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Cooperati ng Agenc i es :  U . S .  Env i ronmental  P rotection  Agency ( EPA) , U . S .  Army Corps of  

Eng i neers ( COE )  

Proposed Ac ti on : * A cost-sha red ag reement between t he  U . S .  Depa rtment of  Energy ( DOE )  and 
I nternati onal  Coal Refi n i ng Company ( I CRC ) , a general partners h i p cons i sti ng of Ai r Pro
ducts Coa l Refi nery ,  I nc . ,  and Wheel abrator Coal Ref i nery ,  I nc . ,  l eadi ng to the construc
tion and operat ion of  a 6000 tons per stream day ( tps d )  so l vent ref i ned coal demonstrati on 
project ( SRC- I )  w i th the potent i a l  for u l t i mate deve l opment by I CRC of  a 30 , OOO-tpsd 
commerc i a l  fac i l i ty at Newman ,  Dav i ess County ,  Kentucky . 

Fo r Further I n forma t i on Contact : ( 1 ) J o hn L .  Mo rri s ,  SRC - I  P rogram Manager , Office of  
Coal  P rocess i ng under  the  A s s i stant Secretary for Foss i l  Energy , �1a i l  Stat ion E-333 , 
Was h i ngton , D . C .  20545 , P h : ( 301 ) 35 3-46 70 ;  ( 2 )  Robert J .  Stern , D i rector ,  NEPA Affa i rs 
D i v i s i on , Office  of the Ass i stant Secretary for Envi ronmental P rotect ion , Safety , and 
Emergency P reparedness , Room 4G-064 ,  Fo rrestal  B u i l d i ng ,  1 000 I ndepen dence Avenue , SW , 
Wa s h i ngton , D . C .  20585 , P h :  ( 202 )  252-4600 ; or  ( 3 )  Stephen H .  Greenl e i g h ,  Es q . , Acti ng 
Deputy General Counsel  for P rog rams , Room 60-03 3 ,  Fo rrestal  Bu i l d i ng ,  1 000 I ndependence 
Aven ue , SW, Was h i ngton , D . C .  20585 , Ph : ( 202 ) 252-694 7 .  

Fo r Copies  of  the  E IS  Co ntact :  James A .  Reafsnyder ( 6 1 5/ 5 76- 1 055 ) 
Research and Devel opment Manager 
SRC- I Project Off i c e ,  U . S .  Department of  Energy 
P . O .  Box E 
Oak Ri dge , Tennessee 37830 

( d )  Des i gnati on : F i na l  E I S  ( FE I S )  

( e )  Abstract : The Statement assesses the potent i a l  envi ronmental i mpacts a ssoci ated with  the 
construct ion  and operat ion of  a 6000-tpsd-capac i ty coa l l i quefaction  faci l i ty at 
Newma n ,  Kentucky wh i ch wi l l  demonstrate the techn i ca l  operab i l i ty ,  economic  v i a b i l i ty ,  
and env i ronmental acceptabi l i ty of  an  SRC - I  process . Impacts assessed i nc l ude the fo l l owi ng : 
effects of the proj ect on occupati ona l  and publ i c  hea l th result i n g  from the production  and 
use of  SRC products ; potenti a l  impacts on terrestri a l  and aquat i c  ecol ogy , i nc l ud i ng State 
and Federa l l y  dec l a red threatened or  endangered spec i es ;  potent i a l  and expec ted i mpacts on 

* As part of the restructu r i ng of the Federa l Synthet i c  Fue l s  Program , the DOE proposed to 
resc i nd  FY 1 98 1  fund i ng for the SRC- I project and to termi nate i ts i nvo l vement i n  the project 
after pri or  yea r funds a re exhau sted . The Congress , however , dec i ded not to resc i nd the 
FY 1 981 fund i ng .  As stated in Senate Report 97-67 , $22 . 5  mi l l i on is made ava i l ab l e for the 
SRC- I demonstrat i on to conti nue deta i l ed des i gn acti v i ty and other re l a ted work dur i ng  FY 1 981 , 
and $ 1 35 m i l l i on i s  deferred unti l FY 1 98 2 .  The Adm i n i strati on i s  current l y  deve l opi ng p l ans 
to meet the Congress i onal  d i recti ve . 



l and use ; w ithdrawa l and a l tera t i on of " pr ime "  a gr i c u l tura l l and ; projected effects on fl oo�
p l a i n  and wetl and area s ;  potenti a l  impacts on surface water and groundwate r ;  potenti a l  
i mpacts on  ambi ent a i r  q ua l i ty ;  potenti a l  cha nge of  the c u l tura l l andscape ; potent i a l  
i mpacts on  s i tes o f  archaeo l og i ca l  s i gn i fi ca nce ; and  changes to ex i st i ng economi c and 
soc i a l  characteri st i c s  of  the s i te area . Addi ti ona l l y ,  the statement presents an  assess
ment of potent i a l  l ong -range and  cumu l a ti ve i mpacts of  a future commerc i a l  expans i on of  
the  proposed faci l i ty at the  proposed s i te to a n  approxi mate ly  30 , 000-tpsd capaci ty .  The 
effec ts of conti nued opera ti on of the demons trat i on p l ant  at demonstrati on  p l ant capac i ty ,  
mothba l l i ng ,  convers i on to another government use , and decommi s s i on i ng are a l so cons i dered . 
A construct i o n  and operat i ona l mon i tori ng pl an to assess  the effecti veness of the p l anned 
m i t i gatory measures for the durat i on of the demonstrat i on phase i s  a l so presented . I n  
assess i ng the potenti a l  env i ronmenta l i mpacts o f  the proposed acti on , severa l prog rammat i c 
and project a l ternati ves are cons i dered and eval uated . The range of a l ternati ves assessed 
i nc l udes proceedi ng w ith  the proposed act i on ,  mod i fy i n g  the acti on  and subsequently con
t i n u i ng the project ,  del ay i ng the acti on , and termi nati ng the contract wi th no further 
act i o n .  The a l ternat i ves sec t i on i nc l udes eva l ua t i on of  a l ternat i ve pl ant des i gns . 
I mpacts of constructi ng and operati ng the proposed faci l i ty at two a l ternat i ve s i tes are 
eva l uated . 

( f )  A Record of Dec i s i on wi l l  be i s sued no earl i er than 30 days after the FE I S  Noti ce of 
Avai l ab i l i ty i s  pub l i s hed in the Federal Regis ter. A F l oodpl a i n-Wetl ands Statement of  
Fi ndi ngs  wi l l  a l so be  i ssued .  



FOREWORD 

Th i s  Fi n a l  E n v i ronmental Impact Sta tement ( FE I S )  i s  i ss ued by the U . S .  Depa rtment of Energy 
( DOE ) i n  accordance wi th DOE ' s  g u i de l i nes publ i shed in the FederaZ Register on March 28 , 1 980 
( 45 FR 20694 ) , for compl i a nce wi th the Nati onal  Envi ronmental Pol i cy Act ( NEPA)  as  i mp l emented by 
reg u l at i ons  promu l gated by the Counc i l  on Env i ronmental Qua l i ty ( 40 CFR Pa rts 1 500- 1 508 , November 
1 978 ) . 

As part of the restructuri ng of the Fede ra l Synthet i c  Fue l s  Program , the DOE proposed to resc i nd 
FY 1 981 fund i ng for the SRC- I proj ect and to termi nate i ts i nvol vement i n  the project after 
pr i o r  year  funds are exhausted . The Congress , howeve r ,  dec i ded not to resc i nd the FY 1 981 
fund i ng .  As sta ted i n  Senate Report 9 7 -67 , $22 . 5  mi l l i on i s  made ava i l ab l e  for the SRC- I  
demonstra ti on to  conti nue deta i l ed des i g n acti v i ty and other re l ated work dur i ng FY 1 98 1 , and 
$1 35 mi l l i o n  i s  deferred unti l FY 1 982 . The Adm i n i strat ion i s  c urrent ly  deve l op i ng p l ans  to 
meet the Congress i ona l  d i rect i v e .  I f  I CRC conti nues wi th the project wi thout DOE i nvol vement , 
I CRC has  i nd i ca ted tha t ,  a l though i t  i s  not requ i red to do so , i t  cu rren t ly  i ntends to carry 
out the mon i tori ng and m i t i gat i on mea sures descri bed i n  Sects . 4 . 5  and 4 . 6 ,  w i th the excepti on 
of the fol l owi ng : soci oeconom i c  mea s u res  and the l ong-term envi ronmenta l and hea l th research 
pl an i n  Append i x  Z .  I CRC has commi tted to deve l op a tra ffi c  mon i tori ng and m i t i gati on  p l an , 
a l though not necessari l y  the spec i f i c  program i denti fi ed i n  Sects . 4 . 5  and 4 . 6 .  

The proposed act ion wi l l  not requ i re the open i ng of  
expans i on  of ex i st ing  mi nes to  s uppl y the  necessary 
spec i f i c  mi nes a re not addressed i n  th i s  sta tement . 
i nc rease i ncrementa l l y a s  a resu l t of th i s  proj ec t ,  
reg i onal  bas i s  i n  Sec t .  1 . 4 . 3 . 5 .  

a ded i cated coal  m i ne o r  s i gn i f icant  
feed coa l . Therefore , m i n i ng i mpacts at 

However ,  reg i ona l m i n i ng i mpacts wi l l  
so these are di scussed generi cal l y  and on a 

One of the pr ima ry o bj ecti ves of the demonstrati on pl ant prog ram i s  to obta i n  an envi ronmental 
data bas e .  Th i s  data wi l l  be u sed by reg u l a to ry agen c i es t o  establ i sh emi s s i on a n d  d i scharge 
l i m i tati ons  for ma i n ta i n i ng acceptab l e  envi ronmental qua l i ty and by i ndustry for eva l uat ing  the 
econom i cs of  a commerc i a l  faci l i ty i nc l ud i ng req u i red  envi ronmental control s .  The dec i s i o n  to 
construct a commerc i a l -sca l e  fac i l i ty at  the demonstra ti on pl ant s i te wi l l  be made i n  cons i dera t i on 
of i nformati on that i s  c urrently unava i l ab l e  and can only be obta i ned by construct ion and 
operation of  the demonstra t i on fac i l i ty .  The ana l ys i s that fo l l ows focuses o n  envi ronmental 
i s sues wh i ch can be i denti fi ed a t  th i s  t ime as  potenti a l  i mpacts o f  commerci a l  devel opment at 
the proposed s i te .  Al though the d i scus s i on of commerc i a l -sca l e  i mpacts is l i mi ted i n  th i s  E I S , 
DOE wi l l  prepa re appropri ate NEPA documentati on pri or  to any transfer by DOE of the demonstra t ion  
fac i l i ty to  the  i ndustr i a l  pa rtner for  use  a s  a commerci a l  fac i l i ty .  

As a n  i n i ti a l  step i n  the NEPA process , I CRC a t  DOE ' s  di rect ion  conducted a one-yea r base l i ne 
mon i tori ng program at the proposed s i te and prepared and submi tted an Envi ronmenta l Report 
( E R) . The ER prov i ded DOE w i th deta i l ed i nformati on on the proposed project and the env i ronment 
i n  wh i c h  it wo u l d  be pl aced . The DOE has rev i ewed th i s  ER and ver i fi ed the data . I n formati on 
from the ER wa s used i n i t i a l ly  to i denti fy key i ss ues for detai l ed ana lys i s .  Refi nement o f  
these i ssues resu l ted from t h e  pub l i c  meeti ngs hel d by DOE i n  Owensboro , Kentucky , on J u l y  24 
and Octobe r 24 , 1 97 9 ,  and i n  Lou i sv i l l e ,  Ken tucky ,  on October 25 . 

Co nceptua l des i g n  studi es. des i g nated as Phase Zero , were compl eted and del i vered to DOE on 
J u l y  3 1 . 1 97 9 .  Based on an  eva l uati on of  the Phase Zero Del i vera b l es , DOE dec i ded to proceed 
wi th the des i gn phase s .  Copi es of  Phase Zero Del i verabl es and the D E I S  a re avai l abl e for i n 
spec t i on a t  the fol l owi ng l ocati ons : 

Owensboro-Dav iess  County Pub l i c  L i brary 
ATTN : Mrs .  A l i ce G .  Lewi s ,  D i rector 
450 Gr i ffi th Avenue 
Owensboro , KY 42301 

i i i  

U . S .  DOE Techn i cal  I n format i on Center 
Customer Serv i ces  Branch 
Post Offi ce Box 62 
Oak R i dg e ,  TN 37830 



U . S .  DOE Pub l i c  Document Room 
ATTN : Ms . M. J .  Fe l ton 
Room G- 208 , Federal Bu i l d i ng 
P .  O.  Box E 
Oa k  R i dg e ,  TN 3 7830 

U . S .  DOE Pub l i c  Read i ng Room , FO I 
Room l E- 090 , Fo rresta l  Bu i l d i ng 
1 000 I ndependence Avenue , SW 
Wa s h i ngton , DC 20585 

Depa rtment of L i brary & Archi ves  
Barbara M .  W i l l iams , L i bra r i a n  
B o x  537 , Berry H i l l  
Fran kfort, KY 40602 

Evansvi l l e  a nd Vanderburgh County 
Pub l i c  L i brary 

22 SE 5th St . 
Evansv i l l e , I N  47 708 

The Un i vers i ty of Kentucky 
ATTN : Ms . Ja n i s  P i varn i k 
Government Pub l i cat i ons Department 
M. L. Ki ng L i brary 
Lex i ngton , KY 40506 

Cop i es of the  Phase  Zero Del i verabl e s  are a va i l a bl e on m i crofi che through the Nat i onal  Techn i ca l  
I n forma t i on Serv i c e ,  U . S .  Department  of Commerce , 5285 Port  Royal  Roa d ,  Spr i ngfi e l d ,  VA  221 61 , 
Document Ncs . ORO- 3054-T3 t hrough ORO-3054-T7 . 

The  E R ,  together wi th the data e l i c i ted from the publ i c  meeti ngs and add i t i onal  data col l ected 
a nd i ndependently  ana l yzed by DOE a nd i ts contractor , Oa k Ri dge  Nati onal  La boratory , were 
ut i l i zed i n  the preparat i o n  of a Draft E nv i ronmental  Impact Statement ( DE I S ) . I n  addi t i o n ,  
conti nual  u pdates on  t h e  pl ant  des i gn a n d  resu l ts from add i ti onal  ons i te mon i tor i ng  have a l so 
been u sed .  That document ( DOE/ E I S- 0073-D ) w a s  f i l ed wi th t h e  E P A  on January 9 ,  1 981 , a nd a 
not i ce of ava i l ab i l i ty was pub l i s hed i n  the Federal Register on January 1 6 ,  1 98 1 . Federa l , 
s tate , and l ocal  agenc ie s  a nd groups a nd i nd i v i dua l s wi th known i nteres t  i n  th i s  proposed 
a c t i on were s uppl i ed cop i es of the draft statement and were requested to comment on i ts contents . 
Co p i e s  of the s tatement were a l so prov i ded to other i n teres ted parties  on reques t .  Addi t i onal l y ,  
the  opportu n i ty t o  comment on  t h e  draft s ta tement was prov i d ed at  pub l i c  hear i ngs conducted i n  
Owens boro , Kentucky ,  o n  Fe bruary 23 , 1 981 ; Henderson ,  Kentucky ,  o n  February 24 , 1 981 ; and 
Stanl ey , Kentucky ,  on  February 25 , 1 981 . The comment per i od ended March 2 ,  1 981 . The F E I S  
i nc l udes rev i s i ons where appropr i a te i n  response t o  t h e  s ubs tant i v e  comments rece i ved duri ng 
the pub l i c  comment peri od . The FE I S  a l so i nc l udes rev i s ed i nforma t i on res u l t i ng from the 
ava i l ab i l i ty of updated data rece i v ed a fter i s suance of the D E I S .  However , th i s  rev i s ed data 
does not s i gn i f i cant l y  a l ter the proj ected i mpacts  descri bed i n  the DE I S .  

To comp l y  wi th the requ i remerts o f  N EPA , DOE i s  i ss u i ng th i s  FE I S  ba sed o n  the bes t  a va i l a bl e 
i nforma t i on pr ior  to a ny dec i s i on to proceed wi th maj or deta i l ed des i gn efforts and to commence 
construct ion  of the S RC fac i l i ty .  Ut i l i z i ng a t i e r i ng approa c h ,  DOE wi l l  perform supp l ementary 
NEPA revi ews a s  necessary to address s i gn i f i cant  env ironmenta l i mpacts not with i n  the scope of 
t h i s FE I S .  For examp l e ,  further N EPA rev i ew wou l d  be req u i red i f  envi ronmenta l l y s i g n i f i cant  
new i nforma t i on rel evant to the sel ecti on of  envi ronmenta l control equ i pment ar i ses a s  a resu l t 
of further des i gn efforts . 

The U . S .  Department of Energy , the  U . S .  E nv i ronmenta l Protec t i on Agency ( E PA) , the U . S .  Army 
Crops of Eng i neers ( COE ) ,  and the  Kentucky Department of Natural  Res ources a nd E nv i ronmenta l 
Protec t i o n  ( KDNRE P )  h ave revi ewed envi ronmenta l i s sues perti nent to the proposed SRC - I  demon
stra t i on pl ant  to be constructed near Newman , Kentucky .  The env i ronmental i s sues  of i n teres t 
to EPA and KDNREP a re presented i n  t h i s  FE I S ,  a nd the expected env i ronmental  impacts a re d i scu s s ed 
to the  ful l es t  extent pos s i bl e .  S i g n i f i ca nt i s sues  ra i sed by EPA and  KDNREP wi t h  respect to 
the D E I S  are i dent i f i ed i n  Append i x  A ( Sect . A . 2 ) and deta i l ed i n  a work  pla n presented i n  
Append i x  E E , wi th i dent i f i ca t i on of the process requ i red for resol u t i o n ;  the t i me frame wi th i n  
wh i ch the i nforma t i on wi l l  be a va i l a bl e to EPA,  KDNREP , a nd the publi c ;  conti nu i ng E PA a nd 
KDNREP i nvol vement ; a nd res pect i ve DOE , EPA,  a nd KDNREP respons i bi l i t i es for resol v i ng the 
i s sues a nd ensuri ng env i ronmental  acceptabi l i ty of  the SRC- I d emonstrat i on p l a n t .  Add i t i ona l  
i s sues  may b e  i denti f i ed dur i ng  the cont i nu i ng rev i ew process  o f  th i s  proj ect ,  neces s i tat i ng 
per iod i c  wo rk p l a n  mod i f i ca t i on s .  Al so i nc l u ded i n  Append i x  EE i s  the s tatus  of DOE act i ons 
ta ken to compl y  wi th commi tments made  i n  the work p l a n .  

i v  



The forma t of th i s E I S  fol l ows the suggested format i n  the CEQ regu l a t i ons . Sec t i on 1 documen ts 
the pu rpose , need , and status of the proposed demonstra t i on p l ant .  Sect i on 2 descri bes the 
proposed act ion and a l terna ti ves to i t ,  focus i ng on poss i b l e  p l ant des i gns , and t i m i ng for t he 
projec t .  Sec t i on 2 a l so summa r i zes t he i mpacts of the project on the envi ronment .  Sec t i on 3 
deta i l s  the c r i t i ca l  fea tures of the potent i a l l y  affected env i ronment at  the proposed and 
compara t i ve s i tes . Sec t i on 4 ana l yzes the envi ronmen ta l consequences of the proposed acti on 
a nd a l terna t i ves  to i t  du r i ng both the construct i on and the operat i on pha ses of the project and 
i dent i f i es poten t i a l l y  s i g n i f icant  i s su es that cou l d  a r i s e  du r i ng decommi s s i on i ng or expans i o n  
t o  commerc i a l  sca l e .  Impacts o f  cons tructi ng a nd opera t i ng the propo sed fac i l i ty a t  two 
a l ternate s i tes a re a l so eva l uated . Sect ion  4 a l so descri bes the proposed m i t i gat ion mea sures , 
the adequacy of these mea s u res  for reduc i ng adverse impacts , and the mon i to r i ng programs 
proposed fo r detect i ng env i ronmental  effects . Sec t i on 5 presents the names and profes s i onal 
q ua l i f i cat ions  of the persons respons i b l e  for prepa r i ng th i s  E I S .  Append i x  A presents comments 
rece i ved on the Draft E n v i ronmental  Impact Statement and DOE ' s  responses . Add i t i ona l append i xes 
a re i nc l uded to p ro v i de deta i l ed data a nd documen ta t i on of  the ana lyses presented i n  t h i s  FE I S . 

v 





SUMMARY 

1 .  I NTRODUCT ION  

This F i na l  E nv i ro nmenta l Impact Sta tement ( FE I S )  has  been prepared by the U . S .  Depa rtment of  
Energy ( DO E )  to assess  the  env i ro nmental  impacts  of  a proposed DOE act i on* l eadi ng to  the 
construct i on and opera t i on of  a sol vent refi ned coal demonstra t i on p l ant ( SRC- I )  a t  Newman , 
Kentucky , on a cost-s hared bas i s  wi th the I nternat i ona l  Coal  Ref i n i ng Company ( I CRC ) , a general 
partners h i p  con s i s t i ng of A i r  Products Coal Ref i nery , I nc . , and Whee1 abrator  Coal Ref i nery ,  
I n c . Th i s  demons trat i o n  p l ant has  t he potent i a l  fo r the u l t imate deve l o pment o f  a 30 , 000-tons 
per stream day ( t psd )  commerc i a l  fac i l i ty .  Th i s  FE I S  has  been p repared in  accordance wi th DOE ' s  
g u i de l i ne s  ( 45 FR 20694 , March 28 , 1 980 ) fo r comp l i a nce wi th the Nat iona l  Env i ronmental Po l i cy 
Act ( NEPA)  o f  1 96 9 ,  a s  i mp l emented by regu l a t i on s  promu l gated by the Counc i l  on E nv i ronmenta l 
Qua l i ty ( CE Q )  ( 40 C FR Pa rts 1 500- 1 508 , No vember 1 9 78 ) .  

2 .  DESCR I PT I O N  O F  THE PROPOSED ACTION  

T he  proposed act ion  i s  a cost- shared agreement  between DOE and  I CRC l ead i n g  to  the con s truct ion  
and operat i on o f  a 6000- tpsd sol vent refi ned coa l  demons trat i o n  proj ect ( S RC- I )  wi th the 
potent i a l  for u l t i mate deve l opment by I C RC of a 30 , 000 tpsd commerc i a l  fac i l i ty at Newman , 
Da v i e s s  County ,  Kentucky , to demons trate the tech n i ca l  feas i b i l i ty ,  econom i c  v i a b i l i ty ,  and 
env i ronmental  a cceptab i l i ty of  the so l vent-refi ned coal ( S RC- I )  proces s .  I f  a dec i s i on i s  
made to p roceed w i th construct i on o f  the demonstrat i on p l ant a s  proposed , the contract cal l s  
for a two-year  demonstra t i on peri o d ,  at the concl u s i on of  wh i ch the fac i l i ty may be offered 
for sa l e ,  w i th the i ndustr i a l  part i c i pants hav i ng the r i ght  of  fi rst refusa l . I f  the demon
stra t i on p l ant  i s  not so l d ,  DOE may e l ect to cont i nue operat i o n  under the ex i st i ng contract fo r 
a period  of u p  to three yea rs . Shou l d the demons trat ion  p l ant p rove s uccessful , i t  i s  ant i c i 
pated that the f i rst commerc i a l SRC - I  p l an t ,  wh i c h  wi l l  have a capac i ty of a bout 30 , 000 tpsd , 
w i l l  be constructed at the demonstrat i o n  fac i l i ty s i te by the i ndustri a l  parti c i pant . 

2 . 1  P rocess descript i o n  

T h e  SRC- I p rocess conve rts h i gh-su l fur  coal i nto a l ow- s u l fu r ,  l ow-ash so l i d  fuel product , 
seconda ry gaseous  and l i q u i d  fuel p roducts , and by-p roduct e l emental s u l fu r .  I n  the p rocess , 
p u l veri zed coa l  i s  mi xed w i th a hydroca rbon sol vent produced i n  the proces s  and i s  reacted 
w i th hydrogen at h i g h  temperature and pres s ure .  After gaseous  p roducts and unreacted hydrogen 
a re sepa rated , the l i qui d p roducts a re processed to separate the mi neral res i due ( as h )  and 
u nreacted coal from the pr i mary and seconda ry products and to recover the so l vent . The pr i 
ma ry product , wh i ch i s  a l i q u i d  a t  p rocess temperature and a so l i d  at  amb i ent temperature , i s  
a h i gh-hea t i n g  va l ue ,  l ow- su l fur ,  l ow-ash  fuel product that may be di rect ly  subst i tuted for 
coal  i n  app l i cat ions  requ i r i ng reduced emi s s i ons  or upgraded to rep l ace petro l e um products . 
I n  the p roposed demonstrat i on fac i l i ty ,  about one-th i rd of the pr imary mo l ten SRC p roduct wi l l  
be ca l c i ned to p roduce anode-g rade coke fo r use  i n  the a l umi num i ndustry ,  one-th i rd wi l l  be 
further hydrogenated to produce a variety of l i q u i d  p roducts ( wh i ch wi l l  be comb i ned w i th 
l i q u i ds p roduced at other stages i n  the p roces s )  that may be used as bo i l er fuel or  further 

* As part o f  the res tructur i ng o f  the Fede ra l Synthet i c  Fue l s  P rogram , the DOE p roposed to 
res c i n d  FY 1 981 fund i ng for the S RC - I  p roject and to termi nate i ts i nvol vement i n  the project 
a fter prior year funds are exhau sted . The Congres s ,  howe ver ,  deci ded not to res c i nd the FY 1 981 
fund i ng .  As stated i n  Senate Report 97-6 7 ,  $22 . 5  m i l l i o n  i s  made ava i l ab l e for the SRC - I  
demons t rat i o n  t o  cont i n ue deta i l ed des i g n act i v i ty and other re l ated work duri ng  F Y  1 981 , and  
$ 1 35 mi l l i o n  i s  deferred unt i l  FY 1 982 . The Adm i n i stra t i on i s  current l y  deve l o p i ng pl ans  to 
meet the Congress i ona l  d i rect i ve .  

v i i 



processed to p roduce transporta t i o n  fue l s o r  petrochemi ca l  feedstocks , and one-thi rd of the 
molten SRC p roduct will rema i n  a s  a so l i d  p roduct . 

2 . 2  S i te descr i pt ion  

The  proposed s i te ,  wh i ch i s  1 km ( 0 . 6  mi l e ) south  of  Newman ,  Kentucky , encompasses 600 ha  
( 1 484 a cres ) on the  Green R i ve r  fl oodp l a i n .  Located i n  no rthwestern Da v i ess  Co unty ,  t he  s i te 
i s  bounded by the Green R i ver to t he south and Ma rti n C reek to the east . S i te topography i s  
generall y f l a t ,  w i t h  e l eva t i ons  rang i ng from 1 13 to 1 1 9  m ( 370 to 390 ft ) above mean sea l evel 
( MSL ) . The domi nant l a nd-use category at the s i te is agr i cu l t ura l , wi th a major  port i on of  
the s i te be i n g c l ea red fo r agr i c u l t u ra l  u se .  The  second l a rgest l and use  i s  ri p ar i a n  
and hardwood fo rest  ( Sect . 3 . 2 . 1 . 3 ) .  Though res i dent i a l  l and u se  i s  m i n i ma l  at t he  p roposed 
SRC - I  s i te ,  24 fami l i es res i d i ng on the s i te wi l l  be d i s p l aced by the p roposed p roj ect . 
Route 60 , a two- l ane h i ghway , p rov i des access to the s i te .  The L&N ra i l road runs a l ong the 
no rth boundary of  the s i te .  

The r i par i a n  ha rdwood forest  rep resents very good habi tat for a wi de vari ety o f  s pec i es ; the 
a g r i c u l tura l  l and represents poor hab i tat for wi l d l i fe .  The I nd i ana bat , a s pec i es l i sted as 
endangered by the U . S .  Fi s h  and W i l d l i fe Service  ( USFWS ) , occurs on the s i te i n  the ri par i an 
forest a l ong �la rt i n  Creek and may be affected ( Sect s .  3 . 2 . 1 . 3  and 4 . 2 . 1 . 3 ) . Howeve r ,  the USFWS 
has determi ned that the project wi l l  not jeo pa rd i ze the cont i nued ex i stence of  the I nd i ana bat 
( Ap pendi x I ) .  No other s peci es c l a s s i f i ed a s  t hreatened or  endangered by the USFWS e i ther  
occur  on t he  s i te or  sho u l d be  affected by t he  proposed proj ect (Append i x  I ) .  

So i l s  i n  the a rea of the s i te are p r i mar i l y  a l l uv i a l  depos i ts associ ated wi th the Green Ri ver' 
fl oodpl a i n .  The U . S .  Depa rtment of Agr icu l ture ( US DA )  So i l Conserva t i o n  Service  est imates that 
over  90�; of  the s i te i s  " pr i me agr i cu l t ura l  s o i l "  ( see Append i x X). At the s i te ,  the a l l u v i al 
materi a l  i s  underl a i n  by unconso l i dated sand depos i ted by g l a c i a l  outwash . 

Wate r qua l i ty i n  that pa rt of the Green R i ver adj acent to the proposed s i te i s  c l a s s i f i ed a s  
" effl uent l i mi ted" w i th res pect to  d i sso l ved oxygen and convent iona l  po l l utants . Therefore , 
best  ava i l ab l e  treatment technol ogy econom i ca l l y  ach i evab l e  wi l l  be app l i ed  to wastewaters 
d i s cha rged i nto the ri ve r .  

T h e  proposed s i te i s  l ocated i n  the E vans v i l l e-Henderson -Owensboro I n ters tate A i r  Qua l i ty 
Contro l  Reg i on (AQCR 7 7 ) . Da v i es s  County ,  i n  wh i ch the proposed s i te i s  l ocated , i s  des i gnated 
a s  attai nment for a l l a i r  pol l ut i o n  categor ie s . Henderson County , l ocated j ust  wes t  of the 
p roposed s i te ,  i s  a l so de s i gnated a s  attai nment for a l l categori es . 

Over  one-ha l f of the s i te i s  be l ow the e l eva t i o n  of the 1 00-year  fl oodp l a i n ,  and  over 75% of  
the s i te i s  bel ow the  e l evat ion  of  the  500-year  fl oodp l a i n  ( Ap pend i xes D and G ) . 

Mo st  of the l abor req u i red for construct ion  of the SRC - I  fac i l i ty wi l l  p roba b ly  come from 
Evansv i l l e ,  I nd i ana , and Owensboro and Henderson , Kentucky , wi th add i t i ona l  l a bor be i ng 
i mported from Paducah , Kentucky .  La bor ava i l ab i l i ty p robl ems may b e  compounded by compe
t i t i o n  from the construct i on of  p roposed nea rby fac i l i t i es , i ncl udi ng the Rockport power pl ant 
and several  p roposed synthet ic  fuel  p l a nts  in  the area ( Sect . 4 . 2 . 5 ,  Cumu l at i ve Impacts ) .  

Sect i on 3 . 2  p resents a more comp l ete descr i pt ion  of  the proposed s i te .  

3 .  PURPOSE O F  THE PROPOSED ACT I ON 

The pu rpo se of the p roposed act i on i s  to demonstrate that the SRC - I  p rocess  i s  a v i a b l e  and 
competi t i ve so l ut i on to meeting the nat i ona l  need for a l ternat i ve ene rgy sources . SRC - I  i s  
the most  mature o f  a l l d i rect coal  l i quefact i on approaches , ha v i ng been the mos t  exten s i ve ly  
tested p rocess at  t he  p i l ot p l ant sca l e .  Operati on of  t he  demonstrat i o n  p l a nt u s i ng th i s  
technology wi l l  pro v i de the i n format ion  req u i red to mi n i m i ze techn i ca l  and  economi c  r i sk and 
confi rm the effecti veness of  envi ronmental control systems on a t imel y bas i s  for mov i ng forward 
w i th comme rc i a l i za t i o n .  
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The tech n i ca l  feas i b i l i ty o f  the S RC p rocess has been p roven by the opera t i on o f  both bench-
and p i l ot-sca l e  fac i l i t i es , i ncl u d i n g  6 - and 50-tons/d fac i l i t i e s  at  W i l sonv i l l e ,  Al abama , and  
Fort Lewi s ,  Wa s h i ngton , respecti ve l y .  As a re su l t of  these acti v i t i e s , it  has been shown that 
the SRC- I p rocess offers s i mp l i c i ty and ease o f  operab i l i ty .  Th i s  j udgment is  based on  the 
i nherent nature of  the S RC- I p roces s :  noncata l yt i c  coa l react i ons , operat i ons at l ower 
temperatures  and pre s s u res , l ower hydrogen consumpt i on , and h i g her  ene rgy effi c i ency . However, 
there are st i l l  a number of areas of techn i ca l  uncertai nty assoc i ated wi th construc t i o n  of a 
commerc i a 1 fac i l i ty .  These a reas  of uncerta i nty cannot be ful l y reso 1 ved by the opera t i on of 
p i l ot-sca l e  fac i l i t i e s . Beca use many of  the eq u i pment i tems o f  g reatest concern wou l d be 
rep l i cated i n  a comme rc i a l - s i ze fac i l i ty ,  adequate i n format i on can be obta i ned from opera t i on 
o f  a fac i l i ty u s i ng the comme rc i a l -sca l e eq u i pment but h av i ng  a s i gn i f i cant ly  smal l e r overal l 
capac i ty t han a comme rc i a l p roduct ion  p l a nt .  Operat i on of the ful l y  i nteg rated p roces s ,  that 
i s ,  l i quefact i o n , deas h i ng , hydrocrack i ng ,  p roduct sepa rat i on ,  so l i d i fi cat i on , and gas i fi ca t i on , 
and  hydrogen p roduc t i on a nd env i ronmental  mon i to r i ng and contro l  eq u i pment , wou l d be demon
strated for the fi rst t i me .  Al so , by p rov i d i ng an opportun i ty for des i gn of  the comme rc i a l 
s i ze eq u i pment based o n  mon i tor i ng o f  pol l ut i on-contro l -eq u i pment  perfo rmance duri ng i ts 
o pe rat i on , the demonstra t i on p l ant can confi rm that commerc i a l -sca l e  p l ants can be operated i n  
a n  env i ronmenta l l y  s a fe ma nne r .  

4 .  NEED  FOR T H E  PROPOS ED  ACT ION 

The l a rge s i ze and d i ve rs i ty of  U . S .  demands fo r hydroca rbon fue l s and uncerta i nty about p roduct 
s l ate make it p rudent to demons trate p rocesses that a re suffi c i entl y fl ex i b l e  to s h i ft wi th 
the market .  

The SRC- I p rocess fol l owed by hydroc rac k i ng ,  refe rred to as two-stage l i q ue fact i on , p ro v i des 
the fl ex i b i l i ty to va ry p roduct mix and the ab i l i ty to e ffi c i ent ly  convert a vari ety of  coal s ,  
i nc l ud i ng  some of  the nat ion ' s  wo rst a s h  and s u l fur- l aden coal s .  The p roducts by themse l ves , 
or  when s u bj ected to further refi n i ng a s  w ith  any coal l i q u i d ,  a re acceptab l e  for a w i de range 
of  u ses - from boi l e r fuel s to fue l s for transporta t i on . 

The fl ex i b i l i ty o f  the p roduct types , q uant i t i e s , and  qua l i ty comb i ned w i th the process features 
of  effi c i ent  use of  hyd rogen and h i gh energy y i e l d is an advan tage of  S RC - I  that i s  ext remel y 
i mpo rtant to future i n vestors i n  comme rc i a l  p l ant s .  The p roduct ion  rat i o  o f  so l i ds and l i q u i ds 
can be va ri ed from a s  much a s  85% sol i ds wi th 1 5% l i q u i ds to a s  l i ttl e a s  1 0% so l i ds wi th 90% 
1 i q u i ds ,  a l l i n vo l v i n g  m i n imal by-p roduct gas product ion . 

5 .  I MPACTS RESULT I NG FROM THE PROPOSED  ACT ION 

5 . 1  Impacts dur i ng the demonstrat ion 

Sect i on 4 descri bes the env i ronmental impacts expected to res u l t from the construct ion  and 
operat ion  o f  the demonstra t i on pl ant  at  the p roposed Newman s i te ,  us i ng the c urrent l y  p roposed 
des i gn .  

C umu l at i ve impacts w i l l  res u l t from the proposed S RC- I fac i l i ty and other p rojects p roposed , 
p l anned , or  under construct ion  i n  the a re a .  Some o f  these p rojects a re j ust  beg i nn i n g ;  thus , 
the l ack  o f  s pec i f i c  data concern i ng t hem l i m i ts the l eve l of quant i tati ve a s sessment that can 
be done on  the resu l t i ng c umu l ati ve impacts ( see Sec t .  5 . 3  of  the Summary and Sect . 4 . 2 . 5 ) . 

I n  s umma ry , construc t i on and opera t i on o f  the p l a n t  i n  accordance wi th the p roposed des i gn  and 
s i te a re expected to resu l t  i n  the fo l l ow i ng impacts : 

Heal th r i s k s .  T h rough  c hemical  react i ons  i n vo l v i n g  coal , the SRC p rocess wi l l  p roduce a 
b road range of materi a l s  that conta i n  ca rc i nogen i c  and mutagen i c  orga n i c  compo unds , 
i nc l u d i ng aroma t i c  ami nes , a romat i c  and hete rocycl i c  compo unds ,  h i g h l y  subst i tuted p heno l s ,  
and other compounds . The hea l th ri s ks o f  opera t i ng a p l ant  o f  t h i s  nature have been 
recogn i zed and , the refo re , the fo l l owing  act ions  are be i ng ta ken : ( 1 )  eng i neeri ng contro l s 
a re be i ng i nco rporated i n  the des i gn w i th the p h i l osophy that the ri s k  s hou l d fi rst  be 
reduced by m i n i m i z i ng the exposure o f  workers , the pub l i c ,  and  the env i ronment  ( Sect . 4 . 1 . 3 ) ; 
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( 2 )  the des i gn and imp l ementa t i on of mi t i gat ion mea s u res  wi l l  be res pons i ve to expos ure 
data from a mon i tori ng p rog ram that wi l l  i nc l ude po i n t  and fug i t i ve emi s s i on sou rces. the 
s i te and s u rroundi ng env i ronment , i n-p l ant a rea mon i tors , and personne l mon i tors ( Sect . 
4 . 1 . 3 ) ; and ( 3 )  a n  i ndustri a l  hyg i ene p rog ram wi l l  be i n st i tuted  to further reduce worker 
r i sk t hrough i dent i f icat ion  of haza rdous  mate ri a l s and area s , a worke r educati on program , 
p rotect i ve c l oth i ng and equ i pment , care fu l l y  deve l oped work p racti ces and persona l  hyg i ene 
p rocedures , and  med i ca l  mon i tori ng ( Sect .  4 . 1 . 3 and  Appendi x Z ) . The current resea rch 
p rog ram s ponsored by DOE may conti nue ba sed on ava i l a b l e fund i n g  ( Append i x Z ) . 

The sources of these hazardous s ubstances to wh i c h  the pub l i c  coul d be e xposed i nc l ude 
fug i t i ve hydrocarbon a i r  emi s s i ons  ( l eaks ) , emi s s i ons  from the p l ant fl are system , waste 
water d i s charge t o  the Green R i ve r ,  a n d  SRC l i q u i d  s p i l l s  duri ng p roduct transport . Po i nt
source a i r  emi s s i on s , ons i te s p i l l s , and  so l i d  waste di s posal  are not s i g n i fi cant sources . 
Fug i t i ve hydroca rbon emi s s i ons  w i l l  be reduced throug h the use o f  s pec i a l  mechan i cal 
des i gn and equ i pment sel ect i on for poten t i a l  l eak po i nts  and a " d i rected ma i ntenance" 
p rogram . Emi s s i o n  of  these hazardou s  s u bs tances from the fl are sys tem wi l l  be reduced 
through  the use of  a contro l l ed combus t i o n  system . D i s charge of  these substances to the 
Green R i ver  wi l l  be reduced t hrough  the use of  a tert i a ry wastewater treatment system wi th 
zero-d i scharge capa b i l i ty .  Under  some pl ant operati ng cond i t i on s , recycl e o f  the  enti re 
t reated effl uent wi l l  not be pos s i bl e ,  and treated was tewater wi l l  be di scharged . The 
worst-case anal ys i s  of  i mpacts ( Sects . 4 . 2 . 2 . 3  and 4 . 2 . 2 . 4 )  a s s umes l ow r i ver fl ow ,  h i gh 
was tewater d i scharge fl ow ra te , a nd h i g h  co ncentrat ion  of po l l utant i n  the di scharge . 
Impacts from S RC l i q u i d  p roduct sp i l l s  wi l l  be reduced by handl i ng and transport i n g  the 
l i qu i ds in accordance wi t h  a l l  regu l at i ons  and safe practi ces used in the transpo rtat ion  
o f  other  i ndustr i a l p roducts and  materi a l s s uch a s  ch l or i ne ,  ammon i a ,  gasol i ne ,  p ropane , 
and benzene.  Careful se l ec t i on o f  markets and routes wi l l  a l so be a part of the prog ram 
to reduce acci dental  sp i l l s  and h uman expos ures . I n  addi t i on , a pl an wi l l  be devel oped 
for s p i l l  c l eanup  and co untermeasures , and  co l l aborat i on wi th the EPA and the Coast  Guard 
i n  the  event of a s p i l l ( Sect .  4 . 1 . 3 and Appendi x C ) . 

Fo r wo rkers i n vo l ved i n  mai ntenance operati ons , s k i n  contact and i n hal at ion  a re of concern . 
Fo r other catego r ie s  of workers at the p l ant s i te ,  fug i t i ve emi s s i o n s  to the atmo sphere 
a re e xpected to be the majo r  e xpos u re source and wi l l  be reduced by the mea s u re s  di scus sed 
above . H i gh l y  deta i l ed mai ntenance procedures wi l l  be de ve l oped based on experi ence at  
t he  S RC pil ot p l ants and at  other  i ndustr ies i n vo l ved i n  handl i ng mater i a l s t hat  are 
hazardous  i f  personal contami nati on occurs ( Sect .  4 . 1 . 3 ) .  

The  SRC p i l ot p l ants at  Fo rt Lewi s ,  Wa s h i ngto n ,  and W i l sonvi l l e ,  Al abama , h ave operated 
s i nce 1 974 wi t ho ut any hea l t h  effects u n i q ue to t he i r  operat i on . Howeve r ,  the s i ze o f  the 
work force and s tudy t imes are not adeq uate to draw ep i dem i ol og i cal l y  s i gn i fi cant conc l u 
s i on s  concern i ng potenti a l  l ong-term effects . T h e  Depa rtment of  Ene rgy and  other agenc i e s  
are s ponsori ng p rog rams for characteri z i ng a n d  asses s i ng t h e  hea l th r i sks of  S RC p roces ses  
before commerci a l i za t i o n .  Major  l ong-term chemi cal , b i o l og i ca l , a nd  mon i to r i ng s t ud ie s  
a re under way to  dete rmi ne t he  spec i f i c  cha racteri s t i cs of SRC  mate ri a l s  a nd  the effects 
of  management and contro l s on t hem (Append i x  Z ) . Res u l ts of  p rog rammati c effo rts to date 
a re enco urag i ng .  I ndustr i a l  hyg i ene management wi th i n  the Fo rt Lew i s  and W i l sonvi l l e  
p l ants a ppea rs  to p ro v i de a sound bas i s  for de ve l o p i n g  the p rogram to be empl oyed a t  the 
demonstrat i on p l an t .  Because  no techno l og i ca l  devel opment is r i sk free , exposure mon i tor
i ng for both the wo rk force and pub l i c  w i l l  be a maj o r  fea ture o f  the hea l t h  pro tection  
p rogram . Construc t i on and o pe ra t i on o f  the p l ant in  accordance with  the  proposed des i g n  
and proposed mon i tori ng a n d  m i t i gat i ng measures  wi l l  ens u re l ow exposures and thus  l ow 
r i sk to the publ i c ,  the wo rk force , o r  t he envi ronment ( Sect . 4 . 1 ) .  

Endangered spe c i es . The  I n d i ana  bat , a s pec i e s  l i s ted as endangered by the USFW S ,  occurs 
o n  the s i te i n  the r i par i an fo res t  a l ong Mart i n  Creek ( Sects . 3 . 2 . 1 . 3  and 4 . 2 . 1 . 3  and  
Append i x  K ) .  No other s pec i e s  c l a ss i f i ed a s  threatened or endangered by the US FWS e i ther 
occur on the s i te or s hou l d be a ffected by the p roject ( Append i x  I ) .  Present l ayout p l ans  
i ndi cate that no permanent  faci l i t i e s  o f  the demonstration  p l ant  ( except earth s tockp i l es )  
wi l l  be l ocated w i th i n  305 m ( 1 000 ft)  o f  the Mart i n  Creek Fo re s t .  A b i o l og i ca l  a s ses s 
ment was p repared for the USFWS  (Appen d i x  K . l ) .  None o f  the Ma rt i n  Creek Fo res t  wi l l  be 
d i s turbed. Howe ve r ,  noi se and construct ion  act i v i t i e s  may have some impact on  the bats . 
D i rect a nd i ndi rect i mpacts o f  construct i on and opera t i on o f  the SRC - I  demonstration  
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fac i l i ty s hou l d not j eopard i ze the cont i n ued ex i stence of the spec i es because no des i gnated 
c r i t i ca l  hab i tat w i l l  be a ffected .  I n d i ana bats  are  wi de l y  d i s persed i n  s umme r ,  and  the 
propo sed S RC - I  s i te i s  apparent ly  outs i de the ma i n  popu l at i on centers of  the bats . The 
USFW S  concurs that the proposed fac i l i ty wi l l  not j eopard i ze the cont i n ued ex i stence of 
the bat ( Sect .  4 . 2 . 1 . 3 and Append i x  I ) .  I n formati o n  rece i ved by DOE  i n  No vembe r 1 980 
i nd i cates that a powe r l i ne proposed by the B i g  Ri ver  E l ectri c Company to serve the SRC - I  
p l ant  may impact the I n di ana bat ( Sect s .  2 . 2 . 1 . 2  and 4 . 2 . 1 . 3 ) .  Howe ve r ,  a spec i fi c  
rout i n g  of  the l i ne and the l ocat ion  of  the Newman s ubstati on have not yet been dete r
m i ned .  As l ong a s  DOE conti nues to part i c i pate in  the project , DOE and B i g  R i ver E l ectri c 
Company w i l l  work to m i n i m i ze adverse i mpacts on the I n d i ana bat .  

Traff i c .  I n creased traff ic  on U . S .  H i ghway 60 coul d produce a maj o r  adverse i mpact i f  no 
m i t i ga t i o n  mea s u res a re carried out . I ncreased del ays to traffi c  between Henderson , Ky . ,  
and  the SRC- I s i te duri ng peak use  peri ods coul d be expected to average 1 . 25  to 2 h and 
to rea ch 4 h i n  ext reme case s .  De l ays t o  traffi c between Owensboro and the S RC - I  s i te 
cou l d be expected to average 40 m i n  to 1 . 5 h and to go to a s  h i g h  as 3 h .  

M i t i ga t i on mea sures  have been stud i ed ,  and  a vari ety of s uch mea s u res coul d reduce the 
potent i a l l y  adverse i mpact of i ncreased traffi c on U . S .  60 ( Sect .  4 . 2 . 4 . 1 ) .  W i thout 
effect i ve m i t i ga t i o n ,  project- i nduced traff i c  woul d enta i l an unaccepta b l e  soc i a l  i mpact 
to the commun i t i es i n  the v i c i n i ty of  the proposed s i te .  

DOE woul d take the fol l ow i n g  mea s ures to ensure that acceptab l e l evel s of  serv i ce wi l l  not 
be exceeded on U . S .  60 : ( 1 )  construct an i ntersect i o n  w i th traff ic  s i gna l s and turn l anes 
at the SRC- I p l ant entrance on U . S .  60 ; ( 2 )  encourage vol unta ry r i de shar i ng , vanpool i ng ,  
a nd  bus  r i d i ng ;  ( 3 )  ut i l i ze staggered work s h i fts or  esta b l i s h a second s h i ft to reduce 
peak period  traffi c ;  and ( 4 )  establ i s h  a company- sponsored bus - ri d i ng prog ram i f  the 
p reced i ng meas ures fa i l  to ens ure acceptab l e  traff ic  cond i t i ons on U . S .  60 ( Sect . 4 . 6 . 2 . 2 ) . 

I n  a dd i t ion  to the above act i ons , Federa l , state , and  l oca l  governments are study i n g  the 
fea s i b i l i ty of  the fol l owi ng m i t i gat i on mea sure s  to i nc rease the effect i veness of those 
mea s u res descri bed in the preced i ng pa rag raph : ( 1 ) rea l i g n curves and i mprove ra i l road 
c ros s i ng s  on U . S .  60 at Stan l ey and Ree d ;  ( 2 )  construct a temporary ramp from the Audubon 
Pa rkway to Ke ntucky 1 554 to accommodate traffic  to and from the areas  west  of the SRC - I  
p l ant  s i te ;  and ( 3 )  upgrade Sauer  Lane from Kentucky 1 554 to the p l ant s i te ( a  rear  
entrance wi l l  be constructed to  a l l ow access from Sauer  Lane ) . I f  these mea s u res are 
not unde rtaken , an i nc reased degree of effect i veness w i l l  be req u i red of the fo ur  DOE
sponso red meas ures pre v i o u s l y  desc ri bed . Spec i f i ca l l y ,  a s ubstant i a l l y  l a rger number of  
company-sponsored buses i s  l i ke l y  to  be req u i red , and  worke r part i c i pat i on in  the  bus
r i d i ng p rog ram w i l l  have to  be correspond i ng l y  greate r .  

A deta i l ed tra ff i c  m i t i gat ion pl an that wou l d e l aborate o n  the above mea sures wo u l d be 
i s s ued before maj or  project construction  by DOE i n  coopera t i on w i th KYDOT and the Green 
R i ve r  Area Deve l opment D i str ict ( GRADO ) , des c r i b i n g the costs of  the meas ures to be taken 
and the i ns t i tut iona l  a rrangements that wo u l d be neces sary fo r the i r imp l ementat ion . 

Wa ter qua l i ty .  Al though t he  goal o f  t he  was tewater trea tment system i s  to  operate pr imar i l y  
i n  the zero-di scharge mode , d i scharge o f  treated water wi l l  be necessary under some con
d i t i on s . Impacts to water qua l i ty w i l l res u l t duri ng those occas ions  when wastewater i s  
d i scharged from the S RC- I fac i l i ty .  Under normal fl ow cond i t i on s  for the Green R i ver , 
d i scharge from the S RC- I  p l ant  w i l l  cause on ly  very mi nor changes i n  water q ua l i ty .  At 
pre sent , the Green Ri ver ' s  max i mum concentrati ons  of ma nganese , i ron , cadmi um ,  coppe r ,  
merc ury , s i l ver , z i nc ,  and probably phenol exceed the water qua l i ty standards or cri te r i a  
( Sect .  3 . 2 . 2 . 3 ) . A worst c a s e  wou l d cons i st o f  d i s c harge dur i ng  a 7-day , 1 0-year l ow fl ow 
w i th the a s sumpt ion  that the amb i ent concentrat i ons  of a l l water qua l i ty cons t i t uents we re 
at the max i mum ever reco rded . Under wo rst-case cond i t i on s , wastewater di scharge i s  proj ected 
to cause sma l l i nc reases  in t he concentra t i on of  trace e l ements , heavy meta l s ,  cyan i de ,  
and  phenol . I n  add i t i o n ,  the wo rst-case d i scharge scena r io  wou l d  cause v i o l a t i o n  of 
s tanda rds for cya n i de and phenol . Because o f  the i r  poten t i a l  tox i c i ty to h umans and 
aquat i c  orga n i sms , the worst-case d i scharge o f  cyan i de ,  coppe r ,  cadm i um ,  s i l ve r ,  and 
phenol a re con s i dered a s i g n i f icant  deg rada t i on of  wate r qua l i ty .  The probab i l i ty that 
wastewater d i scha rge wo u l d be neces sa ry dur i n g  l ow-fl ow peri ods i s  uncerta i n  but cons i dered 
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to be very sma l l .  Howeve r ,  i f  per iods  o f  l ow stream fl ow do co i nc i de w i th peri ods when 
z e ro-d i s charge cannot be ach i eved , p l ant s hutdown or reduct i on of  p l ant  th ro ughput mi ght  
be requ i red . Duri ng prel im i nary con s u l tat i on i n  p reparat i on of a Nat i ona l Po l l utant 
D i scharge E l im i nat i on System ( NPDES ) permi t a p p l i cat i on , EPA and the State of Kentucky 
w i l l  j o i nt l y  deve l op effl uent l im i tat i ons  fo r the p l ant . When wastewater d i scharge i s  
neces sary, the p l ant and i ts wastewater treatment sys tem wi l l  be operated i n  comp l i ance 
w i th the d i scharge l i m i ta t i o n  stated i n  the NPDES pe rmi t .  

Fl oodpl a i n  and Wet l ands .  The devel opment o f  the SRC- I demons trat i o n  p l ant  a t  Newman, 
Kentucky ,  wi l l  nece s s i tate encroachment on the Green Ri ver f l oodp l a i n  between r i ver mi l es 
1 8 . 5  and 1 9 . 8 .  Fa c i l i t i e s  t o  b e  l ocated i n  the 1 00 -yea r  fl oodp l a i n  i ncl ude the ba rge dock  
a nd water i ntake/di scha rge fac i l i t i es a s  we l l  a s  port i o n s  of  t he  coa l  s torage , s l ag/ash  
ponds , and so l i d/ l i qu i d  p roduct s torage a rea s .  The s l ag/ash  pond a nd the l i q u i d  p roduct 
s torage a reas  wi l l  be conta i ned by bu i l d i ng fl oodproof , i mperv i ous  d i kes wi th the tops  of  
the d i kes above the  500-yea r f l ood  l e vel . The f lood i ng constra i n ts a s soc i ated wi th the 
deve l opment of these fac i l i t i e s  on that pa rt of  the s i te l ocated on the fl oodpl a i n  ha ve 
been i ntegrated i nto the fac i l i ty ' s p l o t  p l an and des i gn to m i n i m i ze ri s k  to the p l ant . 
The  most envi ronmenta l l y s i gn i f i cant p l ant  a reas ( i . e . , the p rocess a rea and the haza rdo us 
waste l andfi l l s )  have been l ocated on a reas  of  the s i te natural l y  a bove the 500 -yea r  fl ood 
e l evati on . The  f l oodi ng i mpacts res u l t i ng from s i te deve l opment have been eval uated , and 
i t  i s  e st imated that t he f l oodp l a i n  encroachment wi l l  resu l t in  minor f l ood-re l ated 
env i ronmenta l i mpacts . The wetl ands impacts , cons i st i ng of  the l os s  of  fi ve sma l l fa rm 
ponds (0 . 6  h a l  and  sma l l ac reages of r i pa r i a n  forest  ( up to 1 0  h a l , a re cons i de red m inor  
but  unavo i dab l e .  Al ternati ves , i ncl ud i ng a l ternate s i tes  a nd p l ant  l ayout , to  the  proposed 
deve l o pment i n  the f l oodp l a i n/wet l ands have been eval uated . P re l i m i n a ry eva l ua t i o n  res u l ts 
i nd i cate no p racti cab l e  a l ternati ves to the p rojected f l oodpl a i n/wetl ands encroachments 
( Sect . 4 . 2 . 2 . 1 , Append i xes  D and E ) .  

Pr ime fa rml and . Convers i on of  600 ha  ( 1 484 acres ) of  l and from rural  agr i cul tura l  and 
res i dent i a l  use to i ndustri a l  use wi l l  occur for the l i fe of  the p l ant . About  90% of the 
so i l s  on t he s i te h as been des i g nated by the U . S .  Depa rtment of  Agri cu l ture Soi l Conserva
t i on Serv i ce a s  " p ri me farml and so i l s " ( Append ix  X). Th i s  rep resents about 0 . 65% of  
Dav i es s  County ' s p ri me farml and and 0 . 7 6% of  a l l ha rvested crop l ands in  Dav i e s s  County .  
The  annua l  l os s  of revenue a s soc i ated wi th remov i ng t h i s l and from act i ve farmi ng wi l l  
amount  to $249 , 700  ( i n  1 978 dol l ar s )  ( Sect .  4 . 2 . 1 . 1 ) .  

D i fferent ia l  settl ement .  Un l ess  dens i f i e d ,  l oose sand present beneath the so uthern port i on 
o f  the s i te rep resents a poten t i a l  for d i fferen t i a l  settl ement of foundat i ons  i n  the 
southern port ion  of  the s i te ( see Fi g s .  2 . 3  and F i g .  L . 9 ) .  Mi t i gat ion  of poor founda t i o n  
cond i t i on s  i s  feas i bl e  w i th carefu l  des i g n ,  s i te p repara t i on , and  construct i on ( Sect . 
4 . 2 . 1 . 2 ) . 

Air qual i ty. PSD i nc rement consump t i on mode l i ng p redi cts compl i ance wi th new source 
regu l a t i ons ( Sect .  4 . 2 . 3 . 1 ) .  The c r i teri a po l l utant of greatest  concern wi l l  be part i cu
l at e s .  P l ant emi s s i on s  a re est imated t o  con s ume 1 8 . 3% of t h e  24-h P SD  i ncrement ( Sect . 
4 . 2 . 3 . 1 ) .  C r i te r i a  po l l utant su l fur  di oxi de wi l l  o n l y  cons ume 2% of the 3-h PSD  i nc rement 
( Sect .  4 . 2 . 3 . 1 ) .  Ca rbon monox i de emi s s i o n s  for the l -h a ve rag i ng t ime amount to 1 6% of  
the NAAQS l im i ts ( Sect . 4 . 2 . 3 . 1 ) .  Ozone concentrati ons  a re not  expected to  be  affected 
l oca l l y  because of  the l ong-range transport nature of  the photochemi cal  react ion of  ozones 
p recursors ( Sect .  4 . 2 . 3 . 1 ) .  I ncl u d i n g  fug i t i ve sources , hydrocarbon emi s s i on s  wi l l  total 
a bout 62  tons  per yea r ( Se c t .  4 . 2 . 3 . 1  and  Append ix  C ) .  N i trogen d i ox i de co ncentrati ons 
due to the demons tration  p l ant  wi l l  be l es s  than 3% of  the NAAQS ( Sec t .  4 . 2 . 3 . 1 ) .  
Hydrogen s u l fi de ( H 2S )  wi l l  b e  emi tted from the Beavon un i t  i n  the 4 to 5 p pm range , 
except duri ng upset  cond i t i on s  when emi s s i on s  may be 60 ppm.  Upset  cond i t i ons cou l d  a l so 
cause  an i nc rea se  i n  S02 for short durat i ons  when H 2S i s  fl are d ,  fo rm i n g  S02 ' The resu l t
i ng S02 concentrat i ons  a re 29 . 3% o f  the 3-h and 32 . 2% of  the 24-h average PSD  i nc rements . 
Normal s tart-up and s hutdown opera t i on emi s s i ons wi l l  be l es s  than the l im i ts  a l l owed by 
the new source reg ul at i ons  ( Ap pen d i x  C and  Sect . 4 . 1 . 2 ) . Tabl e 4 . 1 8  s hows that the 
second-h i ghest ca l endar-quarter average Pb concentrat i on due to the S RC - I  p l ant  i s  p re
d i cted to be 0 . 82 �g/m3 o r  54 . 7% of  NAAQS . The h i ghest p redi cted 8-h concentrat i on 
w i th i n  p l ant  property is 1 9 . 7  �g/m3 or  1 3 . 1 %  of  the TLV fo r Pb . Thus , based on ve ry 
conservat i ve e st imates , P b  emi s s i ons from the SRC - I  p l ant  wi l l  not  th reaten the a i r  
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qua l i ty i n  th e v i c i n i ty of the s i te ,  nor the hea l th o f  p l a nt  workers . The wo rst-case 
tra ffi c s i tu a t i o n  occurs in  Henderson , Ke ntucky ,  on U . S . 60 between Route 4 1  and  T i l l ma n  
Bethel Road ( Sect . 4 . 2 . 4 . 1 ) .  Th i s  sect i o n  of  h i g hway was mode l ed u s i ng EPA ' s  H I WAY mode l 
u nder worst-case  meteorol og i c a l  condi t i ons . The peak tra ff i c  fl ow res u l ti ng from both the  
proposed S RC - I  p l ant  and  the proposed W .  R .  Grace pl ant  was ana lyzed .  The  mo del p red i cted  
comp l i ance w i th the a i r  q ua l i ty s tanda rds fo r the c r i ter i a pol l uta n t  c a rbon mo noxide i n  
the  wo rs t-case scenar io  ( s ee Sect . 4 . 2 . 3 . 1 ) .  

Cool i ng tower opera t i o n .  T h e  p roposed mech a n i c a l -dra ft , evaporati ve-coo l i ng tower accounts 
fo r mos t  o f  the p l a nt ' s  cons umpti ve wa ter use . Based on comp uter model i ng ,  opera t i o n  of  
the coo l i ng sys tem cou l d res u l t i n  l oca l i zed i ncrea ses i n  fog g i n g  ( 1 3% of  the t ime )  and 
i c i ng ( 6% of  the t i me ) and  in  sa l t  depos i t i on res u l t i ng from dr i ft ( Sect . 4 . 2 . 3 . 1 ) . How
ever , actu a l  experi ence at a l a rge chemi ca l  comp l ex i n  western Kentucky s uggests that the 
computer p red i ct i o n  i s  conse rvat i ve .  Cool i ng towe r dr i ft l o sses wi l l  be sma l l ( 60 gpm) . 

Because  cool i n g  tower ma keu p-wate r i s  part i a l l y  s upp l i ed by trea ted wa stewate r ( ze ro
was tewater d i scha rge opera t i ng mode)  and  because cool i ng wate r  is  used in  heat exchange 
s ubject to l ea k s , there is  some potent i a l  fo r emi s s i on of contami na nts wi th the cool i ng 
tower exhaust  dr i ft drop l ets . Dr i ft depo s i t i on wi l l  be l oca l i zed and mo st ly  confi ned to 
the s i te .  T h i s  r i s k  w i l l  be mi n im i zed by te rt i a ry wa stewater trea tment, by mon i tori ng the 
stream to detect res i dua l  contami nants , and  by us i ng l eak detect i on i nstrumenta t i on on 
a e r i a l  coo l ers a nd i nd i rect coo l i ng systems fo r those p rocess s t reams conta i n i n g  mo re than  
5% of  hyd roca rbons w i th a boi l i ng po i nt g reater than  500°F . 

The i mpacts o f  i ncreased fogg i n g ,  i C i ng ,  and  dri ft depo s i t i on a re expected to be l ow 
and  w i l l  be m i t i gated by appropr i ate l ocat ion  and des i g n  of the sys tem ( Sect . 4 . 2 . 3 . 1 , 
Append i x  S ,  a nd Append i x  C ,  Sects . C . 3 . 3 . 1  a nd  C . 4 . 1 . 1 ) .  

Soc i oeconom i cs 

Popu l at i on i ncrease .  Construct ion  empl oyment i s  expected to peak at between 3500 and 
5000 a fter a bout a yea r  and a ha l f  of  construc t i o n  ( m i d - 1 983 ) .  L a bor s hortages 
e xpected i n  many of  the requ i red construction  cra fts wi l l  res u l t i n  an est i mated 
840 to 1 760 construc t i o n  wo rkers mov i n g  to the 2 1 -county i mpact a rea . I nc l ud i ng 
dependents and seconda ry emp l oyment ,  th i s  i n -mi g ra t i o n  i s  p red i cted to res u l t i n  a 
popu l a t i on i nc rease  o f  a bout 1 500 to 3000 peo p l e  i n  the D a v i e s s -Henderson- Vanderburgh 
county a re a .  Th i s  l ocal  i mpact reg i on a ppea rs to have a dequate hous i ng and  pub l i c  
serv i ces to accommodate the projected popu l a t i on i n fl ux ( Sects . 4 . 2 . 4 . 1  and 4 . 2 . 5 ) . 

C umu l at i ve soci oeconom i cs . The  soci oeconomic  impacts of the proposed faci l i ty wi l l  
not  i ndependen tl y exceed the capa c i ty of  the l ocal  i nfrastructure .  Howe ve r ,  SRC - I  
i n  concert w i th other p l anned a n d  proposed l a rge construct ion p roj ects i n  the area 
co u l d cause  cons i de rab l e st res s  on Da v i ess , Henderson , and  Va nderburgh  co unt i es and  
t he i r  mun i c i pa l i t i es un l ess  ca reful  p l ann i ng is  unde rtaken at  the state and  l oca l  
l eve l ( Sects . 4 . 2 . 5  and  2 . 3 . 1 . 3 ) .  

T a xes . Potent i a l  remova l  of  the proposed s i te from the l oca l  tax  base fo r the durat i o n  
o f  t h e  demonstra t i on opera t i o n  wou l d  reduce the l oca l  t a x  base at  a cost of  $4200 i n  
a n nua l revenues to the rel evant tax i ng j ur i sd i ct ions . There w i l l  be no di rect tax  
p ayments dur i ng the cons truct i on per i o d .  The reduct i o n  in  the l oca l  tax base  wi l l  be 
more than offset by p rope rty taxes p a i d  by wo rkers who rel ocate to new hous i ng i n  the 
S RC - I  reg i on ( Sect . 4 . 2 . 4 . 1 ) .  W i th the except ion  of  tra n s po rta t i o n  i mpacts and the i r 
m i t i ga t i o n  costs , the o ve ra l l cos ts to the l oca l  commu n i t i es of p rov i d i ng addi t i on a l  
serv i ces to i n-m i g ra t i n g  construct ion  wo rkers may be o ffset by p l ant-re l ated i ncome . 
These cos ts a re expected to be sma l l .  

Empl oyment .  About  725  peop l e wi l l  be emp l oyed a t  the  fac i l i ty duri ng the  opera t i on 
p h a s e .  The  D a v i e ss-Henderson-Va nderburgh co unt i es a rea i s  expected to h ave the 
capac i ty to a bsorb a l l l ong-term p roj ect- re l ated g rowth w i thout maj or negat i ve 
e ffects ; the p l ant  payro l l w i l l  h a ve a pos i t i ve i mpact on the a rea ( Sects . 4 . 2 . 4 . 1  
a nd 4 . 2 . 5 ) . 
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D i s p l acement of  fami l i es . About 24 fami l i es (60 peo p l e )  wi l l  be d i s p l aced from the i r  
h omes i n  the site a rea (Sect . 4 . 2 . 1 . 1 ) .  

Ra i l  and  barge ut i l i za t i o n . The i nc reased ra i l  and barge ut i l i za t i on wi l l  not 
o ver l oad t he ra i l  system or the barge-carry i n g  capac i ty of  the Green R i ve r .  As 
presen t l y  env i s i oned , coa l  w i l l  be del i vered to the demonstrat i on p l ant by tra i n .  
T ra i n  s chedu l es w i l l  b e  a rranged to a void the peak veh i c l e  travel t i mes on U.S. 60 . 
A barge-un l oadin g fa c i l i ty i s a l so i ncl uded to permi t del ivery of heavy equ i pment 
d ur i n g  con struct ion  and to pos s i b l y s u p p l ement rail fac i l i ti es i n  the event that coa l  
m i nes  p rov i d i n g  coa l for the p l ant a re not l ocated nea r ra i l  l i nes (Appendi x V). 

No i se .  N o i se impacts dur i ng  construct i on are expected to be neg l i g i b l e  except fo r the 
one-t ime steam b l owout  to c l ean hig h- p res s u re p i p i ng systems . Du ring opera t i on of the 
p roposed p l an t ,  noise l evel s a re expected to be s l ight l y h i gher but comparab l e  to ex i st i ng 
ambient sound l eve l s  ( Sect . 4 . 2 . 3 . 2 ) . Co nstruction and operation no i se l evel s are 
expected to comp l y  w i th Fede ra l reg u l a t i on s  and recommended EPA g uidel ines fo r noise at 
nearby res i dent i a l  l ocations  ( Sect . 4 . 2 . 3 . 2 ) .  

So l i d  wastes . I mpacts from so l id waste d i s pos a l  a re expected to be sma l l  ( Sects . 4 . 2 . 2 . 2  
and  4 . 1 . 3 . 1 ) . So l i d  wastes , wh i ch wi l l  be stored ons i te ,  i ncl ude f i ve maj or types : 
( 1 ) s l a g and f ly  dust from th e ga sifie r ;  ( 2 ) meta l -bearing i norga nic so l ids ma i n l y  from the 
wastewater treatment p roces se s ;  ( 3 ) bio l ogica l so l i ds ,  a l so from the wastewa te r treatment 
fac i l ity ; ( 4 ) water-so l ub l e  s o l i ds from was tewater eva porators when the p l ant  i s  operat i ng 
i n  the zero wastewate r d i scharge mode ; and ( 5 ) s l o p o i l  from va ri ous  p rocess  so urces . S l ag 
wi l l  be stored as req u i red to obta i n  an RCRA permit . A l though the detail ed design is not 
yet ava i l a b l e ,  the s l ag/f lydust  ponds wi l l  have fea tures s i mi l a r  to l andfil l s  s uitab l e  for 
haza rdo u s  waste d i sposa l  ( e . g . , doub l e l ine rs , l eachate detection and co l l ection , and dikes 
to prevent fl ood inundati on ) . The RCRA l each i ng res u l ts i n  Append i x P i n dicate that s l ag 
and fl ydust are nonhazardous . The  remain i n g  wastes a re ass umed to be hazardous and , 
except fo r s l o p  o i l , wi l l  be stored i n  l andfil l s  s u i tabl e for nispos a l  of hazardo us 
ma teria l s  in  compl i ance with p revail ing RCRA standa rds ; s l op oil  wil l  be incinerated or 
recyc l ed .  Leachates from l a ndfil l s  wil l be co l l ected and sent to wa stewater treatment , 
and g roundwater wil l  be mon i tored ( Appendix C and Sect . 4 . 5 ) . 

Coal and  product sto rage . Coa l and  so l i d  SRC - I  product wi l l  be stored ons i te in l ined , 
contoured s torage piles . Leachates wi l l  be co l l ected and  treated i n  the wastewater treat
ment system . Fugitive dust  w i l l  b e  s uppresse d .  T he  Ameri can Society fo r Testing a nd  
Materia l s  ( ASTM)  distil l ed wate r extracti on tes t of  t he SRC- I  p roduct i n dicates t hat  toxic 
trace e l ements a re not sol ub l e  d u r i ng short-term l each i ng of  the so l id product 
( Sect .  4 . 2 . 2 . 2  and Appendix C ) . 

E rosio n and  sedimentat i on . I n creased erosion and res u l t i ng sed i ment  l oads to s u rface 
waters wi l l  o ccur  during con struct i on . These impac ts wi l l  be tempora ry and may be reduced 
to l ow l evel s by imp l ementing contro l  and  mi tigation mea s ures ( Sect . 4 . 2 . 2 . 1  and Appendi xes 
E E  and GG) . 

H abitat l os s .  Reduction i n  vegetat i ve commun i ties and a vail a b l e  wi l d l ife habitat wil l 
occur  duri ng constructio n .  Because the vast major i ty of the site a rea has been c l eared 
for a g r i c u l ture ,  l os s  of  habitat wil l be sma l l .  Several uncommon or rare b i rd species 
w i l l  be a ffected ( Sect. 4 . 2 . 1 . 3 ) . 

Water withdrawa l and  cons umpt i o n .  Water with drawa l for the demons tration p l ant  wil l not 
be s i g n i ficant i n  te rms of  regiona l and l oca l  water ava i l a b i l ity . The water withdrawal 
rate wil l vary w i t h  the operat ion mode of  the wastewater treatment p l ant .  Operat i ng i n  
the was tewa te r discharge mode , the demonstra t i on p l ant  wil l withdraw 2 1 7 l ite rs/s ( 3445 gpm) 
from the Green R i ve r ,  or  1 . 95%  of  the 7 - d ,  l a-yea r ,  l ow fl ow of  1 1 , 1 56 l iters/s 
( 1 76 , 855 gpm) . The water w i thdrawal rate dur i ng the zero was tewate r  discharge mode wil l 
be 1 59 l i ters/ s ( 2520  gpm) or 1 . 4% of the 7-d , l a-year  l ow f l ow .  The withdrawa l rate in 
the d i s cha rge mode i s  greater because about 58 l i ters/s  ( 9 3 1  g pm )  of the treated effl uent 
wi l l  return to the rive r .  Net water consumpt i on ,  howe ve r ,  is  independent of  the operation 
mode of  the was tewa te r treatment  system ; i t  wou l d  be 1 59 l iters/s ( 25 20 g pm )  for both 
modes of operat ion ( Sects . 2 . 2 . 1  and 4 . 2 . 1 ) . 
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Product spi l l s .  Sp i l l s  o f  SRC - I  p roducts have the potent i a l for ca us i ng s i gn i f i cant 
adverse i mpacts to s u rface- and g roundwaters . The S RC - I  fac i l i ty wi l l  be des i gned fo r 
ma x i mum conta i nment o f  any materi a l s  s p i l l ed ons i te .  Areas s us cept i b l e to s p i l l s  wi l l  be 
paved o r  l i ned to p revent i n fi l tration  of contami nants  to g ro undwater and wi l l  be s u r
rounded by d i kes o r  curbs to p revent contam i nat i on  of s urface waters . S p i l l ed mate r i a l  
wi l l  b e  co l l ected by t he runoff conta i nment sys tem a n d  routed to o i l /water sepa rators 
fo r recyc l e  to the p rocess or treatment in the wastewater treatment system . These 
fac i l i ty-des i gn and s p i l l -contro l  meas u res wi l l  g reat ly  reduce the p ro bab i l i ty and con 
sequences o f  ons i te s p i l l s .  

S p i l l s  o f  S RC- I p roducts d u r i n g  transpo rta t i o n  may at some t ime res u l t i n  d i rect or  
i n d i rect exposu re of  the  pub l i c  ( Sect . 4 . 1 . 3 . 7  and  Appen d i x  �O). S h i pments of  the  l i qu i d  
product p robab l y  pose the g reatest r i s k ,  because  sp i l l ed mater i a l s may enter s urface- o r  
g roundwater s upp l i e s ,  b e  d i s persed i nto the atmosphe re , o r  cause expo s u re dur i ng  c l eanup 
operat i ons . Fo r the p u rpose of t h i s ana l ys i s ,  i t  i s  a s s umed that S RC - I  l i q u i d  p roducts 
wou l d  be s h i pped to P i tts burg h ,  Pennsyl vani a ,  and Lake Charl es , Lo u i s i a na , and wou l d  pass  
t h rough  several maj or  metropol i tan  a reas and cross  n umerous  maj o r  r i vers and creeks . The 
l i ght  S RC- I l i q u i d  p roduct ( naphtha and m i dd l e di s t i l l ate fract i o n s )  wo u l d be p roduced i n  
t he l argest quant i t i es and be carr i ed over the l ongest ro ute - 1 600 km from Newman , 
Ke ntucky , to Lake Char l es , Lo u i s i a na . Based on the s ta t i s t i c s  for ra i l  sp i l l s  of haza rdous 
materi a l s ,  the freq uency of  occurrence for s p i l l s  of l i g ht  p roduct to wate r bodi es can be 
ca l c u l ated as rang i ng from once every 3000 months ( based on the n umber of s h i pmen ts ) to 
once eve ry 26 months  ( b ased on car-mi l es )  ( s ee Ta b l e 4 . 2  and Append i x  �O, Sect . 00 . 4 ) . 
The  impacts of worst-case s p i l l s  a re a s ses sed by i denti fyi ng those l oca ti ons where s p i l l ed 
SRC - I  p roduct cou l d  a ffect pub l i c  water  s u p p l i e s .  Such  s p i l l s  co u l d  cause water s u pp ly  
eme rgenc i es for  Evansv i l l e ,  I nd i ana , and  Na s hv i l l e , Tennessee , req u i r i ng that wate r w i th 
d rawal s fo r mun i c i pa l  s u p p l y  be  s u s pended d ur i n g  t he  passage of  s p i l l - contami nated water 
past  the water s u p p l y  i ntakes i n  the O h i o  and Cumbe rl and r i ve rs . These wors t-case s p i l l s  
of  S RC- I p roduct a re cons i de red to be exceed i n g l y  un l i ke l y  ( see Appendi x �O, Sect . 00 . 5 ) . 

5 . 2  Impacts o f  a l ternat i ve fates of  the faci l i ty after the demonstrat i on 

The fo l l ow i n g  fates for the demonstrat ion  pl ant may resu l t  from a dec i s i on to p roceed wi th 
construc t i o n : 

• commerc i a l i zat ion at a n  expa nded capac i ty ,  
• cont i n ued opera t i o n  o f  the fac i l i ty a t  demonstrat ion-p l ant capac i ty ,  

• convers i on of the fac i l i ty to a nother gove rnment  use , 
• mothbal l i ng o f  the  fac i l i ty ( co l d  sto rage for l ater use ) , and 
• decomm i s s i on i ng ( s a l vage ) . 

The  s u i tab i l i ty of the s i te fo r a comme rci a l  faci l i ty and the env i ronmen tal i mpacts of i ts 
cons truc t i o n  and operat ion  a re pr ima ry cons i derat i ons  i n  a dec i s i on to p roceed wi th the p roj ect . 
I t  i s  pos s i b l e  that the sa l e  of the demonstra t i o n  p l ant w i l l  no t occ u r  and that one of the 
a l ternate fates wi l l  res u l t .  The  proba b l e  i mpacts assoc i ated wi th each of  the pos s i b l e  a l ternate 
fates a re i dent i f i ed be l ow .  Impacts o f  comme rc i a l  opera t i on at expanded capac i ty a re a l so 
d i scussed t h roughout Sect . 4 .  

5 . 2 . 1  Comme rc i a l i zat ion  at  a n  expanded capa c i ty 

One of the p r i ma ry object i ves o f  construct i ng and opera t i n g  a demonstrat i on pl ant i s  to obta i n  
a n  env i ronmental  data base .  Th i s  data w i l l  be used by regu l atory agenc i e s  to estab l i s h em i s s i on 
and d i s cha rge l im i tat i o n s  for ma i nta i n i ng accepta b l e  env i ronmental  qua l i ty and by i ndustry fo r 
eva l uat i ng the econom i cs of a comme rc i a l  fac i l i ty ,  i nc l ud i ng req u i red en v i ro nmental  control s .  
I t  i s  a s s umed t hat the dec i s i o n  to construct a comme rc i a l -sca l e fac i l i ty at the demons trat i o n  
p l ant s i te w i l l  b e  made i n  con s i dera t i on of  i n fo rmat ion  t h a t  i s  current l y  unavai l a b l e  a n d  c a n  
o n l y  b e  obta i ned by con struct i ng a n d  operat i ng t h e  demonstrat ion  fac i l i ty .  The ana l ys i s  that 
fo l l ows focuses  on env i ronmental  i s sues  that can be i dent i f i ed at th i s  t ime as poten t i a l  
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i mpacts of commerc i a l  deve l opment at t he p roposed s i te .  Though the d i scus s i on of comme rci a l 
sca l e  i mpacts i s  l i mi ted i n  th i s FE I S ,  DOE w i l l  p repare appropr i ate NEPA documentat ion  pr i o r  tu 
transfer  by DOE of  the demonstra t i on fac i l i ty .  

Soc i oeconomi c  --�--------

Comme rc i a l i zat i on at expa nded capa c i ty wou l d  prov i de a s i g n i f i cant economi c  benef i t to the 
area . The l oca l  tax base wou l d  i nc rease s i g n i f i cant ly  beca use owners h i p  of  the fa ci l i ty i s  
expected to be trans ferred to pri vate i ndustry a t  the end o f  the demonstrat i on phas e .  Further 
i mprovements to the p roperty p reparatory to commerc i a l i zat i on  wo u l d i ncrease the val uati on of 
the faci l i ty .  Opera t i on of  the faci l i ty wo u l d  res u l t i n  a co nti n u i ng monetary i n put to the 
l oca l  a rea  i n  the form of sa l a r i es and wages as wel l as  pr imary serv i ces p rovi ded to the 
fa c i l i ty by l ocal  bu s i nesses  and by secondary servi ces to s u pport the personnel  empl oyed at 
the p l a nt .  

Secondary commerc i a l  deve l opment i s  expected to  occur  to  support t he  demonstrati on faci l i ty i n  
the s hort term .  Commerc i a l i za t i o n  wou l d cause a l ong-term demand fo r these servi ces a s  wel l a s  
a probabl e expan s i o n  of such  seconda ry commerc i a l  deve l opment . T he  i n i t i a l  operat i ng l abor 
fo rce of 725 wo u l d expand to a pp ro x i matel y 2200 workers , many of whom are expected to be l o cal , 
t hus  prov i d i ng a maj o r  l ocal  emp l oyment base .  ( T h e  exact n umber i s  di ff icu l t to p redi ct unt i l  
operati ng experi ence has  been ga i ned d ur i n g  the demons trat i o n  phase . However , based on 
experi ence i n  sca l e- u p  of s i mi l ar fac i l i t i es , the l abor fo rce shou l d not i nc rease i n  d i rect  
p roport i on to  p l ant capac i ty . ) Ba l anced aga i n st  th i s pos i t i ve i mpact i s  the  negat i ve impact of 
an i ncreased s tra i n  o n  commun i ty serv i ces and resources , espec i a l l y  d ur i ng  construct i o n . 
As sumi ng  that the soci oeconomi c i n frastruct ure ex i st i ng dur i ng the construct i o n  and opera t i o n  
phase s of  S RC - I  demonstrat i on rema i ns unchanged dur i ng  t h e  comme rc i a l i za t i o n  phase , i t  i s  
e s t i mated that a bout 1 000  to 2800 cons truct i o n  workers wou l d  rel ocate to Davi e s s , Henderson , 
and Vanderburgh co unt i es at the peak of co nstruct i o n . The demands that these workers and the i r  
fami l i es w i l l  make o n  hous i ng and pub l i c  services  shou l d  not exceed the capac i ty o f  the l oca l 
i n fra structure of the area a s  a who l e ,  but  l o cal i zed s i g n i f icant  i mpacts are st i l l  pos s i b l e ,  
and  some i ncrease i n  pol i ce and fi re p rotect i o n  manpowe r coul d b e  requ i red fo r much o f  the 
i mpact a rea . In addi t i on ,  u n l ess appropri ate m i t i gat i on  mea s u res have been taken duri ng the 
construct i o n  and demons trat i on phase of  SRC- I , ser i o u s  traffi c prob l ems on U . S .  60 are l i ke l y  
t o  b e  a s soc i ated wi th S RC - I  commerc i a l i zat i on ( Sect .  4 . 2 . 4 . 3 ) . These traffi c impacts may be 
part i cu l a r l y  severe on the res i dents  of nea rby sma l l commun i ti es . 

The  req u i red construct i o n  l abor force wi l l  be l arger  than that for the demonstrati on p l ant , b ut  
i t  shou l d not be  a d i rect sca l e-up  i n  propo rt i on to  p l ant capac i ty .  Labor req u i rements are 
expected to be d i s tri buted much mo re even l y  over a l onger per i od of  t i me compa red wi th con
struct ion  of  the demonstrat ion p l ant . Construct i o n  of the other p roposed comme rc i a l -sca l e  
synthet i c fuel p l ants and e l ectr i ca l  generat i ng p l ants s i mu l taneous l y wi th construct i o n  o f  the 
S RC - I  commerc i a l  p l ant wou l d  l i ke l y  cause severe compet i ti on fo r l abor and the need to i mport 
mo re wo rkers ( Sect . 7 . 3 of  t h i s S ummary and Sect. 4 . 2 . 5 ) . Assessment of the a va i l ab l e l abor 
poo l wou l d be done when p l ann i ng and schedul i ng construct i on of  the commerc i a l  p l ant . Th i s  wo u l d  
have to ta ke i nto acco unt  competi t i o n  w i th whatever other proj ects a re under way i n  the area at 
the t i me .  Approp riate  adj ustments wo u l d have to be made to m i n i mi ze d i s tort i o n  of  the l ocal 
l a bor poo l . Based on the current best-ava i l a bl e est i mates , the peak cons t ruct i o n  l abor fo rce 
w i l l  be about 5 , 000 to 1 0 , 000 , compa red wi th 3 , 500 to 5 , 000 fo r the demonstra t i on pl ant . 

Becau se  of the dura t i o n  of the commerc i a l i za t i on construct i o n  p roj ect and the proba b l e  deve l op
ment of  other  p rojects , i n-m i g rat i ng s k i l l ed l abo rers coul d tend to  be  of  a l es s  t rans i ent  
nature than t hose p resent duri ng the demon strati on p l ant construct i on . Cont i nuous  seq uenced 
con struct i o n  p rojects of many years ' d u rat i on req u i r i ng s i m i l ar l y ba l anced d i str i b ut i o n  of 
s k i l l s  m i g h t  resu l t  i n  a l ong-term i nc rease i n  the l abor force . Th i s wo u l d affect the 
l oca l commu n i t i es l es s  than wou l d  a p ure l y  trans i ent  force , espec i a l l y  i n  the area of pro v i d i n g  
serv i ces fo r t hose wo rker s .  Experi ence ga i ned by the l ocal  a rea i n  accommodat i ng demons trat i on 
p l ant  cons truct i on sho u l d he l p i n  p l a n n i n g  for growth duri ng commerc i a l  p l ant constructi on 
( Sect . 7 . 3  of  th i s S umma ry and Sect . 4 . 2 . 5 ) . 
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A i r qua l i ty 

The commerc i a l pl ant ,  wh i c h  wi l l  proce ss  f i ve t imes  as much coal as the demonstrat i o n  p l ant , 
w i l l  not res u l t  i n  f i ve t i mes as much i mpact on a i r  qua l i ty .  The emi s s i on rates from the 
commerc i a l  p l ant w i l l  depend on many facto rs , such as product s l ates and process des i g n .  
Beca use pl ann i ng fo r the commerc i a l p l ant i s  st i l l  i n  a n  earl y stage , the emi s s i on rates 
cannot be est imated wi th a h i g h  degree of  ce rta i nty . A wo rst-case ana l ys i s  is used in the 
E I S  i n  l i eu of  a defi n i t i ve des i g n .  

I t  i s  est imated that the emi s s i ons rates of  t h e  commerc i a l  p l ant w i l l  b e  l es s  than fi ve t imes 
those of  the demon stra t i o n  p l ant for a l l po l l utant s .  The emi s s i on rates fo r S02 and part i cu
l ates wi l l  be l es s  t han  di rect l y  proport i ona l  to  t he  p l ant capac i ty ,  because  t he  c apac i ty of  
the coke r/ca 1 c i ner , wh ich  i s  the  maj or  so urce ( 75 to  80% ) of  these  pol l utants in  the  demonstra
t i on p l ant , wou l d  not be great l y  expanded beyond the demonstra t i on p l ant ca pac i ty .  Al so , 
eme rg i ng process and  contro l  technol o g i es , s uch a s  fl ash  coa l dryi ng , wh i c h  co u l d  greatl y 
reduce emi s s i ons  but i s  not yet commerc i a l l y  p roven , wi l l  l i ke l y  be empl oyed fo r the commerc i a l  
p l an t .  Extens i ve mon i tori ng i n  the demonstrat ion  p l ant , too , may reduce emi s s i ons  i n  the 
commerc i a l  p l ant by pro v i d i ng mo re acc u rate emi s s i on data that can be used for des i gn 
improvement . 

I n creases  i n  ground- l evel concentrati ons of the pol l utants may not be di rect l y  proporti onal  
to i ncreases  in the p l ant  capa c i ty e i ther .  About 75% of the s i te wo ul d be occup i ed by the 
comme rc i a l  p l an t ;  some sou rces o f  emi s s i ons are separated by hun dreds of  meters . The rel a 
t i v e l y  l a rge d i stances sepa rat i ng t h e  so urce s reduce the addi t i ve impact of each source . 

The f i r st  key a s s umpt ion  i s  that the product ion rate of coke of the comme rc i a l  p l ant wi l l  be 
about the s ame as that of the demonstra t i on pl ant  and  that the p roduct ion  rates of the other 
products wi l l  be appro x i mate ly  fi ve t i mes  that of  the demonstrat i on p l ant . 

The PSD standards fo r an expanded comme rc i a l p l ant  are expected to be met .  I t  s ho u l d be noted , 
however ,  that the ava i l a bi l i ty of PSD i ncrements  cannot be proj ected to the date of opera t i on 
of the commerc i a l  p l a n t .  Mon i tor i ng  data recorded dur i n g  demonstrat i on wi l l  i ndi cate the 
actual  d i s pers i on characte r i s t i c s  and w i l l  be  a pp l i e d  to p roject d i s pers i on for the comme rc i a l  
p l an t .  Th i s  w i l l  resu l t i n  g reater accuracy i n  the model , wh i ch s hou l d  he l p i n  de s i gn i ng the 
p l ant to meet g u i de l i nes . 

Su l fur d i o x i de .  T h e  S 02 emi s s i ons  from t h e  commerc i a l p l ant are est i mated t o  b e  l es s  than two 
t i mes  those of t he demonstrat i on p l ant . The comme rc i a l  p l ant i s  ant i c i pated to be a m i nor  
source o f  S 02 i n  t he  area . No  v i o l at i ons  o f  t he  NAAQS a re anti c i pated . I t  i s  a l so expected to 
consume a very sma l l portion  o f  the PSD i nc rement .  Even i f  i n creases i n  the ground- l evel 
concentra t i o n  were d i rect l y  p ropo rtional  to i ncreases  i n  the emi s s i on rate , it i s  est i mated 
that on ly  8% of the 24-h  i ncrement for S02 wo u l d be cons umed by the commerc i a l p l ant . 

Pa rt i cul ate s .  T h e  pa rt icu l ate emi s s i on rates fo r t h e  commerc i a l p l a n t  are de r i ved by sca l i n g  
u p  t he e s t i mated emi s s i on rates from the demonstrati on p l ant . S i nce i s s uance o f  the DE I S ,  
changes h ave occurred i n  the p l ant des i gn and operat i ng p l ans  res u l t i n g  i n  l ower demons trat i on 
p l ant pa rt i c ul ate emi s s i on s  and consequent ly  l owe r a i r  qual i ty i mpacts . The fo l l ow i ng d i scuss ion  
descri bes t hese changes  and how they have  affected the  predi ct i on of  emi s s i ons  and a i r  qua l i ty 
i mpacts for t he commerc i a l  p l ant .  The DE I S  stated that an est imated 73% of the PSD 24-h 
i nc rement for part i cu l ates w i l l  be con s umed by the demonstra t i on p l ant . Howeve r ,  updated 
I ndustri a l  So urce Comp l ex ( IS C )  d i s pers i on-model i ng ana l yses have reduced that esti mate to 
1 8 . 3% for the demonstrat ion  p l ant . The D E I S  pred i c ted a max imum 24-h ground- l evel concentra
t i on of 26 . 9  ug/m3 ; t he new est imate i s  6 . 74 ug/m3 for the demonstrat i on p l ant a l one and 
8 . 1  ug/m 3 for a l l  PSD  sources in the area . The new esti mated average annual concentrati on fo r 
a l l  PSD sou rces i n  the a rea i s  1 . 26 ug/m 3 . 

Based on over ly  co nservat i ve emi s s i on s  a s sumpt i ons , i t  was e s t i mated i n  the DE I S  for the 
demonstrat i on p l ant that 20 of  the 26 . 9 ug/m3 max i mum 24-h concentrati on was caused by fug i t i ve 
emi s s i o n s  a l on e ;  new res u l ts have reduced t h i s contr ibut ion  to 2 . 41 of the 6 . 74 ug/m 3 total  
concentrat i o n .  The reduct ion  in  fug i t i ve part i c u l ate a i r-qua l i ty i mpact was ach i eved by 
cons ideri ng th ree key factors wh i ch had not been con s i dered for the DE I S :  the effect of w i nd 
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s peed on S RC- and coa l - p i l e  w i n d  e ro s i on l os ses , the i mpact of schedul i ng SRC- and coa l - l oa d i n g  
a n d  u n l oa d i n g  opera t i ons for on ly  8 o u t  of  24  h , a n d  t h e  effects of us i ng prewashed coal . E a c h  
factor i s  d i s cussed i n  more deta i l  i n  Append i x  S .  T h e  parti c u l a te emi s s i o n rate from po i nt 
so urces i n  the commerc i a l  p l ant i s  expected to i nc rease by a factor of 4 and fug i t i ve emi s s i on s  
by a con servat i ve factor of  5 over  the demonstrat i on p l ant  to a tota l o f  a bout 6 1 5  ton s  per 
yea r .  Cons i deri ng po i nt and fug i t i ve sources , p re l i m i na ry mode l i ng i nd i cates that a bout 56% of 
the a l l owa b l e  37-�g/m 3 , 24-h i nc rement for parti c u l ates wou l d  be con s umed . Mode l i ng res u l ts 
i nd i cate that the commerc i a l  p l ant  can be constructed w i th i n  the 24-h and annual  i nc rementa l 
restri c t i ons , i f  poi nt-source contri butions  i nc rease by fou r ;  fug i t i ve emi s s i ons are con
servat i ve l y  a s s umed to i ncrease  fi vefol d for the commerc i a l  p l an t .  

Accurate fug i t i ve parti c u l ate emi s s i on p red i ct i ons cannot b e  made a t  th i s  t ime ; o n l y  moni tori ng 
duri ng demons trat i on p l ant operat ion can g i ve a re l i abl e est imate from wh i ch to sca l e .  Fug i t i ve 
parti c u l ate emi s s i ons  from the demons trat i on p l ant  were est imated us i n g a vari ety of EPA pub l i 
cat ions  and sources .  The avai l ab l e  fug i t i ve part i cu l ate emi s s i ons l i terature i s  not ve ry 
rel i a bl e because  the i nformat ion i s  typ i ca l l y  based on actual  tes t i ng of coal  dust  sources , 
and the emi s s i on factors do not take i nto account many i mportant factors that can affect the 
emi s s i on s ,  s uch a s  s urface area of  coal p i l es and the i r  or i enta t i on wi th res pect to the pre
va i l i ng w i nd , whether the  coa l has  been was hed to  reduce the  s i l t  content , or  the  effects of 
wind s peed on p i l e  l o sses . Only actual mon i tori ng can accurate l y  dete rmi ne fug i t i ve emi s s i on 
rates from the demonstrat i on p l ant and p ro v i de a bette r ba s i s  for est imat i ng fug i t i ve emi s s i ons 
and the effecti veness of  contro l  meas ures from the comme rc i a l p l a n t . 

Hydrocarbon s .  The hydroca rbon emi s s i on s  from po i nt sources i n  the demonstrat i on p l ant , a s  we l l  
a s  the  commerc i a l  p l ant , wi l l  be sma l l .  As for the demonstrat i on p l ant , hydrocarbon emi s s i ons 
from the comme rc i a l  faci l i ty wi l l  depend on contro l  of the fug i ti ve sources . Fug i t i ve sources 
of  hydrocarbons i n  the demonst rat i o n  pl ant  a re est i mated to co ntri b ute a l most 90% of the 
p l ant ' s  o vera l l 62 tons per year hydrocarbon emi s s i on rate . The est i mates  uti l i zed for the 
demonstra t i on p l ant emi s s i on i nventory i n  Append i x C a re based on the EPA g u i de l i ne document 
Assessment of Atmospheric Emissions from Petro Zeum Refining, Vol . 3 ,  Appendi x B ,  Apri l 1 980 . 
Th i s  document i s  based on emi s s i on measur i ng acti v i t i es at  1 3  petro l eum re f i ne r i es th roug hout  
the Un i ted States . Overa l l fug i t i ve emi s s i on rates from fi tti ngs s uch  as val ves , fl anges , 
pumps , and  compress ors vari ed greatly  among the refi ner ies  i n vest i gated ; and  none of the 
ref i ner i es stud ied  emp l oyed mai ntenance or des i gn con s i dera t i o n  programs as str i ngent as those 
p l anned for the S RC - I  p l ant . Consequent ly , the emi s s i ons i n ventory for the demonstrat i on p l ant  
may be  conserva t i v e .  Operat i ng experi ence at the  demonstra t i o n  pl ant wo u l d a l l ow for more 
prec i s e  e s t i mat i on of emi s s i ons for expans i on to commerc i a l capac i ty .  I f  ana l ys i s  p ri o r to 
comme rc i al i zat i on i nd i cates the p l ant coul d be a maj o r  sou rce of hydroca rbons , a pp ropri ate 
des i gn cons i derat i ons  w i l l  be empl oyed by the commerci a l  p l ant  operator a s  necess a ry .  As a 
wo rs t-case a s s umpt i on , the hydrocarbon emi s s i on rate from p o i n t  and fug i ti ve sources i n  the 
comme rc i a l p l ant can be a s s umed to be fi ve t imes  that of the demon strat i on p l ant , or  l ess than 
350 tons per yea r .  Th i s  hydrocarbon emi s s i on from the commerc i a l p l ant  wou l d  not res u l t i n  a 
s i gn i fi cant  i mpac t .  

N i trogen o x i de .  The  n i t rogen oxi de emi ss i on rate of the commerc i a l  p l a nt  i s  e st imated to be 
four to f i ve t i mes that of the demonst rat i on p l a n t .  The res u l t i n g  max imum i nc rease i n  n i t rogen 
d i ox i de due to t he commerc i a l  p l ant  i s  not ant i c i pated to v i o l ate NAAQS for n i trogen d i ox i de 
even i f  the g round- l evel  concentrat ion  were to i nc rease f i ve fo l d .  

Ca rbon monox i de. The commerc i a l  p l ant  wou l d  emi t  a max i mum o f  fi ve t i mes  the CO o f  the demon
strat i on p l ant .  The pl ant commerc i a l i za t i o n  may resu l t in  only 2 . 5  t i mes the CO emi s s i ons of  
the demon s trat i on p l ant , i f  the  l a rge CO2 vent  s tream ( wh i ch a l s o conta i ns 50%  of  the  fac i l i ty ' s  
CO emi s s i on s )  can be p i pe l i ned to a tert i a ry o i l  recovery operat i o n , rather than vented to the 
atmosphere . Th i s  o p t i on appears feas i bl e  for a commerc i al - s i zed p l a nt . Even i f  CO emi s s i on i s 
f i ve t i mes that o f  the demonstrat i o n  p l ant , no v i o l at ion  of the NAAQS i s  expecte d .  

Hydrogen s u l fi de .  Mode l i ng fo r H 2S concentrat i ons carri ed out  for the PSD  permi t app l i ca t i o n  
for the demonstrat ion  p l ant  i nd i cates t h a t  the odor thres hol d for t h e  demons trat i o n  p l ant 
( 1 0  parts per b i l l i o n ) w i l l  not be e xceeded .  If  the H 2S  emi s s i ons are conservat i ve l y  es t i mated 
to scal e u pward by a factor of  5 for the commerc i a l  p l ant , the odo r t hreshol d for H 2S co u l d be 
exceeded under certa i n  meteorol og i cal  condi t i ons . Ana l ys i s  duri ng the demonstrat i on phase w i l l  
dete rmi ne whether H2 S emi s s i ons must  be l ower than these conservat i ve l y  est i mated rates  to meet 
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odor standards for the commerc i a l p l a n t .  Mi ti gat ion  meas ures wi l l  be taken i n  the des i gn of  
the commerc i a l p l ant i f  req u i red .  

Lead .  Lead concentrations  for  the  demonstrat i o n  p l ant we re predi cted us i ng very conservati ve 
e st imates o f  atmospher ic  l ead emi s s i ons  ( i . e . , a l l l ead enteri ng w i th the coal  was ass umed to 
be vented to t he atmosphere at each of two l ocat ions , thus  doub l i n g  account i n g ) . Ac tua l  
l ead emi s s i ons from the  demonstrat ion  p l ant are expected to  be much  l ess  than th i s  conservat i ve 
e s t i mate , and emi s s i ons from the comme rc i a l  p l ant are thus  expected to be much l es s  than a 5 
t i mes sca l e-up  of t h i s  con servat i ve estimate .  The res u l t i ng l ead  concen trat i ons  wi l l  be l ower 
than the ambi ent a i r  qua l i ty standards . Mo n i to r i n g  duri ng the demon strat i on phase wi l l  be done 
to confi rm th i s ana l ys i s .  

So l i d  wa ste 

Al ternati ves for so l i d waste management fo r the comme rci a l  fac i l i ty i ncl ude , but are not 
l i mi ted to , ons i te vs o ffs i te d i s posa l ; a l ternati ve l andfi l l  conf i gurat i on s  fo r gas i f i e r  s l ag 
and fl y dust ; waste stab i l i zat ion vs hazardo us  l andfi l l i ng ;  and di s posa l  vs reuti l i zat i on of 
the mater i a l s .  The u l t i mate dec i s i on on the so l i d  waste management at the comme rci a l  fac i l i ty 
wi l l  be mos t  e ffect i ve l y  determi ned on the bas i s  o f  studi es and mon i to r i n g  conducted at the 
demonstra t i on p l ant . The demonstra t i on pl ant wi l l  have an extens i ve mon i tor i ng  p rog ram 
( Sect . 4 . 5 ) to determ i ne the l ong-term fate of the contami nants i n  the so l i d  waste materi a l s .  
Runoff and  l eac hate wi l l  be rout i ne l y  ana lyzed . Such data wi l l  dete rm i ne more defi n i te l y  the 
envi ronmental concern s rel ated to d i s pos i ng of s uch wastes and whether or not the waste i s  
hazardous under RCRA c ri teri a .  

Beca use o f  t he l a rge q uanti t i e s  generated ,  the gas i fi e r  s l ag  and f ly  dust occ upy a l a rge l and 
area . Fo r examp l e ,  duri ng the operat ion of  the demonstrati on p l ant , a 1 6-ha  ( 40-acre )  area 
wi l l  be req u i red fo r ash d i s posal  and storage. D ur i ng  a 1 4-year  period o f  commerc i a l  operat ion , 
224 ha ( 560 acres ) woul d be req u i red fo r ash  storage on ly  72 ha ( 1 80 acres ) o f  wh i ch coul d be 
stored o n s i t e .  O ffs i te s to rage areas may be req u i red du r i ng  commerc i a l  operat i on o f  the 
fac i l i ty .  P rec i se area requ i rements  wi l l  depend on l a ndfi l l  confi g u rat ion . Al ternat i ve 
confi gura t i on s  to mi n im i ze l and requ i rement are be i ng eva l uated , and the best a l ternat i ve wi l l  
be emp l oyed i n  t he demonstrat ion p l ant . Experi ence gained  i n  the demonstrat i o n  pl ant wi l l  
fac i l i tate the l andfi l l  des i gn at  the commerc i a l  p l ant . Characte ri zat ion and  groundwate r 
mon i tori ng dur i ng operat ion o f  the demonstration pl ant  wi l l  p ro v i de data fo r eval uat i ng the 
adequacy o f  t he di s posa l  fac i l i ty .  Ut i l i zat ion  o f  the gas i f i e r wastes a s  by-products wi l l  
a l so be ful l y  eval uated i n  the demonstrat ion p l a n t .  A l ong-range program i s  req u i red for the 
eva l uat ion . One potent i a l app l i cat ion  wo u l d be to use  the materi a l s a s  aggregates fo r road 
con struc t i on . Ut i l i zat ion  of mater i a l s wou l d be a sol ut i on to the sol i d  waste management 
p rob l ems at the comme rc i a l  fac i l i ty .  Wh i l e  no addi t i ona l  i mpacts are ant i c i pated as a res u l t 
o f  comme rc i a l i zat ion , actual l arge-scal e product ion  and di s posal  of SRC- I so l i d  wastes have not 
been demonstrated.  

The addi t i o na l  ons i te storage of  mo re process wa stes ( i n  add i t i on to process chemi ca l s  and 
products ) i ncreases t he potenti a l  fo r acc i dental contami nat i on of gro undwater and s urface 
wate r .  Haza rdous sol i d  wastes generated by the commerc i a l  fac i l i ty wi l l  sca l e  up  to a con
servat i ve l y  est imated 81 , 000 dry tons per year .  S uffi c i ent hazardous l a ndfi l l  capac i ty wi l l  
e x i s t  to d i s pose of  t h i s  mate r i a l  on s i te .  I n  s i tu eval uat i on o f  several comme rc i a l l y  ava i l ab l e  
waste stabi l i zat ion  p rocesses  wi l l  be a part o f  the so l i d  waste tes t i n g  program a t  the 
demonstrat ion  p l ant . The eva l uati ons wi l l  determ i ne whether or  not the p rocesses  can convert 
hazardous  wastes to nonhazardo us wastes , or  improve handl i ng propert i e s  of  sol i d  wastes . Aga i n  
t h e  data w i l l  b e  used i n  the sca l e- u p  t o  the comme rc i a l  p l ant . 

Aquat ic  ecol ogy and  s u rface-water qua l i ty 

Wa ter qua l i ty i mpacts res u l t i ng from the expan s i on o f  the SRC- I demonstrat i on p l ant to commer
c i a l sca l e a re d i ff i c ul t to pred i ct .  The fi vefol d expan s i o n  in p l ant ca pac i ty wi l l  cause l es s  
than a fi vefo l d i ncrease i n  the demand fo r water .  L i ke the demonstrat ion  p l ant , the commerc i al 
p l ant i s  a s s umed to have the capab i l i ty fo r wa stewate r recyc l i ng and to operate primari l y  i n  
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the zero-d i scharge mode . ( I t shoul d be noted that zero was tewater di scharge opera t i on genera tes 
a con s i dera b l e vo l ume of  water-so l ub l e was tes that req u i re spec i a l l andfi l l  di sposa l . The 
envi ronmenta l l y  p referab l e was tewa ter treatment strategy i nvo l ves an a s ses sment of  the trade 
off between di scha rg i ng d i sso l ved sol i ds vs attempt i ng to l andfi l l  dri ed so l u b l e  s a l ts . )  For a 
worst-case anal ys i s  of water qua l i ty i mpac ts , a fi vefo l d  i nc rease i n  the vol ume o f  wa stewater 
d i s charged was cons i dered (Tab l e 4 . 1 1 ) .  When ful l y  mi xed wi th the 7-d , 1 0-year l ow fl ow from 
the Green R i ve r  ( 1 1 , 1 56 1 i ters / s ) ,  the 295  1 i te rs / s  d i scharged from the commerc i a l  p l ant i s  
p rojected to cause v i ol at i on s  o f  wate r qua l i ty standards for c hromi um ,  cyan i de ,  i ron , manganese , 
mercury ,  phenol , coppe r ,  s i l ver , z i nc , and sel eni um .  The di scha rges of cadm i um ,  c hromi um , 
coppe r ,  p henol , s i l ve r ,  z i nc ,  and sel en i um wou l d  substanti a l l y  deg rade wate r q ua l i ty and cou l d 
req u i re occ a s i onal  p l ant shutdown o r  reduct i on of p l ant t hro ughput d ur i ng  l ow fl ow to ma i nta i n  
water qua l i ty s tanda rds .  

D ur i ng  t he demonstra t i on phase , much experi ence wi l l  be ga i ned i n  wastewate r h andl i ng .  The 
c haracteri s t i c s  of  the raw was tewater and the pe rformance of  treatment systems wi l l  be deter
m i ned under a vari ety of l oadi ng , operati ng , and envi ronmental condi t i on s .  In addi t i on , the 
i mpacts of the demonstra t i o n  p l ant on the Green Ri ver wi l l  be mon i tored  ( Sect . 4 . 5 ) . Per
formance and  re l i a b i l i ty o f  the wastewater t reatment and recyc l i ng system wi l l  be establ i s hed . 
The i nformat i on and experi ence thus  gat hered wi l l  p rovi de a sound bas i s  fo r the des i gn of the 
comme rc i a l - sca l e wastewater treatment sys tem . I f  necessary ,  backup wastewater recycl i ng 
systems can be i ncl uded i n  the des i gn to ensure that no di scha rge  occ u rs when ri ver fl ows wou l d 
p rovi de i ns uffi ci ent d i l ut i on .  The  u l t i mate impacts to wate r q ua l i ty from commerc i a l - sca l e  
p l ant opera t i on wi l l  depend on  the operati ng experi ence a n d  a n umbe r of  unknown factors , 
i nc l u d i n g  the effl uent l imi tati ons , other regu l ati ons a p p l i ed to the sol vent-ref i n i ng p roces s ,  
and pos s i bl e  changes i n  the p rocess teC hnol ogy . 

Land use  

Cons t ructi on of  a commerc i a l fa c i l i ty at  the demon strat ion p l ant s i te woul d have m inor  add i 
t i ona l  i mpacts on l and  u s e .  Acqu i s i t i on of the s i te and cons truction of the demonstrat i on 
p l ant wou l d  resu l t i n  the maj or  l and-use i mpacts . Whereas  about one-ha l f  of the s i te wou l d  
b e  ut i l i zed duri ng the demons trat i o n  phase , a bout  th ree- fourths o f  the s i te wo ul d be ut i l i zed 
duri ng the commerc i a l  phase for the p rocess a rea , p roduct storage a rea , and sol i d  waste sto rage 
a rea . 

Endangered spec i es 

The I n di ana bat , a s pec ie s  l i s ted as endangered by US FWS , occurs on the s i te a l ong Marti n Creek 
and  may be a ffected ( Sects . 3 . 2 . 1 . 3  and 4 . 2 . 1 . 3 ) .  No other s pec i e s  cl a s s i f ied  a s  threatened or 
endangered by the USFWS or Kentucky s houl d be affected by the p roj ec t .  Commerci a l fac i l i ti e s  
wou l d b e  l ocated cl oser  to Mart i n C reek than the demonstrati on fac i l i ty b u t  woul d not req u i re 
c l eari ng o f  the forest .  A b i ol og i ca l  assessment has been prepared for the US FWS ( Ap pendi x K . 1 ) .  
Append i x  K conta i ns a deta i l ed d i s c us s i on of  m it i gati on opti ons for fi s h  and wi l dl i fe resources . 

I ncreased b a rge t raffi c 

I mpacts wi l l  occur from i nc reased barge ut i l i zat i on fo r s h i pment of con structi on equ i pment , 
feed coal , and some products . Commerc i a l i zation  of the demonstra t i on p l ant woul d req u i re 
expans i on of the barge-docki ng fac i l i ti e s . A sma l l amount of p ri me farml and and ri par ian  
woodl and  woul d be destroyed . E ro s i on woul d i nc rease dur i ng  expan s i on cons tructi on , but th i s  
i mpact wou l d  be s hort term . Coal  transportat i on to the comme rci a l  pl ant i s  i n tended to be 
e ssenti a l l y  1 00% by barge . Th i s  add i ti onal coal barge traffi c shoul d not cause the total 
traffi c to approach the current capac i ty of  the Green Ri ver.  Howeve r ,  cumul ati ve effects 
resu l t i n g  from other projects on the Green Ri ver combi ned w i th S RC- I coul d cause the capac i ty 
to be e xceeded ( Sect .  4 . 2 . 5 ) . 
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Pr ime fa rml and 

Addi t i onal  d i s turbance o f  s i te s o i l s  and l os s  o f  pr ime fa rml and wo u l d  occ u r .  Expan s i on o f  the 
proj ect to commerc i a l  s ca l e  wou l d  adverse l y impact s i te s o i l s  not di rec t ly  i mpacted duri ng 
construc t i o n  o f  the demonstra t i on p l ant . Approx imate ly  90% of  the s i te ' s  so i l s  a re c l a s s i fi ed 
as  " p r ime "  by the U . S .  Depa rtment of  Agri cu l ture So i l Conserva t i on Se rvi ce ( Appendi x X ) . 

H a b i tat l os s  

Addi t i on a l  i mpacts on  terrestr i a l  ecol ogy co u l d occur .  Commerc i a l i za t i o n  wo u l d res u l t i n  
add i t i on a l  l os s  o f  wi l d l i fe hab i ta t .  Dur i ng operat i on o f  the demonstra t i on p l ant , mon i tori ng  
programs wi l l  dete rmi ne if  a ny u nexpected i mpacts to  terre s t r i a l  ecol ogy ( e . g . , se vere 
vegeta t i on s tre s s  from a i r  pol l utants ) have occu rred . 

Fl oodpl a i ns and wetl and encroachment 

I ncreased encroachment  i n  the fl oodp l a i n-wetl ands wou l d occu r .  Because o f  l oca l  s i te re l i ef  
and topogra phy and the  need fo r barge fa c i l i t i e s  and wate r i ntake and di scharge s tructures , i t  
i s  not pos s i b l e  fo r the proposed demonstrat ion  p l ant to comp l ete l y  avo i d  encroachment i n  the 
Green R i ver fl oodp l a i n .  The proces s a rea fo r the demons tra t i o n  p l ant wi l l  be l o ca ted on the 
southern part of  t he s i te in an area that is na tura l l y  abo ve the 500 -year fl ood e l evat i o n .  
D u r i n g  the comme rc i a l  s tage o f  the p roj ect ,  addi t i ona l  fl oodp l a i n  area wou l d b e  requ i red fo r 
p l ant  fac i l i t i e s , product  s torage , barge fa c i l i t i e s , and sol i d  waste d i s posa l . Ri s k s  to the 
comme rc i a l fac i l i ty wou l d be m i t i gated by fi l l i ng the a ffected areas to an e l evati on above the 
proj ect-des i gn fl ood s tage . F i l l i ng to ra i se req u i red fl oodp l a i n  areas above fl ood e l evation  
wi l l  red uce the fl ood s torage a rea o f  the  Green R i ver fl oodpl a i n .  Ca l cu l ati ons de ri ved from 
the Army Corps  of Eng i neers HEC-2  computer mode l i n d i cate that the i mpacts of such  act i on wi l l  
be mi nor and a l most undetecta b l e  ( Appendi xes 0 and E ) . La rge quanti t i e s  of so i l mus t be im
po rted from o ffs i te to f i l l  add i t i ona l  fl oodprone a reas and to bu i l d  d i kes . So l i d  wa ste l a ndf i l l s  
wi l l  be b u i l t  i n  a reas p rone to fl oods , and unl ess  bas es  o f  the l a ndfi l l  a re ra i s ed ( a s  may be 
req u i red by RCRA ) ,  the  l i ners wi l l  be subj ected to up l i ft i n g  fo rces from h i gh gro undwater 
tabl es  duri ng major  fl oods . The des i gn of  a l l l andf i l l s  wi l l  take the fl ood i ng poten t i a l  i n to 
a ccount and w i l l  be cons i s tent wi th a ny app l i cab l e RCRA g u i de l i nes . [An add i t i ona l wetl and 
e ffect w i l l  be modi f i cat i on of  a sma l l  add i t i ona l  amount o f  Green Ri ver shore l i ne and a s s oc i a ted 
ri pari an forests  because  of expans i on of  the barge faci l i ty ( Appendi x D ) . ]  

E ro s i o n  and sed imenta t i on 

The poten t i a l  e x i sts  for i nc reased e ro s i on and sed iment l oa d i n g  as a res u l t  of cons truct i on . 
The rel at i ve ly  sma l l a rea to be d i s tu rbed , the use  of sedi ment control fa c i l i t i es ,  and  the 
experi ence g a i ned i n  construc t i n g  the demon stra t i on p l ant are expected to effect i ve l y  m i t i gate 
these poten t i a l  impacts . Because  s i te preparat ion  dur i ng  the construct i o n  phase fo r commerc i a l  
expa n s i o n  wo u l d be o f  rel a t i ve l y  s ho rt durat i o n ,  i mpacts wou l d b e  short term a n d  wou l d end 
es sen t i a l l y  at  the comp l et i on of construct i o n .  

No i se 

Commerc i a l  p l ant cons truct i o n  wi l l  s l i g htl y i nc rease sound l eve l s  and may exceed both E PA ' s  
s hort-term gu i de l i nes  fo r res i dent i a l l o cat ions  and the U . S .  Hous i n g  and Urban Devel opment 
( HUD ) s tandards for res i dences . Comme rc i a l p l ant operat i o n  sound l e vel s wou l d  not cha nge the 
p resent amb i ent sound l evel s s i gn i f i cantl y .  The est imated change i s  sma l l ,  a l though the futu re 
day/ n i gh t  eq u i va l ent sound l evel may exceed the E PA ' s  l ong-term goal s o f  55 db for res i dences 
nea r the p l ant  boundary ( Sect . 4 . 2 . 3 . 2 ) . 
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5 . 2 . 2  Cont i n ued operati on of  the fac i l i ty at demonstrati on pl ant capac i ty 

I t  i s  pos s i b l e  that the p roposed two -year opera t i on of the demon strati on fac i l i ty wi l l  not 
p rov i de the data base des i red fo r commerci a l i zat i o n .  A l i ke l y  res u l t  wou l d  be an  exten s i on of  
the demonstra t i o n  p rogram and cont i nued operat i o n  of  the  p l an t .  

C hanges i n  t h e  des i g n  a n d  operat ion  of  the p l ant w i l l  undoubted l y  occur duri ng the operati ng 
phas e .  Process and envi ronmenta l  mon i tori ng duri ng the operati on wi l l  be used to i denti fy the 
s i gn i f i cant  env i ronmental  i mpacts , the i r  sou rces wi th i n  the p l ant , and  the avai l abl e methods 
for mi t i g at i ng them ( s ee Sects . 4 . 5  and 4 . 6 ) . Con sumpt i on of  avai l ab l e water and PSD a i r 
qua l i ty i ncrements wo u l d cont i nue and wou l d  l i m i t  other potent i a l  use rs . So l i d  wa ste wo u l d  
cont i nue t o  accumu l ate . Ra i l  and pos s i b l y  barge traffi c wou l d cont i n ue .  

I f  t he  Federal government cont i nues  to  own t he  s i te ,  t he  area wou l d cont i n ue to  exper i ence a 
modest l os s  of tax revenues .  Howeve r ,  t h i s l oss  of tax revenue wou l d be offset somewhat by the 
cont i n ued emp l oyment of about 725 workers and wi th the addi t i onal  i ndi rect or  seconda ry jobs 
c reated t hrough  t he growth of  s u pport i ndustri es and serv i ces duri ng construct i o n  and i n i t i a l 
operat i on o f  the p l an t .  The  l oca l  j u ri s d i c t i o ns have a mo re than adeq uate i nfrastructure 
capac i ty to absorb the demands of a cont i n ued operati on-phase  work fo rce of 725 emp l oyees , 
s econdary emp l oyees , and  thei r fami l i e s . 

5 . 2 . 3  Convers i on of the fac i l i ty to a nother government  use  

I f ,  at t he conc l u s i on o f  the demonstrat i on p l ant operat i on , pri vate i ndustry i s  not i nterested i n  
cons truct i ng a comme rc i a l  p l ant , DOE may e l ect to convert the faci l i ty to another use or  
to  offe r i t  to  other Fede ra l agenc i e s .  Convers i o n  to another use by e i ther DOE o r  another 
Federal  agency wo u l d be s ubject to NEPA re vi ew .  I n  addi t i on , appropr i ate permi ts wou l d have 
to be modi fied  or  obta i ned . 

The  potent i a l env i ronmental  i mpacts of an a l ternat i ve use  of the s i te wo u l d depend on the 
i ntended use  and therefo re cannot be eval uated at th i s  t ime .  I n  v i ew o f  the ava i l ab i l i ty of  
on  s i te fac i l i ti e s  for the rece i p t ,  t ransport , sto rag e ,  and prepara t i o n  of  coal , it  i s  l i ke l y  
that a n  a l ternati ve u s e  wou l d  b e  rel ated t o  coa l  ut i l i za t i on a n d  that i mpacts assoc i ated w i t h  
coa l  rece i pt and handl i ng wou l d cont i nue .  

Cont i n ued government owners h i p  of  the  s i te wou l d res u l t i n  conti nued l os s  of  tax  reven ue and , 
mo re s i gn i fi cantl y ,  wo u l d p revent a n  i ncrease i n  revenue resu l t i ng from t ransfer of the s i te 
and improvements to pri vate owners h i p .  The s i g n i f icance of th i s  l os s  of a n t i c i pated revenue 
wo u l d  depend on  the deg ree to wh i ch l ocal  fi nanc i a l p l a n s  had been deve l oped i n  a nt i c i pati on 
of such  revenues .  Th i s  reduct i on i n  revenue wou l d be parti a l l y  offset by cont i n ued emp l oyment  
resu l t i ng from the a l ternat i ve use  of  the s i te .  

Convers i o n  o f  the fac i l i t i e s  to a n  a l ternat i ve use wou l d  p robab l y req u i re some cons truction  
work  and as soci ated work force . Impacts re su l t i ng from construct ion  wou l d  probabl y be re l a
ti ve l y  m i nor  because most  of the d i s tu rbance wo u l d have occ u rred dur i ng constructi on of the 
demon strat i on fac i l i ty ,  and  construct i o n  act i v i t i es wou l d  probabl y be l im i ted pr imari l y  to 
the process area .  The  work fo rce requ i red for convers i on wou l d p robab l y be smal l e r than that 
req u i red for construct i o n ,  and  s i g n i fi cant i mpacts  wou l d not be ant i c i pated in the absence of 
a maj or  competi ng p roject . 

5 . 2 . 4  Mothba l l i ng of the fac i l i ty 

I f  there i s  no i ntere st i n  con struct i ng a commerc i a l  fac i l i ty or i n  convert i ng the s i te to 
an a l ternat i ve use , DOE may e l ect to di scont i nue operat i o n  of the demons trat i o n  fac i l i ty 
i ndefi n i te ly  w i t h  t he i ntent ion  of resum i ng operat i on at some future t i me .  I n  t h i s  a l terna
t i v e ,  it i s  a s s umed that a l l p rocess operat i on s  wou l d cease and that equ i pment wou l d  be drai ned , 
c l eaned a s  necessary ,  and p repared  for extended s h utdown . There wou l d be mi n i ma l  di smant l i ng 
o r  removal  of p roces s eq u i pmen t .  Coal  and p roduct wou l d be removed from the s i te .  The s l ag 
d i s posa l  a rea and a ny other sol i d  waste di s posal  a reas wou l d be cl osed and revegetated . 
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Leachate mon i tori ng and treatment ,  i f  req u i red ,  wou l d  be cont i nued i n  accordance w i th RCRA 
req u i remen t s .  Append i x  C conta i ns the proposed l a ndfi l l  c l os ure p l ans . 

Mothba l l i ng o f  the demonstra t i on fa c i l i ty wo ul d res ul t i n  e l im i nati on of a i r  em i s s i ons , p rocess  
was tewater d i scharge , consumpt i ve water use , and  s l ag p roduct i o n . Sol i d  wa ste p roduct i on wo u l d 
be reduced to that res u l t i ng from treatment o f  l each ates from so l i d  wa ste d i sposa l  a reas and 
s u rface runo ff. The  fac i l i ty woul d p robabl y be ma i ntai ned on the State a i r  emi s s i ons  i n ventory 
fo r a peri od  o f  1 8  mont hs , tempora ri l y  l i m i t i ng s i t i ng opt i ons fo r other em i s s i on sources . 
Locat i on  of other i ndust r i es i n  the area cou l d res u l t i n  reduced ava i l ab i l i ty of PSD i ncrements 
and wate r res ources for res umed operat i o n .  

Conti n ued government owners h i p o f  the s i te wo ul d resu l t i n  conti nued l os s  of  property tax 
revenue and woul d p revent an i nc rease res u l t i ng from tra n s fer  of the improved s i te to pr i vate 
owners h i p .  Th i s  l oss  of revenue woul d not be offset by con t i n ued empl oyment . I t  i s  anti c i 
pated that mothbal l i ng o f  the fac i l i ty wou l d res u l t  i n  l ayoff o f  most  o f  t he demonstra t i on 
fac i l i ty wo rk force of a bout 725 and the el i m i na t i on of es sent i a l l y  a l l seconda ry empl oyment . 
The l os s  of th i s  p ayrol l woul d res u l t  i n  a mi no r ,  s hort-term dec l i ne i n  a rea i ncome l e vel s and 
a s l i ght i nc rease i n  l ocal unemp l oyment . 

5 . 2 . 5  Decomm i s s i o n i ng 

I f  there i s  no i nterest i n  construct i ng a commerc i a l fac i l i ty ,  convert i ng the s i te to another 
go vernment use , or  resum i ng operat i on of  the demons trat i o n  fac i l i ty ,  DOE may el ect to decom
m i s s i on t he fac i l i ty and decl a re i t  excess prope rty to be d i s posed of  by the General Serv i ces 
Adm i n i strat i o n ;  t he a ppropr i ate N EPA rev i ew wou l d be done at that t ime .  

I f  decomm i s s i on occurs , i t  i s  p robabl e that the s i gn i f i cant  val ue o f  the i mp rovements and the 
s hort opera t i ng h i story wou l d  make the s i te des i rabl e a s  a n  i n dustri a l  fac i l i ty and that i t  
wo ul d b e  so l d for t h i s  pu rpose .  Impacts resu l t i ng from convers i on to a n  i ndustri a l  use other 
than a n  SRC commerc i a l  fac i l i ty woul d resul t i n  i mpacts that cannot be ful l y  eval uated at th i s  
t i me .  A s  i n  t he case of  convers i on to a nother government use , i t  i s  p robab l e that an a l te rna t i ve 
use wou l d i nvol ve coal ut i l i zat i on and that the impacts of  coal rece i p t ,  handl i n g ,  and prepara
t i o n  wou l d cont i nue .  As i n  the case of  convers i on to another gove rnment use , i mpacts of con
struct i on req u i red for convers i on to another use woul d p robabl y be rel ati ve l y  m i nor .  Sa l e  of  
the fa c i l i ty for  a n  i ndustr i a l  use  wo ul d res u l t i n  a tax benef i t  because the  s i te and improvements 
wou l d  be p l aced on the tax rol l s .  Cont i n ued empl oyment wou l d a l so be a pos i t i ve benef i t .  
Shou l d  there be no i nterest i n  p urchase o f  the s i te for a l ternat i ve use or  s houl d the government 
e l ect not to se l l ,  the impacts wou l d  be essent i a l l y  eq u i val ent to those res u l t i ng from mothba l l i ng .  

I t  i s  proba b l e  t hat maj or  vessel s a n d  eq u i pment wo ul d b e  removed . However ,  comp l ete restora t i on 
of the s i te to i ts o ri g i na l  cond i t i on woul d not be underta ken , and the s i te wou l d be avai l a b l e  
for future deve l opment for i ndustr i a l  u se .  

5 . 3  C UMULAT I V E  E FFECTS 

The proposed SRC- I  p roject ( both t he demon strat i on and expanded commerc i a l phases ) i s  one of 
n i ne ene rgy proj ects under construct i on ,  proposed , or  pl a nned for construc t i on and operat ion 
wi th i n  a 70-m i l e  commut i ng rad i u s  (40 a i r  mi l es )  of the p roposed Newman s i te .  The n i ne projects 
are SRC- I ,  W. R. Grace , Tr i -State Synthet i c Fuel s ,  H -Coa l , Rockport I and  I I ,  D. B .  W i l son , 
G i bson , Hancoc k ,  and  A .  B .  B rown . Some of these construct i on efforts are current l y  schedu l ed 
to h ave s i mul taneous pea k const ruct i on peri ods and a l l ( e xcept SRC- I  demon strat i on phase ) a re 
S Chedul ed to overl ap  s i g n i f i cant l y  duri ng the construct i o n  p hase . 

Construct i on of three e l ectri ca l  coa l - fi red generat i ng p l ants  are schedu l ed to be unde r way 
whi l e  the S RC- I demon strat i o n  p l ant i s  bei ng bu i l t :  Roc kport I and I I ,  D .  B .  W i l son  p l ant , and  
the A .  B .  B rown p l ant . D u r i n g  the l atter h a l f of the SRC- I demon strat i on construc t i o n  phase , 
construc t i o n  w i l l  conti n ue on the Roc kport , A .  B .  B rown , and W i l son p l ants , and  construct i o n  of  
two commerc i a l synthet i c fuel p l ants i s  projected to  beg i n  (W .  R .  Grace p l ant and Tr i -State 
Synthet i c  Fuel s p l ant ) . 
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Construct i on on three syn thet i c  fuel p l ants  and two e l ectri cal  generat i n g p l ants  w i th i n  a 
70-mi l e  commu t i n g  radi u s  i s  schedu l ed to be ongo i n g  when construct i o n  of  the expanded SRC - I  
commerc i a l  p l ant i s  sched u l e d .  T h e  synthe t i c  fuel p l ants a re the W .  R .  Grace , Tr i -State , and 
H-Coa l p l ants , and  the genera t i n g  p l ants  a re the Hancock and A.  B .  B rown p l ants . Dur i ng the 
l atte r  ha l  f of  the SRC- I commerc i a l  p l ant  con struct i on , o n l y  the Hancock p l ant s hou l d st i l l  be 
under con struct i on . 

The W .  R .  Gra ce and Tr i - State synthe t i c  fuel  p l ants and the Rockport generat i ng p l ant wou l d  
have the mo st  i n terac t i on wi th the SRC- I p roj ect .  

The  poten t i a l  adve rse  econom i c ,  soc i a l , a nd  c u l tura l  i mpacts a re the  most  s i gn i fi cant cumu l a
t i ve e ffects of  the reg i on ' s  devel opment .  The SRC- I p roject wi l l  take p l ace w i th i n  the frame 
work of  th i s l a rge reg i ona l  deve l opment  of energy proj ects . 

The projected l abor demand i n  the reg i on wi l l  req u i re a cumu l a t i ve pea k  construct i on wo rk fo rce 
of  a bout 2 7 , 700 , of  wh i c h 3 , 000 wi l l  be emp l oyed at the start of SRC- I construct i o n  at other 
powe r p l ant p rojects in the area . Of the 24 , 700 new jobs at peak for the maj o r  energy fac i l i 
t i e s , i t  i s  e s t i mated that about 7 5% of  th i s  work fo rce wi l l  be i mpo rted from outs i de the 
reg i on .  The pop u l at ion  wi l l  i n crease by a bout 5 5 , 000 over  a per iod  of  several years a s  a 
res u l t of these i n -mi g rat i ng wo rkers , t he i r fami l i es , and  i nd i rect econom i c  expans i on .  T h i s 
popu l a t i on i ncrease i s  o n l y  S% of  the e x i s t i ng popu l at i on of the 2 1 -county i mpact reg i on and 
wo u l d not cause  a boomtown e ffect at the reg i ona l  s ca l e .  Howeve r ,  the three-co unty area of  
Henderson , Dav i ess , and Vanderburg h ,  a l l of  wh i ch are wi t h i n  easy commut i ng di stance of  the  
SRC- I p l ant and seve ra l  other faci l i t i e s , wo u l d  rece i ve a d i s p roporti onate l y  l a rge n umbe r of  
i n -mi grants and co u l d  face severe i mpacts . 

Shou l d th i s  s i tuati on occ u r ,  the pub l i c  serv i ces , hous i ng ,  tran sporta t i on , and l oca l economi c 
i n frastructures  wou l d  l i ke l y  be faced w i t h  adverse i mpacts s uch  that s i g n i fi cant  p l ann i ng and 
m i t i ga t i on mea s u res  wou l d  be req u i re d .  Accord i ng to p resen t ,  very tentat i ve s chedu l es for a l l 
of the p rojects , i t  appears that construct i on of the SRC - I  demonstrati on p l ant wo u l d cont ri bute 
somewhat to adverse i mpacts to a rea commun i t i es because o f  several  s i mul taneous p roj ects , but  
that construc t i on o f  the SRC - I  commerc i a l  fac i l i ty may actua l l y  a id  some commun i t i es by extend
i n g the  cumu l at i ve i mpact peri od .  Th i s  l atter s i tuat i on co u l d  p ro v i de greater commun i ty 
i ncenti ve to undertake permanent i mp rovements  and cou l d a l so he l p p revent rap i d popu l at i on 
fl uctua t i ons  and the i r  accompanyi ng so c i a l  i mpacts . These  conc l us i o ns a re very sens i t i ve to 
sched u l e s  of the p rojects . Re l at i ve l y  m i no r  del ays or accel e rat i ons  i n  construct ion  s chedul es 
of  i nd i v i dua l p l ants wou l d g reat l y  affect the l eve l  of  i mpacts ( Fi g s .  4 . 1 0  and 4 . 1 1 ) .  

I n  rega rd to SRC- I s pec i f i ca l l y ,  t he p resent s chedu l e  cal l s  for co nstruct ion  of  the demonstra
tion p l ant to beg i n  i n  l ate 1 9S1 and  end i n  1 9S4 . Such  a schedu l e  wo u l d pl ace SRC-I  constructi on 
p r i o r  to the m i d - 1 9S0s period of  g reatest i mpacts , thus  ma k i n g  the SRC-I  demons tra t i on p l ant 
rel at i ve l y  noncontri butory to c umu l at i ve i mpacts . On the other hand , del ay of SRC - I  by even 
one year  wo u l d  res u l t i n  the p l ant ' s  contr i but i ng  mo re s i gn i fi cant l y  to cumu l at i ve i mpacts , i f  
other p roj ects rema i n  on s c hedu l e .  I n  respect to the cons truct i on o f  the commerc i a l p l ant 
beg i nn i ng in  1 9S7 , the contri but ion  of  SRC - I  to cumu l a t i ve i mpacts wo u l d  appear aga i n to be 
neg l i g i bl e ,  based upon cu rrent schedu l es  of  a l l  the fac i l i t i e s . I ndee d ,  the SRC - I  p l ant co u l d 
actua l l y  p rove benefi c i a l  to l oca l  commun i t i es by hel p i ng prevent rap i d  popu l a t i on f l uctuat i ons 
and the i r  accompany i n g  soc i a l  i mpacts due to reg i ona l  construct i on and by p rov i d i ng s uffi c i ent 
add i t i ona l  empl oyment  to encourage commun i t i e s  to i n vest  i n  mo re permanent faci l i t i es for 
accommodati ng the ove ra l l pop u l a t i on growt h .  Aga i n ,  it s hou l d be po i nted out that the SRC- I  
s chedu l e  as we l l a s  those of the other fac i l i t i es a re very s uscept i b l e to  s ubstan t i a l  change 
and that s uch  changes cou l d  a l ter the mag n i tude of  i mpacts . DOE wo u l d cooperate wi th the 
states of Kentucky and I n d i ana and wi th l ocal  j u ri sdi ct i on s  to mon i tor  the s i tuati on , do 
a ppropr i ate p l a nn i ng , i dent i fy any necessary m i t i gat i ng mea s ures , and p ro v i de p roject data on a 
q uarterl y bas i s .  

To prevent SRC- I con s truct i on acti v i t i es from contri buti ng s i gn i fi ca n t l y  to peak cumu l at i ve 
i mpacts , the SRC- I construction  s chedul e s ho u l d be coord i nated w i t h  those of the W .  R .  Grace 
and Tr i -State Synt het i c  Fue l s fac i l i t i e s to avo i d  conc urrence of  the i r peak or  near-peak con 
s t ruct i on peri ods . To address tho se  c umu l at i ve i mpacts wh i ch do occur , mi t i ga t i on mea sures 
sho u l d be devel oped and i mp l emented j o i nt l y  by the management of  a l l major  con s truc t i on proj ects 
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i n  the area , w i th a s pe c i a l  emphas i s  on coord i nat i ng the m i t i gat ion  act i v i t i es o f  SRC- I ,  Grace , 
and  Tri -State . To max i m i ze effect i venes s ,  a j o i nt m i t i gat i on p l an shou l d be deve l oped by the 
a rea deve l opers act i ng i n  coopera t i on w i th l oca l  and reg i or. a l  governments . Such  a reg i ona l  
mi ti gat i on p l an res u l t i ng from these effo rts wou l d gu i de the  t ime l y  prov i s i on of  those se rvi ces 
and accommoda t i ons  necessary to handl e construct i o n - i nduced growth wi thout any seri ous d i s rupt i ons 
to l oca l  i n fra structures . Cont i n gency p l ans  wou l d  a l so be made to dea l  wi th any wo rsen i ng of  
proj ected impacts wh i ch may ar i se a s  a resu l t of  del ayed cons truct i o n  schedul es . I n  the event 
of  construct i on del ays , the potent i a l  fo r SRC- I  contri buti ng s i gn i f i cant l y  to se vere c umu l a t i ve 
soci oeconomi c  i mpacts wou l d  exi st  wi thout the coord i nated schedul i ng and cooperat i ve m i t i gati on 
p l ann i ng descri bed a bove .  

Cumu l at i ve i mpacts on  barge movement on the  Oh i o  R i ver are expected to  be  m i n i ma l . Barge 
tra ff i c  on the Green R i ve r ,  however ,  may experi ence del ays beca use eX i st i ng l o cks do not have 
the capa c i ty to meet proj ected barge req u i rements for coal transport ( Sect . 4 . 2 . 5 ) . 

The cumu l at i ve water consumpt ion  for the SRC - I  commerci a l  p l a n t ,  the W .  R .  Grace synfuel 
p l ant , and the D .  B .  W i l son and Pa ra d i s e  genera t i n g  p l ants coul d exceed 30% of  the Green 
R i ver ' s  7-d , 1 0-yea r l ow fl ow .  The Oh i o  R i ver Bas i n  Comm i ss i on has adopted 1 0% of  the 7-d , 
1 0-year  l ow fl ow a s  the g u i de l i ne cri terion  fo r i dent i fy i n g  poten t i a l  adverse impacts from 
water con sump t i on for energy . Water cons umpt i on from the Green Ri ver i s  a potent i a l l y  ser ious  
cumu l a t i ve effect . A s tudy to  a s sess  the  seve r i ty of  impacts ca used by cumul at i ve water con
s umpt i on wi l l  need  to  be pe rformed befo re commerc i a l i zat ion . 

Cumu l a t i ve water q ua l i ty effects wi l l  be l im i ted to the l owe r cou rse o f  the Green Ri ver down
s t ream of the SRC- I p l a n t .  Cumu l at i ve i mpacts a re unl i ke ly  in other port i ons of  the reg i o n  
because o f  t h e  d i s tance between p l ants , a n d  t h e  d i l ut ion  capa c i ty of  t h e  Oh i o  R i ve r .  I f ,  l i ke 
the p ro posed SRC- I p l ant , a l l the coal convers i on fac i l i t i e s  operate predom i nant ly  i n  a ze ro
d i scharge mode , i mpacts to  water wi l l  res u l t from occa s i ona l  wastewa ter d i scharge and from 
i nfrequent s pi l l  events . Beca use pol l utant re l ea ses w i l l be rel at i ve l y  smal l ,  any d i rect 
cumul at i ve effects are expected to be i n freq uent and m i nor .  I f  wa stewater d i scharge i s  mo re 
frequent or i s  p redom i nant mode of opera t i on , water qua l i ty impacts wou l d have to be rea sses sed 
u s i ng data from the p roposed p l ants , wh i c h  a re current ly  unava i l a bl e .  

Because o f  the d i s tance separa t i n g  the p l ants from the SRC - I  s i te ,  cumu l a t i ve a i r  q ua l i ty 
i mpacts wi th SRC- I a re i n s i gn i f i cant , except for a sma l l i mpact from the Grace pl ant , wh i ch i s  
the cl osest and l argest  o f  the proposed p l ants . I t  i s  l ocated at  the edge o f  the l 5- km 
( l O-mi l e )  zone cons i dered to be the a rea l i ke l y  to exper i ence cumu l at i ve i mpacts on a i r  
q ua l i ty .  Cumu l at i ve effects a re thus  expected to have on l y  mi nor impacts o n  reg i ona l  a i r  
qua l i ty ,  a l though they wi l l  add s l i ght ly  to probl ems of nonatta i nment of TSP sta ndards i n  
the c i t i e s . 

For the most part , effects on l and use , geo l ogy , so i l s ,  terrest r i a l  eco l ogy , no i se ,  and 
g roundwater wi l l  be s i te s pec i fi c  and l oca l i zed . Of these poten t i a l  effects , l o ss  of pr ime 
fa rml and wo ul d p robab ly  be the mo st  s i gn i f i cant  effect o f  a cumul at i ve nature . No endangered 
terrestri a l  s pe c i es occur  i n  the a rea w i t h  t he except i on of the I nd i ana bat , whose hab i tat 
extends t hroug hout the a rea duri ng s umme r months . The faci l i t i e s  occupy an i ns i g n i f i cant 
port i on of  the s pec ies  range and wi l l  have no cumu l at i ve effect on the wi nte r  habi tat con
s i dered cri t i ca l  to the s pec i e s ' s u rv i va l . 

Cumu l a t i ve i mpacts at the proposed s i te a re d i scussed i n  g reater deta i l i n  Sec t .  4 . 2 . 5 .  

6 .  S ELECTION O F  A N  ALTERNAT I V E  S I T E ,  P LANT DES I GN ,  OR PLANT LAYOUT 

One of  the t hree a l ternat i ves a va i l a b l e to DOE i s  to mOdi fy the cu rrent l y  p roposed act i on by 
use  o f  a l ternat i ve s i tes o r  p l ant des i gns . From an env i ronmental  standpo i n t ,  s uch modi fi ca 
t i ons  co u l d be u sed  to  l essen t he  env i ronmental  i mpact o f  t he  p roposa l . T he  fo l l owi ng section  
eva l uates the feas i b i l i ty o f  u s i n g  a l ternati ve s i tes and p l ant des i gns  to  l es sen the  env i ron
mental  i mpacts o f  the  project . 
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6 . 1  ALTERNAT I VE S I TES  

Em i s s i ons  and d i scharges from the demonstrat i o n  p l ant are determi ned p r i mar i l y  by the  des i gn 
o f  p rocess  and  s upport fac i l i t i e s  and may be reduced through app l i ca t i on o f  the vari ous des i gn 
a l terna t i ves d i scussed i n  Sect . 2 . 3 . 2 . 2 .  A s sum i n g  that the des i gn of the demons trat i on p l ant 
i s  unchanged , the s i gn i f i cance of  the i mpacts produced by construct i on and operat i on i s  deter
mi ned to a l a rge extent by the phys i ca l  character i s t i cs and qua l i ty of  the envi ronment of the 
s i te at wh i ch the p l ant  i s  l ocated . 

The  contract awarded for the Phase-Zero de s i gn study req u i red that the i ndustri a l  pa rti c i pant 
s ubmi t  a s i te - s pec i fi c  p roposa l .  A l though env i ronmental factors were con s i dered by Rust 
E ng i neeri ng Company in the s i te-sel ect i o n  work , they were con s i dered in comb i na t i o n  wi th a 
n umber o f  other factors to arrive  at  the cho i ce o f  Newman as the proposed s i te .  I n  1 9 76 Rust 
Eng i neeri ng Company under the s ponsors h i p  o f  the Ken tucky Center for Ene rgy Resea rch ( KCER )  
undertook th i s  a l ternate s i te a na l ys i s  for sel ection  of  a s i te for  a 2000-tons/d SRC- I  p l ant . 
The Rust study eval  uated s i tes  from a 1 i st o f  potent i a l  Kentucky s i tes supp l  i ed by KCE R .  The 
s i t i ng cri teri a used i n  the Rust s tudy were p rimari l y  phys i ca l , eng i neer i n g ,  and  economi c 
factors that were j udged to be i mportant for construction and  operat i o n  of the SRC - I  p l ant . 
The Rust study con s i sted o f  four phases that , by e l i mi na t i n g  poten t i a l  s i tes  from a l a rge l i st , 
sequent i a l l y  narrowed the n umber o f  potent i a l  SRC - I  s i te s . Phase  I o f  the ana l ys i s  concentrated 
on potent i a l  s i t i n g  " a rea s "  and eval uated these a reas  on  general , phys i ca l , and envi ronmental  
req u i rements  and  con stra i nts . Phase  I I  o f  the anal ys i s  con s i sted of a more deta i l ed eva l uat i on 
of the 24 potent i a l  s i t i ng areas i dent i f i ed i n  Phase  I .  Th i s  phase reduced the n umber of 
potent i a l s i tes to ten . Phase I I I  o f  t he anal ys i s  e l imi nated  fi ve o f  these ten s i tes because 
o f  s i te- s pec i fi c p hys i ca l  constra i nts  and l and  ava i l ab i l i ty .  The f ina l  phase  i ncl uded a more 
stri ngent eva l uati on of the physi cal , c u l t ura l , and economi c  constra i nts  of  the fi ve rema i n i ng 
s i te s .  I n  t h e  f i nal  p ha se ,  seven s i te req u i rements  were a s s i g ned  we i g hted val ues and the s i tes  
compare d .  Newman , Kentucky , was sel ected a s  the p referred s i te in  Rust ' s  study ,  and Equa l i ty 
and  Lewi sport we re rated a s  p rime a l ternat i ve s i tes . At that t ime , the E xecuti ve Orde rs 1 1 988 
and  1 1 990 concern i ng fl oodp l a i n/wetl and  enc roachment had  not been i ssued , and DO E was no t a 
part i c i pant  i n  the p rojec t .  

After R u s t  E ng i neeri ng comp l eted i ts s i te- sel ect i on act i v i ty for the SRC - I  p roj ect , several 
important events occurred . DOE  became a p art i c i pant in the proj ect , the p roposed p l ant capac i ty 
was i nc reased to 6000 tps d ,  wi th the goal o f  commerc i a l  expan s i on to 30 , 000 tpsd i n  the future , 
and  Execut i ve Orders perta i n i n g  to fl oodpl a i n/wetl and  encroachment were i s s ued ( May 24 , 1 97 7 ) . 

Al though  a s i te had  a l ready been p ro posed for the p roject [as  spec i f ied  i n  DOE ' s  Req ues t  for 
P roposa l  ( RFP ) and  i n  i ts contract wi th the i ndustr ia l  pa rtner] , i t  was recogn i zed  that an  
eva l uati on o f  the i mpacts of  the proposed p l ant  at  a l ternat i ve s i tes  wou l d be  necessary .  To 
eval uate the i mpacts of con struction  and operat i on at po s s i b l e  a l ternat i ve s i tes , an i ndependent 
a n a l ys i s  of  a va i l ab l e  s i tes  wa s conducted . Based on th i s ana lys i s ,  wh i ch i s  descr i bed i n  
deta i l i n  Append i x B ,  two s i tes  were i denti f ied  a s  rea sonab l e a l terna ti ves to the proposed 
s i te :  one o n  the Green R i ver near  E q ua l i ty ,  Kentucky , and  one o n  the O h i o  R i ver  near Ravenswood , 
Wes t  V i rg i n i a  ( Fi g .  2 . 6 ) . Append i x B ( Sect .  B . 2 )  desc ri bes the actual  s i te se l ect ion  p rocess  
conducted by Rust Eng i neeri ng Company i n  1 976 , wh i ch i nc l udes the  p roposed s i te .  Secti on  B . 3  
descri bes the  O RNL ana l ys i s ,  wh i c h  eval uates s i te s  other than Newman for the sel ect i on o f  two 
reasonab l e a l ternat i ve s i tes  for eva l uat ion  aga i n s t  Newman i n  Sects . 2 . 3 . 2 ,  4 . 3 ,  and 4 . 4 .  

A defi n i t i ve compari son  o f  the env i ronmental acceptabi l i ty o f  a l ternat i ve s i tes i s  severely 
con stra i ned not only by the degree to wh i c h  j udgmental factors enter the ana l ys i s but  a l so by 
the � va i l ab i l i ty o f  con s i s tent and  deta i l ed i n formati o n  on each s i te .  I n  th i s  case , deta i l ed 
i n formati o n ex i sts  for the p roposed s i te from over one-year of base l i ne mon i to r i ng , whereas 
o n l y  the reconna i ssance - l evel i n fo rmat ion i s  ava i l ab l e for the a l terna ti ve s i tes . Even though 
e n v i ronmental  compari son s such as these are based on d i s s i mi l ar l evel s of  base l i ne data , 
s uffi c i ent  i nformation  i s  ava i l ab l e to enabl e a reasonab l e  eva l uat ion  of the a l ternati ve s i tes . 
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6 . 2  ALTERNAT I V E  PLANT D ES I GNS 

Ana l ys i s  o f  a l terna t i ve p l ant des i gns began wi th the scree n i n g  of  the maj or  process areas to 
i dent i fy effl uents and emi s s i ons under norma l and u pset condi t i ons , poten t i a l  for adverse 
env i ronmental  i mpacts , and  contro l  req u i rements . W i t h i n  the l i m i ts o f  the ex i s t i ng conceptu a l  
p l ant des i gn ,  1 2  maj or  p rocess a reas a n d  contro l  opti ons , i denti f i ed a s  hav i ng poten t i a l  for 
caus i ng s i gn i fi cant adverse i mpacts , were eval uated to i dent i fy the envi ronmenta l l y p referab l e 
a l ternat i ves and , when po s s i b l e ,  to determi ne the potent i a l  fo r reduc i ng i mpacts through 
sel ec t i on of  th i s  a l terna t i v e .  The fol l owi ng areas  and opt i ons were eval uated and a re s um
ma ri zed bel ow and d i scussed i n  Sect . 2 . 3 . 2 . 2  and Append i x  C ;  

• separa t i on o f  mi nera l res i due , 
• d i spos i t i o n  of m i neral res i due , 
• hydrogen p roduct i on , 
• ga s i f i ca t ion  p rocesses , 

• su l fur recovery and  emi s s i on contro l , 
• p rocess hydrocarbon emi s s i o n  contro l , 
• waste heat rej ec t i on , 
• was tewa ter treatment , 
• p l ant fuel s ,  
• part i c u l ate emi s s i on contro l , 

• product so l i d i fi ca t i on , and 
• s l ag/f lydust  d i sposal . 

Th i s  eva l uation  i nd i c ates that the proposed des i gn i ncl udes the envi ronmenta l l y p referabl e 
a l ternati ve for ( 1 ) separat ion  and d i s pos i t i on of the m i nera l  res i due ; ( 2 )  hydrogen p roduc ti on ; 
( 3 )  s u l fur recovery ;  ( 4 )  part i cu l ate emi s s i on control fo r p rocess emi s s i ons and the storage of  
coal , S RC sol i d  p roduc t ,  coke , and su l fu r ;  ( 5 )  p l ant fue l s ;  and ( 6 )  wa stewate r treatment . The 
eva l uat i on of  a l ternat i ves for gas i ficat i on processes did not i denti fy s i gn i fi cant d i fferences 
i n  the poten t i a l  envi ronmental impacts of the technol og i ca l l y  v i ab l e a l terna ti ves . 

Eva l uation  o f  a l ternat i ves for heat rej ect i on , p rocess hydroca rbon emi ss i on contro l , p roduct 
sol i d i fi cat i on , s l ag/ f lydust  d i sposal , and su l fur  emi s s i on control i n d i cates that further study 
mi ght  reveal an a l te rn a t i ve wi th l ess env i ronmental  impact than the proposed des i g n .  I t  shoul d 
be noted that t h i s  eval uation  i s  l im i ted by the conceptual nature of the cu rrent pl ant des i gn .  
These a l ternat i ves  a re be i ng fu rther eva l uated by both DOE and the i ndustri a l  part i c i pant to 
dete rmi ne the i r  tech n i ca l  and  economi c feas i b i l i ty and to obta i n  a more quanti tati ve eva l uati on 
of  thei r potent i a l  for reduc ing  adverse env i ronmental  impacts . The wo rk p l an between DOE ,  
E P A ,  and the KDNREP d i scusses the rev i ew rol e o f  these agenc i es i n  some o f  the pol l ut i on control 
dec i s i ons ( Append i x  E E ) .  P roces s and contro l  a l te rnat i ves c u rrent l y  under study are d i scus sed 
be l ow .  

6 . 3  ALTERNAT I V E  DES I GNS CURRENTLY UNDER EVALUAT ION 

The des i gns o f  several  p l ant  features o f  envi ronmental  s i gn i f i cance are i ncomp l ete and wi l l  
be h i g h l i ghted for envi ronmental  rev i ew dur ing  the deta i l ed-de s i g n  phase . 

• Al though t he ma i n  process i ng u n i t s  wi l l  norma l l y  not emi t  hydroca rbons , other than fug i 
t i ve rel eases , p rocess upsets a n d  emergenc i es may occ ur  that req u i re immed i ate d i sposal  
o f  combust i b l e  vapors and gases to re l i eve i nternal pres sures . Some o f  these combus t i b l e  
materi a l s  may conta i n  compl ex orga n i c  compo unds , i ncl u d i n g  ca rc i nogen i c  substances , a nd 
fl a r i n g  from an  e l evated fl arestack ( a  conven t i ona l  refi nery and petrochemi ca l  i ndustry 
pract i ce )  may not adequate l y  dest roy these compounds . Separat ion o f  l i ght materi a l s  from 
heavy ones by cool i ng and condensat i o n ,  then fl a r i ng the ea s i l y combusti b l e  l i ght  vapors 
wh i l e  i nc i nera t i n g  t he heavy l i q u i ds may pro v i de comp l ete combust i on of a l l hydroca rbons . 
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A contro l l ed combustor sys tem coul d be used to i nc i nerate the heavy hydrocarbons . The 
des i gn of  t h i s  sys tem is under eval uat i on by DOE and the i ndustri a l  parti c i pant and  rep re 
sents one o f  the maj or env i ronmental  contro l  deci s i ons to be made duri ng the deta i l ed 
des i gn phase . 

• The  p roposed des i gn ca l l s  for predomi nant ly  wet evaporat i ve cool i ng for heat rej ect i on and  
for  the use  o f  dry aeri a l  and  i nd i rect coo l i ng fo r process uni ts conta i n i ng heavy
hydroca rbons compounds ( the compounds o f  pri nci pa l  concern from a hea l th standpo i nt ) . 
Such  systems wou l d v i rtu l l y  e l i m i nate potenti a l  coo l i ng system emi s s i ons  o f  s uch hydro
carbons to the atmos phere .  However , several  a l ternat i ve coo l i ng confi gurat i ons ex i st  for 
accomp l i sh i ng th i s  o bj ect i v e ,  w i th varyi ng amounts of water consumption  and vary i n g  
a tmosp heri c effects . Furthermore , t h e  c ho i ce o f  a coo l i ng system i s  l i nked to t h e  u s e  of  
a zero-was tewater d i scharge treatment sys tem that wou l d  req u i re some wet evaporati ve 
cool i ng as a means of water consump t i o n .  Consequent l y ,  a l ternati ves for both the cool i ng 
a nd  wastewa ter recycl e  systems are be i ng eval uated concurrent l y  because mo st  of the 
t reated effl uent w i l l  be used as ma keup water for evapora t i ve coo l i ng . 

• The p roposed SRC p roduct sol i d i f i ca t i on system u s i ng  i nd i rect coo l i ng i s  the envi ronmenta l l y 
p referabl e a l ternat i ve of the techn i ca l l y  p roven processes . A d i rect contact coo l i ng 
a l terna t i ve i s  current ly  bei ng i n vesti gated to dete rm i ne techn i cal  fea s i b i l i ty .  Shoul d 
th i s  a l ternati ve p rove to be techn i ca l l y  v i abl e ,  i t  wi l l  proba b ly  be the envi ronmenta l l y  
p refera b l e  a l ternat i ve . 

• The  p roposed des i gn for S02 control  from the co ke/ca l c i ne r  i s  a wet soda ash  scrubber that 
a ppears to be the preferred a l ternat i ve among the wet-s crubbi ng systems . Dry scrubb i ng 
w i th soda ash  and  cl oth f i l te rs is a l so be i ng con s i dered . Dry scrubb i ng co ul d p ro v i de a 
h i gher parti cul ate- removal  effi c i ency than wet scrubb i n g  at the potent i a l  expense of l ess  
certa i n ty in  the l evel  of S02 contro l  ach i eved s i nce dry scrubbi ng i s  not  cons i de red com
merc i a l l y  p roven technol ogy fo r the l ow feed concentrat ion  found i n  th i s  app l i cat ion . 
Send i ng the fl ue gas to the gas treatment system ( s u l fur  recovery )  wo u l d  not be a feas i bl e  
a l terna t i ve beca use the gas wou l d  be too vo l umi nous and the concentrat ion o f  S02 woul d be 
too d i l ute for effecti ve removal . 

• L a bo ratory tests on  gas i f ier  s l ag and flydust ( Ap pen d i x  P )  i n d i cate that these ma ter i al s 
a re nonhazardo us under RCRA c ri teri a .  Th i s  wo ul d s uggest that these so l i ds coul d be 
accepta b l y  stored i n  a " nonha zardous"  l andf i l l .  The Phase-Zero conceptual des i gn proposed 
stor i ng the wastes in a nonhazardo us l an df i l l  h av i ng  a 6 - i n . -t h i c k  cl ay l i n e r .  Duri ng 
p reparat i o n  o f  the D E I S ,  DOE/ I C RC eva l uated a l ternati ves to thi s l andfi l l  des i gn and  pro
posed construct i ng the f i rst s l ag l andfi l l  as  a h azardous waste d i s posa l  fac i l i ty hav i ng  
a 3 -ft-t h i ck cl ay l i ner  above a synthet ic  l i ner .  Currentl y ,  several  a l ternati ves are 
u nder con s i derat ion , and  E PA a nd KDNREP  a re provi d i ng g u i dance to DOE/ I C RC .  I n  any case , 
the  des i gn wi l l  i ncorporate compacted cl ay and  syntheti c  l i ners , l eachate detection  and 
remova l systems , and d i kes to p revent i n undat i on in the event o f  a 500-year  fl ood . The 
des i gn a l ternati ves be i ng eval uated re l ate to l i ner th i ckness , l i ner  permeab i l i ty ,  and 
the e l evat ion  o f  the l andfi l l  base rel at i ve to the gro undwater tabl e .  

6 . 4  ALTERNAT I V E  PLANT LAYOUTS 

The poss i b i l i ty of bu i l d i ng the faci l i t i e s  above the des i 9nated fl oodp l a i n  a reas has been 
stud i e d .  I f  t h e  ab i l i ty t o  expand t o  a commerc i a l  pl a nt ( 30 , 000 tpsd )  were not  an objecti ve , 
i t  wo ul d be pos s i bl e  to b u i l d  the demonstra t i on p l ant ( 6000 tpsd ) comp l ete ly  above the base 
fl oodpl a i n  w i th the except i on o f  the barge faci l i ty and the water i ntake/di scharge structure . 
Th i s  a ssumes that the est imated a reas for gas i f icat ion  ( for  wh i c h  deta i l ed i n formati on i s  not 
yet ava i l ab l e ) , coal storage ( 30-d i nventory and no prov i s ions  for b l end ing ) , and the s l ag/ash  
pond  wo u l d  not i ncrease in  s i z e .  P i p i ng runn i ng to  the storage areas woul d be l onger and cost  
mo re . Construct i o n  a reas wou l d be more confi ned and  wou l d p ro babl y  resu l t i n  h i g her  cos t .  
Such an approach woul d p rec l ude o r  seri o u s l y  constra i n  the poss i b i l i ty o f  expans i on to a com
merc i a l  p l ant  s i nce o n l y  l ow- l yi ng fl ood p rone a reas wi th i n fer ior  s ubso i l  cond i t i ons  wo ul d 
rema i n  ava i l a bl e .  Therefore , constructi on  o f  a l l fac i l i ti es above the base fl oodp l a i n  i s  
i mpract i ca l . 
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The fac i l i t i es p l an ( Ap pend i x  0 ,  F i g s .  0 . 1  through 0 . 3 )  cal l s  for grad i ng the s i te and l oc a t i ng 
a l l the  demonstra t i on p l ant proce s s i ng fac i l i t i es and hazardous waste l andfi l l s  above 500-yea r 
fl ood l evel  ( 1 1 8-m o r  388-ft e l evati on ) , l ocat i ng a l l  rema i n i n g fac i l i t i es above the l OO -yea r 
base fl ood l evel ( 1 1 7-m ,  or 385-ft e l eva t i on ) , and  bu i l d i ng f l oodproo f ,  i mperv i o us di kes a round 
l i q u i d storage and ash  ponds , w i th the top of  the d i ke above 500 -year fl ood l evel . 

U s i n g  on s i te soi l s  a s  the on l y  sou rce of fi l l  materi a l , these e l evat ions  wou l d o n l y  be pos s i b l e  
i f  the bottom o f  the s l ag ponds a nd t he l i q u i d  storage tank fa rm a re a l l owed to stay be l ow the 
l OO -year base fl ood l evel . The  s l ag l andfi l l  bottom e l eva t i on wo u l d be 1 1 4 m ( 37 3  ft ) ,  and  the 
base of  the l i q u i d  s torage di ke wou l d be at  1 1 5  m ( 377  ft ) ( Appen d i x  C ,  F i g .  C . 1 4 ) . No probl em 
i s  foreseen i n  con struct i ng h i g h  d i ke wal l s  to prevent fl ood i n undation of these storage areas . 
The ponds wo u l d be constructed to prov i de l ow permeab i l i ty con s i stent wi th RCRA standards . I n  
the event of  a l OO-yea r fl ood , the s l a g po nds wou l d  b e  we i ghted wi th t h e  addi t i o n  of  water to 
res i st the u p l i ft i ng force on the l i ner from the ri s i ng groundwater tabl e .  

I f  i t  were cons i dered essent i a l  to rai se the bottom o f  the storage tanks and the s l ag ponds to 
above the 1 1 7-m ( 38 5 -ft )  fl ood e l eva t i o n ,  i t  co u l d  be done by l oweri ng  the e l eva t i on of the 
nonproce s s i n g  fac i l i t i es ( a dm i n i stra t i on bu i l d i n g , coa l  storage p i l es ,  etc . )  to 1 1 7  m ( 383 ft ) .  
The process i ng fac i l i t i e s  coul d s t i l l  be ma i nta i ned above the 500-year fl ood l evel ( 1 1 8  m ,  or  
388 ft ) .  B ut  there i s  not enough so i l  ava i l a bl e ons i te to l evel the enti re s i te above the 
l OO-year fl ood e l eva t i o n .  

Al ternat i ves t o  the proposed l ayo ut a n d  grad i ng p l an ( F i g .  0 . 3 ) that were co n s i dered a re a s  
fol l ows : 

• S i te the demonstra t i o n  p l ant  on l y  on nonfl oodp l a i n  a rea s .  Th i s  a l tern a t i ve wou l d severe l y  
con stra i n  commerc i a l expan s i on o f  the demonstrat ion  p l ant .  Th i s l i mi ta t i on i s  ca used by 
the i n ferior  s ubso i l  cond i t i on s  of  the rema i n i ng l owl and  areas . 

• Ut i l i ze  an adjacent 90-acre tract of fl ood- free l and not cu rren t l y  wi th i n  the s i te bound
ar i e s .  Th i s  a l ternat i ve  may be feas i b l e  fo r the commerc i a l phase but not practi cabl e for 
the demonstrati on  phase because of  del ays ( up to 1 1  months ) wh i c h wou l d be necessary fo r 
add i t iona l  env i ro nmental  mon i tor i ng  and p l ot p l an rearrangements and woul d not mater i a l l y  
c hange t he fl oodp l a i n/wet l ands  i mpacts of  the propo sed act i o n . 

• Grade the p l ant s i te area to above the 500-year fl ood e l evat i on .  Al though  th i s  a l terna
t i ve i s  fea s i b l e ,  it  wo u l d st i l l res u l t i n  fl oodpl a i n  encroachment and wo u l d req u i re fi l l  
materi a l s to be brought i n  from off s i te at con s i derab l e added expen se ( approx imate l y  
$ 3 0  mi l l i on  i n  1 980 do l l a rs ) . 

• Al te r t he p roposed grad i n g p l an by ra i s i ng bases of the s l a g ponds and  l i q u i d  storage 
a reas  above the l OO-year fl ood e l evat i o n .  Th i s  wou l d req u i re that nonprocess  areas be 
l owered to 1 1 7  m ( 383 ft) . I f  offs i te fi l l  were u sed , howeve r ,  these e l eva t i ons  wo u l d 
not have to be l owered . The l i q u i d  storage area and the s l ag d i s posa l  area wi l l  be 
d i ked a bove the 500-year fl ood el evat i on to mi ti gate the fl ood danger . The threat of 
up l i ft i ng forces on the s l ag pond base from a h i g h  groundwater ta b l e  can be mi t i gated by 
we i g hti ng  t he to p s i de of the l i ner  w i t h  add i t i ona l  wa ter.  In  v i ew of these mi t i gat ion  
meas ures the cost  of  f i l l i n g these  areas i s  not  j us t i f i ed . 

7 .  NO ACT I O N  

7 . 1  NO  DOE ACT ION  - PROJECT TERM I NATED 

If the dec i s i on i s  made to choose the a l ternat i ve of term i nat i ng the contract to go forth wi th 
the demonstra t i on p roj ect , the SRC- I p rocess may not be demonstrated i n  the nea r future and 
the opportun i ty to obta i n  the i ntended en v i ro nmenta l , tec h n i ca l , and economi c data on the 
SRC - I  p rocess at nea r-commerc i a l sca l e  wo u l d be great ly  reduced . I f  the proposed SRC- I I  
demonstrat i on p l ant  project i s  carr i ed out ,  that p roject co u l d  p ro v i de i n formati on o f  a gener i c  
nature s i m i l a r to that wh i c h  wo ul d b e  obta i ned from SRC - I  s uch a s  hydrogen product i on v i a  
gas i fi ca t i o n ; a s h  a n d  s l ag d i s posa l ; pressure l etdown ; l a rge-s ca l e  oxygen product i on ;  wa ste
wate r treatment ; sol i d- l i q u i d  separa t i o n ; and  h i gh- tempe ra ture and - pres s ure hand l i ng of  
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hydroca rbon , hydrogen , and oxygen mi xtures . However,  the conceptual  des i gns  fo r each of the 
two SRC demonstrat ion  p l ants have u n i que  featu res such as so l i d- l i q u i d  separati on and wa ste
wa ter treatment . Demonstra t i n g  both techno l og i es wou l d p rovi de a va l uab l e d i vers i ty of 
i n formati on and operat i ng experi ence about a l ternat i ve des i gns . The Exxon Donor So l vent and 
H-Coa l p i l ot p l ants have been constructed and a re curren t l y  in the mechan i ca l  sha kedown and 
test i ng phase . These p l ants cou l d a l so contri bute gene r i c  i nformati on for advanc i ng  the 
SRC - I  technol ogy ( Sect . 1 ) .  

The  adverse i mpacts on  the phys i ca l  and  b i o l og i ca l  envi ronment and the soci oeconomi c condi ti ons 
i n  the reg i o n  wo u l d  not occur if the no act i on a l ternati ve is  chosen . 

Another a s pect of the no act ion  a l terna t i ve i s  that the pri vate sector may dec i de to com
me rc i a l i ze the SRC- I techno l ogy . I f  commerc i a l i za t i on ta kes p l ace w i t hout the benef i t  of a 
demonstra t i o n  p l ant , i t  i s  l i ke l y  that devel opment woul d p roceed i n  a l es s  contro l l ed manner , 
wi th l a rge-sca l e  techn i ca l  and envi ronmental  p robl ems sol ved duri ng the operat i o n  of the p l ant 
rather than duri ng the des i g n  and demonstrati on of the p l a n t .  

7 . 2  NO DOE ACT ION - PROJ ECT CONT I NUES  UNDER OTHE R  S PONSORSH I P  

I f  DOE w i thdraws from the project and i f  the proposed acti on cont i nues under other s ponsorsh i p 
at  the proposed s i te ,  the project cou l d ,  but wou l d not necessari l y ,  res u l t  i n  the same 
env i ronmental  i mpacts as the proposed acti on . The proj ect under other s ponsors h i p wo u l d be 
req u i red to comp ly  wi th a l l  a ppropri ate envi ronmental req u i rement s .  Before i ss uance of  
a ppropri ate permi ts , EPA and COE wou l d  perform necessary NEPA revi ews . 

The proposed act i on d i scussed i n  t h i s F E I S  i ncl udes certa i n  mon i tor i ng  and m i t i gat ion  mea s u res 
that exceed l ega l  req u i rements  and that  may not be unde rta ken if the proj ect proceeds under  
other  s ponsors h i p .  T hese  measures i nc l ude t he l ong-term envi ronmental a nd  heal t h  resea rch pl an 
out l i ned i n  Ap pend i x  Z . 2  and ecol og ica l , traffi c ,  and other soci oeconom i c  mon i to r i n g  and 
m i ti gat i on meas u res . 

The  maj or  i mpact associ ated wi th t h i s  no act ion  a l ternat i ve wou l d be the unacceptab l e soci a l  
i mpacts to l ocal  commu n i t i e s  i f  effecti ve t raffi c m i t i g a t i on mea sures are not undertaken . 
Other maj or  soc i a l  i mpacts  wou l d occur because  of cumu l ati ve effects w i t h  other p rojects i f  the 
con struction  schedu l e i s  del ayed by transfer of  s ponsors h i p from DOE to other parti es . A 
benefi t of the proj ect cont i n u i ng under other s ponsorsh i p wou l d  be i ncreased tax revenues . 

I f  I CRC cont i nues  w i th the p roject wi thout DOE i nvol vement , I CRC has  i nd i cated tha t ,  a l though 
it i s  not req u i red to do so , i t  c urrentl y i ntends to car� out the mon i tor i ng  and mi t i gat ion 
mea sures descri bed i n  Sects . 4 . 5  and 4 . 6 ,  wi th the except i on of the fol l owi ng : soci oeconomi c 
measures and the l ong-term envi ronmental  and  hea l th research pl an i n  Appendi x  Z .  I CRC has  
commi tted to deve l op a t raffi c mon i tor i ng  and m i t i gat ion  pl an , a l though not neces sari l y  the 
s pec i f i c  program i denti f i ed in Sect s .  4 . 5  and 4 . 6 .  The effecti venes s of th i s  yet-to-be-deve l o ped 
I CRC p l an cannot be e va l uated at th i s t i me .  

7 . 3  D ELAY T H E  ACT ION 

Another pos s i b l e  a l ternat i ve a va i l abl e to  DOE i s  del ay of the proj ect and the E IS  proces s  unt i l  
the des i gn for the pl ant  has  been f i na l i zed and unti l ongo i ng envi ronmental and  heal th s tud ies  
have  been compl ete d .  I t  has  been suggested that thi s course of  acti on wou l d g i ve DO E  a more 
comprehens i ve data base to assess  the l i ke l y  en v i ronmental  i mpacts of the p roj ect and to dec i de 
whether to proceed wi th i t . Th i s  a l ternat i ve m ight  a l so enabl e DOE to a s sess  more compl etely 
the adeq uacy of  the mi t i gat i on mea s u res that wi l l  be i mp l emented to amel i o rate the adverse 
i mpacts assoc i a ted wi th the project .  

On the  other  hand , i t  i s  est imated that  pl ant  des i gn wi l l  not  be  f i na l i zed unti l l ate 1 982 . 
Mo reover ,  some of the research neces sary to determi ne the ful l extent of the envi ronmental  
i mpacts of  the demonstration  p l ant  must awa i t  actual  construct i o n , operati on , and  mon i tori n g  
of  t h e  p l an t ;  other ongoi ng stud i e s  wi l l  requ i re a s ubstanti a l  amount of  t i me before defi n i t i ve 
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re su l ts can be reported and eVa l uated . I t  must be remembe red that one of the objecti ves o f  
th i s  proj ect i s  to obta i n  i n format i on rega rd i ng t h e  env i ronmenta l and  eco l o g i ca l  effects of  
a technol ogy that i s  unproven  and hereto fore untes ted at  th i s sca l e .  Th i s  i n formati on , a l ong 
wi th the e ffect i veness  o f  envi ronmenta l  co ntro l  systems , must necessar i l y  be devel oped i n  
stagE s .  The refore ,  e ven  i f  the E I S  were to be del ayed unt i l  fi na l  des i gn i s  comp l ete , many 
un knowns wo u l d r�ma i n  concern i ng actua l env i ronmental and  hea l th effects . 

Afte r ser ious l y  con s i der i ng t h i s  del ay a l ternat i ve ,  DOE has concl uded that i t  i s  not reasonab l e 
because i t  wo u l d mean that a maj or , i rrevers i bl e .  and  i rret ri evabl e commi tment to the project 
wou l d be made w i thout bene fi t of an E I S .  perhaps forec l o s i ng other opt i ons . By prepa r i n g  an 
E I S now ,  DOE  can ga i n  va l uab l e i n forma t i on that can be used  to determ i ne whether it  s hou l d 
proceed wi th act ions  l ea d i n g  to construct i on and opera t i on of the proposed p l ant . 

8 .  MON I TO R I NG 

Exten s i ve mon i tori ng  i s  p l anned on and  a round the pl ant s i te t hrougho ut the proj ect ( S ect . 4 . 5 ) . 
A s Ubstanti a l  port i o n  o f  the mon i tori ng program wi l l  be req u i red o f  th i s  p roj ect . as i t  
wou l d  b e  for a ny l a rge ene rgy fac i l i ty o f  emi s s i on source , to demons trate that the pl a nt i s  
be i ng cons tructed and  ope rated i n  comp l i ance wi th ex i s t i ng env i ronmental  q ua l i ty standards . 
A port i on o f  the mo n i to r i n g  program w i l l  focus on ear ly  detect i on of pol l utants or contami nants 
in amb i ent  and wo rk-p l ace env i ronments so that adve rse  effects can be avo i ded  or mi t i gate d .  
T h e  rema i nder o f  t h e  mon i tori ng p rog ram wi l l  b e  used  to acq u i re a n  understand i ng o f  env i ronmental  
and  hea l th effects caused by the presence or  rel ease  o f  chemi ca l  s ubstances from SRC technol ogy 
for wh i ch no l eg i s l ated standard ex i st s .  Obta i n i ng th i s  data i s  one of the fundamental  
purposes of  the S RC- I demonstrat ion  projec t .  

The obj ect i ve s of  the mo n i to r i n g  prog ram a re fo urfo l d  a n d  a re l a rge l y  i n terre l ated : 

1 .  to determi ne both acute and  chron i c  effects of  cons truct i on and operat i o n  on the b i os phe re , 
wi th parti cu l a r  empha s i s  on man and h i s  en v i ronment ; 

2 .  to i dent i fy and  understand t he causes o f  these  effects and  fi nd d i rect techno l o g i ca l  
e ffo rts t o  m i t i gate them ; 

3 .  to pro vi de a dequate process  i n format ion fo r control . opt i mi zat ion . and  eva l uat ion  of the 
treatment systems ; and  

4 .  t o  demo nstrate comp l i ance w i t h  env i ronmenta l  qua l i ty standa rds . 

The  mo n i to r i n g  prog ram has  been d i v i ded i nto fou r  segments : ( 1 )  e nv i ronmenta l .  ( 2 )  i n- p l ant . 
( 3 )  h ea l th effects . and  ( 4 )  soci oeconom i c .  Where appl i cab l e .  the mon i to r i n g  program segments 
a re be i ng de s i gned fo r eac h of t he c hronol og i ca l  pha ses o f  the proj ect ( i  .e  . •  precons truct i o n . 
cons truct i on .  s tart- u p .  and operat i on ) . The p recons truct ion  mon i tor i ng  program w i l l  be a co n
t i nuat ion  a nd  s uppl ementat i o n  o f  the basel i ne mon i to r i n g  that was conducted fo r preparat ion of  
the E I S .  I t  has  been de s i gned to  determ i n e  a stat i s t i ca l l y  s i g n i f icant  basel i ne for  chemi ca l . 
phys i ca l . b i o l og i ca l . and soci oeconom i c  characteri s t i c s . The precon struct i on mo n i to r i n g  
program w i l l  ena b l e  subt l e env i ronmenta l changes d u e  t o  construct i on a n d  operat ion  o f  the 
demonstra t i on fac i l i ty to be detected and stat i s ti ca l l y  s ubstant i ated . Data wi l l  be i n tegrated 
i n  an a ttempt to descri be bas i c  eco l o g i ca l  i nterrel at ionsh i ps .  Mon i to r i n g  programs for the 
cons truct i o n  and  operat iona l  phases are outl i ned ; howeve r .  many of  the program deta i l s wi l l  
depend on the resu l ts o f  the precons truct i o n  mon i tor i ng  prog ram and  the f i na l  des i g n .  

Co ns truct i o n  a n d  ope rat i o n  o f  the pl ant must comp l y  wi th a l a rge n umbe r of  envi ronmental and  
hea l t h -re l ated standa rds and reg u l at ion s .  These standa rds and  regu l at i ons  fo r co nstruction  
and  opera t i o n  i nc l ude cons i derati on o f  occupat iona l  safety and  heal th . a i r q ua l i ty .  wate r 
qua l i ty .  so l i d  wa ste d i sposa l . s p i l l  prevent ion  and  c l ea n up . no i se .  endangered s peci es . proper 
man agement of fl oodp l a i ns and wetl ands . and preservation  of  nat iona l  h i s to r i c  l a ndmarks . 
Append i x  W i dent i f i e s  a l l  o f  the permi ts req u i red  for construc t i on and opera t i on of the 
fac i l i ty .  
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One of the p urposes of the SRC- I demon strat ion prog ram i s  to i denti fy any ser ious  hea l th ri s k s  
assoc i ated w i th t he  demonstra t i on p l ant i tse l f and  a future commerc i a l SRC i ndus try and  to 
mi n i mi ze t hose  r i s k s  before the onset of adverse effects . 

To understand t hese  r i s k s , the proj ect s ponsors are deve l o p i ng a program to 

1 .  mon i tor ro uti n e ,  fug i t i ve ,  and  emergency emi s s i o ns from the p l ant to characte ri ze  the 
actual contam i nants l ea v i n g  t he p l ant ; 

2 .  mo n i tor the  amb i ent env i ronment to pred i ct i mpacts and the effect i venes s of mea sures to 
m i t i gate t hem , detect i mpacts that were not pred i cted , and  i n  general , i den t i fy how 
contam i nants a re transported through  the envi ronment  and where they appear of accumu l ate ; 

3 .  mon i tor occupat iona l  envi ronments to dete rmi ne worker expo s u re to ro ut i n e ,  to x i c ,  and 
b i o l og i ca l l y  act i ve c hemi cal compounds so that they may be contro l l ed to wi th i n  
e stabl i s hed l i m i t s ;  

4 .  conduct med i ca l  s urvei l l ance of  the wo rk fo rce to enab l e ear ly  detec t i o n  of  a ny s i gns 
o f  s tres s  or  adverse effects rel ated to occupati onal expo s u res ; and 

5 .  conduct research stud i es to devel op  a fundamental  understand i ng o f  how the p hys i ca l  
env i ro nment and  t h e  b i o l og i ca l  env i ro nment res pond to t h e  un i que  chem i ca l  contami nants 
that  a ppear  in  and  a round the p l ant  a s  a res u l t of the proj ect . 

The  emphas i s  of the mon i tori ng p rog ram i s  on prevent ion  o f  adve rse  i mpacts through  early 
detecti on and mi t igat ion . 

Mon i tori ng of p l ant emi s s i ons  and the ambi ent env i ronment , a l though rel ated to hea l th protec
t i on , a re d i scussed  i n  separate sect i ons  ( 4 . 5 . 3 and 4 . 5 . 2 ) of  the mon i tori ng program . The 
research p rog ram i s  outl i ned i n  mo re deta i l  in Appendi x Z .  Personnel  expos ure and  med i ca l  
mon i tori ng a re u n i q ue ly  part o f  t h e  p l ant operat ion phase hea l th effects mon i tor ing  a n d  wi l l  
be handl ed  by the  med i ca l  and i ndustr i a l  hyg i ene staff at the p l ant . Detai l ed personnel 
exposure and  medi cal  mon i tor i ng  p l ans  a re expected to be f i na l i zed  duri ng the detai l ed des i gn 
and  construction phase  of the demonstration  p roj ect .  The p l ans  wi l l  be based on the resul ts 
of the ongo i ng research  p rog ram ( Ap pend i x  Z ) , wh i ch i ncl udes tox i col og i ca l  tes t i ng . 
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1 .  PURPOSE , NEED , STATUS ,  AND PROGRAMMAT I C  OVERV I EW 

1 . 1  I NTRODUCTI ON 

The proposed act i on be i ng con s i dered by t h i s  F i na l  Envi ronmental Impact Statement ( F E I S ) i s  a 
cost-shared a g reement between the U . S .  Department of Energy and the I nternat i onal  Coal  Ref i n i ng 
Company ( I CRC ) , a partners h i p formed by A i r Products Coal Ref i nery ,  I n c . , and Wheel abrator 
Coal  Refi nery ,  I nc . , l ea d i n g  to the construct ion  of  a 6000 tons of  coa l  per stream day demon
strati on faci l i ty . The Commonweal th of Kentucky wi l l  contri bute funds so l e l y  for deve l o p i n g  
env i ronmental  contro l  technol ogy . Th i s fac i l i ty wi l l  have t h e  potent i a l  f o r  u l t imate upg rad i ng 
to a 30 , 000 tons of coal  per stream day commerci a l  fac i l i ty at  the proposed s i te .  

1 . 1 . 1 Descr i pt i o n  of  t h e  proposed act i on 

The proposed demonstra t i o n  faci l i ty at  fu l l  capac i ty w i l l  process 6000 tpsd of h i gh-su l fu r  coa l  
t o  produce a bout 20 , 000 bb l  ( o i l  equ i va l ent ) of l ow-su l fu r ,  l ow-ash fuel p e r  stream day . I n  the 
process , pu l veri zed coal i s  m i xed w i th a hydrocarbon sol vent produced dur i ng the process  and i s  
reacted w i th hydrogen a t  h i gh temperature and pressure . After separa t i on o f  gaseou s products 
and unreacted hyd rogen , the l i q u i d  products a re processed to separate the m i nera l  matter ( ash ) 
and unreacted coal from the p rimary and secondary p roducts and to recover the so l vent . The 
pri ma ry product , wh i ch i s  a l i q u i d  at  p rocess temperature , i s  a h i gh-heati ng-va l u e ,  l ow- s u l fu r ,  
l ow-ash fuel product that may b e  d i rect ly  subst i tuted fo r o i l or  coa l  i n  appl i cat i ons req u i ri ng 
reduced emi ss ions . Th ree p roducts w i l l  be produced i n  the p roposed demonstrat i on fac i l i ty :  
so l i d  SRC- I bo i l er fuel , a node grade coke , and  a hydrogenated l i q u i d  bo i l er  fuel . Each of the 
products w i l l  account for a pprox ima te l y  one-th i rd of the tota l . The anode co ke can be used 
in the a l umi n um i ndus try , and the l i qu i d  bo i l er  fuel may be further processed for transpo rtat i on 
fue l s  or  petrochemi cal  feedstock .  

I n  t he  SRC- I process , much  of  the  su l fur and part of  the  n i t rogen i n i t i a l l y  present i n  the  feed 
coal  react  wi th hydrogen to form hydrogen su l fi de and ammon i a  that mu st  be removed from the 
gaseous products . The hydrogen s u l f i de i s  proces sed to produce economi cal l y  v a l u a b l e  e l emental 
su l fu r ;  the ammon i a  i s  decomposed to n i trogen and water vapo r .  I n  a commerc i a l  fac i l i ty ,  
ammon i a  cou l d  be recovered a s  a by-product . The mi neral matter and unreacted coa l  a re proces sed 
i n  a gas i fi er to produce a synthes i s  gas , pr ima r i l y  carbon monoxide and hydro gen , wh i ch i s  
reacted w i th steam to produce the hydrogen requ i red by the proce s s .  The s l ag res i due rema i n i ng 
a fter gas i fi c a t i on i s  the pr i nc i pa l  so l i d  waste produced by the process . The s l ag may be 
sa l ab l e  as aggregate for concrete products or other uses  and w i l l  i n i t i a l l y  be stored ons i te i n  
a l i ned pond , pend i n g  compl ete characteri zati on . 

D u r i n g  the demonstra t i on phase , coa l w i l l  be purchased from e x i s t i n g  mi nes and de l i ve red to the 
p l ant  prima r i l y  by ra i l ,  a l though fac i l i t i e s  may be provi ded to rece i ve coa l by barge . At th i s  
t i me spec i f i c  mi nes h ave not been i dent i fi ed ;  howeve r ,  Ken tucky No . 9 coal has been des i gnated 
a s  the des i gn coa l . Products w i l l  be s h i pped by ra i l ,  truck ,  or  barge . 

1 . 1 . 2 Loca t i on of the proposed fac i l i ty 

The  proposed pl ant s i te i s  l ocated at R i ver  M i l e  1 9  of the Greer. R i ver i n  Dav i ess  County ,  
Kentucky ,  i n  the un i ncorporated commu n i ty o f  Newman , approxi ma te l y  1 2  m i l es west o f  the c i ty of 
Owensboro and 1 6  mi l es east o f  the c i ty of Henderson . The demonstra t i on p l ant  and s upport 
fac i l i t i e s  w i l l  occupy approx i mate l y  one-th i rd of  the 1 484-acre s i te .  I f  constructed , a com
me rc i a l  faci l i ty wou l d  requ i re approx imately three-quarters of  the s i te .  Based on the pre
l i mi nary s i te devel opment ,  i t  a ppears that the p roposed s i te can accommodate the pl anned ex
pans i o n ;  however ,  i f  the s l ag from the commerc i a l  fac i l i ty cannot be ut i l i zed as  concrete 
a ggregate or  other sa l a b l e  produc t ,  add i t i onal  offs i te area w i l l  be requ i red for d i sposa l . 
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1 . 1 . 3 Status o f  the proposed act i on 

On J u l y  1 0 ,  1 978 , a mu l t i phased contract for the SRC - I  demonstrat i on p l ant  was s i gned by the 
Sec retary of  Energy and representat i ves  of  Southern Compa n i es Serv i ces , I nc .  ( SCS ) . A j o i nt 
ventu re between Ai r Products Coal Refi nery , I nc . , and Whee l a brator Coal Refi nery , I nc . , was 
respon s i b l e  for the maj o r i ty of work under a subcontract to SCS . The contract provi ded for a l l  
phases o f  the demons trat i on proj ect :  conceptua l  des i gn , proces s  and deta i l ed des i g n , construc
t i on , and operat i on .  I n i t i a l l y ,  however , only the prov i s i ons  for conceptual des i gn were def i ned . 
The contract prov i ded for DOE fund i ng of the conceptual des i gn phase and a l l owed the opti on of  
cost-shared fund i ng o f  process and deta i l ed des i gn ,  construct ion , and operat i on .  O n  August  7 ,  
1 980 , a cost-shar i ng agreement was s i gned between DOE and I CRC , a partners h i p  of A i r  Products 
and C hemi ca l s ,  I nc . , and Whee l a brator-Frye , I n c .  T h i s agreement covers i n  phases  the deta i l ed 
des i gn ,  con s truct ion , and opera t i on o f  the pl ant  for an i n i t i a l demons trat i on per i od of two 
years . At the end of each  phase , the  government wi l l  dec i de whether or not to proceed .  The 
Commonwea l th of  Kentuc ky w i l l  contri bute funds s o l e ly  for deve l op i ng envi ronmental  control tech 
nol ogy . A t  t h e  concl u s i on of  t h i s demons tration  peri od , t h e  i ndustr i a l  part i c i pants w i l l  have 
the opt i on of  comp l et i n g  negoti at i ons for purchas i ng the fac i l i ty .  P r i or  to the tran sfer of 
the fac i l i ty by DOE to the i ndus tri a l  partne r ,  DOE wi l l  prepare the appropri ate NEPA documents . 
Shou l d the i ndustr i a l  part i c i pants decl i ne to purchase the pl ant , DOE may e l ect to con t i nue  
operati ons at  t he  demons trat i on sca l e ,  or s el l to another party for  pos s i bl e  commerc i a l i za t i on , 
or  to d i scont i nue operat ions  and mothbal l ,  decomm i s s i on ,  or d i sas sembl e the fac i l i ty .  

I n  support of  the S RC devel opment effort , two proces ses , SRC - I  ( c l ean so l i d  fuel ) and SRC- I I  
( c l ean l i q u i d  fuel ) a re be i ng  devel oped i n  two p i l ot pl ants : a 50-tons/d  p l ant a t  Fort Lewi s ,  
Wa s h i ngton , and a 6-tons/d pl ant  at  W i l sonv i l l e ,  Al abama . The SRC - I  p i l ot p l ant at  W i l sonvi l l e ,  
Al abama , i s  operated by Sou thern Compan ie s  Serv i ces , I nc . , to conti nue i mpro v i n g  operat i ons and 
y i e l d s tructure in the SRC- I process a s  wel l a s  to pro v i de demonstration  p l ant  s upport . The 
dual -capab i l i ty SRC - I  and S RC- I I  p i l ot pl ant at  Fort Lewi s ,  Was h i ngton , i s  operated by the 
P i ttsburg and Mi dway Company . 

Successful  combu s t i on tests of SRC- I ( 3000 ton s )  and SRC- I I  ( 4500 bbl ) have been conducted i n  
commerc i a l  u t i l i ty bo i l er s .  Add i t i onal combu s t i on tests of  SRC - I  and SRC- I I  are present ly  
under way at  the P i ttsburgh Energy Technol ogy Cente r .  An  ongo i n g  i nvest i ga t i on of  envi ronmenta l , 
heal t h ,  and  safety a spects of coal  l i quefact ion i s  under way at the Fort Lew i s  p i l ot pl ant .  
Operat i on of  the two SRC  p i l ot pl ants w i l l  be con t i nued to enhance research and  devel opment for 
techn i ca l  support to the SRC demonstration  projects . Envi ronmental and b i omed i c a l  programs w i l l  
be conti nued at  both p i l o t  p l ants . 

A process  devel opment u n i t i s  bei ng operated by the P i ttsburg and M i dway Coal M i n i n g  Company ( a  
Gu l f  O i l  Company subs i d i ary )  a t  Harmarv i l l e ,  Pennsyl van i a ,  to s tudy the effect o f  process 
var i abl e s  on pl ant  performance and to deve l op pl ant  component des i gn data . 

A l im i ted amount of s i te-spec i f i c  des i g n  wor k ,  c r i t i ca l  to the preparat i on of the F E I S  and to 
the appl i cat i ons fo� perm i ts requ i red for con s truction  was underta ken pr ior  to the forma l 
DOE/ I CRC agreement .  S i te-spec i fi c  env i ronmental  s tud i es necessary for preparati on of the FE IS  
a l so have been conduc ted . The  current s tatus of  the proposed act i on i s  tha t DOE  has proposed 
to resc i nd FY 1 981 fun d i n g  for the SRC- I proj ect and to term i nate i ts i n vo l vement i n  the project 
after prior year funds are exhau sted . The Congres s ,  however , deci ded not to resc i nd the FY 1 981 
fund i n g ;  $22 . 5  m i l l i on have been appropri ated for FY 1 981 , and $ 1 35 m i l l i on have been deferred 
to FY 1 982 . 

1 . 2 PURPOSE AND N EED FOR COAL L I QUEFACT I ON ACT I V IT I ES 

1 . 2 . 1  Nat i onal  po l i cy 

I n  1 979 , the  U n i ted States  consumed approximately 79  quads ( 1  q uad = 1 0 1 5  Btu ) ( i nc l ud i ng coal 
exports ) o f  energy . Al most  48% ( 37 . 9  q uad s )  of  the 1 979 energy demand was s uppl i ed by petro l eum,  
whereas natural  gas  supp l i ed about 25% ( 1 9 . 5  quads ) ,  coal supp l i ed 20% ( 1 5 . 4  quads ) ,  and nucl ea r  
a n d  hydroel ectr ic  power s uppl ied  about 6% ( 5 . 2  quads ) .  

Current domesti c o i l and  natural  gas  produc t i on i s  not capab l e  of  s uppl y i n g  the U . S .  demand for 
o i l , gas , and t he i r  products . In 1 970 i mported o i l  suppl i ed 1 2% of the U . S .  o i l demand , and 
i mported gas s uppl i ed 4% of  the U . S .  g a s  demand . By 1 979 , these percentages had i ncreased to 
42% and 6% , res pect i ve l y ,  g enerat ing  the u rgent req u i rement for the rapid  i mpl ementat i on of mea
s ures to reduce forei gn o i l  dependence . 
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Among the e st i mated recoverab l e  domest i c fo s s i l  fuel  resources , coal , unconvent iona l  gas , o i l  
s ha l e ,  and petro l eum from en hanced recovery method s account for 90-95% of the recoverab l e re
sou rce base , of wh i ch 6 5-85% of the recovera b l e  base i s  coa l . The annua l  rate and tota l amoun t 
of recovery for each of these resources i s  determi ned by economi c s , the s uccessfu l  i mp l emen ta
t i on of new techno l og i e s , and  t he s o l u t i on of env i ronmental  and soci oeconom i c  prob l ems . Th i s  
resou rce base , w i th s uccessfu l research and devel opment o f  re l evant technol og i es ,  does prov i d e  
t h e  poten t i a l  t o  reduce rel i ance o n  fore i gn o i l .  

The  Apri l 1 977  s u bm i s s i on to Congress of  the Nat iona l  Energy P l an ( N E P )  and accompanyi ng  l eg i s l a 
t i ve proposa l s was des i gned to produce a coherent energy po l i cy for the Un i ted States . The 
l eg i s l at i ve proposa l s  of the Nati onal  Energy Pl an l ed to fi ve acts , passed by Congress  in 1 97 8 ,  
a n d  known co l l ect i ve ly  a s  t he Nat iona l  Energy Act . T h e  fi ve acts were the Nat iona l  Energy 
Con servat i on Pol i cy Ac t ,  the Powerpl ant and I ndustr i a l  Fue l  Use  Act , t he Pub l i c  Ut i l i ti es 
Regu l atory Pol i c i e s  Act , the Natural  Gas  Po l i cy Ac t ,  and the Energy Tax Act . 

The  Nati onal  Energy Con servat i on Pol i cy Act pro v i des  fo r seve ra l  con servati on and sol ar  energy 
prog rams that offer a var i ety of l oan s  and g rants  des i gned to ma ke bu i l d i ng s  more energy ef
fi c i en t .  The Powerp l ant  and I ndu stri a l  Fuel Use Act pro h i b i ts the use of  o i l and natural gas i n  
new e l ectri c ut i l i ty generat i on fac i l i t i e s  and new i ndustri a l  bo i l ers . Th i s  Ac t requ i res  
ex i st i n g  fac i l i t i e s  to  u s e  coa l  a nd  coa l -o i l mi xtures , i t  l i m i ts t he  u se  by  these fac i l i t i es of  
natu ra l  gas  to  1 974 - 1 976 proport i on s , i t  pro h i b i ts these fac i l i ti e s  from swi tch i ng from o i l  to 
gas , and i t  req u i res  that these fac i l i ti e s  cease u s i ng natural  gas  by 1 99 0 .  

T h e  Pub l i c  Ut i l i ty Regu l ato ry Pol i c i e s  Act of 1 978 prov i des f o r  e l even vo l untary standarus fo r 
rate des i gn ,  a s  wel l a s  other u t i l i ty pract i ces , that a re to be con s i dered by State regul atory 
a uthori t i es and nonregu l ated ut i l i ti e s .  The Natura l  Gas Po l i cy Act of  1 978 sets maxi mum pri ces 
for var ious  categori e s  of  n atural  gas . The Act p rov i des for the deregu l a t i on of certa i n  types 
of  gas , a l though pr i ce contro l s  on deregu l ated gas  may be re i mposed by Cong ress ,  or  by the 
Pre s i den t ,  for one 1 8-mon th per i od .  The  Energy Tax Act of  1 978  provi des for tax cred i t s  for 
i n s u l a t i on and con serva t i on meas u res , and for res i dent i a l  i nsta l l at i on of w i nd or so l ar equ i pmen t .  

T h e  NEP- I I ,  s u bmi tted t o  Congress  i n  May 1 97 9 ,  f u rther defi ned energy pol i cy by empha s i z i ng the 
devel opment of o i l s ubst i tute s .  On J u l y  1 8 ,  1 979 , the Import Reduct i on P rogram was announced , 
conta i n i n g  add i t i ona l  l eg i s l at i ve proposa l s .  The  Energy Secur i ty Act , passed i n  June  1 980 , 
c reated a Syn thet i c  Fue l s  Corpora t i on ( SFC ) and a So l ar Energy and Energy Con servat i on Ban k .  
T h e  S FC , wi th the poten t i a l  for $88 b i l l i on i n  resou rces was estab l i shed to s t i mu l ate the 
product ion  of  2 mi l l i o n  barre l s per day of synthet i c  fue l s by 1 99 2 .  The Bank was a uthori zed $3 
b i l l ion  i n  order to pro v i de Federa l s ubs i d i es for res i dent i a l  and commerc i a l  i nvestments i n  
energy conservat i on and renewabl e energy resources . The Energy Secu r i ty Act al so provi ded for a 
b i omas s  f i n an c i a l  a s s i stance program , a uthori zed at  $ 1 . 45 b i l l i o n  over two years , des i gned to 
encourage the deve l opment of b i omas s  energy , i ncl u d i n g  a l cohol fuel from c rops , wood , and 
agr i c u l tural  and  mun i c i pa l  wastes . The  Act req u i red the Pres i dent to i mmed i ate l y  beg i n  ta k i ng 
act ion  to have the St rateg i c  Petro l eum Reserve f i l l ed at an a verage f i l l  rate of 1 00 , 000 barrel s 
per day for t he f i sca l  year 1 98 1 , and  for every f i sc a l  year thereafte r .  Fu rthermore , beg i nn i ng 
October 1 ,  1 980 , wi th some except i on s ,  o i l  from Naval  Petro l eum Reserve may not be u sed for a ny 
pu rpose other than fi l l i ng the Stateg i c  Petrol eum Re serve . F i na l l y ,  the Act prov i ded s tatu tory 
su pport for gas  and e l ectri c ut i l i ty i nvestments  i n  con servat ion . 

Under amendments  to t he Defense P roduct ion Act pas sed i n  1 980 , DO E was empowered to s hare the 
r i s k  of  synthet i c  fuel project devel opment w i t h  the pr i vate sector through cost-shar i ng a gree
ments , l oan gua rantee s ,  p r i ce guarantees , purchase a g reements  to produce synfue l s and other 
mechan i sms . These same powers  a re extended to the Synthet i c  Fue l s Corporat i o n .  A l l Federa l 
s u pport for the S RC- I  p roject has  been prov i ded by DOE ( and prev i ou s l y ,  ERDA) Fos s i l  Energy 
Prog ram . As part o f  the Adm i n i strat i on ' s  restructur i ng of Federa l demon strat i on respon s i b i l i t i es , 
i t  has  been proposed that DOE  wou l d  end i ts program of maj or  fos s i l  energy technol ogy demonstra 
t ion  and foc us  so l e l y  on  s upport i ng l ong-range h i gh-r i s k  research a n d  devel opment .  Th i s  
proposa l  by the Adm i n i s trat i on ,  howeve r ,  wou l d not p rec l ude the i ndustr i a l  partners from 
( 1 ) purs u i ng the demonstrat ion  and commerc i a l i zat i on of foss i l  energy technol og i e s  w i t h  p ri vate 
sector fund i n g  or  ( 2 )  a ppl y i n g  for f i nanc ia l  a s s i stance from the Syn thet i c  Fuel s Corporat i on .  

1 . 2 . 2  Need for add i t i ona l  domest i c  ene rgy resources 

The U n i ted States is at  a p i votal po i n t  i n  i ts energy and econom i c  devel opment . I n  the past , 
economic  growth has been fuel ed by abundant supp l i e s  of i nexpen s i ve ,  read i l y  ava i l ab l e domest i c  
a n d  fore i gn fo s s i l energy . T h e  U n i ted States cu rrent ly  competes i n  a n  i nternat i onal  marketp l ace 
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to purchase the supp l i e s  of o i l  a nd gas  on wh i c h  the domest ic  economy has  become dependent .  I n  
the past ,  econom ic  p l anners cou l d  a s s ume a n  u n i nterrupted supp ly  o f  energy from a vari ety o f  
sources . Now , the Un i ted States must search for new supp l i e s  of energy needed fo r econom i c  
expan s i on .  T h e  h i gh cost and  uncerta i n  ava i l ab i l i ty of energy have become major  obstac l es to 
the cont i n ued growth of the U . S .  economy . 

I n  formu l ati ng  i ts programs for meeti ng the nat ion ' s  b road-based energy goal s ,  DOE mu st cons i der  
a w ide range of  program opt ion s . A l though  i t  i s  des i rab l e to  deve l op t he  broadest pos s i b l e  
range o f  techno l o g i es , the ava i l ab l e economi c and personnel resources a re l i mi ted , and  each 
technol ogy must be eval uated on the bas i s  of i ts potent i a l  for energy producti on or  reduct ion  i n  
con sumpt i on , the current status of  the techno l o gy ,  the resources requ i red for further deve l op
men t ,  and the economi c and envi ronmental  ri s k s  associ ated wi th commerc i a l  app l i cation . 

1 . 2 . 3  Ene rgy options  

The program options  ava i l ab l e  to  DOE  a re d i scussed br ief ly  i n  the  fol l owi ng secti ons . 

1 . 2 . 3 . 1 Contri but i on of nonfoss i l  energy sources 

Conservat i o n* 

I ncreased energy con servati on cou l d  be undertaken i n  every energy consumi ng sector e i ther by 
more eff i c i ent use  of e x i s t i n g  techno l og i e s  or by techno l og ica l  i mprovements . Often t i mes  i t  
i s  found that there a re i nsti tut iona l  i mped i ments that must b e  overcome i n  order to u s e  exi st i ng 
techno l o g i e s . Al though some need u ndoubtedl y exi sts for deve l o pment and i mp l ementati on of 
process  changes that wou l d  conserve energy , the general req u i rement i s  not for new technol ogy 
but for app l i cat i on of practi ces and pri nc i p l es that are a l ready wel l - k nown . For a rea l gross 
nati onal  product growth rate of 3 . 1 % ,  Tab l e  1 . 1 s hows the pos s i bl e energy sav i ngs  in 1 990 com
pared wi th actual  consumpt i on i n  1 978 a nd a proj ection "bus i ness  as usua l " practi ces . 

Table 1 . 1 .  U .S.  energy consumption (quads) 

Resident ial/ 
I nd ustrial T ransportat ion Total com mercial  

Consumption,  1 978 28 30 21 78 
N o-change path , 1 990 43 47 24 1 1 4 
Possible, 1 990 30 38 1 8  86 

Savings,  % 30 20 25 25 

Source: U .S .  Department of E nergy ,  "Pol icy, P rog ramm i n g ,  and F isca l G u idance. 
FY 1 982- 1 986," J a n .  30, 1 980. 

1 .  Res i denti a l  and  comme rc i a l  sectors . The maj or consumpt ions  of energy i n  the res i den
t i a l  and commerc i a l sectors occurs  in  space heati ng , space cool i ng and water heati n g .  The 
fol l ow i ng  a re measures  that cou l d  be app l i ed to conserve energy : 

• Improved des i gn and constructi on of both res i dent i a l  and commerc i a l bu i l d i ngs . For exampl e ,  
the use  o f  more energy e ff i c i ent shapes , doub l e gl a z i n g  and heat refl ective  g l a s s , pre
scri bed heating  and cool i n g  of  occup i ed areas and speci a l i zed a reas  rather than enti re 
b u i l d i ngs . 

• H i gher eff i c i ency furnaces , i ncl udi ng improved des i gn of heat transfer s u rfaces and better 
mai ntenance and adj u stment of  burners . 

* 
Mate r i a l  for t h i s  section  taken from ref .  1 .  
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• Improve the eff i c i ency of a i r  cond i t i on i ng un i ts .  

• Repl ace e l ectr i ca l  res i stance hea t i n g  for res i dent i a l  and commerc i a l  s pace hea t i n g  w i t h  an 
e l ectri cal  heat pump . 

• Improve the effi c i ency of hot water systems through  better i ns u l a t i on of heater she l l s  and 
hot water tran sport i ng p i pes , recovery of heat from hot water after use , and preheat i ng 
feedwater for hot water tanks  by ut i l i z i ng by-product wa ste heat from other app l i ances . 

• L i g h t i n g  l evel s i n  office  bu i l d i ng s  m i g h t  be reduced i n  cases where no danger ex i s ts to 
eyes i ght  or worker performance . Rep l ace i ncandescent l amps wi th fl uorescent l amps .  

2 .  I ndustri a l  Sector .  A conserva t i on study by the Office of Emergency Prepa redness (OEP ) 2  
reported that , w i th t he exception  o f  the pr imary meta l s  g rou p ,  a l l the energy- i ntensi ve i ndus
t r i es cou l d  cut  energy demand by 1 0  to  1 5% ( and p roba b l y  more ) over a period  of t i me by acce l er
ated ret i rement  of o l d equi pment ,  opt ima l  energy proces s des i g n , and upgraded and i ncreased 
adj ustment and mai ntenance o f  exi s t i n g  equ i pmen t .  Maj or conserva t i on opportu n i t i es i nc l ude 
mod i fy i ng  equ i pment to i mprove effi c i ency ;  adj u s t i n g  combust i on contro l s and cl ean i ng hea t 
exchange s u rfaces i n  furnaces ; and u t i l i z i ng wa ste heat . Examp l es are : 

• The  effect i veness o f  i ndustr i a l  fuel  ut i l i za t i o n  cou l d  a l so be i mproved through the appl i 
c a t i on of f l u i d i zed-bed process i ng to cement k i l ns and s i m i l ar apparatus .  E s t i mates 
i nd i cate that recent advances i n  f l u i d i zed-bed equ i pment des i gn may i ncrea se the heat 
t rasfer  effi c i ency from present l eve l s to about 50% . 

• Another devi ce that offers the prospect of reduced fuel demand i s  the heat p i pe .  T h i s  
dev i ce wou l d  a l l ow rap i d  a n d  h i g h l y  contro l l ab l e  heat transfer  over d i stances wi th mi n i ma l  
drop  i n  temperature .  Heat  p i pes can be  u sed a s  heat sources for  vacuum furnaces , and 
i nd i cat i ons  are favorab l e for the i r  app l i ca t i o n  to g l as s  furnaces . They can a l so be u sed 
to extract heat from s tack gases , thus recove r i n g  heat that wou l d  otherw i se be wasted . 

• Comb i ned e l ectr ic/steam genera t i on reduces ene rgy consump t i on s i nce the e l ectr i c i ty gen
e rated in  comb i ned sys tems can d i s p l ace e l ectri c i ty that wou l d  otherw i se be generated 
i neff i c i ent l y .  

• More effi c i ent management of  systems and improved eff i c i ency o f  i ndust r i a l  p rocesses ( e . g . , 
petro l eum refi n i ng ,  chem ica l  p rocess i n g ,  and metal manufacturi n g )  can p roduce substant i a l  
e nergy sa v i ngs . 

• Improved wa ste heat management . 

• Use  of secondary materi a l s  rather than v i rg i n  materi a l s offers a l a rge potent i a l  for 
energy conserva t i on . 

3 .  Tran sporta t i on Sector .  Energy demand i n  th i s  sector cou l d  be reduced by s h i f t i ng to 
more energy effi c i ent t ransporta t i on modes ;  i nc reas i ng l oad factors ; and  i mpro v i n g  the eff i 
c i ency of the d i fferent tran sport modes . Of these measures , on l y  the l atter wou l d  requ i re 
add i t i ona l  research and deve l opment ( e . g . , to determ i ne  i mprovements or a l ternat i ves to the 
i n ternal  combust i on eng i ne ) . Some poten t i a l  energy sav i ng a l terna ti ves a re :  

• I n crea sed gaso l i ne m i l eage for a utomob i l e s  wou l d  poten t i a l ly  have s i gn i f i cant  conservation  
i mpacts s i nce pr i vate automob i l e  fuel  consumpt ion  accounted for  53%  of a l l  the energy 
cons umed i n  the  t ransporta t i on sector and 28% of the tota l U . S .  petro l eum cons umpt ion  i n  
1 97 7 . 3  

• A s h i ft from energy i n ten s i ve p r i vate automo b i l es to mas s  trans i t  wou l d  reduce energy 
consumpt i on .  Pub l i c  t rans i t  i s  two to four  t i mes  more energy effi c i ent  than the pr i vate 
automo b i l e . Mos t  ga i n s  wou l d  have to be rea l i zed from exi s t i ng ma ss  tran s i t  sys tems s i nce 
new systems requ i re very l ong  l ead t ime for p l an n i n g  and con struct i on .  I nc reased car 
poo l i n g  wou l d  a l so i nc rease  con serva t i on . Staggeri ng of work hours cou l d  reduce congest ion  
and thereby reduce fue l  con s umpt ion . 

• S h i ft l ong-hau l fre i ght  traff i c  from truck to ra i l .  

• Energy use  for a i r  travel can be reduced e i ther by s h i ft i ng to a l terna t i ve modes or  by 
i mpro v i ng the opera t i ng effi c i enc i es . 
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Conservat i on i s  a n  i mmedi ate and cost-effect i ve means  to deal  wi th the energy probl em .  However , 
i t  a l one cannot pro v i de a l ong-term so l u t i on to the country ' s  energy needs and associ ated 
dependence on fore i gn resou rces . 

Sol ar* 

Sol ar  and other renewab l e en ergy re sou rces offer the nation  some of i ts best opportu n i t i e s  to 
become se l f-suff i c i ent i n  energy over the l ong-term . These technol og i e s  are a l ready p l ay i n g  a 
sma l l but s i g n i f i cant rol e .  

As o i l  pr i ces conti nue to r i se and conventi onal  energy resources face constra i nts , so l a r  energy 
use  can be expected to conti n ue to i ncrease . 

Several so l ar  energy conve r s i on sys tems are c urrent ly  the subject of resea rch programs desi gned 
to determi ne thei r potent i a l  energy contri bution  and to accel erate thei r u l t i mate ut i l i zat i on . 
These systems fal l i nto the categor i es : 

1 .  Sol ar heati ng and cool i ng systems . I n  typ i ca l  heati ng and cool i ng systems , so l a r 
en ergy , i nc i dent on a col l ector s u rface , i s  converted to therma l energy i n  a work i ng fl u i d  
common l y  wa ter o r  a i r .  T h i s wor k i ng f l u i d  then del i vers the heat energy to the con d i t i oned 
bu i l d i ng s pace , to therma l en ergy storage equ i pment , to heat-operated refri gerati on equi pment , 
or to equ i pmen t to heat water for use  i n  the bu i l d i ng .  

The techn i c a l  fea s i b i l i t i es of so l ar s pace hea t i n g  and hot water heat i ng  have been adequate l y  
demon strated . S o l a r  cool i ng devi ces of several types are i n  the advanced devel opment or demon
strat i on stage . No techno l og i ca l  brea kthroughs  are requ i red to con struct and operate systems 
of these types .  

2 .  Sol ar  therma l convers i on systems . Sol ar  therma l convers i on ( STC )  systems col l ect so l a r  
rad i at ion and convert i t  t o  thermal energy for u s e  a s  the heat i nput t o  sys tems for generati ng  
e l ectr i c  power . T he  techno l og i e s  req u i red for STC  systems i nc l ude ( a )  t he  col l ector systems , 
( b )  a system for tran sferring  t he co l l ected energy to a work i n g  f l u i d  or to a storage system , 
and ( c )  a sys tem for convert i n g  heat to e l ectri cal  energy , probab ly  u s i ng turb ine-generator 
components of a convent iona l  e l ectr i c  power p l ant . 

Most proposed so l ar therma l -convers i on p l ants  wou l d  not be stand-a l one systems but wou l d  pro v i de 
s upp l emental  powe r .  Except for devel opment of storage systems there appears to be no fundamental  
l i mi tat i ons  wh i c h  restr i ct the deve l opment of STC technol ogy . 

3 .  Proces s  heat sys tems . Proces s  heat systems are s i m i l ar to STC systems except that the 
thermal energy i s  u sed to supp l y the process heat req u i red for i ndustr i a l  and other app l i cat ions  
ra ther than  generate e l ectr i c i ty .  

Process heat systems are o f  three types : l ow-tempera ture systems wh i c h  cou l d  be u sed for fog 
d i s posa l , me l t i ng of snow or i c e ,  evapora t i on and d i sti l l at i on of wate r ,  food proces s i ng ,  etc . ; 
med i um-tempera ture systems wh i c h  cou l d  be used for general i ndustri a l  p rocesses  requ i r i ng heat 
or steam ; and h i gh-temperature systems wh i c h  cou l d  be used for spec i a l  i ndustri a l  heat processes . 

These sys tems a ppea r techn i ca l l y  feas i bl e  and , a s  the pr i ce of foss i l  fue l s r i ses , show promi se 
of  bei ng more and more econom i ca l l y  compet i t i ve for a n umber of types of app l i ca t i on s  ( e . g . , 
i ndu stri a l  proce s ses , agr i cu l tural proces ses , aquacu l ture , sa l i n e  water d i st i l l a t i on , etc . ) .  
The  ma i n  drawbacks of  process heat systems are the exten s i ve use  of l and that wou l d  be requ i red 
by the so l ar  energy col l ectors , the ma i n tenance of evacuated components and mov i ng pa rts of the 
co l l ectors that may be necessary for h i gh-temperature a pp l i cat i on s , the need for l arge therma l 
storage capab i l i t i es for many app l i cat i on s ,  and the re l a t i ve i n fl exi b i l i ty of these systems , i n  
a l l app l i cat i on s ,  compa red to fos s i l -fuel  process  heat systems . 

4 .  Photovo l ta i c  convers i on systems . Photovo l ta i c  convers i on systems use  semi -conductor 
dev i ces  to convert s u n l i ght d i rectl y i nto d i rect cu rren t el ectri c i ty or  fuel gas  at  eff i c i en c i e s  
rang i ng from 5 t o  20% .  E ff i c i ency depends on the mater i a l s emp l oyed and the des i gn o f  the so l a r 
ce l l s  and a rrays . 

* 
Mater i a l  for th i s secti on ta ken from ref . 1 .  
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So l ar cel l s  wh i ch convert s un l i ght d i rect ly  to e l ectri c i ty have been w i de l y  u sed i n  the past fo r 
p hoto -e l ectr i c  ce l l s  and other dev i ces . I n  recent years they have found appl i cat ions  a s  pr imary 
sources of power for a number of types of spacecraft . Photovo l ta i c  systems appear we l l  adapted 
for use i n  produc i n g  not on l y  e l ectri c i ty ,  but a l so hydrogen , wh i c h  can be u sed e i ther as a fuel  
gas  or  a s  an energy storage med i um .  

F o r  s pace app l i cat ion , t h e  ma i n  objecti ves have been to deve l op  h i g h l y  eff i c i ent and rel i ab l e ,  
l ong- l i fe ,  l i g ht-we i ght  a rrays of sol ar  cel l s ,  w i th cost be i n g  a secondary con s i derat i on . I n  
terrestr i a l  app l i cat i on s ,  on the other hand , t he  ma i n  obj ect i ves wou l d  be to  deve l op h i g h l y  
effi c i ent and rel i a b l e ,  l ong- l i fe ,  l ow-cost arrays of sol ar  cel l s ,  w i t h  wei ght be i ng a secondary 
con s i derat i on .  

P r i nc i pa l  drawbac ks  o f  p hotovol ta i c  systems a re the exten s i ve l and a reas  req u i red by thei r sol a r  
energy col l ectors and the l ow p l ant factors for the col l ectors , that i s ,  on l y  about 2 5% , even i n  
reg i ons  of  h i gh i nsol at i on ,  s uch  a s  the southwestern parts o f  the U . S .  A l so sol a r  ce l l s  a re 
s t i l l  rel at i vel y expens i ve and l ow i n  eff i c i ency . 

B i omass  

" B i oma ss  fuel s i n c l ude wood and wood res i dues , a gr i cu l tural materi a l s  and  refus e ,  various  h i gh
energy-y i e l d c rops , and mun i c i pa l  refuse . " 4 Genera l l y ,  these are l ow-den s i ty and  l ow-heat ing
va l ue mater i a l s h av i ng moderate to  h i gh mo i sture content . Techn i ques a re under deve l opment to 
u se  b i oma s s  a s  feedstoc k for gas  and l i q u i d  synthet i c  fue l s ( s i mi l ar to those deri ved from coal ) 
to produce a l cohol  and to pyro lyze  or  burn for heat recovery . P roduct i on of a l cohol and d i rect 
combust i on of  wood a re the near-term uses  of b i omas s  for energy . 

A l cohol . Both ethanol and methanol can be produced from b i oma s s .  Ethanol i s  p roduced from the 
ca rbohydrates in b i omas s .  Corn , cornsta l k s ,  other vegeta t i on-deri ved materi a l s ,  and mun i c i pa l  
refuse c a n  be  fermented to y i el d  ethano l . P resent p l ans a r e  t o  b l end thi s w i th gasol i n e ,  but 
u se of  ethanol fuel a l one a l so  has  been p roposed . Methanol can be produced by convert i ng the 
o rga n i c  con tent of b i omass  to synthes i s  gas and cata l yt ica l l y  convert i n g  that to a l cohol . 
Methanol a l so can be b l ended w i th gasol i ne ,  but at concentra t i on s  a bove a few percent i t  tends 
to chem i ca l l y  attack var i ous  components of storage tanks , pumps , and fuel systems . It  i s  
expected to have s i gn i f i cant app l i ca t i on i n  stat i onary equi pmen t s uch a s  turbi nes . 4 , 5 

Wood . Cu rrent l y  a bout 2% o f  U . S .  energy comes from wood . T he major  users of wood fuel a re the 
ferest i ndustr i es . Wood use  i s  i nc rea s i n g ;  however , constra i nts i ncl ude v ar i ab i l i ty ,  trans
porta t i on and ava i l ab i l i ty ,  and the h i g h  cap i ta l  cost of wood-fi red systems . Wood conta i ns 
s i §n i f i cant l y  l es s  s u l fur and n i trogen than most fos s i l  fuel s but part icu l ates l oad i ngs may be 
h i gh . 4 Its  heat i ng va l ue i s  approxi matel y  ha l f  that of coal . 

Hydroel ectr i c  

Devel opmen t of  hydroel ectri c  generati ng capac i ty i s  l i mi ted t o  spec i f i c  geogra p h i c  areas , and , 
to a l arge extent , most o f  the favorab l e s i tes of adequate s i ze have a l ready been deve l oped . I n  
v i ew of  t h e  g row i ng pub l i c  oppos i t i on t o  the commi tment of  add i t i onal  l and resources for hydro
e l ectric  devel opment ,  the potent ia l  for s i gn i f i cant i ncreases  i s  not certa i n .  Hydropower i s  
a l ready the most fu l l y devel oped renewabl e energy resource . Approx i mately 3 quads per year are 
now produced at  pr imar i l y  l arge-sca l e ,  h i gh-head fac i l i t i es . The Domes t i c  Pol i cy Rev i ew ( DP R )  
i n  1 979 p rOj ected that an i ncrease of  0 . 5  t o  1 quad of  h i gh-head ( mostly l a rge-sca l e )  p roduct i on 
i s  pos s i bl e .  Wh i l e  sma l l hydro p rojects produce a negl i g i b l e  amount of power at the present 
t i me , the DPR s et a target of  0 . 8  quads by the year 2000 from predomi nantl y l ow-head fac i l i t i es . 
Stud i es underway s i nce the DPR s uggest that these e st imates cou l d be 1 0w . 6 

Env i ronmental i s sues a s s oc i a ted w i t h  hydroel ectri c power genera t i on i nc l ude the l os s  of habi tats 
upstream and down stream ; the preven t i on of  upstream spawn i n g  by several ma i n  spec i es , such  as 
s a l mon ; and the s upersatura t i on of  n i trogen in  the water at h i gh dams and s p i l l ways . Land 
d rowned a s  a resul t of  dam construc t i on can resu l t in  severe soc i oeconom i c  i mpacts s uch a s  l os s  
o f  pr ime agr i cu l tura l l ands , forests a n d  m i neral resources , a n d  t h e  d i sp l acement of res i dent 
popul a t i ons . 
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Nuc 1 ear* 

Deve l opment of nuc l ea r  power represents a s i gn i fi cant poten t i a l  for add i t i onal  energy . The 
future growth of  nucl ear power is dependent upon overcom i ng f i nanc i a l . env i ronmenta l . and 
soc i a l  i ss ues wh i ch i t  now faces . 

The sa l i ent  feature o f  nucl ear energy forecasts  has  been the i r  systema t i c  decl i n e .  Al though the 
excesses of the past ( forecasts of  u p  to 1 000 GWe of i nsta l l ed nucl ear capac i ty by the year 
2000) a re now w i de ly  recogn i zed . there has been a conti nued eros ion  of even recent forecasts 
that had been con s i dered conservati ve . For examp l e .  the 1 977  Energy Informa t i on Adm i n i stra t i on 
( E IA)  Annua l  Report pred i c ted that from 200 to 275  GWe of nucl ear capac i ty wou l d be on l i ne i n  
the Un i ted States by 1 995 . By contra s t .  the 1 979  E I A  Annua l  Report p l aced the est ima te a t  
1 43 GWe . S i nce 1 97 5 .  the number of new p l ants ordered has  been exceeded by cance1 1 at i ons . s  

Each of  the var i ous s ta ge of  nucl ear energy product i on i s  a source of potenti a l  envi ronmental 
concern . These s tages i nc l ude : m i n i n g .  mi l l i ng .  u ran i um hexafl uor i de producti on . enri chment . 
fuel fabr i cation . power generat ion . reproces s i ng and waste d i sposa l . M i n i ng operation . both 
o pen p i t  and underg round . p roduce i mpacts s i mi l ar to those assoc i a ted w i th coal producti o n .  and 
i nc l ude l and d i sturbance . water con sumpti on .  and effl uent d i scharges . I n  add i t i o n .  m i ners a re 
exposed to l ow l eve l s  of rad i a t i on from radon gas . a decay product of u ran i um .  M i l l i ng opera
t i ons  to p roduce ye l l ow c ake and uran i um oxi des generate l arge vol umes of sol i d  and l i q u i d  
ta i l i ng s . wh i c h  must b e  d i s posed of  a s  l ow-l evel rad i at i on wastes . Uran i um hexafl uoride  produc
t i on . enri c hment and fuel fabri cat i on are a l so sources of l ow-l evel l i q u i d  and gaseous rad i a t i on 
wastes . Power generat i on c reates p rob l ems of thermal po l l ut ion  and rad i oacti ve emi s s i ons . More 
s i gn i f i can t .  however .  a re the probl ems a s soc i ated w i th fuel reproces s i n g  and waste d i s posal . 
Fuel  reproces s i ng has  been opposed on the bas i s  of pos s i b l e  prol i ferati on of nucl ear materi a l s .  
e speci a l l y  p l uton i um .  and  can resu l t i n  the h i ghest l evel s of  rad i oacti ve emi s s i ons of  any of 
the prev iou s ly  noted o perat i ons . and d i s posal  of  h i gh- l evel rad i ation  wastes have not been 
commerc i a l l y  demonstrated . 

Geotherma l 

Efforts to make product i ve use  of geothermal energy currentl y focus on expl orati on and 1 0w
temperature energy conver s i on . S i m i l ar to natural o i l and gas product i on . geothermal energy 
efforts requ i re geophys i ca l  expl orat i o n  techn i ques and dri l l i ng techno l ogy . I n  add i t i on .  e l ec
tr ic  power producti on faci l i t i es or other fac i l i t i e s  to  use  the ava i l ab l e heat are requ i red . 
The thrust  of the geophys i cal  exp l oration i s  to i denti fy l ocat i ons where the geotherma l heat 
can be reached by dri l l i ng ho l es to economi ca l l y fea s i b l e depths . The geothermal heat source 
may then take several forms . Bas i ca l l y .  the heat source may conta i n  water or may con s i st of 
hot dry roc k .  I n  the case o f  hot dry roc k .  water wou l d b e  cyc l ed i nto the heat source reg i on 
and then hot l i qu i d  water or s team wou l d  be p umped out .  Opera t i n g  p l ants for converti n g  the 
heat of  the l i q u i d  water or s team to e l ectri c a l  energy con s i st  of  l ow-pres sure steam-turbine  
systems o r  organ i c fl u i d  bottom cyc l es .  

The four major  types of  geothermal reso urces are : 

• dry steam ( vapor-dom i nated ) .  

• wet steam ( hot wate r-domi nated ) .  

• hot dry roc k .  and  

• geopressured zones . 

Each type o f  resource requ i re s  d i fferent technol og i cal  con s i derati ons . 

1 .  Dry steam . Dry steam i s  current ly  the mos t  exten s i ve ly  devel oped type of geothermal 
resource ; howeve r .  dry steam systems a re re l at i vely rare . Dry steam i s  formed when hot water 
bo i l s  i n  an underground reservo i r . Saturated s team and water a re thought  to coexi s t  w i t h i n  
the reservo i r w i th the steam phase control l i ng the pres s u re .  W i th a decrease i n  pressure due to 
product i on through a wel l bore . the heat conta i ned in the rocks  e vaporates and s uperheats add i 
t i onal s team . 

* Mate r i a l  for t h i s  sect ion  taken from ref .  7 .  
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2 .  Wet s team. We t steam i s  a much more abundan t geothermal resou rce than dry steam . The 
wet steam resou rce con s i sts  of wate r heated by the su rroundi ng  rock to temperatures from sl i g ht ly  
above ambi ent u p  to  tempe ratu res above t he  boi l i ng po i nt .  T he  waters at temperatures above the 
norma l boi l i n g  po i nt rema i n  a l i qu i d  because of  the h i gh pres s u re underground . Wet steam f i e l ds 
are therma l l y  dri ven , convect i ve systems in wh i ch subsurface water p i c ks up  heat from a l ocal  
heat source and  i s  man i fested a s  hot spr i ngs , geysers , and other therma l surface phenomena .  
Therma l energy i s  stored both i n  the hot roc k and i n  the water and steam that fi l l  the pore 
spaces i n  the roc k .  

3 .  Hot dry roc k .  Hot dry roc k systems are those geothermal reservoi rs where the heat i s  
contai ned i n  i mpermeab l e  roc k of very l ow poros i ty wh i ch overl ays a l ocal  heat source , such  as 
a magma c hamber .  Hot dry roc k systems a re poten t i a l l y  the most exten s i ve and w ide ly  di stri buted 
geotherma l resource i n  the nati ona . A l arge vol ume of  hot dry roc k i s  l ocated in the earth ' s  
crust  at depths wh i ch are beyond c u rrent dri l l i ng capabi l i ty .  Devel opmen t of s uch systems i s  
i n  t he ear ly  research state . 

4 .  Geopres s ur i zed systems . Geopressur i zed zones con s i s t  of h i gh l y  porous sands saturated 
wi th fl u i ds of h i gh tempera tu re and very h i gh pres s u re and a re l ocated pr i nc i pa l l y  beneath the 
U . S .  Gul f Coa s t .  These zones a re thought to occur  as a resu l t of norma l heat f l ow be i ng 
trapped by uncompacted cl ays wh i c h  serve a s  a n  i n s u l a t i n g  l ayer .  Waters deri ved from the com
pact i on and dehydrat ion  of the c l ays accumu l ate i n  the sands and greatl y i ncrease the fl u i d  
reserve . 

1 . 2 . 3 . 2  Contri b ut ion of fos s i l  energy sources 

The DOE Fos s i l  Energy P rogram i s  s tructured to deve l op appropr i a te techno l ogi es to he l p meet 
future U . S .  energy needs . The  technol ogy base effort deve l ops  ba s i c  i nformat i on and advanced 
concepts w i th poten t i a l  app l i cat i ons i n  prov i d i n g energy from coal , o i l , gas , and other fos s i l 
resources . The  technol ogy base e l ements a re bas i c  researc h ,  appl i ed research , and expl oratory 
devel opment of the extract ion , convers i on , and ut i l i zati on of fos s i l energy resou rces .  The 
techno l ogy base focuses  on  better s c i ent i f i c  and eng i nee r i n g  data for research and devel opment 
programs and on bas i c  i mp rovements to p rocess effi c i en c i e s  and/or use of  l ower cost tec hnol ogy 
that can operate i n  an env i ronmenta l l y  acceptab l e manner .  Impl ementa t i on of i mproved env i ron
men ta l  control s wi l l  a l so be needed to en su re acceptabi l i ty of the new tec hno l og i es for use of 
fos s i l fuel s .  At th i s  t i me t hree opt ion s  ava i l ab l e  to the DOE Fos s i l Energy Coal L i quefact ion  
P rog ram i nc l ude l i mi ted resea rch and deve l opment acti v i t i es , resea rch and devel opment  acti v i t i e s  
l ea d i n g  t o  l arge demonstra t i on , a n d  no further act i o n .  

I n  add i t i on t o  the ene rgy sou rces ment i oned a bove ( Sect . 1 . 2 . 3 . 1 ) ,  the fo l l ow i ng fos s i l  ene rgy 
sources a re a l so ava i l ab l e  as energy opt i ons . They a re d i v i ded between non l i q u i d  and l i q u i d  
opt ion s .  

Non l igu i d  fuel s 

Natura l  gas  current ly  p l ays a n  i mportant ro l e  i n  domest ic  energy markets for two rea son s :  
( 1 ) n atu ra l  gas  cu rrent ly  pro v i des  a quarter of total U . S .  energy supp ly  and ( 2 )  natural  gas  
can , a s  a techn ica l  matte r ,  eas i l y  d i sp l ace o i l  in  l arge port i on s  of the i ndustri a l  and  e l ectr i c  
ut i l i ty sectors . Uncerta i nt i es exi st about  the s i ze of the future contri buti on of domest i c ,  
i mported , and  synthet i c/ s ubst i tute natural  gas  to total U . S .  energy needs . E st imates range from 
22 to 24% of total U . S .  energy needs i n  1 985 and from 1 5  to 20% i n  2000 . 

There a re two ma i n  catego ri es o f  conven ti onal  natural  gas . The f i rst  i s  made up of gas asso
c i a ted w i t h  o i l  p roduct i o n ,  s ha l l ow gas  and other eas i l y obta i nab l e gas , and  consti tutes the  
majori ty of  p resent gas  product ion . P roduct ion  from these sources i s  projected to dec l i n e  from 
1 6 . 2  tri l l i on c u b i c  feet i n  1 980 to 8 t ri l l ion  cub ic  feet i n  1 990 and 4 . 3  tri l l i o n  c u b i c  feet i n  
the year 2000 . The other category o f  conventiona l  gas  i ncl udes those resources that can be 
recovered u s i ng convent iona l  technol ogy but that have been too tec hn i ca l l y  d i ff i cu l t or expen
s i ve to d i scover , veri fy ,  and  extract .  T h i s  catego ry i ncl udes outer conti nental  she l f gas , deep 
gas  bas i ns , the wes tern overthru s t  bel t ,  and  Al a s kan  gas . 

Proven gas  reserves off o f  the Gu l f  of Mex i co and southern Cal i fo rn i a  a re est i mated a t  
5 . 7  tri l l i o n  c u b i c  feet . At l an t i c  a n d  Al a s kan  off-shore a reas a re thought t o  conta i n  l arge 
quant i t i es of potent i a l , but as yet , u n proven reserves .  E s t i mates of  gas  product ion duri ng  the 
next 20 years from the outer cont i n enta l  she l f vary greatl y .  
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Natural  gas  produced a t  depths o f  1 5 , 000 feet o r  more be l ow the s urface i s  known a s  deep ga s .  
Deep gas  bas i n s  wi th potent i a l l y  l arge depo s i ts i nc l ude the Appa l achi an Bas i n ,  Anadarko Bas i n .  
Gu l f Coa s t ,  the Del aware Ba s i n  ( Texas ) ,  t he M i s s i s s i pp i  Embayment  and bas i ns i n  the Rocky 
Mounta i ns . Of the above , the Anadarko Bas i n , cover i ng  1 1 , 080 square mi l es i n  the Okl a homa and 
Texas panhand l e ,  has  the greatest pros pect for the produc t i on of  deep gas  w i t h  proven reserves 
o f  3 tri l l i on cubi c feet and potent i a l  reserves of  88 tri l l i o n  c ub i c  feet . P rev i ou s  to dereg u
l a t i on of deep gas , h i g h  product i on costs were a ser ious  con s tra i nt to deve l o pmen t .  

The We s tern Overthru s t  Be l t  i s  a str i p of  fol ded and fau l ted s ed i mentary s trata runn i ng from 
northern Al a s ka , southwest through  Canada and the western U n i ted States i nto Mexi c o .  The Over
thrust Be l t  i s  consi dered one of the mos t  promi s i n g  o i l  and gas  produ c i n g  prov i nces i n  North 
Ame r i ca . Proven reserves of natural  gas a re over 2 . 25 tr i l l i on cub i c fee t .  The extremel y  com
pl ex geol og ica l  s tructures  and the comp l i ca ted l and and m i nera l ownersh i p  patterns have 
contri buted to the expens i ve dr i l l i ng costs  w h i c h  were con s i dered deterrents  to resource 
devel opment .  

Al a s kan gas from the North S l ope i s  e s t i mated a t  2 6  tr i l l i on cub i c feet o f  proven reserves , or 
more than ten percent of  total U . S .  reserves . P l ans  a re current ly  underway for construction  of 
a 4800-mi l e  p i pe l i ne wh i ch wou l d  b r i n g  t h i s  gas to Cal i forn i a  and the M i dwest .  

Product i on from al l o f  these sources i s  proj ected to i ncrease from 1 . 4 tr i l l ion  cub i c feet i n  
1 980 to 6 . 6  tri l l i on c ub i c  feet i n  1 990 and to 6 . 9  tr i l l i on cub i c feet by 2000 . Overa l l pro
duct i on from conventi onal  gas resources i s  expected to decrea se from 1 7 . 6  tri l l i on cub i c feet i n  
1 980 to 1 4 . 6  tr i l l i on c u b i c  feet i n  1 990 and 1 1 . 2  tri l l i on cub i c  feet i n  2000 . I ncreases i n  
product i on poten t i a l  o f  the convent i ona l  gas resources wou l d  resul t from i nc reased expl ora t i on 
and devel opment of the harder to f i nd resources , or from unexpected , but poss i bl e ,  n ew d i s
coveri e s  of eas i l y  recovered ga s .  

En hanced gas recovery 

Natural  gas , desp i te a 1 5  percent dec l i ne i n  production  i n  the  past 5 years , rema i n s  the l a rges t 
contri butor to dome s t i c  energy supp l y .  Con t i nued decl i ne i n  gas product i on wi l l  i nc rease  
rel i ance on i mported o i l  and gas .  If  more of t h i s fue l  becomes ava i l abl e ,  the  dec l i ne coul d be  
offset and gas  cou l d be d i verted to i ndustr ia l  users of  o i l , thus  reduc i ng o i l  i mports . Produc
t i on from unconventi onal  gas  sources cou l d  p l ay an i mportant ro l e  in  ach i ev i ng t h i s  goal . 

Dome s t i c  production and reserves ,  domi nated by conventi onal gas resources , have genera l l y  de
c l i ned . Ann ual  producti on ( d ry )  in 1 979  wa s 1 9 . 5  tri l l i on cub i c  feet (Tcf ) , s l i ght ly  h i g her  
t han  1 978 product ion 1 9 . 1  Tcf  but down from the  1 973  peak of  2 1 . 7  Tcf . E st imated production  for 
the f i rst e l even months  of 1 980 wa s 1 7 . 6  Tcf compared to 1 7 . 8  Tcf for the same per i od of 1 979 . 
Proven reserves have dropped bel ow 200 Tcf from the i r  1 967 peak of 293  Tcf .  I n  o n ly  one year 
s i nce 1 967 have add i t i on s  to reserves kept pace w i th depl e t i on of reserves t hrou g h  product i on . 
( That  year was 1 970 , when the a ssoci ated gas reserves of P rudhoe Bay were " booked . " )  T he rat i o  
of  reserves t o  product i on for t h e  l ower 4 8  s tates at  t h e  end o f  1 978 was an  a l l - t i me l ow of  8 . 8  
to 1 ,  compared to a l most 1 5  to 1 o n ly  a decade earl i e r .  Reserve addi t i ons  ( except i ng Prudhoe 
Bay ) have repl aced on l y  46 percent of  the w i thdrawal s d ur i n g  the 1 970s . 

Th i s  ser ious  decl i n e  i n  product ion , reserves , and reserve-product ion  rat i os has  cont i nued des
p i te a near tri p l i n g  of  average n atural gas p r i ce ( i n  rea l terms ) s i nce  1 97 3 ,  the emergence of  
s t i l l h i g her  pr ice  i ntrasta te markets , and a correspondi ng doub l i ng of  expl oratory effort . 
Add i t i ons to reserves per s uccessfu l  expl oratory wel l dr i l l ed s i nce 1 970 have decreased from 
1 0 . 7  to 2 . 3  b i l l i on c u b i c  feet ( Bc f )  per wel l . E st imates of  convent i ona l  gas resources in two 
a reas for w h i c h  a re-eva l ua t i on i s  compl ete resul ted i n  a 60% decrease  i n  the  e st imated 
recoverabl e resource . The p r i or e st imate was i n  1 974 .  S i m i l ar downward rev i s i ons  have  been 
made i n  e s t i mates of  i nferred reserves for these areas . 

These data po i nt to s harp ly  dec l i n i ng avai l ab i l i ty and rap i d l y  i ncrea s i n g  costs of convent i ona l  
gas  product ion  from the conti guous U n i ted States . The phased  decontrol and s pec i a l  prov i s i on s  
o f  the Natural  Gas Pol i cy Act ( NGPA)  of  1 978 prov i de i ncenti ves for acce l erated exp l ora t i on , but 
the apparent dec l i ne i n  the  n umber and  qual i ty of conventiona l  gas prospects s uggests that 
n umerou s supp l ementary gas  sources wi l l  be requ i red to meet the demand of  gas .  

Nat i ona l  energy po l i cy i dent i f i e s  unconvent i ona l  gas resources as  a potent i a l  suppl y target . As 
a res u l t ,  the  DOE Unconvent iona l  Gas  Recovery Researc h ,  Devel opment and Demons trati on Program 



1 - 1 1 

was estab l i s hed . Four l a rge , unconvent i on a l  gas  resources have been i dent i f i ed a s  hav i ng 
s i gn i f i cant poten t i a l  for deve l opment and pos i t i ve impact of future supp l i e s . These are :  

• Low-permeab i l i ty ( t i gh t )  l ent i c u l ar  and bl an ket-type gas sandstones of the western Un i ted 
States , 

• Gas-bea r i n g  Devo n i an and M i s s i s s i pp i an s h a l e s  of the ea s tern Un i ted States i n  Appa l ac h i a  
and  t h e  M i dwe s t ,  

• Natu ra l  g a s  present w i t h i n  coal  seams and a s soc i ated strata , and 

• H i gh -tempera ture , h i gh-pressure ( geopressured ) a qu i fers of the Gu l f  Coa s t .  

I t  i s  e st imated t h a t  these resources cou l d  produce four t o  f i ve Tcf p e r  year by 2000 . 

Di rect coa l  u t i l i za t i on . Coal  consti tutes a bout  77% of the U . S .  conventiona l  energy reserves 
but curren t ly  supp l i e s  l es s  than 20% of  energy consumpt i on . The i ncreased ut i l i zat ion of 
domest ic  coal  reserves a ppears to offer the greatest near-term poten t i a l  for i nc reased domes t i c  
energy produc t i on . Ava i l ab l e  tec hno l ogy for ut i l i za t i on o f  coal  i s  current ly  l i m i ted pr imari l y  
to d i rect combust ion i n  conventiona l  bo i l ers . I nten s i ve efforts are underway to deve l op 
improved combust ion techn i q ues .  

1 .  Convent iona l  d i rect combust ion . Al though d i rect combust ion of coa l  w i th requ i red 
contro l s  on part i cu l ate and s u l fur d i ox i de emi s s i ons  current ly  appears to be the mos t  cost
effect i ve method for the l a rge-sca l e  ut i l i za t i on of coal ( part i c u l ar ly  for e l ectric power 
genera t i on ) ,  the cost of requ i red po l l u t i on control equ i pment  l i mi ts the ut i l i za t i on of coal  i n  
sma l l - a n d  moderate-s i ze p l ants . Requ i rements for the d i s posa l of l arge quant i t i es of a s h  and 
fl ue gas  des u l fu ri zat i on res i dues a l so l i mi t the appl icab i l i ty of  d i rect combu s t i on . I n  add i 
t i on , many app l i cat ions  requ i re e i ther gaseous  o r  l i q u i d  fuel s and are unsu i ted for d i rect coal 
u t i l i za t i on . 

2 .  F l u i d i zed bed combust ion . F l u i d i zed bed combust ion i s  current ly  under deve l o pmen t as 
a d i rect combust ion a l ternat ive to conventi onal  combust ion of coa l . I n  th i s  techno l ogy , coal  i s  
burned i n  a f l u i d i zed bed o f  a n  i nert materi a l , usua l ly do l om i t e .  Dur ing  combu s ti on , the 
su l fur  content of  the coal  is ox i d i zed to S02 wh i c h  then c hemi ca l ly  comb i nes wi th the dol omi te , 
e l imi nat ing  the need for further S02 contro l  systems . Whi l e  sol i d  wa ste , wh ich  i nc l udes ash  and 
s pent  do l om i te , is the  major  d i scha rge for d i s posa l  from f l u i d i zed-bed combu s t i on , it is l ess  of  
a probl em than scru bber s l udges . Combust ion  occurs at  a l ower temperature i n  the f l u i d i zed bed 
than i n  convent iona l  f i re boxes , thereby reduc i n g  the amount  of  NOx produced . Both pres s u ri zed 
and atmospheric  sys tems a re u nder devel opment for use in s team generat ion . The pres s ur i zed 
systems may offer a s l i ght ly  h i gher e ffi c i ency than atmos pher ic  systems ; howeve r ,  envi ronmenta l 
effects wi l l  be s i m i l a r .  

3 .  Magnetohydrodynami c s .  When a hot , i on i zed gas i s  pas sed through  a magnet ic  f i e l d ,  an 
i nduced poten t i a l  is deve l oped and can be u sed to generate an e l ectrica l  cu rren t .  Magneto
hydrodynami cs ( MH O )  i s  the app l i cat ion of  t h i s  phenomenon . The hot gas can be produced by 
burn i ng coal , and i on i zat ion can be i mproved by " seed i n g "  the gas w i th an a l ka l i meta l s a l t .  
Th i s  i s  another form o f  d i rect combust ion o f  coal c urrent ly  under devel opment .  The h i g h  tem
peratures requ i red wi l l  favor N Ox forma t i on ; howeve r ,  the process is expected to y i e l d  h i gher 
therma l effi c i enc ies  than mos t  other  d i rect combust ion  a l ternat i ves . Contro l  of S02 can be 
ach i eved by proper c ho i ce of the seed materi a l . 

4 .  F ue l  cel l s .  The  fuel cel l represents a nother approach to d i rect coal u t i l i za t i on . 
Fuel  cel l s  operate by i njecting  an ox i d i zer and a fuel  separate l y  i n to an e l ectro l yte at  separ
ated po i nts . E l ectrochemica l  react ions  occurr i ng d ur i ng the o x i dat ion  cause a poten t i a l  d i f
ference between two e l ectrodes , wh i c h  y i e l ds an e l ectrica l  current i n  an external  c i rcu i t .  W i th 
some fue l s  ( e . g . , hydrogen ) ,  a s o l i d  e l ectrol yte can be u sed ; howeve r ,  wi th coal  the e l ectro l yte 
i s  commo n l y  a mol ten s a l t .  I n  the l atter case , the impu r i t i e s  and unreact i ve components of the 
coa l a re l eft in the sa l t ,  wh i c h  is con t i nuou s l y  removed and regenerated .  During  th i s  regenera
t i o n , the poten t i a l  pol l u tants are recovered in va r ious  forms for d i s posa l . 

5 .  Comb i ned·cyc l e  power generat ion . Comb i ned-cyc l e  power genera t i on makes u se  o f  h i gh
tempe rature gas  turb i nes  and  conven t i on a l  s team turb i nes to  generate e l ectr i c i ty .  U s i n g  coa l a s  
t he  fuel , t he  coa l  i s  i n i t i a l ly  converted to a l ow- or med i um-Btu fue l  gas  i n  a pressuri zed 
gas i f i e r .  The fuel gas is c l eaned to remove part i c l es and to remove s u l fur and n i trogen com
pounds a s  e l emental  s u l fur and ammon i a ,  respect i ve l y .  The coal mi nera l  matter is removed from 
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the gas i f i er a s  a s h  o r  s l ag .  The  gas  i s  then bu rned i n  a combusto r  to dri ve a h i gh-tempe ratu rp 
turb i ne . Exhaust  from t h i s  turb i ne i s  st i l l hot enough to generate s team to d r i ve a s team 
turb i ne .  S i nce the h i gh-temperature gas turb i n e  req u i res a h i g h l y  pure fuel to p rec l ude bl ade 
damage , the on l y  potent i a l  atmospher i c  d i scharge  of a ny s i gni f i cance i s  NOx formed from the a i r  
n i trogen i n  the combustor . 

Coal  g a s i f i ca t i o n .  Coa l  g a s i f i cat ion i s  the chemi cal react ion  of coal w i th oxygen or a i r  and 
steam to produce carbon monox i de and hydrogen . Other gases  produced i nc l ude sma l l er amounts of 
carbon d i ox i de ,  methane , and  s u l fur  compounds such  a s  hydrogen s u l f i de and carbonyl s u l f i de .  I f  
a i r  i s  u sed d i rectly i n  the  react i o n  a s  the source o f  oxygen , n i trogen w i l l  a l so be present i n  
the gas . 

1 .  Su rface gas i f i cation . There are several  approaches for the government to ta ke regard
i ng syn thet i c  gas  devel opment . F i rst , there are ex i sti ng  syntheti c coa l gas techno l og i es that 
are u sed commerc i a l l y  outs i de of  the U n i ted States . Howeve r ,  uncerta i n t i e s  i nvo l v i ng cost and 
env i ronmental  performance must  be resol ved for these techno l o g i e s  to operate in the Un i ted 
States . To obta i n  a near-term contri but ion to the energy supp ly  from syn theti c  fue l s ,  the 
government can prov i de i ncenti ves ( e . g . , tax cred i ts , p r i ce s upports , and exempt ions  from exc i se 
taxe s )  that w i l l  encourage the con struct ion and opera t i on of these fi rst-genera t i on synthet i c  
fuel  techno l og i e s  i n  t h e  Un i ted States . 

Another approach the government may take i s  to conduct l ong -range p l ann i n g  acti v i t i es to remove 
uncerta i n t i e s  and to reduce l ead  t imes  for the devel opment of second-genera t i on syntheti c  fue l s 
techno l og i es . The  second-generation  ga s i f i ca t i on techno l o g i e s  cou l d  u se  a w i de range of U . S .  
coa l s ,  part i c u l arl y c a k i n g  coa l s ,  w h i c h  wou l d  offer h i g her  env i ronmental  performance and eff i 
c i ency and i ncreased re l i a b l i ty .  T h e  coa l gas i f i cat i on techno l og i e s  i n  the DOE Fos s i l Energy 
Program fal l i nto the category of second-genera t i on techno l og i es and are expected to be both 
economi cal l y  and envi ronmen ta l l y  super i or to cu rrent gas i f i cat ion  techno l og i e s  u pon successfu l  
comp l et i on of  demonstra t i on p l ant  p rograms . 

2 .  U nderground ga s i f i cat i on . U nderground coal g a s i f i cat ion ( UCG )  i s  the technol ogy now 
under devel opment to convert coa l  to a combu sti b l e  gas wh i l e  st i l l  i n  p l ace underground . T he 
gas  product i s  conveyed to the s u rface and , after c l eanup , can be used  a s  a l ow- or medi um-Btu 
gas , u pgraded to p i pe l i ne-qua l i ty gas , or  used to produce l i q u i d  fuel s through i n d i rect l i que
facti on . The  devel opment of  UCG cou l d  grea t ly  expand the  u sab l e reserves of  the Un i ted States 
by uti l i z i ng coa l current ly  consi dered u nmi nea b l e  by conventiona l  means  because  it is uneco
nomi ca l . U nderground coa l gas i f i ca t i on processes wi l l  therefore compl ement s urface-based 
proces ses that requ i re mi ned coal . 

Cu rrent e sti mates o f  the most s u i tab l e UCG resources i nc l ude l ow-vol ati l e  b i tumi nous and l ower
rank coal  seams at  l east  5-ft t h i c k  that l i e at  depths between 200 and 3000 ft . 

The four  maj o r  program e l ements of DOE ' s  UCG techno l ogy devel opment program are : 

• western l ow-Btu gas , 

• western medi um-Btu g a s , 

• ea stern coa l techno l ogy , and 

• steep l y  d i ppi ng  beds . 

The overa l l program goal  of UCG i s  to demonstrate i n  s i tu ga s i fi cat ion  schemes to produce l ow
and med i um-Btu gas from coa l s of  d i fferent ranks  and from d i fferent geograp h i ca l  areas in an 
env i ronmen ta l ly  safe manner . 

At the present t ime , a mul timodu l e  Western l ow-Btu test i s  p l anned for 1 984 to 1 985 . The suc
cessfu l compl e t i on of  th i s test  ( Hanna 5 )  cou l d  ma ke l ow-Btu gas  produced from UCG a commerci a l  
rea l i ty by 1 987  o r  1 988 . A p l a nned p i l ot test wi l l  i n c l ude the product i on o f  e l ectri c i ty from 
a 60-MW ( e )  generati ng fac i l i ty .  Because  o f  the modu l a r  natu re o f  UCG ( i . e . , commerci a l  con
fi gurat i on wou l d  comp r i s e  a mul ti p l e  array of sys tems of a type s i mi l a r to those in p i l ot 
tests ) , demonstrat i on before commerc i a l i za t i on does not appear to be warranted a t  th i s  t ime .  

The Western med i um-Btu g a s  proj ect i s  expected to prov i de a medi um-Btu gas  for chem i ca l  feed
stocks or as  an u pg raded gas , a s ource of synthet i c  p i pe l i n e  gas for use in the nat iona l  p i pe
l i ne network . The encourag i n g  test res u l ts from th i s  past year and the i ncrea s i ng demand for 
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syn thet i c p i pel i ne gas  proj ected over the next few years cou l d  l ead to the commerci a l i z a t i on o f  
t h i s  techno l ogy in  the l a te 1 980s . 

The commerc i a l  appl i cat ion  of UCG technol ogy to Eastern coal and steep ly  d i p p i n g  beds i s  not  
expected unt i l t he l ate 1 980s or  ear ly  1 990s , a s sumi ng that the techno l og i ca l  uncerta i n t i e s  and  
env i ronmenta l concerns  a s soc i ated w i th these opt i o n s  ( such  a s  the d i srupt ion  of  aqu i fers ) a re 
adequate l y  reso l ved . 

�i d fue l s 

I ncreased product i on of dome s t i c  o i l .  The decontro l of domest i c  crude o i l pr i ces i s  expected to 
reduce petro l eum imports by i ncreas i ng the i ncen t i ve for domest i c  product ion  of o i l and reduc i n g  
con sumer demand for petro l eum products .  By 1 990 , the i ncrease i n  domest i c  product i on i s  expected 
to be 0 . 4  to 0 . 7  m i l l i on bb l /d .  The reduct ion  i n  domest i c  con sumpt ion attri butab l e  to decontrol 
wi l l  a l so be substant i a l . By 1 985 , decontrol w i l l  reduce dome s t i c  petro l eum con sumpt ion  by 
0 . 3  to 0 . 5  m i l l i on bb l /d . By 1 990 , the reduc t i on i s  e st imated at 0 . 4  to 0 . 7 mi l l ion  bb l /d .  

Coa l -o i l  m i xture s .  P u l veri zed coal  m i xed w i th No . 6 fuel  o i l appears to b e  a v i ab l e near-term 
a l terna t i ve fuel for o i l -fi red systems . Wi th proper s u spens i on add i t i ves , mi xtures conta i n i ng 
u p  to about 30% coal  can be f i red i n  i ndustri a l  and  ut i l i ty bo i l ers and furnaces w i th l i ttl e or 
no derat i ng .  Genera l ly ,  burner mod i f i ca t i on is  requ i red to ma i nta i n  stab i l i zed combu st i on . 
Th i s  techno l ogy i s  not new and has  a l ways s uffered from the corro s i ve and ero s i ve nature of the 
coa l  components  d ur i n g  combu s t i on . However , i t  appears that burner noz z l e  meta l l urgy and des i g n  
i s  a pproac h i ng t he  stage where coal -o i l m i xtures can become an art i c l e of  commerce .  

En hanced o i l recove ry .  Enhanced o i l recovery ( E OR ) 9  i nvo l ves i n  s i tu mod i f i ca t i on of t he  re
servo i r  cond i tion s or o i l  resource characte r i s t i c s  to i mprove the recovery of o i l .  Because  
pr i mary recovery ( from reservoi r pres sure ) and seconda ry recovery ( from water i nj ect i o n )  can 
on l y  capture about one-th i rd of  t he o i l  in p l ace , en hanced o i l  recovery has the poten t i a l  to 
greatly expand the s i ze of  the nat ion ' s  recovera b l e  domest i c  reserves .  In the U n i ted States 
a l one , some 300 b i l l i o n  barre l s  w i l l  rema i n  i n  p l ace after past and current product i on of known 
resources . 

En hanced o i l  recovery i s  a v i ab l e ,  near-term opt ion  to i ncrease recovery and product i o n  of  
domest i c  petro l eum products . Act i on s  to  decontrol  dome s t i c  crude o i l pr ices  w i l l  o ffer greater 
i ncent i ves  for enhanced o i l  recovery .  New produc t i on from certa i n  en hanced recovery techn i ques  
( such  a s  tert i a ry recove ry )  a re ent i t l ed to  the  worl d o i l pr i ce . 

The o bj ect i ves o f  the DOE enhanced o i l recovery proj ects are to reduce uncerta i nty i n  the se l ec
tion  and opera t i o n  of  t he a ppropri ate technol ogy/s i te comb i na t i on s ,  to  expand the app l i ca t i on of 
the methods ,  and  to i mprove t he produc t i v i ty of the techno l ogy . These objecti ves are to be 
accomp l i s hed i n  an env i ronmenta l l y  accepta b l e  manner .  

One or mo re o f  the enhanced recovery technol og i es i s  genera l l y  appl i cab l e to most  of  the na
t i on ' s  exi st i ng o i l  f i e l d s .  DOE ' s  objec t i ve i s  t o  promote wi der a pp l i ca t i on of  t h e  bas i c  tec h
n o l o g i e s  by reduc i ng project r i sk , wh i l e  i mpro v i n g  resou rce product i v i ty .  These enhanced o i l  
recovery projects w i l l  i ncrease t he output  o f  domest i c  reserves , thus  reduc i ng our rel i ance on 
i mported o i l . 

Based on the J u l y  1 979  repo rt from the DOE Work i ng Group on E nhanced O i l  Recovery , Unconven
t i on a l  Ga s ,  and  O i l  S ha l e ,  and  re i n forced by i ndu stry e st imates , it i s  bel i eved o n l y  two EOR 
proces ses w i l l  produce s i gn i f icant  quant i t i e s  of o i l  by 1 990 .  They are steam i nj ect i o n  a nd  CO2 
f l ood i ng . Cu rrentl y ,  a bout 3 73 , 000 bbl /d of  o i l  a re produced by EOR : 250 , 000 by steam i njec
t i o n , a bout 1 00 , 000 by CO2 i nject i o n ,  and  t he rema i nder by c hem i c a l  and  pol ymer f l ood i ng .  Steam 
i nj ect i on accounts for 99 of 1 96 EOR projects , 72 of  wh i c h  a re i n  Kern County , Ca l i forn i a .  By 
1 990 , steam i nject i on i s  expected to produce 450 , 000 bbl / d ,  and CO2 i nj ecti on i s  expected to 
produce 400 , 000 bbl / d .  Al t hough  CO2 wi l l  have the greater rate of i ncrease , steam i nj ect ion  
prov ides  greater data  ava i l ab i l i ty and concentra t i on of  projects , a nd  l onger peri od of operat i o n .  

Both steam-soak  a nd steam-dri ve processes  are w i de l y  used . I n  the steam-soak  process ,  l a rge 
quant i t i e s  of  steam a re i nj ected i nto a produc i ng we l l and a l l owed to soak i nto the formati o n .  
The heated o i l , hav i ng mo re mob i l i ty ,  i s  then a l l owed to f l ow i nto the we l l .  I n  the steam-dr i v e  
proces s ,  sepa rate we l l s  are u sed for s team i nj ect ion  a n d  o i l  p roduct i on .  
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Tar sands and heavy o i l .  Heavy o i l  i s  defi ned as a ny o i l  hav i ng an AP I grav i ty of l es s  than 
20° , and these sour b i tumen mater i a l s a re found in tar sands . The U n i ted States appears to have 
a bout 30 b i l l i on barrel s of heavy o i l  reserves , a l though est imates range from 1 0  to 1 7 5 b i l l i on 
barre l s .  These reserves have been found ma i n l y  i n  Ca l i forn i a  and Uta h .  The Energy Secu r i ty Act 
c a l l s  for acce l erated product i on of heavy o i l  through the Synthet ic  Fuel s Corporat ion to about 
500 , 000 bb l /d ( c rude o i l  equ i va l ent )  by 1 992 . 

O i l s ha l e .  O i l s ha l e  i s  f i ne-gra i ned marl stone sed iment r i c h  i n  hydrocarbon deri vat i ves . Th i s  
hydrocarbon mater i a l , kerogen , produces a synthet ic  o i l  o r  gas  upon pyro l ys i s .  

The r i chest o i l s ha l e  reserves i n  the U n i ted States a re l ocated i n  the Green R iver  format ion of 
Co l orado , Uta h ,  and Wyomi ng . The U . S .  Geol o g i c a l  Survey has i dent i f i ed sha l e o i l  resources at 
over 2 x 1 0 1 2 bb l , of w h i c h  90% i s  i n  the Green R i ver  forma t i on . 

The cu rrent DOE  program i nc l udes s h a l e  o i l  produc t i on research on  true i n  s i tu methods , mod i 
f i ed i n  s i tu methods , a bove-ground methods , and s upport i n g  research for o i l  s ha l e proces s i ng and 
control tec hnol ogy. The DOE  po l i cy i s  that the techno l o gy for su rface retort i ng is ready for 
commerc i a l i zati on . An a s sessment of i nformat ion ava i l ab l e to date on  a l l methods has , howeve r ,  
i den t i f i ed spec i f ic  uncerta i n t i es a n d  concerns that affect t h e  future env i ronmental  accepta
b i l i ty of commerc i a l  deve l o pment .  These concerns deal  w i t h  a i r  qua l i ty ,  wa ter ava i l ab i l i ty and 
qua l i ty ,  l and d i s turbance , eco l og i ca l  effects , human heal th , occupat iona l  heal th and safety , 
trans port and end use , soci oeconom i c s , and comp l i ance w i th app l i cabl e emi s s i o n  l i m i tati on s . 1  

1 . 2 . 4 Coal  l iquefact ion  

The deve l opment of env i ronmenta l l y  acceptab l e commerc i a l  coa l  l i quefac t i on processes wi l l  pro
v i de a route to i ncreased domest ic  production  of cl ean  fos s i l  fuel s and feedstoc ks . Synthet ic  
fue l s deri ved from coa l  l i quefact ion  processes  can repl ace ref i n ed petro l eum products most  
effecti ve ly  i n  two d i st i nct markets . O ne  market uses  l ow-as h ,  l ow-su l fur  bo i l er fue l s  s u i tabl e 
for c l ean generation  of e l ectri c power and i ndustri a l  s team . The other market uses  h i g h-grade 
fue l s  such  as j et and d i esel  fuel , gaso l i ne ,  heati ng  o i l , and c hemi cal  feedstocks . 

1 . 2 . 4 . 1  Goa l s  and objecti ves of DOE ' s  coal l iquefact ion  acti v i t i e s  

T h e  overa l l g o a l  o f  DOE ' s  c o a l  l i quefac t i on act i v i t i e s  i s  t h e  i n i t i at ion of a n  env i ronmenta l l y  
acceptab l e synthet ic  l i q u i d  fuel i ndustry . The spec i f i c  obj ect i ves a re to 

• deve l op the techn i ca l  capabi l i ty to commerc i a l l y  produce c l ean l i q u i d  and sol i d  fuel s from 
coal , 

• deve l op  i mproved i nd i rect l i quefacti on processes to produce l i q u i d  fuel s from synthes i s  gas  
made from coal by the l ate 1 980s , 

• prov i de i ncent i ves for commerc i a l i zat ion of those tec hno l og i es that are curren t ly  ready for 
deve l o pment such  as i n d i rect l i quefact i on ,  and 

• promote the deve l opmen t of more advanced th i rd-generati on coal l i quefac t i on processes that 
can be demonstrated to be commerc i a l l y  v i abl e i n  the 1 990-2000 t ime frame . 

1 . 2 . 4 . 2  I nd i rect l i quefac t i on 

I n  i nd i rect l i q uefact ion , the coal  i s  i n i t i a l l y  gas i f i ed to produce a synthes i s  gas  ( hydrogen 
and carbon monoxi de )  wh i c h  i s  then cata l yt i ca l l y  converted to l i q u i d  fuel s .  There are com
merc i a l l y  ava i l ab l e  techno l og i es for converti ng synthes i s  gas  to methanol  and F i scher-Tro psch 
l i qu i ds . Cu rrentl y ,  methanol  i s  synthes i zed by steam reformi ng of methane .  The other com
merc i a l l y  ava i l ab l e  tec hnol ogy , F i scher-Tropsch , converts synthes i s  gas  to a vari ety of hydro
ca rbon and oxygenated product s .  Th i s  process has been used commerc i a l l y  for over 25 years i n  
South Afr i ca  for l i q u i d  fuel  produc t i on . S i nce the i nd i rect l i quefac t i on techno l ogy a l ready has  
reached a commerc i a l stage , there a re no pl anned demonstrat i on programs in  th i s  area . Th i s  
tec hnol ogy has  been demon stra ted outs ide the Un i ted States . I n  add i t i on , domest i c a l l y ,  Mob i l  
O i l Co . has  devel oped a coa l -to-gaso l i ne process wh i c h  may be commerc i a l l y  v i ab l e .  I n  fact , the 
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U . S .  General  Account i n g  Office has  stated that i n d i rect l i quefact ion may be a near-term a s s i s t  
t o  the nat ion ' s  energy goal s l arge l y  because Lurg i g a s i f i cat ion . the ga s i f icat ion step current ly  
u sed i n  i nd i rect l i q uefact ion . i s  commerc i a l l y  ava i l a b l e .  

The therma l e ffi c i ency o f  i nd i rect l i quefact ion i s  approx imate ly  45 to 55% . L i q u i d  y ie l d s  are 
i n  the range of 1 . 6 to 1 . 7 bb l  of fue l o i l  equ i va l ent per ton o f  coal for F i scher-Tropsch and 
2 . 2  to 2 . 5  for methano l . 

Some of the env i ronmental  i mpacts a s soc i ated w i th commerc i a l  i nd i rect l i q uefact i on p l ants w i l l 
be s i mi l ar to those o f  d i rect l i quefact i on . Land d i s turbed for the p l ant . coal mi n i ng . so l i d  
waste d i sposa l . soci oeconom ic  e ffects . a i r  a n d  wa ter q ua l i ty .  a n d  water ava i l ab i l i ty impacts 
wi l l  be for the most part s i mi l ar .  I f  h i gh-temperature ga s i f icat ion processes  are used . waste
water treatment wi l l  be  l es s  extens i ve than d i rect l i quefact ion  because the organ ic l oa d i n g  
w i l l  b e  s i gn i f icant ly  reduced . As a resu l t of  t h e  i nd i rect process , converti ng coal fi rs t  to 
synthe s i s  gas  and then catal yti cal l y  produci n g  the l i q u i d  fuel product .  few i f  any potenti a l l y  
b i o l og i c a l l y  act i ve hydrocarbons a r e  produced a n d  potenti a l  heal th impacts a re correspond i n g l y  
reduced . 

Government s upport wou l d be pro v i ded for precon struct i on act i v i t i e s  of a l i mi ted n umber of com
merc i a l  i n d i rect l i quefact ion fac i l i t i e s  and wi l l  i nc l ude s i te se l ecti on . env i ronmental  l i cens
i n g ,  and prel im i nary and deta i l ed des i g n .  The obj ect i ve of  th i s  program is  to a s sure the 
earl i est  pos s i bl e construct ion  and operation  of  coal l i quefact ion pl ants  and to obta i n  s uff i c ient  
techn i ca l , env i ronmenta l , and  economic  i n forma t i on to pro v i de a foundat i on for  future dec i s i ons  
by  both  the pri vate sector and  the government .  These preconstruct ion acti v i t i es a re be i n g  
accompl i s hed through feas i b i l i ty stud i e s  a n d  cooperati ve agreements w i th i ndustry . I O . 1 1 

1 . 2 . 4 . 3  Di rect l i quefac t i on 

I n  d i rect l i quefact ion . coal  i s  s l urried i n  a process-deri ved sol vent and reacted i n  a hydrogen 
atmosphere under h i gh tempera ture and pressure . A feature of  th i s  method i s  a necessary sol i d
l i q u i d  separa t i on step after the hydrogenation reactor to remove unreacted coal and  a s h . The 
u n reacted coal i s  gas i f i ed i n  a manner s i mi l ar to the i n d i rect l i quefact ion  route to pro v i de the 
req u i red hydrogen . D i rect l i quefact ion proces ses typ i ca l l y have thermal effi c i en c i es of  65 to 
75% and  y i e l d s  of  2 . 5  to 3 . 0  bbl of  product per ton of  coa l . 

The  pr ima ry empha s i s  of the d i rect l i quefaction  acti v i t i es i s  to further the devel opment of 
i mproved coal  l i q uefact ion  proces ses that appear to be c l osest to commerc i a l  read i ness . The 
sel ect i on of  a parti c u l ar proces s  i s  based upon i ts econom ic s . product s l ate va l ue and poten t i a l  
app l i ca t i on s .  process e ffi c i ency. envi ronmental  impacts . and  i ts amenab i l i ty t o  accept a broad 
range of  U . S .  coa l s .  Empha s i s  is p l aced on processes  capab l e of  produc i n g  l i qu i d s  and s o l i d s  
f o r  a ppl i cati on s  unsu i tabl e f o r  d i rect c o a l  combu s t i on . These app l i cati ons  i nc l ude trans porta
t i on . commerc i a l / res i dent ia l  heat i n g .  and i ndustr i a l  and ut i l i ty boi l ers . 

I n  d i rect l i quefac t ion proces ses . s u l fu r  and n i trogen remova l are not a s  thorough a s  i n  the 
i ndi rect l i quefact ion  route . At th i s  s tage of  devel opment . the greater thermal effi c i e nc i es and 
y i el ds of  the d i rect hydrogena t i on processes  a re expected to generate products that are l es s  
expen s i ve than those from i nd i rec t proces ses . 

To cover the goa l s and objecti ves adequatel y .  to ml n l m l ze ri s k s . and to pro v i de the pri vate 
sector wi th s uff i c i ent  opt ions  for commerc i a l i zat i on . four processes  - SRC- I .  SRC- I I .  H-Coa l . 
and  EDS  - have been c hosen fo r pr ima ry emphas i s .  A l l fou r of these processes appear to be 
commerc i a l l y  v i ab l e  and represent the most advanced processes under study . 

S RC-I  and S RC- I I  

Two demonstrat i on p l ants  based upon d i ffer i n g  ver s i on s  o f  sol vent refi ned coal  d i rect l i q ue
fact ion  tec hnol ogy were proposed for des i gn .  construct i o n .  and  operati on . Each demon stra t i on 
p l ant wou l d con s i s t  o f  one modu l e  o f  a fu l l - s i z ed commerc i a l  pl ant and woul d produce fue l s 
s u i tab l e for use  i n  boi l ers or  a s  feedstoc ks  for refi neri e s . Two p i l ot p l ants  are i n i t i at i ng 
opera t i on s  for the other d i rect l i q uefact ion  technol o g i es . EDS and H-Coa l . The SRC - I  and SRC- I I  
processes were cons i dered for demon strati on because they were i n  a more advanced stage of 
deve l opment  than EDS  and H-Coal . 
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The SRC demonstra t i on p l ants wou l d  

• provi de an accu rate bas i s  for determi n i ng i n vestment and opera t i onal  costs for commerc i a 1 -
s i zed app l i ca t i ons  of  the techno l ogy , 

• demonstrate the envi ronmental accepta bi l i ty of the fuel product ,  

• a l l ow a sses sment of the  marketa bi l i ty of a range of fuel products obta i nab l e from the 
p roce s s , 

• demonstrate the techn i ca l  v i a b i l i ty of the process step s ,  a s  wel l a s  i ncrease i ndustry ' s  
confi dence i n  the improved mater i a l s ,  des i gn ,  and fabr i ca t i on techno l og i es that are needed 
for commerc i a l -sca l e  app l i cati ons , 

• prov i de techn i ca l  and economi c data that can be transferred to other coal l i quefacti on 
techno l og i es , and 

• p ro v i de a suff i c i ent env i ronmenta l , heal th , and s afety data base necessary to a l l ow DOE to 
recommend commerc i a l i za t i on of  the processes . 

These demonstration p l ants wou l d  a l so s upport the H-Coa1 and EDS processes  by provi d i ng data on 
those opera t i on s  common to a l l processes . Such  opera t i ons i nc l ude coal  handl i n g ,  gas i f icat ion 
of the unreacted coal  matte r ,  and p roduct fractiona t i on .  The envi ronmenta l , heal th , and s afety 
a spects of these two processes  a re s imi l ar to those of the SRC processes , and i n format ion i n  
these areas a l so wou l d  b e  app l i cab l e .  

H-Coa1  

The H-Coa1 process is  a catal yti c  hydro1 i quefact i on process that converts h i gh-su l fur coal to 
e i ther a boi l er fuel  that w i l l meet s u l fu r  emi s s i on regu l ati ons  or to a refi nery syntheti c crude 
o i l . The process i s  based on a u n i que  reactor concept wh i c h  has s ubstan t i a l  sca l e-up background 
in commerc i a l petro l eum proces s i n g .  Constructi on of  t h e  600- tons/d p i l ot p l ant a t  Catl ettsburg , 
Kentucky , started i n  J anuary 1 977 . Construction has  been comp l eted , and the p l ant i s  i n  the 
i n i t i a l stage of operat ion . 

An i ndustry consort i um s ponsoring  the H-Coa1 project i s  present ly  composed of the E l ectri c Power 
Research I n st i tute , A s h l and O i l , Standard O i l  of Ind i ana , Conoco Coa l Devel opment Co . , Mobi l 
O i l ,  and the Commonweal th of Kentucky .  Th i s  proj ect i s  co-funded wi th i ndustry ,  wi th 87% of 
the cu rrent est imated tota l cost provi ded by DOE .  The H-Coa1 p l ant wi l l  be operated in two 
modes  to produce e i ther synthet i c  c rude o i l  or  heavy fuel o i l . Successfu l  p l ant operation  wi l l  
accel erate commerc i a l devel opment of  t h i s  technol ogy by prov i d i ng data for the des i gn of  a 
commerc i a l -sca l e  fac i l i ty .  Su pport i ng l aboratory-sca l e and process devel opment with  exper imen
tation wi l l  conti n u e .  

EDS 

The EDS p rocess l i quefi es coal  through the u se  of a recycl ed hydrogen donor sol vent obtai ned 
from a coal -deri ved d i sti l l ate .  The donor sol vent process  transfers hydrogen to the coal , thus  
p romo t i n g  l i quefaction of the coal . Fol l owing  sol i d- l i qu i d  product separa t i on by d i s ti l l at ion , 
the so l i d  res i due ( bottoms ) can be s ent to a f l exi coker to produce add i t i ona l  l i q u i d s  and l ow
Btu gas for i n -pl ant fuel . Hydrogen i s  provi ded by steam reformi ng of  gases and recyc l ed to the 
l i quefacti on and sol vent hydrogena t i on sect i ons . Another des i gn opt i on is  to gas i fy the sol i d  
res i due to produce hydrogen . The process i s  s uff i c i ent ly  fl exi bl e t o  a l l ow for d i fferent coal 
feed and to produce a var iety of  l i q u i d  p roducts to meet market demand .  A 250-ton/d p i l ot pl ant 
is  being  operated by Exxon at  Baytown , Texas . 

1 . 2 . 4 . 4  Advanced l iquefacti on devel opment research 

In the Un i ted States , government i nvo l vement in research and devel opment has genera l l y  been 
j ust i f i ed when one of the fol l owing  cr i teri a app ly  

• the costs and benefits  to i nd i v i dua l  e l emen ts of the pri vate sector a re not commens u rate 
w i th the costs a nd benefi ts of the nat ion a s  a whol e ,  
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• the funds req u i red to br ing  research  and devel opment to a s uccessful  concl u s i on are too 
g reat or the r i sks  so h i gh that on ly  the l argest f i rms a re capab l e  of underta k i n g  the tas k  
and , a s  a res u l t ,  t h e  competi t i ve pos i t i on of  smal l er f i rms w i t h i n  an i ndustry may be 
damaged and adopt i on of the technol ogy retarded , or  

• i nforma t i on i s  req u i red fo r s uch  government functi ons a s  p l ann i ng , formu l a t i ng po l i cy ,  and 
estab l i s h i ng regu l at ions  and i ncen t i ves . 

Fo l l ow i ng these cr i teri a ,  a Federa l  ro l e  i n  synthe t i c  fue l s research has  been deve l oped . The 
uncerta i n  nature of  future energy pr i ces , h i gh devel opment costs , and techn i ca l  r i sks  asso
c i ated w i th the deve l opment o f  new synthe t i c  fue l techno l og i es have  j ust i f ied  Federal support . 
F i na l l y ,  research and devel opment o f  envi ronmental control techno l og i es have been s upported 
s i nce such  act i v i ti e s  p rov i de i nforma t i on needed to formu l ate envi ronmental regu l at i ons . 

S i gn i fi cant effort i s  devoted to eng i neer ing  stud i e s  and anal yses that a re requ i red to gu i de and 
eval uate p rocess  deve l opment work .  Two maj or prob l em a reas  common to  most  l i quefacti on p ro
ces ses a re under  study :  ut i l i zat ion of bottoms conta i n i ng a s h  and  unreacted coa l  for hydrogen 
p roducti on and durabi l i ty of  aux i l i a ry equ i pment .  Other s upporting  research  con s i sts  of  deve l 
o p i n g  i mproved cata l ysts and techn i ques for ref i n i ng of coal  l i q u i d s . 

1 . 2 . 5  Need for envi ronmenta l , hea l th ,  and safety i n forma t i on 

The devel opment of env i ronmenta l , heal th , and s a fety i n forma t i on i s  one of the object i ves of  
DOE ' s  coal  l i quefac t i on acti v i t i e s .  Proces s deve l opment pr i or i t i e s  a re s afety , envi ronment , 
opera b i l i ty ,  fl ex i b i l i ty ,  y i e l ds and effi c i enc i es , reduc t i on of techn i ca l  r i s k ,  schedul e ,  cos t ,  
and econom i c s . 1 2 

Hand l i ng and tran spo rta t i on of vast  q uant i t i es of petrol eum products i s  practi ced da i ly  by the 
petro l eum i ndustry .  Wh i l e  there a re hazards assoc i a ted wi th these acti v i t i e s , when the quant i 
t i es o f  materi a l s i nvol ved a re con s i dered , the acci dents that do occur a re i nfrequent . I n  
p hys i ca l  c haracteri s t i c s  re l evant to handl i ng and transport i n g , coal -deri ved l i q u i ds appear to 
be no d i fferent from petro l eum products . However ,  the toxi col og i ca l  propert i e s  a re expected to 
be d i fferent from petro l eum ( Sect . 4 . 1 ) .  

The Fort Lewi s SRC p i l ot p l ant operat ion i ncl udes both ons i te and offs i te env i ronmental mon i 
tor i ng programs to document the q ua l i ty o f  the work i n g  and ne i ghbori ng p l ant envi ronment .  I n  
addi t i on ,  the tox i co l ogy characte r i s t i c s  o f  p rocess l i q u i d s  and sol i ds are be i ng stud i e d ,  a s  
d i scussed i n  Sec t .  4 . 1 . A coord i nated SRC b i omed i ca l  tes t i ng program has  been i n i t i ated .  
S i mi l ar stud i e s  a re under way for  upg raded coa l  l i q u i d s  i n  s upport of commerc i a l i z a t i on p l ans . 
En v i ronmental stud i e s  a re under way to a s sess  state-of-the-art and advanced envi ronmental con
trol techno l og i es for l i que facti on p rocess appl i cat i on s .  

A s i mi l ar tox i co l ogy program i s  be i n g  p repared for H-Coa l and EDS products and for upgraded coal  
l i qu i ds .  Env i ronmental stud i es a l so a re under way to assess state-of-the-art and advanced 
env i ronmental con trol tec hno l og i e s  for these l i q uefaction  process  app l i cat i ons . 

Congress  has  passed many env i ronmenta l l aws i n  the past severa l  years . Coal l i quefac t i on pro
cesses  wi th the i r  concomi tant g aseou s ,  l i q u i d ,  and so l i d  d i scharges must meet the requ i rements 
of, among others , the C l ean A i r  Act , the C l ean Water Act , the Resource Con servat i on and Recovery 
Act ,  and the Tox i c  Su bstances Control  Act . Many emi s s i ons  from coal l i quefaction  p l ants a re 
i dent i ca l  to those from gas i fi cat ion  and , to a l arge extent ,  combusti on systems . However , DOE 
has i denti f i ed t h ree maj o r  i s s ues of concern to l i q uefacti on :  

• devel opment of  part i cu l a r  i ndustr i a l  hyg i ene p rog rams to ensure worker safety i n  l i quefac
t i on p l ants , 

• i dent i f i ca t i on o f  the sources of potent i a l l y  carci nogen i c ,  mutagen i c ,  teratogen i c ,  and 
tox i c  compounds in order to control normal opera t i onal  emi s s i ons  as wel l as acci dental  
l eaks  and s p i l l s ,  and 

• treatment of was tewater conta i n i ng pheno l s and f i na l  d i sposal  of s l udges and sol i d  wastes . 
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The maj or components of a technol ogy hea l th ri s k  ana lys i s  a re represented schemati cal l y  i n  Fi g .  
1 . 1 .  Ri s k  assessments may be d i scussed u s i ng  the generi c  framework of F i g .  1 . 1  wi th  the com
ponents defi ned as fol l ows : 

F i g .  1 . 1 .  Scheme for technol ogy asses sment . 

Technol ogy descript i on 

Technol ogy descri ptions  of p rocess des i gn s  for fuel cyc l e s  o r  components of fuel  cycl es i nc l ude 
i nput , i ntermed i ate , and product s treams and envi ronmenta l control  techno l ogy . P rocess descri p
ti ons i nc l ude suffi c i ent deta i l  to i denti fy potenti a l  re l eases  that may affect occupat i onal  o r  
pub l i c  hea l th .  D u r i n g  devel opment of  the techno l ogy descr i pti on , a l i s t  o f  mate ri a l s  ( e . g . , 
pheno l s and PNAs ) of potenti a l  concern i s  devel oped . The l i s t  of materi a l s  of concern for 
synfuel  technol o g i es i s  based on i nformat ion  from rel ated proces ses and on  b i ol og i cal , chemi cal , 
and phys i ca l  measurements for bench- , p i l ot- , o r  demonstrat i on-sca l e  experi ments i n  support of  
the deve l opment of commerc i al -sca l e  synfuel fac i l i ti e s .  The  b i ol og i cal  data base  for  sel ec t i on 
of materi a l s of concern i s  d i scussed fu rther under heal th effects a s sessments . 

Exposure a s ses sment 

Exposure a s sessment i s  defi ned as an eva l u a t i on of the concentrations  of tox i c  materi a l s  i n  
s pace and t i me a t  t he i r i nterface w i th target popul ations . Referri ng  to F i g .  1 . 1 ,  the i nputs to 
a n  exposure a s sessment are as fol l ows : 

• Source term . Concentrations  of tox i c  materi a l s i n  process streams , i nc l ud i n g  chemica l  and 
phys i ca l  characteri zat ion  and p rofi l es of c l asses of compounds . P rocess streams i nc l ude 
effl uen t ,  emi s s i on , and p roduct streams . Mass  fl ow rates of toxi c  materi a l  wi l l  be 
essent i a l . 
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Mu l t i med i a  transport . Atmospher i c  and aqua t i c  
derma l a bsorp t i on or food cha i n  contami nat i on . 
wou l d  have to i nc l ude cons i derat ion  of so i l and 
i nc l udes con s i derat i on of  medi a  i n teract ion  and 

tran sforma t i on and/or transport res u l ti ng i n  
Outputs of mul t imed i a  transport mode l s  
sed i ment fate . Mul t imed i a  transport 
d i rect exposure .  

• Chem ica l  and  p hy s i ca l  propert ie s . C hemi ca l  and phys i ca l  characte r i z a t i on of tox i c  mate
r i a l s  i n  a i r ,  food , and water at  the i r  i nterface wi th target popu l a t i on s .  

• Popu l a t i on expos ure a s se ssmen t .  I dent i f i ca t i on o f  popu l at i on s  at  r i s k .  L i fe sty l e ,  
demogra p h i c  pattern s ,  l i v i ng h ab i t s  can dramat ica l l y  i nfl uence popu l a t i ons  a t  r i s k .  

Hea l th effects a s sessment 

Idea l l y ,  the output of  a hea l th effects a s sessment shows r i s k  a s  rel ated to exposure or dose .  
Ri s k  refers to morta l i ty or morb i d i ty in  humans . Hea l th effects asses sment i nvol ves extra
po l at i on of tox i c i ty data from every l evel of b i o l og i c a l  organ i za t i on to prov i de human hea l th 
r i s k  data . The process  i s  represented sc hema t i ca l l y  i n  F i g .  1 . 2 .  Gener i ca l l y ,  the process 
i n vol ves i dent i f i c a t i on of  concern s ,  data procu rement ,  i nforma t i on retr ieva l , and ana l ys i s .  The 
major types of  current l y  ava i l ab l e b i o l og ica l  data at the var i ous  l eve l s  of b i o l og ica l  organ i za 
t i on are 
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F i g .  1 . 2 .  Hea l th r i sk  a n a l ys i s .  

• Human  stud i e s . Med i c a l  s u rve i l l ance and ep i demi o l og i ca l  stud i e s  o n  occupa t i ona l  o r  publ i c  
groups exposed t o  mater ia l s  of concern for coal  l i quefac t i on a n d  o i l s ha l e  technol og ie s  
u nder con s i dera t i on . 

• Animal  tox i co l og i c a l  stud i es . Dose-response rel at i on sh i ps for carc i nogenc i ty ,  l i fe-span , 
reproduc t i on ,  teratogen i c i ty ,  and mutagen i c i ty for mater i a l s of concern . Major pa rameters 
to be con s i dered a re expos ure route , exposure ra te , i nterspec i es compar i sons , mechan i st i c  
a n d  meta bo l i c  factors , dose d i stri but i on , a n d  pred i ct i ve va l ue for organ damage o r  
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neu rotox i c i ty .  Mathemat ica l /theoretica l  model s of dose-response and re l evant extrapo l at ions  
w i l l  be  u sefu l i n  desc ri ption  a pp l i cat ions . 

• Cel l u l ar- l evel s tud i es . E x i st i ng  data from cel l u l ar- l evel stud i e s  wi l l  be u seful  for 
compa r ing  mutagene s i s/toxicol ogy of  synfuel s versus that of natural petro l eum . These da ta 
can a l so be u seful for s c reen i ng comp l ex mi xtures as wel l as pure compounds in e l uc i da t i ng 
i n  v i tro/ i n  v i vo cytogenet ics  and i n  e l uc i dat ing somat ic  cel l tran sforma t i on ( F i g s .  1 . 1 
and 1 . 2 ) ; the data a re a l so u seful a s  poten t i a l  b i oassay sys tems for human exposure .  
Fu rther d i scu s s i on o f  the pred i ct i ve power of cel l u l ar- l evel  stud i e s  i s  g i ven unde r major  
data needs . 

• Subcel l u l a r s tud i e s .  Stud i e s  a t  the s ubcel l u l a r l evel  p ro v i de i n forma t i on on metabo l i sm ,  
repa i r  processes , comp l ex mi xtu re synerg i sms o r  antagon i sms , and l aboratory data on 
c hemi ca l , phys i ca l , or  b i o l og i ca l  modi f icat ions  that may occ u r  between source and rece i ve r .  

• Structure acti v i ty s tudi es . The chemica l  structu re and phys i ca l  propert i es of a materi a l  
c a n  c a u s e  i t  t o  be  s us pect because  of s im i l a ri ti es t o  known toxi c  mater i a l s .  As i nd i cated 
in F i g .  1 . 2 ,  the amount of uncertai n ty wou l d  be l arge in extrapo l a t i ng s uch i n forma t i on to 
p ro v i de a human heal th effects a s ses smen t .  

Hea l th ri s k  asessment 

Heal th ri s k  a s ses sment con s i sts of two ma i n  components : exposu re a sses sment and hea l th effects 
a s ses sment ( a s  desc ri bed a bove) . These e s sent i a l  i nputs a re combi ned to descri be the est imated 
impacts on human heal th of  the ma ter i a l s of concern that a re associ ated w i th the g i ven tec h
nol ogy . I n i t i a l l y ,  the l i s t  of mater i a l s of concern may be a l ong one and may necess i tate 
several succe s s i vely more r i gorou s app l i ca t i on s  of the enti re ri sk  a s sessment process in order 
to rank the mater i a l s of  concern on the bas i s  of potent i a l  human hea l th impacts . Worst-case 
a ss umpt ions  regard i ng mul t imed ia  trans port l ead ing  to exposu re assessments and extrapo l at ion of 
toxi c i ty data l eadi ng to heal th effects assessment can be u sed in f i rst app l i ca t i on .  Mater i a l s 
j u dged to be of m i n i mal  i mp act under such  a s s umptions  can be e l imi nated from further cons i dera
t i on .  The rema i n i ng mater i a l s of concern can then be eval uated under more real i s ti c  a s s umpti ons , 
and data needs can be i dent i f i ed both for more quanti tati ve exposu re asses smen ts and for more 
heal th effects a s sessments . The setti n g  of pr ior i t i es for data needs wi th respect to reduct i on 
of uncerta i n t i es can be a ttempted . Feedback of concerns wi l l  a l l ow for more effec t i ve tech
nol ogy control modi f icat i ons focused on occupati onal and publ i c  hea l th concern s .  

Hea l th ri s k  ana lys i s  i s  a compl ex act i v i ty that i nvol ves ( 1 )  extrapo l at ion o f  toxi c i ty data from 
h i g h - l eve l  exposures  o r  doses and ( 2 )  extrapo l a t i on from one b i ol og ica l  system to another .  
Controversy st i l l  exi sts among s c i ent i sts  about  how to  extra po l ate th i s  knowl edge to  est imate 
the dose-res pon se rate for h umans . H ea l th effects assessment must  con s i der  b i ol og ica l  mecha
n i sms and effects data a t  every l evel  of  b i o l og i ca l  organ i za t i on and several  dose l eve l s i n  
a ttempting  t o  arrive  a t  b e s t  pos s i b l e  est imates of  human hea l th ri s k  a s  a functi on of  exposure 
or  dose . For examp l e ,  ce rta i n  trace e l ements a re essent i a l  to the metabo l i c  processes but at  
very h i gh doses become toxi c ,  and the dose  response becomes " U - shaped" a s  i s  found w ith  ord i na ry 
tabl e s a l t  ( NaCl ) .  Genera l l y ,  i deal  est imates are not ach i evab l e because of the l ac k  of  
knowl edge o f  the b i o l og ica l , c hemi ca l , and p hys i ca l  mechani sms of  d i sease processes . Ri s k  i s  
d i scussed i n  rel ati ve o r  comparati ve  terms , and dose-res ponse  model s a re whol l y  descr i pti ve .  
Model ers i n  the descr i pti ve s ense  and those who have attempted mechan i st i c  model s f i nd that 
ava i l ab l e b i o l og ica l  effects data a re not col l ected to test  any parti c u l a r  hol i st i c  model and ,  
fu rthermore , a va i l ab l e data can  be  "f i tted" by  u s i ng several mode l s .  Often , exper iments become 
" s e rvants" of other experiments , and not enough  attent ion i s  g i ven to the hybri d i zat ion of  
b i ol og ica l  exper imenta t i on and model or  concept-hypothes i s  test i n g .  I f  " fi tted " model s d i verge 
by orders of  magn i tude at  l ow- l evel doses , l i ttl e wi l l  be  l ea rned from thei r u s e .  C l ea rl y ,  
hea l th e ffects a s sessment requ i res a strong e l ement o f  profess i onal j udgment across many 
d i s c i pl i nes , and mechan i st i c  model s s houl d app ly  reasonably wel l at l ow dose and l ow-dose rates 
provi ded a l l a ppropri a te mechan i sms have been con s i dered . 

The asses sment methodol ogy i l l u strated i n  F i g s .  1 . 1 and 1 . 2 p rov i des the framework for coal 
conver s i on a s sessments . Severa l  a reas need i n g  study are a l ready apparent , espec i a l l y  as they 
rel ate to g u i dance fo r the es tima t i on of hea l th ri s ks .  Gu i dance mus t  be deri ved on the bas i s  of  
exi st i ng ep i demi o l og i c a l , toxi col og ica l , and  theoretica l  data , s uppl emented by  s hort-term 
tox i c i ty test ing  data . Such  s u p p l emen ta l data a re of parti c u l a r  i mportance for the coal  con
vers ion program because , in many cases , p roces s samp l es wi l l  be compl ex mi xtures of compounds 
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for w h i c h  l i ttl e o r  n o  tox i co l og i ca l  data wi l l  b e  ava i l a b l e .  Currently we can state on ly  that 
tox i co l o g i ca l  data shou l d  be  obta i ned i n  such a way that toxi c i ty of a comp l ex m i xture can be 
b racketed by the better- known tox i c i t i es of i nd i v idua l  compound s .  

1 . 2 . 6  L iqu i d  a l ternati ves and envi ronmenta l i mpacts 

I n  exam i n i n g a l ternati ves to coal  l i quefact ion , one a ss umpt ion  i s  that the o i l that wou l d  have 
been supp l i ed a s  a con sequence of DOE ' s  coal  l i quefact ion  acti v i t i es wou l d  be repl aced by one 
o r  more of the a l ternat i ves . Of  the a l ternati ves to coal l i quefact i on , no  s i n g l e  technol ogy i s  
expec ted to be capab l e o f  ma k i ng u p  the amount o f  o i l projected from coal -deri ved l i q u i d s , i n  
the event the l i quefac t i on acti v i t i es were termi nated . I t  i s  pos s i b l e  that a comb i nat ion  of 
a l ternat i ve sources  cou l d  p roduce fuel  equal  in amount to that expected from l i quefac t i on . 
However , produc t i on of fuel at g reater l evel s than the nat iona l  goal s i n  any one a rea wou l d  r i s k  
d i s rupt i n g  other sectors o f  the program . 

The a l terna t i ve sources of l i qu i d  fuel s i nc l ude 

• i nc reased dome s t i c  o i l  p roduct ion , 

• o i l  s ha l e  deve l o pment , 

• enhanced o i  1 recovery ,  

• outer conti nenta l she l f petrol eum , 

• tar sands and heavy o i  1 ,  

• b i omass/al cohol , 

• i mported o i l , and 

• coa l -o i l m i xture . 

I n  add i t i on to these a l ternat i ves to l i qu i d fuel s ,  there i s  the a l ternat i ve of i ncreased use  of 
coa l  through d i rect combu s t i on .  Two of these a re 

• convent i ona l  coa l -f i red power p l ants  and 

• atmospheri c fl u i d i zed-bed combus t i on . 

Deve l o p i n g  a ny of the l i q u i d  a l ternat i ves l i sted i n  Sec t .  1 . 2 . 6  wi l l  have adverse effec ts on 
the l ocal  env i ronment where such devel opment occurs . The deg ree of i mpact wi l l  depend on 
factors such as emi s s i on rates , water requ i rements ,  successful  use  of m i t i ga t i n g  meas u res , and 
on the ab i l i ty of  the env i ronment to accommodate the res i dua l  factors . I n  the fo l l owi ng d i s 
c u s s i on , an overvi ew of  the  major  poten t i a l  envi ronmental i mpacts of  t he  l i qu i d  fue l s a l terna
t i ves  i s  presented . Greater deta i l  o f  the envi ronmental i mpacts i s  provi ded in  the  Fina l 
Environmenta l Impact Statement - A l ternative Fue ls Demons tration Program, Vol s .  I and I I ,  
Report ERDA- 1 547 . I n  add i t i on , the env i ronmental  i mpacts of sel ected l i q u i d  a l ternati ves  a re 
g raph i ca l l y  compared i n  F i g s .  1 . 3 and 1 . 4 .  The potent i a l  for water qua l i ty degradation  and 
hea l th and s afety hazards for several l i qu i d  technol ogi es a re compared in F i g .  1 . 5 .  

1 . 2 . 6 . 1  I nc reased dome s t i c  o i l  produc t i on 

I n c reased o i l produc t i on wou l d  l i ke ly  occur both onshore and offs hore i n  Al aska  and the con
t i n ental  48 states . The env i ronmental i mpacts resu l t i n g  from ref i n i ng and consumpt ion of 
petrol eum wou l d  be s i m i l a r  for both synthet i c  and natural fuel s ;  however ,  the ref i n i ng tech
nol ogy wou l d  be more exten s i ve for  synthet i c  fuel s .  S im i l ar to i nc rea sed produc t i on of syn
c rudes , i nc reased p roduct i on of  petro l eum wou l d  resu l t  i n  conj unct i ve deve l opments , such  as 
con struct i on of  p i pe l i ne s  and roads ,  and transportat ion of crude o i l by tanker .  These envi ron
menta l i mpacts , and other s ,  such  as effec ts on the phys i ca l  ( a i r ,  wate r ,  topography ) , b i o l og i cal , 
and  soci oeconom i c  en v i ronment , a re not expected to be d i srupt i ve .  
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D E G R E E  P O T E N T  I A l  WAT E R  QUAI I T Y D E G RADAT I O N 
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P O T E N T I A L H EA L T H  AND SAF E T Y  HAZARDS 
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B I OMASS 

B I OMASS 

F i g .  1 . 5 .  Qua l i tat i ve and subjec t i ve comparat i ve assessment o f  the poten t i a l  for water 
qua l i ty degradati on ( ba sed on worst case , not assuming  zero d i scharge)  and hea l th safety hazards . Sources : SRC- I va l ues from Appen d i x  C ;  other data from Draft Environmental Impact Statement, 
Development Policy Options for the Nava l  Oi l Sha l e  Reserves in Colorado, vol . 1 ,  August  1 980 . 

1 . 2 . 6 . 2  O i l s h a l e  devel opment 

Ai r qua l i ty concerns assoc i a ted w i th o i l  s ha l e  re l ate to ( 1 )  the product i on of  both cr i ter i a  
pol l utants ( e . g . , carbon monoxi de ,  su l fur d i ox i de ,  n i trogen oxi de s )  a nd  noncr i ter i a  pol l utants 
from su rface and in s i tu retorti n g  and ( 2 )  part i cu l ate matter and noncr ite r i a  pol l utants asso
c i ated w i th dusts from m i n i ng and crush ing  of  raw s ha l e  and resuspen s i on of d i sposed spent 
sha l e .  

Wa ter resource i mpacts encompass effl uent control and water supp l y .  I n  the semi a r i d  P i ceance 
and U i nta geo l og i ca l  bas i ns i n  Col orado and Utah , where most  of the h i gh-qua l i ty o i l  sha l e i s  
found , water pumped from mi nes o r  drawn for process  use i s  expected to be recyc l ed o r  consumed . 
Effl uen t probl ems a re focused on poten t i a l  contam i na t i on of aqu i fers and surface waters by 
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l each ing  from s pent s ha l e  p i l es ,  by e va porat i ve and l agoon concentrates , or  from burned-out i n  
s i tu retorts , rather than d i rect emi s s i on s .  Probl ems w i th i n  s i tu processes caused by backfl ood 
water and fug i t i ve gas emi s s i ons may res u l t  i n  contami nati on of groundwater aqu i fers . Ground
water s u pp l i es and s urface water s u pp l i es fed by groundwater a q u i fers mi ght be affected for very 
l ong peri ods of t i me ,  thereby c rea t i ng d i ff i cu l t i es i n  secur ing  adequate water s u pp l i es for 
retort operat i ons , as  we l l  as  for any other uses of the aqu i fe r .  

Stabi l i za t i on and management o f  s pent sha l e and other wastes from s urface retorti ng processes 
w i l l  requ i re add i t i onal  researc h ,  devel opment ,  and demonstrat i on before the l each ing  concerns 
a re reso l ved . For s u rface operat i ons , l ong-term i n forma t i on is  l ac k i ng on s tab i l i za t i on of 
sha l e p i l es , l eachate rates , and retort and other wastewaters as  they may affect s urface water 
and groundwater .  There i s  a l ack of  knowl edge about the changes in form and tox i c i ty of 
i norgan i c  and organ i c  res i dua l s that may occur by mi c rob i a l  or  chem ica l  react i on .  

The effects o f  i n  s i tu processes on g roundwater and the rel at i onsh i ps  between g roundwater and 
s urface water i mpacts a re poorly understood . The var i ab l es that affect the quant i ty and qua l i ty 
of retort water are a l so  poorly understoo d .  Means have n o t  been devel oped f o r  prevent ing con
tami nati on of  g roundwater aqu i fers by backfl ood water for in s i tu operat i ons . 

Maj or  uncerta i nt ies exi st  w i th s u rface retorti ng concern ing  the l arge vol umes of s pent sha l e for 
d i s posa l . D i s posal  o f  s pent sha l e and storage of raw sha l e  cou l d  c reate l and d i stu rbances of 
l arge magn i tude , potent ia l  accumu l a t i on of tox i c  su bstances i n  vegeta t i on , and contami nat ion of 
g roundwaters and s u rface waters from runoff . 1 3 

1 . 2 . 6 . 3  En hanced o i l recovery 

Steam fl ood i ng ,  the thermal method se l ected for the reference case , ut i l i zes separate i nj ec t i on 
and produc t i on wel l s .  I n ject ing steam enhances the recovery of heavy o i l s  by expan d i ng the 
o i l  and reduc i n g  i ts v i sco s i ty ,  by push i ng the o i l  toward the recovery we l l , and by steam 
d i st i l l a t i on . 

Ai r emi s s i ons  from the steam i nj ec t i on process resu l t  c h i ef ly  from the coa l - or o i l -f i red 
bo i l ers necessary for s team p roduct i on .  Hydrocarbon emi s s i ons may be rel eased if the storage 
tanks and p roduct ion  wel l s  a re not equi pped w i th vapor recovery systems . Hydroca rbon emi s s i ons 
wou l d  resu l t from o i l  s p i l l s  or  other acci dents . 

Steam fl ood i n g  i s  a water-consumpti ve process . The p roduc t i on of 1 00 , 000 bbl of o i l per day 
wou l d  requ i re a pproxi ma te l y  38 , 000 acre-ft of  water per year .  

Contam i na t i on o f  g roundwater sources through l eaks  i n  we l l  c a s i ngs genera l l y  i s  a concern i n  
p ressur i zed i nj ect i on operati ons and i n  o i l  p roducti on i n  genera l . S p i l l s  o f  o i l  o r  produced 
br ine cou l d  occur as the resu l t  of acci dents at the wel l head , storage faci l i ti e s , or  a l ong the 
transporta t i on route . 

Because o i l  p roduced by s team f l ood i n g  does not req u i re u pg ra d i ng before transporta t i on ,  the 
most s i gn i f i cant source of  sol i d  waste is the s l udge resu l t i ng from pol l u t i on control equ i pment 
necessary for control l i ng emi s s i ons from bo i l ers . Other sol i d  wastes generated by steam fl ood
i n g  operat i ons i nc l ude dr i l l i n g  muds and fi nes and wastes from s i te prepara t i on . Dri l l i ng muds 
and scrubber s l udge may conta i n  tox i c  substances wh i ch cou l d  potent i a l l y degrade water qua l i ty .  
Howe ve r ,  so l i d  wastes generated by th i s  a l ternati ve a re genera l l y  l ess  hazardous and of  much 
sma l l er vol ume than those p roduced by the o i l -shal e a l ternat i ve . 1 4 

1 . 2 . 6 . 4  Outer  cont i nental s he l f petrol eum 

Ai r emi ss i ons  resu l t p r imar i l y  from fuel combus t i on for power generat i on ,  and o i l  storage and 
proces s i n g .  Add i t i onal  emi s s i ons may resu l t  from we l l  f i res or  o i l s p i l l s .  I f  a gas bl owout 
were to occu r ,  methane and other l i ght  hydrocarbons wou l d  be rel eased , as  wel l as  hyd rogen 
s u l f i de .  

Wa ter i mpacts may resu l t  from o i l  s pi l l s ,  wh i ch can i ntroduce l arge quant i t i tes of organ i c  
compounds i n to the water col umn . I f  the o i l i s  s p i l l ed beneath the s urface from a ruptured 
p i pe l i n e ,  much of the o i l  wou l d  be ta ken i nto the wa ter col umn . I f  o i l  i s  s p i l l ed at the sur
face , it  may form s l i cks wh i ch cover a cons i derabl e surface area . The rate of d i scharge  and 
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duration  of  t he  s p i l l  a l so determ ine t he  types of  e ffects t he  s p i l l  wi l l  have . Spi l l  transport 
depends upon such factors as l ocat i on ,  meteoro l o g i ca l  cond i t i ons , currents , and t i des . These 
factors , as  wel l as  the l ocati on of  vu l nera b l e  resou rces , wi l l  determine  how much damage i s  
c aused by the sp i l l . 

Wa ter q ua l i ty w i l l  be a ffected by i nc reased turb i d i ty resu l t i ng from the d i s posal  of sol i d  
wastes such a s  dr i l l i ng muds and cutt i ngs . L arge quant i ti es of sed i ment a l so are suspended 
d u r i ng p i pe l i ne p l acement and bur ia l . 1 4 

1 . 2 . 6 . 5  T a r  sands and heavy o i l 

The envi ronmental e ffects and resu l t i n g  p robl ems associ ated wi th the devel opment of a tar sand 
producti on i ndustry a re expected to be genera l l y  s i mi l ar to those of  other extract i ve indus
tri es , espec i a l l y  o i l -sha l e  opera t i ons u s i ng open p i t  mi n i ng and above-ground or  in  s i tu 
retort i ng . These i mpacts a re d i scussed i n  Sec t .  1 . 2 . 6 . 2 .  

1 . 2 . 6 . 6  B i omass/al cohol 

When corn starch i s  converted to a l cohol  by means of  hydro lys i s  and fermentat i on ,  approx imate l y  
equal  we i ghts o f  ethanol a n d  ca rbon d i ox i de a re formed i n  the proces ses . Thi s CO2 i s  usua l l y  
vented t o  t h e  a tmosphere . L i ttl e i nforma t i on ex i sts rega rdi ng the spec i f i c  nature of the hy
d rocarbon s assoc i ated w i th thi s ex i t  gas . Some wri ters have suggested an arb i trary 1 %  l oss  of  
p roduct ( ethanol ) .  Odor  i s  occa s i onal l y  ment i oned as  an env i ronmental probl em in  res i denti a l  
a reas b u t  c a n  b e  avo i ded  by u s e  o f  modern c l osed fermenters w i th we l l -de s i gned a n d  properly 
ma i ntai ned equ i pment .  

As i de from the s tud i ed emi s s i ons o f  any power p l ant used to supp ly  process  heat , the l a rgest 
emi s s i on of  part i cu l ates from ethanol produc t i on occu rs in the front and back ends of the pl ant , 
that i s ,  from g ra i n  e l evators , screen ing and gr i nd i ng of corn i n  the beg i nn i n g ,  and dur ing  the 
dry i n g  and hand l i ng of  spent d i st i l l ers ' g ra i ns in the by-product area . Emi s s i ons are genera l l y  
control l ed by gas cyc l ones fol l owed by fabr i c-bag f i l ters . 

Est imates o f  res i dua l s have been made for a 20-mi l l i on-ga l - per-yea r  ethanol p l ant .  The amount 
o f  raw waste mi ght range from a pprox ima te ly  1 2  to 55  gal  per ga l  of  product .  The was te may 
conta in  contami nants equ i va l ent to 0 . 1 2  to 0 . 1 7  l b  of BODs ( fi ve-day b i o l og i ca l  oxygen demand ) 
per ga l  o f  ethanol  product .  

The  ma i n  source o f  so l i d  waste i s  b i o l og i ca l  g rowth assoc i a ted w i th secondary treatment o f  the 
l i qu i d  waste pre v i ou s l y  menti oned . Approx imately 0 . 5  l b  of excess acti vated s l udge can be 
expected for each pound of  BODs removed . Assumi ng that the raw waste conta i ns 0 . 1 7  l b  of  BOD s 
per ga l  of product ethanol , 95% removal  corresponds to 961 tons of BODs removed per 1 0 1 2 Btu 
p roduced . Excess waste , then , wi l l  amount to 480 tons per 1 0 1 2 Btu . 

Sol i d  wastes from b i omass  farms for methanol p roduc t i on shou l d  be m i n i ma l , because opti mum use 
of  the y i e l d  shou l d be the pr ime goal  of  b i omass  technol ogy . Howeve r ,  sed i ment l oad i ng  o f  
waterways w i l l  resu l t from conventi onal  l ogg i ng techn i ques . For a 1 70 , 000 g a l / d  methanol p l ant 
w i th acti vated s l udge treatment , i t  has been est ima ted that 0 . 64 ton/d of  BODs wou l d  be produced 
a l ong w i th 6 tons/d of waste acti vated so l i ds and 25 ton s/d of  ash and unburned carbon . 1 3 

1 . 2 . 6 . 7  Coa l -o i l  mi xture technol ogy 

I ncreased env i ronmental e ffects resu l ti ng from convert i ng from o i l to coal -o i l m ixtu re (COM ) 
bo i l er and furnace f i r i ng wou l d  be caused ma i n l y  by combust i on d i fferences . Envi ronmental 
i mpacts expected in COM p reparati on opera t ions para l l e l  those experi enced w i t h  coa l -f i red power 
p l ants . The m i x i ng wou l d  occur i n  a c l osed system and requ i res no wa te r ,  and l and use wou l d  
cons i st o f  the standard coal -f i red power p l ant coal storage p i l e ,  p l u s  a re l at i ve ly  sma l l a rea  
for COM  m i x i ng and short-term s torage . 

The combust ion e ff i c i ency o f  COM f i r i ng - a bout 98% - approaches that of o i l  f i r i ng , and the 
env i ronmental impacts l i e between coa l - and o i l -fi red systems . 

Su l fu r ,  n i trogen , and m i neral matter content a l l w i l l  be i nc reased over that of o i l  a l one . 
Typ i ca l l y ,  fuel o i l s  conta i n  mi nera l matter at l eve l s  rang i ng from trace quan t i t i es to not over 
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0 . 1 %  wh i l e  some coal s have over  30% mi neral matter . Thus , at  a 30% coa l l oad i ng i n  COM the 
mi neral matter cou l d  be i ncreased to 9% from 0 . 1 % .  Emi s s i ons  o f  su l fur d i ox i de ,  n i trogen 
o x i des , and part icu l a tes  w i l l  be i ncreased , perhaps to the po int  of requ i ri ng control system 
mod i fi ca t i on or retrofi t .  I n  add i t i o n ,  unburned hydrocarbon emi ss i ons i nc l ud ing  po l ynuc l ear 
aroma t i c s  may occu r .  T hu s ,  the envi ronmental control s requ i red for combu s t i on wou l d con s i s t  of 
those , a l be i t  to a l es ser degree , wh i c h  a re emp l oyed in coa l -f i red powe r  p l ants . 

L i kew i s e ,  wastewater streams and treatment ( bo i l er and coo l i ng tower b l owdown , fl oor and equ i p
ment dra i ns , etc . )  wou l d be s i m i l ar  to those i n  coal -f i red power p l ants . Due to the i nherently 
ero s i ve nature of  COM m i x i ng and pump i n g  operations , pump and va l ve l eaks  and s p i l l s  cou l d  be 
expected . T h i s  i s  the s i ng l e  operat i on that may set COM technol ogy apart from coa l - and o i l 
f i red systems . T hu s ,  backup systems , so i l -su rface treatment ,  and component l ocation  shou l d  be 
con s i dered in deve l op ing  COM techno l ogy . 

1 . 2 . 6 . 8  Imported o i l  

The  option  o f  i ncrea s i n g  i mports o f  petro l eum c reates other probl ems , most  importantl y ,  the 
question o f  nati onal securi ty and t he effect on the nation ' s  bal ance of  payments . The poten t i a l  
envi ronmental i mpacts resul t i ng from i ncreased o i l  i mports wou l d  res u l t from tanker operati ons , 
o i l  hand l i ng and transfer  opera t i ons , refi n i ng opera t i ons , and construc t i on act i v i t i e s , such  as  
deep-water ports . T h e  major  i mpact to the h uman envi ronment from i nc reased i mports is  economi c .  
I n  addi t i on , an i ncreased dependence on forei gn sources for o i l  supp l i es wou l d  i ncrease the 
poten t i a l  i mpacts assoc i ated wi th a d i sruption of these i mports . Deta i l ed d i scuss i on of the 
i mpacts res u l t i ng  from i ncreased i mports i s  presented in ref . 1 .  

1 . 2 . 6 . 9  D i rect coal  combust ion 

The  f l exi b i l i ty of the SRC-I  process to produce a mi xture of sol i d  and l i q u i d  products i s  d i s 
cussed i n  Sect . 1 . 3 .  Other options  for supp ly ing  domest ic  petro l eum and the i r  comparati ve 
env i ronmental effects are d i scussed ear l i er i n  th i s  secti on .  I n  add i t ion to these opt i ons , 
there a re certa i n  d i rect coal  combustion  opt ions  that cou l d be ut i l i zed to d i sp l ace fore i gn o i l  
i n  some markets ant i c i pated t o  b e  served by S RC - I  sol i d s .  These options  i nc l ude d i rect coal  
combustion  wi th scrubbers and prec i p i tators , or atmospheric  fl u i d i zed bed combu s t i on , wi th  
a ppropri ate control s .  

En v i ronmental i mpacts for these two options  are provi ded i n  Tabl es  1 . 2 and 1 . 3 .  Comparat i ve 
envi ronmental est i mates for SRC so l i d s  are provi ded i n  Tabl e 1 . 4 .  The estimates i n  each tabl e 
are  based on an equ i va l ent energy output of 1 00 , 000 bbl /d  o f  No . 6 fuel o i l  to faci l i tate com
par i son s .  I n  add i t i on ,  e ffects are traced back t o  the mi n i ng steps t o  account for d i fferi ng 
effi c i enc i es of  convers i on/ process i n g .  Under ly ing assumpt i ons  are l i sted in the respect i ve 
tabl es . I t  s hou l d be noted t hat  combustion  i mpacts of ut i l i z i ng SRC- I  so l i ds are uncerta i n  due 
to the l imi ted test b urn data a va i l ab l e .  

Al though these tabl es  a re u seful for overa l l comparati ve  purposes , i t  s houl d b e  remembered that 
emi ss i ons from the var ious  process i ng/combustion  steps d i ffer s ubstanti a l l y  for the SRC - I  
process , a s  compared wi th t he other two operati ons ,  and wi l l  l i ke l y  occur at  d i fferent l ocat i on s  
renderi ng d i rect compari sons d i ff i c u l t .  

1 . 2 . 7  Coal l iquefact i on programma t i c  a l ternati ves and envi ronmental  i mpacts 

The t hree coal  l i quefacti on programmatic  a l ternati ves i nc l ude : 

• no act i on 

• l i mi ted-i nvol vemen t ,  l ong-term research and devel opment 

• exten s i ve- i nvol v ement resea rch , devel opment ,  and demonstration . 

1 . 2 . 7 . 1 No act ion 

The government coul d e l ect to take no act ion regard i ng synthet ic  fue l s devel opment .  Under t h i s  
a l ternati ve , devel o pment of  d i rect l i quefacti on techno l ogy wou l d b e  l eft ent i re l y  t o  the pri vate 
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Table 1 . 2 .  Environmental i mpacts associated with a coal·fired power plant equipped 
with wet scrubbers and electrostatic precipitator 

Combustion impacts 

Air emissions, tons per yeara,b,c 
S02 
NO x 
TSP 
Nonmethane HC 
CO 

Water requ i rements, gallyear 
Power plant makeup water 
Env ironmental clean ing makeup water 

Total 
Land requirements, acres per yeard 

Land for power plant and environmental sol id waste d isposal 
Sol id waste, tons per year 

Bottom ash from boiler (d r y )  
Col lected f ly a s h  (d ry) from precipitator 

Total ash 

Li mestone scrubber s l udge (d ry) 

Coal preparation impacts 

Air  emiss ions,  tons per year 
Fug i tive emissions 
Particu late em issions with control 

Water requ i rements, gallyear 
Coal preparation makeup water 

Land requ i rements, acres per year 
Land for coal preparation solid waste storage 

Sol id waste, tons per year 
Solid waste from coal preparation to storage 

Transportation impacts, tons per year 

F ug i tive coal particulate emissions 
Diesel emiss ionsh, i  

CO 
Particulate 
S0 2 
HC 
NO x 

Water i m pacts 
Land i mpacts from construction of roads and railways 

Mining i mpacts 

Air  emissions from surface min ing,  tons per yearj,k,l 
Particu late 
S0 2 
NO x 
CO 
Organ iCS 

Water req u i rements for surface min ing (dust control and 
revegetation) acre·ft/yearm 

Land d i sturbed by surface m in ing, acres per year/,n, o,p 
So l id waste from underground min ing, tons per yearq" 

5.5 X 1 04 
5.5 X 1 04 
2 .7  X 103  
1 .2 X 103  
3 .9  X 1 0 3  

1 . 2  X 1 0 1 0 
1 .  7 X 108  
1 .22 X 1 0 1 0  

66.4 

1 .35 X 1 05 
5.4 X 1 05 

6. 75 X 1 05 
1 .0 X 1 06 

Not quanti fiable 
361' 

1 .0-2.43 X 108 

86.4' 

2.8 X 1 06 

363 
1 29 
336 
258 
390 
Neg l ig ib le 
Not quan tif iable 

29 
27 
378 
230 
42 
255 

432 
1 .2 X 1 05 
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Table 1 .2 (continued) 

Assumptions 

Coal feed to boiler = 7.7 X 1 06 tons per year 
Overal l  p lant  efficiency = 35% 
Plant  l i fetime = 30 years 
100,000 bbl/d of No. 6 fuel oil at 6.3 X 106 B tu/bbl = 630 X 1 09 Btu/d 
Pl ant located in Kentucky 
All coal m ined I n  Kentucky 
Zero aqueous d ischarge 

a E lectrostatlc precIpitator for particu late control. 
bWet l i me/l i mestone scrubber for S02 control .  
c High s u l f u r  coal = 3.3% S.  
d Depth of l andf i l l  = 30 ft .  
e Assume 0.075 Ib/ton of coal  processed us ing cyclone fol lowed by wet scrubbing. 
f Assume depth of landf i l l  = 30 ft 
9 1 %  blown away du r ing transport i f  not wetted. 
h Assume average 300-m i l e  trip a l l  by ra i l . 
' D i esel fuel consu mption rate = 1 gal per 200 ton-mi les. 
' E miss ions from underground min ing are m inor. 
k E missi on factors taken from Table B B .2.  
'54% of coal  delivered i s  str ip mined. 
m S u rface mIn ing only. 
n Land d I Stu rbed by underground min ing  IS m i n i ma l .  
° Dens i ty of  coa l  seam is  1 750 tons per acre-ft. 
P Average seam th ickness = 5.5 ft. 
Q Sol tci waste from underground mining "'- 3% of coal extracted. 
r 46% of coal del ivered IS mined underground. 

Sources: 
Energy and the Environment, Council of Env ironmental Qua l i ty, 1 9 73. 
SRC. I D E I S, Appendix BB.  
U.S .  Department of  Energy, Technology Characterizations Environmental 

In formation Handbook, Report DOE/EV-0072, June 1 980. 

Table 1 .3. Environ mental i mpacu associated with a coal-fired power plant 
utilizing an atmospheric fluidized bed and appropriate environmental controls 

Ai r emiss i ons, tons per yeara,b,C,d 
S0 2 
NO x 
TSP 
HC 
CO 

Water req u i remen ts, gal/year 
Total 

Land req u i rements, acres per year 
Main plant s i te 
D isposal area 

Solid waste, tons per year 
Total, dry weight 

Combustion i mpacts 

Coal preparation i mpacu 

Air  emiss ions, tons per year 
F ugi  tive emiss ions 
Particulate emissions w i th control 

Water req u i rements, gal/year 
Land req u I rements, acres per year 
Solid waste, tons/year 

Solid waste from coal preparation to storage 

7.2 X 1 04 
1 .83  X 1 04 
6.9 X 103 

7.5 X 102 
2.8 X 103 

1 . 1  X 1 0 1 0  

1 8  
20.8 

Not quan tif iable 
367e 
1 .0-2.43 X 108 

86.4 
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Table 1 .3 (continued) 

Transportation i mpacts, tons per year 

Fugi tive coal particulate emissions 
Diesel emissionsg•h 

CO 
Particulate 
S02 
HC 
NOx 

Water i m pacts 
Land i m pacts 

Land i m pacts from construction of roads and railways 

Mining impactsi,i,k  

A i r  emissions from surface min ing ,  tons per year 
Particulate 
S02 
NO x 
CO 
Organ ics 

Water requ i rements for surface min ing (dust control and 
revegetation ),  acre-ft/year 

Land d istu rbed by surface mining, acres per year 
Solid waste from underground mining, tons per year 

Eastern b i tu minous  coal 
Heating value = 1 0,780 Btu/lb 
All  coal m ined in Kentucky 
Plan t l ocated in  Kentucky 
65% capacity factor 
Power plan t  efficiency = 35.8% 

Assumptions 

Coal feed to boiler 7. 7 X 1 06 tons per year 
Zero aqueous d i scharge 

a83-85% removal efficiency. 
b Ash content coal = 9.6% by weight. 
cSulfur content = 3.9% by weight 
d F abric f i l ter or electrostatic precipi tator. 

363 
1 29 
336 
258 
390 
Neg l ig ib le  

Not  quantif iable 

29 
2 7  
378 
230 
42 
255 ' 

432 k,m,n,o 

1.2 X 1 05 P,q 

e Assume .075 Ib per ton of coal processed using cyclone fol lowed by wet scrubbing. 
f 1% b lown away during transport I f  not wetted. 
9 Assume average 300·mile trip, a l l  by rai l .  
h D i esel fuel consumption rate = 1 ga l  per 200 ton·mi les. 
i Emissions  from underground min ing are minor. 
iEmiss i on factors taken from Table B B.2. 
k54% of coal del ivered i s  str ip mined. 
'Surface min ing only. 
m Land d isturbed by  underground mining i s  m in imal .  
nDensi  ty of coal  seam is 1 750 tons/acre·ft. 
o Average seam thickness = 5.5 ft. 
PSolid waste from underground min ing = 3% of coal extracted. 
q 46% of coal delivered is m ined underground. 
Sources: 

Energy and the Environmen t, Council of Environmental Qual i ty, 1 9 73. 
SRC· I .  
U.S. Department of Energy, Technology Charac teriza tions Environmental 

Information Handbook, Report D O E/EV·0072, June 1 980. 
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Table 1 .4. Environmental impacts associated with a power plant utilizing SRC·I solid fuel 

Air emissions, tons per yeara,b 

S02 
NO x 

Water requ i rementsC 

Combustion impacts 

Si mi lar to those of atmospheric f lu idized bed 
Land reQuirementsd 

Less than atmospheric f lu id ized bed and coal·fired power plant 
with scrubbers and electrostatic precipitator 

Solid waste. tons per yeare 
Total ash 

9.2 X 1 04 

1 . 5 X 1 05 

7.7 X 1 03 

Coal preparation impacts at SRCI solid fuel power plant 

Solid waste and water req u i rements lor the SRC· I  sol id hand l i ng f 
Land requ irements and a i r  emiss ions lor SRC·I sol id hand l ing 

Conversion impacts 

Air  emissions. tons per year 
Particulate 

S02 
NO x 
CO 
HC 

Water requ irements, gal/year 
Total 

Land requ irements, acres 
Max i m u m  

Solid wastes, tons per year 
Total 

Coal prepa ration impacts at conversion facility 

Not ava i lab le  

Transportation impacts, tons per year 

F ug i tive coal particle emissions from mine to conversion facil ity 
F ugi tive emissions from SRC·I  sol id from conversion facil ity 

to power plant 
Diesel  e missionsi,i 

F rom m i n e  to conversion facil ity 
CO 
Particu late 
S02 
HC 
NO x 

From conversion fac i l i ty to power plant 
CO 
Particu late 

S02 
HC 
NO x 

Mining impacts 

Air emissions from surface min ing, tons per yeark,l,m 
Particu late 

S02 
NO x 
CO 
O rgan ics 

Water reqUirements for surface min ing (dust control and 
revegetation ) ,  acre-It/year 

Land d istu rbed by surface mi n ing, acres per year 
Solid waste from u nderground min ing,  tons per year 

Negl ig ib le  
9 

340 
1 50 

5300 

3600 

40 

6.7 X 1 09 

1 300 

1 .36 X 1 06 

253 

86 
223 
1 7 1 

259 

1 33 

47 

1 23 

94 
1 42 

39 
35 

481  

300 

54 

2 70n 

626 0,P,Q 

1 . 5 X 1 05 ' 
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Table 1.4 (continued) 

Assumptions 

Coal m i ned in Kentucky 
Heating value of solid fuel � 1 5,000 B tu/lb 
Zero aqueous d i scharge 
Conversion of coal to SRC· I  so l id has a thermal efficiency of 70% 
The power plant burning SRC-I solid has a thermal efficiency of 35% 
Assume that on ly  SRC-I solid is produced at conversion faci l i ty 

aSRC·1 product contains 0.8% sulfur. 
b SRC·1 product contains 0. 7% n i trogen. 
eNo scrubber required for 502 control. 
d No scrubber s l udge produced, no sorbent needed. 
'SRC·I  product contains 0. 1 %  ash. 
'SRC-I product wi l l  not require extensive preparation as for coal. 
g Less than those required for the atmospheric f luidized bed and the coal·fired power 

plan t  w i th scrubbers and electrostatic prec ip i tator coal preparation areas because there 
wi l l  not be extensive wastes from coal preparation. 

h Assuming 1 % l oss dur ing transport 
i Assuming I SO-mi le  tr ip carrying 1 .4 X 1 07 tons. 
i Assuming I SO-mile tr ip carrying 7. 7 X 1 06 tons. 
k Emissions from underground mining are minor. 
'Emiss ion factors taken from Table BB.2. 
mS4% of coal del ivered is  str ip mined. 
nSurface m i n ing only. 
O Land d isturbed by u nderground min ing i s  m in imal .  
PDensity of  coal seam is  1 750 tons/acre·ft. 
q Average seam thickness � 5.5 ft 
'Solid waste from underground m i n i ng � 3% of coal extracted. 
Sources: 

Energy and the Environment, Council of Env i ronmental Qua l i ty, 1 973. 
S R C-I  D E IS, Appendix BB. 
U.S.  Department of Energy, Technology Charac terizations Environmental 

Information Handbook, Report DO E/EV-0072, June 1 980. 

sector of the economy .  S i nce there a re tec hn i ca l  and econom i c  r i s ks assoc i ated wi th any new 
venture , technol ogy devel opment wou l d  occur l ater i n  t ime ,  further del ay i ng the depl oyment of 
commerc i a l  fac i l i ti e s .  T h i s i n  turn wou l d continue  our  heavy dependence on i mported o i l .  I n  
addi t i on , pr i vate sector deve l o pment wi thout DOE  i nvol vement may not emphas i ze envi ronmental 
research  at  an earl y date . I t  i s  pos s i bl e  that env i ronmental i mpacts cou l d  be mo re severe under 
the no-acti on a l ternati ve than w i th government support or that more del ay in commerc i a l i zati on 
wou l d  be exper i enced i n  o rder to deve l o p  the necessary env i ronmental techno l ogy .  

1 . 2 . 7 . 2  L i mi ted- i nvol vemen t ,  l ong-term resea rch and deve l opment 

Futu re DOE synfue l s  act i v i t i es wou l d  be l imi ted to l ong-term ,  h i gh-r i s k  endeavors . Once proof
o f-concept has been atta i ned , i t  wou l d  be pr i vate i ndustry ' s  res pon s i bi l i ty to continue  devel op
men t and app l i cat ion of  the  techno l ogy. An examp l e  of  th i s  approach i s  refl ected in the Exxon 
Cata l yt i c  Gas i f i cat ion Proces s ,  a " th i rd-generat ion "  techn i que . DOE , i n  conjunct ion  wi th Exxon , 
proved the process  v i ab i l i ty at a l -ton/d process  devel opment un i t .  The Exxon Corporati on i s  
fund i n g  a $350 to $500 mi l l i on p i l ot pl ant , and i f  th i s  p l ant proves succe s s fu l , i t  i s  anti c i 
pated that the proces s wou l d  b e  sca l ed to e i ther demon strati on or  commerc i a l  s ca l e wi th pri vate 
fund i n g .  

A key facet o f  a Federal  R&D pol i cy or i ented sol e l y  to h i gh-r i s k  technol ogy i s  that i t  removes 
the Government from the pOS i t ion  of  h av i ng  to c hoose between these potenti a l l y  compet i ng tech
nol o g i e s  for  sca l e-u p .  Pr i vate f i rms , each  read i ng the  s i gna l s of  the ma rketpl ace , wou l d  be 
res pon s i b l e  for mak i ng these cho i ces  know i ng that they wou l d  not have to compete aga i nst  a 
s im i l ar Governmen t- s u bs i d i zed effort . Adopt ing  the l i mi ted- i nvol vement , l ong -term resea rch and 
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devel opment a l ternat i ve may resu l t i n  de lay ing  the depl oyment of commerc i a l  fac i l i ti e s  and 
therefore coul d have impa cts  s im i l a r  to those d i s c ussed in Sect . 1 . 2 . 7 . 1 .  

1 . 2 . 7 . 3  Exten s i ve - i nvol vemen t research ,  devel opment ,  and demons trati on 

The demonstra t i on of synfuel s techno l og i es is the i n termedi ate step between the research and 
devel opment process and commerc i a l  depl oyment .  Fol l owing  severa l years of deve l opment , fi rst 
at the l aborato ry and bench sca l e and subsequent ly  through p rocess deve l opment unit  and p i l ot 
p l ant testi n g ,  the more promi s i ng technol o g i es wh i c h  had been rece i v i n g  support by the Govern
ment wou l d  move i nto the demonstration  pha s e .  

T h e  demonstrati on pl ant i s  typ i ca l l y  a mod u l a r  un i t .  I f  i t  s ucceeds i n  val i dati ng the 
economi c ,  envi ronmenta l , and produc t i ve capab i l i t i es of the technol ogy , the next step , for 
most  p rojects , wou l d  be to repl i cate the modu l es to gain the econom ies-of-sca l e  needed to 
produce a commerc i al  p roduc t .  

T h e  envi ronmen ta l impacts expected from t h i s  a l ternati ve wou l d  b e  s imi l ar t o  those descr i bed 
in Sec t .  1 . 4 .  

1 . 3 PURPOSE AND NEED  FOR THE PROPOSED ACTION 

1 . 3 . 1 Summa ry 

The S RC- I  demonstration  p l ant process confi g u rat ion con s i sts of the bas i c  SRC - I  l i q uefaction  
step  fol l owed by  de-a s h i n g  and  a subsequent cata l yt i c  hydrocrack ing  step . Thi s  overa l l  p ro
ces s i n g  confi g u rati on i s  referred to  a s  t he  two-stage l i quefaction (TSL ) p rocess . The degree of  
convers i on of d i s so l ved coal to l i q u i ds in  each  step  can  be adj usted to ta i l or product s l ate to  
sati sfy market needs preva i l i ng at  the t ime of product i on . Th i s  process i ng fl ex i bi l i ty is  
un i que to  the S RC-I  p rocess , and i s  achi eved wh i l e  a l so  ma i ntai n i ng opti mum process effi c i ency 
wh i ch  i n  turn acts to mi n im i ze product cos t .  

Demonstrat i on of t h e  fl exi b l e  T S L  p rocess wi l l  enabl e des i gn and constructi on o f  mu l ti p l e  com
merc i a l  p l ants , respond i ng to d i fferent markets , from the bas i s  of a s i ng l e  demonstrated des i gn .  
Obsol escence i s  not a ri s k  here . The bas i c  S RC- I  l i quefaction step uses n o  cata l ys t  and con
sequent ly  does not carry the operabi l i ty uncerta i n t i es associ ated wi th cata l yti c systems . The 
S RC- I  process i s  not a s  sen s i t i ve to coal source as other p rocesses and so  commerc i a l  pl ants may 
be w ide ly  depl oyed . 

The l i quefi ed coal from the TSL process , when separated i nto product fracti ons and cool ed to 
ambi ent temperatures , y i e l ds both so l i d  and l i q u i d  products . Marketi ng ana l yses i nd i cate SRC - I  
sol i d  appl i cat ions i n  

• o i l -fi red non-coal capab l e  ut i l i ty and i ndustria l  boi l ers , 

• o i l -fi red coal capabl e ut i l i ty boi l ers , 

• new i ntermed i ate l oad ut i l i ty bo i l ers , 

• new i ndustri a l  bo i l ers , and 

• i ndustr i a l  furnaces and k i l ns .  

Several e l ectri c ut i l i t i es and i ndustr i a l  fi rms anti c i pating  s i gn i ficant domest i c  needs for 
synfuel energy supp l i es i n  the 1 990s have agreed to purchase and demonstrate the use of the 
SRC- I  so l i d ,  a s  wel l a s  l i qu i d ,  p roducts for test ing in the i r  own boi l ers or i ndustr i a l  
p rocesses . 

1 . 3 . 2  Pu rpose 

The purpose of the p roposed action i s  to demonstrate that that SRC - I  process is  a v i ab l e and 
competi t i ve so l ut ion  to meeti ng the nati onal need for a l ternati ve energy sources . The SRC - I  
p rocess  i s  t h e  most  mature o f  a l l d i rect coal  l i q uefact i on approaches , having  been the most 
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exten s i ve l y  tested process  at  the p i l ot p l ant sca l e .  Operati on of the demonstration  pl ant 
u s i ng t h i s  tec hno l ogy wi l l  prov i de the i n forma t i on requi red to mi n i m i ze techn ica l  and  economi c 
r i s k  and confi rm the effect i veness of env i ronmental  contro l  sys tems a s  a t i me l y  bas i s  for mov i ng 
forward wi th commerci a l i zat ion . 

The techn i ca l  fea s i b i l i ty o f  the SRC proces s has  been proven by the opera t i on of both bench- and 
p i l ot-sca l e  fac i l i t i e s , i nc l udi ng 6 and 50 tons/d  fac i l i t i es at  W i l sonvi l l e ,  Al abama , and  Fort 
Lewi s ,  Wa s h i ngton , respecti ve l y .  As a resu l t  of  these acti v i t ies , it has  been s hown that the 
SRC- I process  o ffers s i mp l i c i ty and ease of  operab i l i ty .  T h i s  judgment i s  based on the i n heren t 
nature of the SRC- I  proce s s :  noncata l yt i c  coal react ion s ,  reduced sens i t i v i ty to coa l sources , 
operat ions  a t  l ower temperatures  and pressu res , l ower hydrogen con sumpti on , and  h i g her  energy 
effi c i ency . Howeve r ,  there a re st i l l  a number of a reas of techn i ca l  uncerta i nty associ ated 
w i th construct ion of a commerc i a l  fac i l i ty .  These areas of uncerta i n ty cannot be ful l y  resol ved 
by the opera t i on of p i l ot-sca l e  fac i l i t i e s .  S i nce many of  t h e  equi pment i tems o f  g reatest 
concern wou l d  be rep l i cated i n  a commerc i a l - s i ze fac i l i ty ,  adequate i n fo rma t i on can be obta i ned 
from opera t i on of  a fac i l i ty u s i ng the commerc i a l -sca l e  equ i pment  but hav i n g  a s i g n i f i cant ly  
sma l l er overa l l capa c i ty than a commerc i a l  producti on p l a nt .  Operati on of  the ful l y  i n tegrated 
p rocess ( i . e . , l i quefacti on , de-ash i n g ,  hydrocrac k i n g , p roduct separa t i on , so l i d i fi ca t i on , 
g a s i f icat i on , hydrogen producti on , and  env i ronmental  mon i tor i ng  and control  equi pment )  wi l l  
be demonstrated for the f i rst  t i me .  Al so , by prov i d i ng a n  opportun i ty for des i gn of  the com
merc i a l - s i zed equi pment based on mon i tori ng of pol l ut ion control equ i pment performance duri n g  
i ts opera t i on , t h e  demonstrati on p l ant c a n  confi rm that p l ants  c a n  b e  operated i n  an envi ron
menta l l y  safe manne r .  

Pursui ng t h e  S RC- I  p rocess through  t h e  operation  o f  a demonstrati on p l ant wou l d  n o t  forec l ose 
a l ternati ve methods of  d i rect coal  l i q uefact i on . The government is  test i ng  other d i rect l i que
fact ion p roces ses , and  the s ucces s  of a n  SRC- I  demonstra t i on p l ant  wi l l  p ro v i de u seful i n forma
t i on for the devel opment of those p rocesses . 

1 . 3 . 2 . 1  Demonstrati on pl ant  object i ves 

SRC- I  demonstra t i on p l ant  p roject obj ecti ves a re to 

• prov i de an accurate bas i s  for determi n i ng i nvestment and operati ng costs for commerc i a l  
app l i cati on of  t h i s  techno l ogy , i nc l ud i n g  req u i red envi ronmental  control  equ i pment and 
opera t i ng procedures , 

• demonstrate the techn i ca l  fea s i b i l i ty of certa i n  proces s steps at commerc i a l capac i ty ,  and  
p ro v i de other techn i ca l  i n forma t i on on process  i ntegra t i on , materi a l s of  con struct i on , 
equ i pment des i gn , and  fabri cation  techn i ques needed for commerc i a l  opera t i on , 

• provi de adequate supp l i es of S RC - I  fuel products for l ong-term commerc i a l -sca l e  combusti on 
tests neces sary to demonstrate product use i n  exi st i ng and new e l ectric  uti l i ty and i ndus
tr ia l  app l i cat ions , 

• prov i de adequate supp l i e s  of S RC-I  l i qu i d  fuel  p roducts for gasol i n e  b l end stoc k ,  and  for 
turb i ne and d i s t i l l ate fuel o i l s ,  

• pro v i de adequate supp l i e s  of S RC- I  fuel products for l ong-term emi s s i on test i ng necessary 
to demonstrate the env i ronmental  acceptabi l i ty of the fue l s  for d i rect use , and  to c ha r
acterize  the control  equ i pment or  modi fi cati9ns  neces sary for compl i ance  wi th appl i c ab l e  
emi s s i on l i mi tat i on s ,  

• prov i de adequate s upp l i es of SRC - I  so l i d  and l i q u i d  fue l  p roducts for l a rge-sca l e  tes t i n g  
o f  potent i a l  upgrad i n g  techn i ques t o  determi ne  t h e  effecti veness and economi c v i ab i l i ty of  
u S i ng S RC-deri ved products a s  feeds toc ks  to petrochemica l  i n dustr ies  and raw materi a l s  for  
a l umi num a nd s teel  i ndustri es , 

• mon i tor  p l ant emi s s i on s  and eval uate envi ronmental control and m i t i gat ion  meas u res , 

• a l l ow a s ses sment of the ma rketab i l i ty of the range of products obta i nab l e from a g i ven 
coal , 

• exped i te commerc i a l  app l i ca t i on of the S RC - I  p roces s  by prov i d i ng a s i te for the demon stra 
t i on p l a n t  that i s  s u i tabl e f o r  expans i o n  t o  t h e  f i rst commerc i a l  fac i l i ty ,  
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• prov i de ,  t hrough  s uccessful  operat i o n ,  s i g n i fi cant technol ogy advances that wou l d  not 
otherw i se occu r ,  wh i ch w i l l  a l so be u sed to optimi ze the use of other coal  l i quefact i on 
technol og i es i n  such  a reas a s  mi neral ash  separat ion and hydrogen generat ion , and 

• i ncorporate the SRC- I process wi th a u n i q ue second l i quefaction  stage , hydrocracki ng , that 
resu l ts in a more fl ex i b l e  product s l ate of  both sol i ds and l i q u i ds . 

1 . 3 . 3  Need 

The l arge s i ze and d i vers i ty of  U . S .  demands for hydrocarbon fuel s and uncertai nty about product 
s l ate ma kes it prudent to demonstrate processes that are s uffi c i entl y f l exi bl e to s h i ft with the 
market . 

The SRC- I  p rocess fol l owed by hydrocrack i ng ,  referred to as two- stage l i quefaction , provi des the 
fl exi bi l i ty to vary product m i x  and the abi l i ty to effi c i ent ly  convert a vari ety of coal s ,  
i nc l ud i ng some of  the nat ion ' s  worst ash- and s u l fur-l aden coal s .  The products by themsel ves , 
or  when s ubjected to further refi n i ng a s  wi th any coal l i q u i d ,  are acceptab l e for a w i de range 
of u ses -- from boi l er fuel s to fue l s for transportati on . 

The f lex i b i l i ty of the product types , quanti t ies , and qua l i ty combi ned wi th the proce ss features 
o f  e ffi ci ent use  of hydrogen and h i gh energy y ie l d is an advantage of SRC - I  that is extreme l y  
i mportant t o  future i nvestors i n  commerc i a l  p l ants who wi l l  represent a w i de range of  i n terests . 
The production  rat i o  of sol i d s  and l i qu i ds can be var i ed from as  much as 85% sol i ds w ith  1 5% 
l i q u i d s  to a s  l i ttl e a s  1 0% so l i d s  wi th 90% l i q u i ds a l l i nvol v i ng mi n imal wasteful gas 
producti on .  

1 . 3 . 3 . 1  P rocess features 

The i n i t i a l  SRC- I l i q ue faction  step does not req u i re add i ti on of  a cata l yst  to accel erate the 
bas i c  hydrogenati on reacti on s  w h i c h  sepa rate s u l fur , oxygen , and n i trogen and re l ease ash  from 
the coal . The  resu l t  i s  a l ess  compl i cated fl ow scheme and greater accuracy i n  computi ng  
materi a l  and energy bal ances for  the p urpose of des i gn and econom i c  projecti ons . Var i at i ons  i n  
process operat i on a nd i n  compo s i t i on of  feed coal are not l i ke l y  t o  cause u psets and majo r  
brea kdown s as may occur  w i t h  the cata l yti c processes d ur i ng  these same var i at ions . 

Dome s t i c  coal has  an i nt r i n s i c  cata l yti c act i v i ty w h i c h  varies  from source to source . Some 
p rocesses a re s en s i t i ve to th i s  variati on whi ch l imi ts p l ant  depl oyment  and restri cts the 
sources for acceptabl e feed coal . The SRC- I process i s  not dependent on th i s  acti v i ty to pro
v i de econom i c  product y i e l d s .  The process has been tested in p i l ot p l ants on both Eastern h i gh
su l fur  b i tuminous  coal s and Western s ubb i tuminous  coa l s .  I n  a l l cases , the process successfu l l y  
removed s u l fu r and a s h  po l l utants and produced remarkab l y  con s i stent marketab le  products . 

The  fundamental and ori g i na l  reason for i nterest  i n  SRC - I  i s  that the degree of convers i on 
( hydrogenat ion )  was to be j ust suff i c i ent  to enabl e ash  removal and l ower i n g  s u l fur  content so  
that the product cou l d  serve  a s  an envi ronmenta l l y c l ean fuel  not req u i r i ng the use  of  scrubbers . 
Th i s  mi n imum convers i on a l so resu l ts i n  the product be i n g  predominant ly  sol i d  upon cool i n g  of 
the  de-ashed , desul furi zed product s tream . Operati on at  l ow temperature , pressure , and hydrogen 
consumpti on rates has the net resu l t of  l ower i n g  product cos t .  Th i s is offset to s ome extent by 
the fact that so l vent de-as h i n g  methods a re requ i red for ash removal when convers i on i s  m i n imum 
( i . e . , the product i s  heavi er ) . So l vent de-a s h i n g  i s  more cos t ly  than vacuum d i st i l l at ion  wh i c h  
i s  u sed t o  remove so l i ds i n  processes where convers i on i s  h i g her ( i . e . ,  product i s  l i g hter and 
predomi nant ly  l i q u i d ) . Coupl i n g  of  the bas i c  SRC- I  l i quefact i on process wi th hydrocrac k i ng 
( TS L )  a l l ows overa l l process tun i n g  s o  that the ori g i na l  feature of l ow-cost convers i on i s  
preserved wh i l e  the a b i l i ty t o  adapt the mi x o f  sol i ds and l i q u i d s  to market demands i s  ga i ned .  
The resu l t i n g  overa l l e ff i c i ency i s  i n  t he  65-75% range depend i ng  on the  mi x chos en . S tated 
d i fferent l y ,  more u sabl e fuel  p roducts w i l l  be produced from each ton of  coal by th i s  method 
than by any comparabl e method . 

The  hydrocrack i ng  ste p  w h i c h  i s  added to prov i de two-stage l i q uefaction  i s  an exten s i on of the 
wel l -known ebu l l ated-bed hydrotreat i n g  process c urrently empl oyed in petrol eum refi neri es to 
u pgrade sour  and heavy crude o i l s  or ref i n i n g  fracti on s .  I t  i s  bel i eved that the two -stage 
approach can be further optimi zed in terms of  h i gh l i q u i d  y i el ds , l ow gas yi e l d s , and economi cs . 
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There a re env i ronmental  benef i ts resu l t i n g  from the SRC - I  approach to coal  l i quefacti on . Coa l 
l i quefac t i on by i tse l f consti tutes an act i on to remove pol l u tants from coal . Ident i f i cation  and 
contro l  of pol l utants ( a s h  and s u l fur )  at one l ocation  is  ea s i er than when the po l l utants are 
d i s tri buted through s h i pment of coal  to many end-use s i tes . Add i t i ona l l y ,  due to the energy 
eff i c i ency of S RC- I , l e ss  coal  has  to be processed to ma ke a ba rrel of fuel . Th i s  corresponds 
to reduced emi s s i on poten t i a l  throughout the coal  handl i n g ,  p roces s ,  and product d i stri buti on 
spectrum . 

1 . 3 . 3 . 2  So l  i d s  

Regard l e s s  of the mode i n  wh i c h  t h e  SRC- I  p l ant i s  operated , substan t i a l  quant i t i e s  o f  sol i d s  
a re produced . Two so l i d  fuel s are produced when SRC - I  i s  coupl ed wi th hydrocrac k i ng to opera te 
a s  two-stage l i quefact i on .  Both steps produce l i q u i d s  and so l i d s .  The TSL step grea tl y i n 
creases  t h e  overa l l l i q u i d  y i e l ds b u t  convers i on i s  o n l y  part i a l  s o  some so l i d  rema i n s , w h i c h  i s  
ca l l ed "TSL so l  i d , "  to d i s t i ngu i s h  i t  from bas i c  SRC sol  i d  because the s u l fur and ash  contents 
a re d i fferent a s  fol l ows : 

• S RC so l i d  i s  l ow i n  s u l fur (�0 . 8% )  and  l ow i n  a sh  ( �O . l % ) and can se rve a s  a n  envi ronmen
tal l y  accepta bl e ,  cost-effecti ve boi l er a nd  furnace f ue l  wh ich  can  d i sp l ace o i l .  

• TSL so l i d  i s  a very- l ow- s u l fur ( 0 . 1 5-0 . 3% ) , l ow-a s h  ( 0 . 2-0 . 7% )  so l i d  boi l e r  and furnace 
fuel  that can d i sp l ace l ow-s u l fur o i l .  

The  l ow s u l fur content of S RC sol i d  fuel  res u l ts  i n  comp l i ance w i t h  s u l fur emi s s i on standards 
w i tho ut fl ue gas  desu l fur i zat ion . Th i s  product can be transported by ra i l  in  a manner s i mi l a r 
to that for coal . 

The  S RC so l i d  product has  d i fferent propert i e s  from coa l and a s  a consequence i t  can be u sed i n  
p l ace o f  petrol eum i n  app l i ca t i on s  where coal cou l d  not b e  subst i tuted . The so l i d  can be used 
a s  l ow-s u l fu r boi l e r and furnace fuel , u sed to d i sp l ace petro l eum res i dua l  as a source for anode 
coke for a l umi num manufacture , and u sed a s  a re l at i ve l y  pure feed to cata l yt ic  hydroprocess i n g  
t o  produce very l ow s u l fur so l i d  fuel  ( T S L  sol i d )  and m idd l e d i st i l l ate a n d  naphtha . 

I n  add i t i on to l ow s u l fur  conten t ,  SRC- I so l i d  i s  l ow i n  a s h , has  a l ow mel t i ng temperature , and 
i s  ea s i l y  p u l veri zed ( very h i gh Hardgrove gri nda bi l i ty i ndex ) wh i c h  enab l es i ts use  in three 
f i r i ng  modes  that a re app l i cabl e to o i l -des i gned as wel l as coal -de s i gned boi l ers and furnace s .  
These a re f i n e l y  p u l veri zed feed , me l ted and atomi zed l i ke o i l , and mi xed w i th the SRC l i q u i d s  
t o  prov i de a pumpab l e ,  s prayab l e s l u rry . 

Al l three forms of f i ri ng S RC- I  so l i d  may be v i ewed a s  a mean s  to d i rec t l y  backout No . 6 fuel  
o i l  u se . 

S RC- I so l i d  combu s t i on and fuel  handl i n g  tests have been successfu l ly  conducted i n  these modes 
i n  a n  o i l -de s i gned boi l er at  the DOE P i ttsburgh  Ene rgy Tec hnol ogy Center and in a coa l -des i gned 
boi l er at the Georg i a  Power Company ' s  P l ant Mi tchel l Generat i ng Stati on . 

A recent ana l ys i s  based on the combus t i on test and eva l uat i on of techn i ca l  and economic  feas i 
b i l i ty i nd i cates that S RC - I  so l i d s  are a v i ab l e  fuel  for the 1 990s i n  the fo l l owi ng ma rkets : 
( 1 ) o i l -f i red , non-coa l -capa b l e  ut i l i ty and i ndustri a l  boi l ers ; ( 2 )  o i l - f i red , coa l -capab l e 
u t i l i ty bo i l ers w i t h  technol og ica l , env i ronmenta l ,  or econom i c  convers ion  prob l ems ; ( 3 ) i ndus
tr i a l  furnaces and k i l n s ;  ( 4 )  new i ntermed i ate-l oad ut i l i ty bo i l ers ; and ( 5 )  new i ndustri a l  
boi l ers . Severa l  e l ect r i c  ut i l i ty a n d  i ndustri a l  f i rms have agreed t o  purchase a n d  demonstrate 
SRC- I so l i d s  product use in therma l bo i l ers and process u n i ts to d i sp l ace thei r current use  of 
o i l . Examp l es of these compan i e s  and the market segments  they rep resent are : 

• E x i s t i ng o i l -f i red , non-coal -capa b l e  u t i l i ty and i ndust r i a l  bo i l ers . T h i s  market segment 
i ncl udes ut i l i ty and i ndustri a l  boi l ers or ig i n a l l y  des i gned to f i re o i l that cannot be 
con verted to f i re coal . By the year 2000 , the energy req u i rement of th i s ma rket segment i s  
forecast to be 1 . 2 mi l l i on barre l s of o i l  eq u i va l ent per day . As demonstrated by the 
recent combu st i on tests at P ETC , SRC- I  so l i d s  can be u sed in o i l -des i gned bo i l ers . S i nce 
e l ectri c ut i l i ty bo i l ers are much l a rger than i ndustri a l  boi l ers , the i n i t i a l  demonstration  
efforts have focu sed on the ut i l i ty bo i l er market . 
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• E x i s t i ng o i l -fi red , coa l -capa b l e  ut i l i ty boi l ers wi th  technol ogi c a l , envi ronmenta l , or  
economi c convers i on prob l ems . T h i s  segment i nc l udes ut i l i ty bo i l ers that can no l onger 
burn coa l because of  tec h n i ca l , envi ronmenta l , or  econom ic  l im itat i ons . By the year 2000 , 
the energy requ i rement of t h i s  segment i s  proj ected to be 200 , 000  barre l s of c rude o i l 
equi va l ent per day . SRC- I  so l ids , wi th thei r l ow a s h  and su l fu r  content ,  cou l d  accommodate 
some of  the convers i on l i m itations  of  bo i l ers in th i s  segment ,  thus  offer i ng a v i ab l e 
a l ternati ve to con ti nued o i l  use . 

• I ndustri a l  furnaces and k i l n s .  I nc l uded i n  th i s  segment a re new and e x i s t i n g  p rocess 
heaters and furnaces such  a s  heat i ng furnaces , mel t i ng fu rnaces , s ha ft furnaces , tubesti l l  
heaters , and k i l ns .  The e st ima ted s i ze of t h i s  market segment by the year 2000 i s  
1 . 4 mi l l i on barre l s of  o i l  equ i va l ent per day . 

E x i s t i n g  u n i t s  i n  t h i s  segment a re a l most un i versa l l y  desi gned for o i l  and/or gas  
and cannot  f i re coal . I n  l i ght  of ant i c i pated economi c and regu l atory measures , new 
u n i ts wi l l  probab ly  be desi gned to use coal  where poss i b l e .  However ,  where some 
p rocess requ i rements p revent the use  of coal , the u n i que  character i s t i c s  of SRC- I 
so l ids  ma ke i t  a v i abl e fuel  opt i on .  

• New i ntermed i ate-l oad u t i l i ty bo i l ers . T h i s  segment i nc l udes on ly  those new ut i l i ty 
boi l ers wh i c h  a re expected to operate at l es s  than 60% capa c i ty facto r .  By t h e  yea r  2000 , 
the  energy requ i rement of t h i s  market segment i s  forecast to be 400 , 000 barre l s of o i l  
equ i va l ent per d ay .  For the i ntermedi ate-l oad- range ut i l i ty boi l e rs ,  econom i c s  favor SRC- I  
f i r i ng  over  coa l  w i t h  a fl ue gas  desul fu ri zat i on system . Thus , SRC- I sol i ds provi de a 
v i a bl e  fuel  a l ternat i ve wh i c h  fac i l i tates the enforcement of l e g i s l a t i on l i m i t i n g  o i l  u se  
i n  new ut i l i ty capac i ty .  Orders for new SRC- I des i gned bo i l ers wi l l  p robab ly  be  p l aced 
o n l y  a fter fu l l - scal e and extended use of SRC- I sol i ds in ut i l i ty bo i l er app l i ca t i ons i s  
demonstrated and a fter commerc i a l  p roduct ion  i s  e stabl i shed . 

• New i ndustri a l  bo i l ers . I nc l uded i n  t h i s segment a re new i ndustri a l  bo i l ers bui l t  after 
1 990 . The Powerp l ant  and I ndu stri a l  Fuel Use Act regu l ati ons  pro h i b i t  o i l  use  in l a rger 
bo i l ers . By the year 2000 , the energy requ i red by t h i s  segment is expected to be 
2 . 3  m i l l ion  barre l s of  o i l  equ i val ent per day . 

I n  these app l i cat ions , a s  i n  others , SRC- I  sol i ds can  provi de an economi c a l ternat i ve to o i l or  
gas  f i r i ng o r  to  coa l  u se w ith  expen s i ve emi ss i on contro l  systems . SRC-I  sol i d s  a l so offer a 
v i a bl e  a l terna t i ve fo r sma l l er bo i l ers i f  l ocal  emi ss i on standards requ i re coal  scrubb ing  or  o i l 
use . New bo i l er orders w i l l  p robab l y  be p l aced after i ndustr i a l  use  of SRC- I sol i ds i n  ex i st i ng  
bo i l ers has  been demonstrated and after  commerc i a l p roduction  i s  establ i s hed . 

Ana l ys i s  of a commerc i a l  SRC- I  p l ant  y i e l ds  a 1 990 average Btu cost of a l l SRC- I products of  
$6 . 20 per mi l l i on Btu  ( expressed i n  1 980 dOl l ars ) , wh i c h  i s  equ i va l ent to a pproxi mate l y  $ 37 per  
barrel of  c rude o i l . The S RC- I  l i qu i d  p roducts - n aphtha and m i dd l e  and heavy d i st i l l ates -
wou l d  have an average cost o f  $8 . 1 8  per mi l l i on Btu ( 1 980 dol l ars ) , i f  they a re val ued at 
co rrespon d i ng petro l eum p roduct p r i ces  projected by DOE - E I A  fo r 1 99 0 .  Subtract ing t h e  l i qu i d  
products ma rket val ue  from the annual  p roduct ion  cost y ie l ds a res i dual  p roduct cost for SRC- I 
so l i d s  of $ 3 . 2 5 per mi l l i on Btu , del i vered to u ser .  

T he  cost-ba sed p r i ce proj ect i on o f  SRC- I sol i d s  depends on  many factors wh i c h  req u i re both 
veri f i ca t i on by o perat ion o f  the demon stra t i on p l ant and commerc i a l  demon stra t i on o f  i ts pro
ducts . The pri ces presented here a re based on a 30 , 000-ton/d coal  feed commerci a l p l ant  product 
m i x  of  60% l i qu i ds and 40% so l i ds ,  a 65 : 35 debt/equ i ty rati o ,  and a 1 5% after tax d i s counted 
cash  f l ow retu rn of equ i ty .  

T h e  total energy demand by t h e  yea r  2000 , i n  the markets for w h i c h  SRC- I so l i ds  a re a pp l i cabl e ,  
i s  proj ected t o  b e  a pproxi mately 1 mi l l i on ton/d o f  SRC- I sol i d s , wh i c h  i s  equ iva l ent to 
5 . 5  mi l l i on bb l /d of c rude o i l .  Du r i ng  the next two to three decades , a comb i nation  of r i s i n g  
wo rl d o i l  prices  a n d  concern about i nsec u r i ty of  i mports wi l l  l ead to a demand f o r  c l ean-burn i n g  
synthet i c  fuel s wh i c h  wi l l  f a r  outstri p t h e  capac i ty that the new synfuel i ndustry wi l l  be abl e 
to construct . Supp lyi n g  j u st 5% of the p rojected demand wou l d  req u i re the sol i ds output of 
seven SRC- I  commerc i a l  p l ants  by the year 200 0 .  
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1 . 3 . 3 . 3  Anode coke 

Petro l eum res i dua l  from ref i ner i e s  current ly  i s  u sed to ma ke h i gh-qua l i ty ca l c i ned coke for 
manufacture of  carbon anodes for a l umi n um smel t i n g .  Avai l ab i l i ty of l ow- s u l fur crude o i l and 
l ow-su l fur resi dual  o i l  requ i red for anode coke produc t i on i s  dec l i n i ng and nece s s i tates deve l 
opment o f  a l ternate sources  o f  ca l c i ned coke . 

The  Un i ted States i s  the  l argest  producer of ca l c i ned coke and supp l i es near ly  one- ha l f  of the 
free  wor l d demand . By 2000 , total demand in the free wor l d  i s  proj ected to reach  1 7  mi l l i on 
ton s ,  w i t h  annua l  exports va l ues  at over $ 1  b i l l i o n .  New sou rces o f  ca l c i ned coke then are a l so 
requ i red to mai nta i n  t h i s  nat ion ' s  pos i t ion  in  t he market .  I t  i s  apparent that anode coke 
producti on i s  l i n ked to the general  p rob l em of petrol eum avai l ab i l i ty .  

T h e  SRC - I  so l i d  can be u s ed t o  produce h i gh-qua l i ty ca l c i ned coke t o  make carbon anodes for 
a l umi n um product ion . App roximate l y  one-thi rd of the SRC- I so l i ds produced in the demon strat i on 
p l ant w i l l  be ca l c i ned and so l d  to a l umi n um p roducers to demonstrate use  i n  the i r  a pp l i ca t i on . 

1 . 3 . 3 . 4  L i qu i d s  

L i q u i d s  from t h e  p roces s  may be subst i tuted d i rect ly  for petrol eum-deri ved fuel s o r  fu rther 
treated and refi ned as des i red i nto an array of p roducts  i nc l u d i n g  gaso l i ne bl end i n g  stock and 
d i sti l l a te fuel o i l s .  

The  C s-400° F naphtha fracti on can be converted i nto h i gh-octane gasol i ne bl endsto c k .  P rel i m
i nary tests w i th s i m i l ar coal -deri ved naphthas  show that hydrotreat i ng can be u sed to p repare 
SRC naphtha for cata l yt i c  reformi ng , wh i c h  then p roduces un l eaded gasol i ne b l endstock of about 
1 00 research octane n umber .  

The  SRC- I p l ant mi ddl e d i s t i l l ate and heavy o i l  can subst i tute for No . 2 and No . 6 fuel  o i l s . 
The  m i ddl e d i st i l l ate can d i sp l ace No . 2 fuel  o i l i n  boi l ers and furnaces and may be u sed a s  
stat i onary turb ine  fuel . The  heavy o i l  fract i on can  be u sed d i rect l y  or  b l ended wi th pu l ver i zed 
so l i ds as a subst i tute for No . 6 fuel o i l .  The s u l fur  content of SRC - I  med i um to heavy o i l s  i s  
con s i dera b l y  l ower than that o f  comparab l e petro l eum-deri ved fuel  o i l s .  

Further market poten t i a l  for l i qu i d s  produced from the SRC- I demonstrat i on p l ant  i s  expected to 
ex i s t  i n  t he fol l ow i n g  a rea s :  the SRC- I naphtha  a s  a cata l yt i c  reformi ng feedstock to produce 
benzen e ,  to l uene , and xyl ene for the petrochemica l  i ndustry ;  the m i ddl e d i st i l l ate ( 400-650 °F  
fract ion )  a s  a hydroc racker feedstock due  to  i ts l ow AP I grav i ty and rel a t i v e l y  h i g h  aroma t i c s  
content t o  produce more gaso l i n e ,  stat i onary d i ese l  fuel , a n d  turb i n e  fue l ; a n d  t h e  heavy o i l  
( 650-850°F  fract ion )  a s  a carbon b l ack  feedstock d u e  t o  i ts h i g h  aroma t i c s  content a n d  re l at i ve l y  
l ow AP I g ra v i ty .  

1 . 4 POTENT I AL FOR COMMERC IAL I ZAT ION AND CUMULAT I VE I MPACTS 

It i s  foreseeab l e that the pri vate sector or the Synthe t i c  Fue l s Corpora t i on , or both , wi l l  
cont i nue  current efforts and deve l o p  a mature commerc i a l  coal l i quefact ion  i ndustry ,  wh i ch wi l l  
resul t i n  reg i ona l  i mpacts on a i r  qua l i ty ,  water qua l i ty and ava i l ab i l i ty ,  so l i d  waste d i sposal , 
soc i oeconomi cs , and l and u s e .  Al though DOE has  no current p l ans  to a ss i st further demonstrat ion  
or  commerc i a l i za t i on of  a coa l  l i quefact ion i ndustry ,  i t  has  generi ca l l y  exami ned reg i onal  
i mpacts to  pro v i de e s t i mates  of the cumu l at i ve effect of  commerc i a l i z a t i on that cou l d  ensue . 
To a i d  i n  t h i s exam i nat i on , a hypothet i ca l  scenar io  was deve l oped , wh i c h  postu l ates the number 
of  p l ants  and general candi date l ocat ions  for the pl ants  in the 1 992 t i me frame . 

Commerc i a l i z a t i on w i l l  mo st  l i ke l y  occur  i n  reg i on s  hav i n g  access  to coal f i e l d s  and an adequate 
water s u p p l y .  Once t he hypotheti cal  l ocat ions  were sel ected , t he agg regate reg iona l  env i ron
mental i mpacts were e s t i mated , based on a l gori thms that trans l ated the i n put and output c har
acteri s t i c s  of a un i t  l i quefact ion p l ant i n to characteri s t i c s  of the reg i onal l y  l ocated p l ants . 

The  a n a l ys i s  i nd i cated that p l ants  s i m i l ar i n  des i g n  and s i ze to the un i t  l i quefact i on p l ant 
cou l d  be l ocated in t he reg ion s  con s i dered w i th l i tt l e  env i ronmental  degradat i on occurr ing  i f  
certa i n  s i t i n g  precepts were con s i dered . W i th rea sonab l e care i n  se l ect i ng s i tes  for commerc i a l  
fac i l i t i e s  a n d  w i t h  p ro per  eng i neeri ng des i gn , cumu l at i ve impacts wou l d  not create s i g n i f i cant  
c hanges in  reg i ona l  env i ronmen tal  cond i t i on s  such  a s  a i r  and  water qua l i ty ,  so l i d  waste d i sposa l , 
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l and use , or in commu n i ty fac i l i t i e s  and serv i ce s .  The exact magni tude o f  such impacts wou l d  
depend o n  the eventua l s i te se l ection  p rocess and on the spec i f i c  l ocation  of i nd i v i dua l  
l i quefaction  p l ants . 

1 . 4 . 1  Un i t  p l ant  emi s s i o n s  

Poten t i a l  env i ronmental  i mpacts d u e  t o  commerc i a l i za t i on wi l l  o r i g i na te pr inc i pa l l y from fou r  
major  areas of  p l ant  o pera t i on : by-products and sol i d  wa s tes , envi ronmental  contro l  technol ogy 
l i m i tati on s ,  wa stewater d i sc harges , and fug i t i ve emi s s i on s .  

I n  add i t i on , momentary rel eases o f  po l l utants may occ ur  dur i ng  startup and s hutdown opera t i ons  
and  under emergency cond i t i on s .  I n  the SRC - I  process ,  s teps are be i n g  taken t o  avo i d  such 
re l eases by rout i ng emergency b l owdown of reactors to ho l d i ng tanks . 

For purposes of th i s  ana lys i s ,  the un i t  p l ant  emi ss i ons have been est imated from conceptual 
des i gn of  an SRC- I commerc i a l p l an t .  I n  the absence of f i n a l  p l ant des i gns , i t  i s  d i ffi cu l t to 
est imate accurate l y  the total emi s s i o n s  ar i s i ng from a commerc i a l  coal  l i quefaction  fac i l i ty .  
E x i st i ng  emi s s i ons  data are h i gh l y  conceptua l . Atmosphe r i c  emi ss i ons  and wastewa te r effl uents 
for the u n i t  p l ant are presented in Tabl e s  1 . 5  and 1 . 6 ,  res pecti ve l y .  

Table 1 .5. Atmospheric emissions, direct coal 
liquefaction processes, SRC-I unit plant 

for point sources 

( 1 00,000 bbl/d o i l  equ ivalent)  

A verage tons/year 
Em iss Ions 

M axi m um Expected 

Part icu lates 500· 350b 
S02 1 84 1 84 
N O x  4 , 1 50 3,320 
CO 3,705 1 ,852 
H yd rocarbons 350· 40b 

Trace metals Tons/year 

As 1 ,7 
C d  1 60,0 
H g  5 1 .0 
Z n  1 1 70,0 
C r  2480,0 
N I  550,0 
P b  580,0 

· P o i n t  sou rces and fug it ive e m issions,  
b Point  sou rces, 

A scena r i o  i n vol v i ng s i x  l i quefac t i on p l ants has  been used to i l l u strate a coal l i quefact ion  
i ndustry . S i x  p l ants have been c hosen a s  a reasonab l e  est imate of the numbe r of commerc i a l  
d i rect l i q uefac t i on p l ants  that may b e  opera t i n g  i n  1 992 . These are p l a nts h av i ng  a product 
output of  1 00 , 000 bb l /d ( o i l  equ i va l ent ) . Each  of these consumes 30 , 000 tons/d of coal . Loca
t i on ,  coal  type , and re l evant coal  ana l y s i s  are s hown in  Tab l e  1 . 7 .  Of  the four maj or areas  of 
p l ant opera t i on wh i c h  p roduce d i sc ha rges , est imates of  fug i t i ve emi ss i ons  present the greatest 
uncerta i nty , wh i l e  by-products and certa i n  sol i d  was tes can be est imated on the bas i s  o f  the 
coal anal yses . 

1 . 4 . 2  Descript i o n  of  ex i st i ng envi ronment  

The coa l  convers i on faci l i t i e s  under  con s i derati on are  proposed to  be s i ted in  I l l i no i s ,  Ken
tucky ,  and West V i rg i n i a .  S i nce the coa l  type to b e  used at  each fac i l i ty can b e  est imated , i t  
i s  pos s i b l e  t o  broa d l y  descri be the ex i st i n g  envi ronment based o n  coal seam l ocat ions . 
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Table 1 .6.  Worst-case, treated wastewater discharges from SRC-I coal liquefaction plant" 

( 1 00.000 bbl/d oil equ ivalent) 

Average Maximum Average d ischarge Maximum 
Parameters concentrations concentrations rate d ischarge 

(mg/ liter) (mg/l iter) (tons per year) (tons per year) 

BOD 20.0 40.0 457.0 9 1 4.0 
COD 50.0 1 00.0 1 1 42.0 2284.0 
TSS 20.0 35.0 457.0 
O i l  and g rease 1 0.0 20.0 228.0 
N H 3 (as N )  5.0 20.0 1 1 4.0 
Phenols 0 . 1  0.6 2.3 
H ,S 0.04 0.09 0.9 

a N ormal case is zero wastewater d ischarge. 
S o u rce: A ppend ix C .  

Table 1 .7. Coal liquefacllon commercialization scenario 

State I l l i no is Kentucky West V irg i n ia 
N o .  of plants Two Two Two 
Coal I l l ino is No. 6 Kentucky N o .  9 P ittsburg h  N o .  B 
N itrogen.  % 1 .3 1 .4 1 .2 
S u lfur. % 3.4 3.4 3.6 
M ineral matter. % 10 .8  1 0. 4  8 .9 

S o u rces: 
1 .  Process Engineering Evaluation of A lternative Coal Liquefaction 

Concepts. Vo l . 1 .  F inal R epo rt. EPRI  AF-741 . P roject 41 1 -1 .  Apri l  1 978.  
2.  SRC-I: Summary o f  Preliminary Demonstra tion Plant Design Cost 

Estimates and Long Lead Procurement Plan ( D raft) ,  Vol .  1 ,  A i r  P roducts & 
Chem icals, Inc  .. and W heelab rator-Frye. I nc. 

3. Assessment. Selection and Development o f  Procedures fo r Determining 
the Environmental A cceptability o f  Synthetic Fuel Plants Based on Coal. B asic 
R eport and Append ix 1 ,  FE-1 795-3 (PI. 1 ) . May 1 977. 

800.0 
456.0 
456.0 

1 4.0 
2 .0 

For exampl e ,  P i ttsburgh  coal  may be u sed to fuel the  Wes t  V i rg i n i a  fac i l i t i e s . Howeve r ,  s i nce 
deta i l s  o f  the envi ronment wi l l  depend upon the spec i f i c  s i tes sel ected , the fol l owing  des
c ri pt ion  of water a va i l ab i l i ty ,  soc i oeconomi c s ,  a i r  qual i ty ,  coa l  supp l i es , a nd  transpo rtat ion 
systems is  very general  i n  nature .  

1 . 4 . 2 . 1  Wa te r ava i l ab i l i ty 

The s i x  coal  convers i on fac i l i t i e s  be i ng proposed wi l l  each req u i re su bstan ti a l  amounts of  
wate r ,  thus  it  i s  i mpera t i ve that t hey be  l ocated i n  areas  where there i s  a dependabl e supp l y  of  
wa ter .  If  the fac i l i t i es s hou l d  be constructed in  the Oh i o  Ri ver Bas i n ,  the water supp ly  s ho u l d  
b e  adequate . A n  exten s i ve network of  tr i butar ies ex i s ts i n  th i s  ba s i n  wh i c h  can supp ly  a sub
s tan t i a l  vol ume of  water .  The reg ion a l so has  a mean annual  prec i p i ta t i on of  over 40 i n .  of  
ra i n .  Average annual  runoff ranges from over 1 0  i n .  i n  I l l i no i s  to more than  25  i n .  i n  Wes t  
V i rg i n i a .  Consequent l y ,  for these fac i l i t i es , there shoul d b e  adequate s urface water.  However , 
s hou l d  t h i s  a rea rece i ve more coa l  convers i on fac i l i t i e s  i n  the  future , water a va i l ab i l i ty coul d 
become a poss i b l e  constra i nt .  

Because  o f  the l arge wa ter requ i rements of  each fac i l i ty and the ex i s t i ng water requ i rements , 
compet i t i on for water u se may devel o p .  T h e  navi gabl e waterways cannot a fford t o  have the i r  f l ow 
s i gn i f icant ly  reduced i f  th i s  wou l d  a ffect navi gati on . 
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1 . 4 . 2 . 2  Soci oeconom i cs 

The s i x  coal convers i on fac i l i t i e s  a re assumed to be l ocated i n  rel at ive ly  ru ra l areas , but the 
d i stance from each proj ect s i te to the nearest urban centers , the pri mary sou rces of  construc
t i on and operat i on l a bor forces , wi l l  vary .  Where the d i s tance between the project s i te and 
the nearest urban centers is great , s i gn i f i cant numbers of wor kers a re l i ke ly  to move to the 
smal l commun i t i es in the v i c i n i ty of the s i te ,  thereby creati ng soc i oeconomi c impacts rel ated to 
popu l at i on d i s l ocati ons . 

I n  potent i a l  areas for SRC- I fac i l i t i es ,  unempl oyment i n  J u l y  1 980 ranged from 6 to 1 2% i n  
Kentucky , 1 2  to 1 8% i n  I l l i no i s ,  and 5 to 1 2% i n  West  V i rg i n i a .  S i nce constructi on o f  com
merc i a l  fac i l i t i es wi l l  not beg i n  for several years , no f i rm pred i c t i on can be made as to the 
l evel  of unempl oyment wh i ch  wi l l  e x i s t  at that t ime . Many of the unempl oyed are mi ners , and , 
accord i ng to the Bu reau of Labor stati sti cs , coal mi n i ng empl oyment has dec l i ned sharpl y i n  
a reas  where the coa l conta i n s  h i gh amounts of  s u l fu r .  Howeve r ,  s i nce the coal convers i on 
fac i l i t i es may be l ocated i n  h i gh-su l fur-content coal reg i ons , mi nes wi l l  be reopened to supply 
feed coal to the  faci l i ti es .  Many of  the unempl oyed workers may be s k i l l ed coal mi ners who 
wi l l  be reempl oyed a s  the m i nes open , but i t  i s  l i ke ly  that some of the rema i n i ng unempl oyed 
wi l l  be h i red to work on the construction of the fac i l i t i es .  The l ocal  l abor force i s  not 
l i ke l y  to be adequate to supply a l l the h i gh ly  spec i a l i zed workers needed for pl ant construc
t i on . The l abor force at the peak of constructi on of a commerc i a l -sca l e un i t  pl ant wi l l  be 
between 5000 and 1 0 , 000 . 

1 . 4 . 2 . 3  Coal s uppl i es 

B i tumi nous coal s wi th h i gh vol ati l e  matter and s u l fur  contents , s u i tabl e for uti l i zation  i n  
l i quefaction  fac i l i ti es ,  a re abundant i n  the proposed areas . T h e  l arge P i ttsburgh coal seam i n  
West  V i rg i n i a  and Pennsyl van i a  i s  the most important of  a l l Wes t V i rg i n i a  coal s .  The Ken tuc ky 
coal s are genera l l y  ranked as h i gh-vol at i l e  B to h i gh-vo l ati l e  A bi tumi nous coa l s .  Most of 
these coal s are bel ow 3% s u l fu r .  The I l l i no i s No . 6 coa l , wh i c h  wou l d  probab ly  be used at the 
I l l i n o i s  fac i l i t i es ,  consti tutes over 40% of the tota l coal resources in the state . The s u l fur  
content is  rel at i ve ly  l ow for I l l i no i s ,  ran g i ng from 0 . 5% to 2 . 5% and averag i ng around 1 . 5% . 
The vol ati l e  matter of th i s  No . 6 coal  i s  h i g h ,  averag i n g  over 30% . 

1 . 4 . 2 . 4  A i r qual i ty 

Ai r pol l u t i on l eg i s l ati on i s  based on the goal of protecti ng and enhanc i n g  publ i c  heal th and 
wel fare , regard l ess  of  l ocat i on .  The C l ean A i r  Act of 1 970 and i ts 1 977 amendments author i ze 
two programs to meet th i s  goa l . 

I n  h i gh l y  pol l uted a reas , regu l ations  have been set to improve a i r  qual i ty through  the Nati onal 
Amb i ent  Ai r Qua l i ty Standards ( NAAQS ) .  I n  order for a coal convers i on faci l i ty to l ocate i n  an 
a rea w h i c h  i s  nonatta i nment for any cri te r i a  pol l utants , several stri ngent req u i rements have to 
be met . These i nc l ude emi s s i on offsets and l owest ach i evab l e  emi ss i on rate s .  

Kentucky h a s  several pr imary nonattai nmen t areas for S02 and TSP . Faci l i t i es l ocati ng i n  these 
areas wou l d  have to meet more stringent req u i rements than if they l ocated e l sewhere in Kentucky .  
Smal l porti ons of  the u pper neck of  West  V i rg i n i a  are pr imary nonatta i nment a reas for S02 ' and 
the entire  a rea i s  pr imary nonatta i nment for TSP . I l l i n o i s  s i m i l ar ly  has prima ry nonatta i nment 
a reas for S02 and T Sp . 1 3 

I n  rel at ive ly  c l ean a i r  a rea s ,  a program has been establ i shed to prevent s i gn i f i cant a i r qual i ty 
deteri orat i on .  Al l other a reas i n  these three reg i ons are c l a s s i f i ed as P reventi on of S i gn i f i 
cant Deteri orat ion ( PS D )  C l ass  I I  a reas . The P S D  program i s  a i med at p reserv i n g  c l ean a i r  
resources a n d  p revent i ng the devel opment o f  new a i r  qua l i ty probl em area s .  PSD C l ass  I I  a reas 
a re those areas whi ch  are in attai nmen t ,  but wh ich  a l l ow for i ncrements of a i r degradat i o n .  
Nati onal parks , wi l dernesse s ,  etc . , a r e  c l ass i fi ed as P S D  C l ass  I a reas . I n  these areas , on ly  
sma l l amounts of  degradat i on of amb i ent a i r qua l i ty a re a l l owabl e .  Any fac i l i ty l ocat i ng i n  a 
Cl ass  I I  a rea , adj acent to a C l ass  I a rea wou l d  have to ensure that amb i ent a i r  qua l i ty i n  the 
nearby C l ass  I a rea i s  not degraded by more than the a l l owabl e amo un t .  Eval uation  of t h e  impact 
of  SRC- I commerc i a l i zat ion on C l ass  I a reas in the three s tates wi l l  requ i re s i te-spec i f i c 
studies  p r i o r  to f i na l  s i te sel ect i on .  
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1 . 4 . 2 . 5  Transportati on systems 

The coal  convers i on fac i l i t i e s  a re expected to be l ocated c l ose to exi s t i ng h i g hways , rai l roads , 
and  navi gabl e waterways . Access i b i l i ty to these tran sportation  networks wi l l  be advantageous  
dur i ng the con struc t i on phase for  mov i ng materi a l s to the faci l i ty s i te and for  transporting  
p roduct fuel s from the  s i te .  I t  i s  l i ke l y ,  howeve r ,  that e x i s t i n g  roads wi l l  not be adequate 
i n  many cases , parti cu l ar ly  i n  ru ral areas , to handl e the l arge n umber of commut i n g  construc
tion workers wi thout road improvements or  other mi t i gat ion measures . 

Coa l  transport to the fac i l i ty wi l l  be by ra i l , truck , or  barge , depend ing u pon the spec i f i c  
l ocati ons of  t h e  m ine  and the p l ant . The transportation  o f  sol i d  fue l s  from the fac i l i t i es to 
the markets a l so wi l l  be v i a  ra i l , truc k ,  or barge . I l l i n o i s  i s  much  l ess  mounta i nous  than 
Kentucky and We st  V i rg i n i a  and has the mo st extens i ve ra i l  and h i ghway network .  Al though the 
other reg i ons a re characteri zed by a more rugged terra i n , t hey a l so have h i g hways , ra i l roads , 
and  ri vers wh i c h  pas s  t hrough the coal  reg i on s .  

Al though o i l  and natu ra l  g a s  p i pe l i nes  pass through  each o f  the reg ions , the l i q u i d  fuel pro
d uced at  the convers i on fac i l i t i e s  may be too v i scous , co rro s i v e ,  or  otherw i s e  i ncompat i b l e  for 
i nj ection  i nto these exi st i ng  systems . I n s u l ated p i pel i nes  ( s imi l a r  to the Al aska  P i pel i ne )  may 
be cons tructed to t rans port the fuel  to ref i neri es , u ti l i ti e s , and/or other markets , or heatabl e 
tank cars may be u sed to transport the l i q u i d  p roduct by ra i l . 

Fu rther assessment i s  needed to determine  the compa t i b i l i ty of syncrude wi th materi a l s used for 
petro l eum t ransportati on . l S  Ra i l roads , trucks , and tankers a re more hazardous modes of trans
portat i on than p i pe l i ne s . 1 6 Due  to thei r poor cond i t i on ,  the nat ion ' s  ra i l roads may tran sport 
the l east  amount of  synfue l s p roducts . I n  add i t ion  to transporta t i on ri s ks ,  expos u re to the 
synfue l s p roducts may occur  i n  l oa d i n g  and unl oad i n g  trucks at  storage termi na l s and serv i ce 
stati ons .  

Equa l l y i mportant w i t h  the envi ronmental  advantages of us ing  pi pel i nes  a re the econom i c  con
s i dera t i on s .  It i s  expected that i t  wi l l  be cheaper to transport coal l i qu i ds  to exi s t i n g  
ref iner i es t hrough  a p i pe l i ne t h a n  t o  bu i l d  new ref i neri e s .  P i pel i nes are expected to be the 
most  effi c i ent  and econom i c  transporters of coal l i q uefact ion and gas i f i cation  products from 
synfuel s p l ants to u sers i n  l arge c i t i es across the country .  

1 . 4 . 3  Cumu l at i ve envi ronmental  consequences 

1 . 4 . 3 . 1  Approach 

I n  Sect . 1 . 4 . 1 , s i x  l i q uefact ion p l ants were hypothetica l l y  s i ted in I l l i no i s ,  Kentucky ,  and 
West  V i rg i n i a .  Wh i l e  i t  can genera l l y be assumed that l i quefact ion pl ants wou l d  be l ocated w i th 
respect to mi ne-mouth  l ocati ons , i t  i s  not practi cal  a t  t h i s  t ime to sel ect spec i f i c  s i te s  for 
anal yses . Consequent l y ,  a reg i ona l i zed or  state- l evel  envi ronmental a s sessment has been deve l 
oped i n  the  fol l owi ng secti on based upon two u n i t  l i q uefact ion p l ants l ocated wi t h i n  each state 
and the coal  mi n i ng requ i rements necessary to supp ly  these pl ants when i n trastate coal i s  
ava i l ab l e  for u s e .  A s  the synthet i c  fuel s program evo l ves and g rows , spec i f i c  s i tes wou l d  be 
c hosen by indus try and NEPA rev i ews wou l d  be conducted where DOE or other Federal agenc i e s  are 
part i c i pants . 

State- l evel env i ronmental l oad i ngs  a s soc i ated wi th coal m i n i n g  requ i rements and the construc t i on 
and  opera t i on of p l ants l ocated w i t h i n  a state are est imated on the bas i s  of a l gori thms pre
s ented in  Append i x  BB .  Where poss i b l e ,  the  rel at i ve i mportance of these l oad ings  i s  establ i s hed 
by compari son w i t h  proj ected state- l evel l oa d i n gs ( i . e . , net res i dua l s )  for energy production , 
p roces s i n g , and end u se  a s  reported i n  runs of the S trategi c  Envi ronmental Asses sment System 
( SEAS ) .  

A macroeconom i c  s imul ation  mode l , S EAS ca l cu l ates pol l utant l oads based on economic  g rowth and 
energy supp ly  patterns . The nat ional  energy product ion and con sumption l evel s used as i nputs to 
the S EAS model were p rojected by the FOSS I L2 model and refl ect the energy i n i t i at i ves as i ncor
porated under the Second Nat ional  Energy P l an .  The est imates o f  the aggregated reg ional  l oad
i ngs from the commerci a l  l i quefac t i on p l ants and those state- l evel l oad i ngs  projected by the 
S EAS model a re not prec i se enough to represent anyt h i ng more than a framework  fo r a genera l 
compa ri son and to put  the compari son i n  the  proper context . 
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The cumu l ati ve l oad i ng s  from the l i quefaction  pl ants s hou l d  not be  con s i dered i ncreases over 
those est imated by the S EAS model . S i nce the energy be i ng produced by the l i quefact i on pl ants 
i s  a l ready bei ng produced in some form and way in the S EAS model , the net i ncrease or dec rea se 
cannot be e st imated . 

1 . 4 . 3 . 2  Ai r qual i ty 

The U . S .  Envi ronmental P rotect ion Agency has promu l gated Pr imary NAAQS ( heal th-based ) and 
Secondary NAAQS (wel fare-based)  for seven cr i teri a a i r pol l utants . Tabl e 1 . 8 d i s p l ays the 
cu rrent standard s .  Areas hav ing  a i r  qual i ty exceedi n g  these l evel s are termed Nonatta i nment 
Areas . A c l ean a i r  a rea i s  one whose a i r  qual i ty i s  purer than that requ i red by an NAAQS . 
S i gn i fi cant deteri orat ion i s  s a i d  to occur when the amount of new a i r  pol l ut ion exceeds a f i xed 
max imum a l l owab l e  i ncrease .  The reference po i n t  for determ i n i ng ai r qual i ty deter i orati on i s  
the base l i n e  concentrat i on ,  wh i c h  i s  the ambi ent concentration exi st i ng a t  the t ime of  the fi rst 
PSD permi t appl i cat ion  s u bmi tta l i n  t he area . To date , only PSD i ncrements for S02 and TSP have 
been e s tabl i shed . I ncrements a re currently  under i nvest i gation  for the other f i ve cri teria  a i r  
pol l utants . Tab l e 1 . 9 provides the current i ncrements for S0 2 and TSP .  

Table 1 .8. The national ambient air quality standards 

Time period U n its Pr imary Secondary 

SO, 3 h a jJ g/m3 1 300 
24 h a jJ g/m3 365 
A n n ual  jJ g/m3 80 

NO, A n nual  jJ g/m3 1 00 1 00 
TSP 24 h a jJ g/m3 260 1 50 

A n n ual jJg/m3 75 60 
CO 1 h a mg/m3 40 40 

8 h a mg/m3 1 0  1 0  
Pb 3-month average jJ g/m3 1 .5 1 .5 
Hydrocarbons (non methane) b 3 h a jJ g/m3 1 60 1 60 
Ozone 1 h a ppm 0. 1 2  0. 1 2  

a Levels not to b e  exceeded more than once per year. A n n ual standards are not to be 
exceeded. 

b For  use as a g u ide in devis ing plans to achieve the ozone standard. 
S ou rce: U .S .  E nviron mental P rotect ion Agency, "N ational P rimary and Secondary 

Amb ient A i r  Q ual ity Standards," 40 CFR Part 50.4 et seq . ( 1 980 ) .  

States a re requ i red to deve l op State Impl ementat i on P l ans  ( S I Ps ) to properl y deve l op or  imp l e
ment  a i r  po l l ut i on control p l an s .  One pri nci pal  regu l atory mecha n i sm o f  a n  S I P  i s  the New 
Source Rev i ew ( NSR )  p rocess . Among other th i ng s , NSR requ i res that maj o r  emi tting  sources be 
exami ned by a revi ewi ng a uthor i ty to ensure that thet i ncorporate prescri bed emi s s i on l imi ta
t i on s  [ i . e . , New Source Performance S tandards ( NSPS ) J .  A major  emi tti n g  source i s  one that has  
the potent i a l  to  emi t ,  after  control , 1 00 to 250 tons  per year ( the amount depend i n g  on the  
source category )  of  any cri te r i a  a i r  pol l utant .  There a re 28 source categori es ( i nc l ud ing  steam 
generators and coal preparat ion p l ants ) current ly  hav i n g  an NSPS and affected by the 1 00 ton
per-year ru l e .  L i quefact ion  pl ants i ncl ude both s team generators ( bo i l ers ) and coal preparation  
p l ants whi c h  wi l l  be s u bj ect to  NSPS  rev i ew .  The 1 977 Amendments to  the  CAA d i rected EPA  to 
acce l erate the NSPS program so that standards wi l l  be per i od i ca l l y  i ssued for most  other major  
source categor i e s  ( po s s i b l y  synthet i c  fue l  producti on p l ants ) .  

The emi s s i o n s  of  the maj or c r i teri a a i r  pol l utants from p l ant operat ion  and coal mi n i ng have 
been est imated for the l i quefacti on scenar i o .  I t  i s  not pos s i bl e , however , to est imate the 
e ffects that these emi ss i on s  may have on a i r qual i ty for every pl ant and mine s i nce pred i ct i ng 
a i r  qual i ty requ i re s  knowl edge of l ocal meteorol og i cal condi t i ons . Tab l e 1 . 1 0  prov i des the 
proj ected state emi ss i on i nventory for pl ant operation  and mi n i ng in 1 995 . ( See Tabl e 1 . 5  i n  
Sec t .  1 . 4 for atmospheri c  emi s s i ons  i n  tons p e r  year per u n i t  pl ant . ) Tabl e 1 . 1 1  compares these 
emi s s i ons  with those from t he energy producti on , process i n g ,  and end-use sectors in each state , 
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Table 1 .9 .  P S D  increments ( I'  g/ m3) d 

C l ass [ C l ass [ [  C l ass [ [ I  

Tota l  suspended particulates 

A n n u a [  g eo m e t r ic m e a n s  5 1 9  3 7  
24-h m ax i m u m  1 0  3 7  75 

S u lfur d iox ide 

A n n u a [  a r i t h metic m e a n  2 20 40 
24-h m a x i m u m  5 1 9  1 82 
3-h m ax i m u m  25 5 1 2  700 

a C o n g ress esta b [ ls h e d  an area c[ass if icat l o n  scheme to be 
a p p l ied in a[ [  P S D  areas . The basic idea was t o  a l low a 
m o d e rate a m o u n t  of I n d us t r i a [  deve l o p m e n t  b u t  n o t  e n o u g h  to 
deg rade a i r  q u a [ lty to the p O i n t  at w h ich It b a rely  c o m p l i ed w i t h  
stand ards.  I n  a d d i t i o n ,  s t a tes were a l lowed to desig nate c e rta i n  
a reas w h e re p r i s t i n e  a i r  q u a li t y  w as especla [ [y  deslra b [ e .  P S D  
a reas can be categO rized as C l ass I ,  C lass I I ,  o r  C lass I I I  C lass 
1 represe n ts pr ist ine areas s u bject to t i g h test co n t r o l :  C lass [ I ,  
a reas o f  m o d e rate i n d u s t r i a l  growth : a n d  C lass [ [ I . a reas of 
major  I n d u s t r l a [ lz a t l o n .  U nd e r  E P A  reg u [a t l o n s ,  a [ [  a reas were 
i n l t i a [ [ y  categOrized as C lass I I .  S tates were a u t h o r IZed to 
reclassify specif ied areas as C lass I o r  C lass I I I .  T h ere a re 58 
m a n d atory Fede ra [  C lass I a rea s that  I n c [ u d e  majo r n a t l o n a [  
p reserves 

S o u r c e :  U . S E n v l r o n m e n t a [  P r o t e c t I O n  A g e n c y ,  
" R eq U i rements f o r  P repa rat io n ,  A d o p t i o n ,  a n d  S u bm ltta[  o f  
I m p [e m e n ta t i o n  P [ a n s , "  40 C F R  P art  5 1 .24 ( 1 980 )  

Table 1 . 1 0 .  A ir pol lutant  emission inven tory from coal l iquefactio n "  

------ --- -- - -
S tate 

Part lcu [ates S u l f u r  o X i d es N i t rogen o X ides C a rb o n  m o no x i d e  H y d rocarbons 

A B 

i l l i n O IS 1 ,000 99 
K e n t u c k y  1 ,000 99 
West 1 ,000 30 

V i rg in i a  

C 

1 ,099 
1 ,099 
1 ,030 

A B ---- ---� - -
308 90 
368 90 
368 60 

C 

458 
458 
428 

A B C A B C A 

8,300 1 ,238 9,538 7 ,4 1 0  752 8, 1 62 700 
8,300 1 , 238 9,538 7 ,41 0 752 8 , 1 6 2  700 
8,300 900 9 ,200 7,4 1 0  554 7 ,764 700 

a N u m b e rs repese n t  net e m i s s i o n s ,  I n  tons per  y e a r ,  by state,  assu m i n g  two p l a n ts I n  each state, 

o perat i o n ,  B = m i n i n g ,  and C - total 

Table 1 . 1 1 ,  A ir em issio n s  from liquefaction commerc i a l ization compared with 
energy sector and state total d 

-- - - ----

B C 

1 39 839 
1 39 839 

80 780 

A p l a n t  

S t a t e  
P a rt lc u [ates S u l f u r  d i OX ides N I t ro g e r;  o X i d es C ar b o n  m o n o x i d e  H y d rocarbons - - - - -

A B C A B C A B C A B C A B C 

[ l i i n o is 1 , 099 0 . 8  0 .32 458 0 .04 0 04 9 ,538 1 . 2 1 . 2 8 , 1 62 0 . 8 1  0.35 839 0.30 0 ,25 
K en t u c k y  1 , 099 0 .8  0 ,32 458 0 .04 0 04 9,538 1 .6 1 .6 8 , 1 62 1 . 5 0 , 8 1  839 1 .0 1 , 0 
West 1 ,030 1 . 1  0 . 83 458 0 . 09 0 .09 9 ,200 1 2  1 . 2 7 ,964 0 . 80 1 .36 839 1 ,8 1 . 8 

V i rg i n ia 

a S ta t e  n e t  e m iss ion f i g u res f o r  e n e rg y  sector a n d  total  a re f ro m  the N E [  80 H ig h  S ce n ar io a n d  are based on 1 995 
p rojected e m iSS ions ,  A = e m iss ions ( to n s, yea r ) ,  B perc e n t  o f  s tate e n ergy sec tor ,  a n d  C . percent of state tota l  
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ond the total emi s s i ons i n  each state . I n  a l l states , the emi s s i ons  from the l i q uefacti on 
p l ants  wi l l  be a mi nor component of  the tota l emi s s i ons from i ndustr i a l  combus t i on . Neverthe
l es s ,  p l ants  s i ted in a l l s tates wi l l  be req u i red to undergo NSR for NA and PSD permi t ru l e s  
because  the i r  a i r  emi s s i ons  fo r s u l fur  ox i des  and n i trogen o x i des wou l d  exceed 250 tons per 
yea r .  

1 . 4 . 3 . 3  Water ava i l ab i l i ty 

About 1 6 , 500 g a l /m in  of wa ter wi l l  be wi thdrawn* to operate the un i t  pl ant . ( Actual  consumpt i on 
i s  1 1 , 808 g a l /m i n . )  For two p l ants i n  each o f  the three states , the wa ter requ i rements wou l d  
exceed 38 ,000 acre-ft per yea r ,  a s  i s  s hown i n  Tab l e  1 . 1 2 .  

------� 

State 

I l l inois 
Kentucky 
West V i rg in ia 

Table 1 .1 2. Agg regate water use requirements 

Water with d rawal 
(ac re-ft/year) 

L iquefacti o n  
pla nts 

38.054 
38.054 
38,054 

Coal  
m in i n g  

1 ,034 
1 ,0 1 5  
1 .099 

Tota l 

39 ,088 
39,069 
39 , 1 53 

Total state water 
consumption in 1 975 

(%) 

1 7 .4  
1 9. 3  
53.0 

In add i t i on to the water needs of the l i q uefaction  fac i l i t ies , water wi l l  be requ i red for the 
support i n g  coa l m i ne operat ion . P r i nc i pa l  catego r i e s  that consume water in coal mi n i ng  are dust  
control  fo r roads , m i ne s ,  and emban kments , and revegetat i on of rec l a imed area s .  However ,  the 
m i ne l ocation  and type of  m i ne wi l l  strong ly  i nfl uence the quan t i ty of water consume d .  Water 
sprayed for dust control in the  mi ne and on the road i s  based on the area d i sturbed , evapora t i on 
rate , ra i nfa l l rate , and wetted a rea  rate . The deri vat ion  of water use  requ i rements i s  pre
sented i n  Appendi x B B .  Total  water req u i rements amount to approx imate ly  39 , 000 acre-ft per 
year in each of the t hree states when m i n i n g  use i s  added to that req u i red for faci l i ty opera
t i on as  shown i n  Tab l e  1 . 1 2 .  

I n  order to pro v i de some perspect i ve on the i mpact of water requ i rements val ues , Tabl e 1 . 1 2 a l so 
shows the combi ned water req u i rements of l i quefact i on fac i l i t i e s  and a ssoci ated coal m i n i ng a s  a 
percentage of total state water consump t i on i n  1 975 . Proj ect water wi thdrawa l i n  West V i rg i n i a  
amounts t o  about 53 . 0% o f  total 1 97 5  water consumpt i on .  Comparabl e data for I l l i no i s  and 
Kentucky refl ect percentages of 1 7 . 4  and 1 9 . 3 ,  respect i ve l y .  Though these data must be asses sed 
on a s i te- spec i f i c  bas i s  to determi ne the impact on water systems , they appear to represent a 
con s i derabl e amount of total water use . 

There a re several cons i derations  that must be taken i nto account i n  a sses s i ng water ava i l a
b i l i ty .  Groundwater overdraft i s  a severe probl em i n  many parts of the country .  One o f  the 
probl ems a s soc i ated w i th g roundwater overdraft i s  that conti n u i ng current trends may res u l t in a 
s harp decl i ne i n the ava i l abi l i ty of groundwater for u ses  such  as i rri gat i on and domest ic  water 
systems . I n  addi t i on to total ava i l ab i l i ty ,  water qua l i ty must be con s i dered . For examp l e ,  i n  
West V i rg i n i a ,  probl ems have ar i sen from sal t water i ntrus i on a n d  contami nat i on that were caused 
by exposure of  groundwater to i ron and s u l fur depos i ts encountered duri ng we l l dr i l l i ng .  Al s o ,  
t h e  effects o f  fl ood i ng  i n  Kentucky are accentuated by the w idespread occurrence o f  l imestone 
depos i t s , a l l ow i ng  for i nc reased exposure of groundwater aqu i fers to contami nat i on by seepage . 

* 
The reade r shou l d  d i s t i ngu i sh between the concepts of w i thdrawal and consumpt i o n .  Water 

consumed i s  that wh i c h  i s  c hemi ca l l y  or  phys i cal l y  a l tered duri ng the process and i s  not 
rel eased i n  the l i q u i d  phas e .  Water wi thdrawn i s  the total vol ume a s soci ated w i t h  the process . 
Al l consumed water i s  w i t hdrawn , but not a l l w i t hdrawn water i s  consumed .  
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I t  i s  not po s s i b l e ,  when asses s i ng potent i a l  cumu l a t i ve impacts , to pred i ct the ab i l i ty of 
spec i f i c  water sys tems to sat i sfy the requ i rements of synthet i c  fue l s devel opment . Such deter
m i nat ions  must be made on the bas i s  of  s i te-spec i f i c  cons i derat i ons . However,  nei ther the 
l i quefact ion fac i l i t i e s  postu l a ted nor any other synthet i c  fuel  fac i l i t i es wi l l  be cons tructed 
i f  s uff i c i ent  water s upp l i e s  are not a va i l ab l e .  

Two f i n a l  con s i dera t i on s  a re wo rthy o f  note regard i ng water ava i l ab i l i ty .  I t  i s  poss i b l e  that 
appropri ate des i gn c hanges cou l d  be made for s pec i f i c  reg i ona l  s i t i n g ,  to a l l ow comp l ete water 
rec i rcu l a t i on or  zero d i s charge of  wa stewa ter . T h i s  wou l d  reduce both the overa l l fac i l i ty 
water requ i rement and the u l t i mate amount of p l ant effl uents . 

1 . 4 . 3 . 4  Water qual i ty 

Impacts to water q ua l i ty w i l l  depend upon the characteri s t i c s  of was tewater d i scharge from the 
l i quefact ion  fac i l i t i es and the amb i ent  cond i t i on s  of the rece i v i ng waters . For commerc i a l 
l i quefact i on p l ants , i t  i s  expected that mo st  faci l i t i es wou l d  emp l oy z ero d i scharge ; therefore , 
no i mpact on wa ter q ua l i ty wi l l  occur .  However , for  the  wo�s t-case ana l ys i s ,  treated wastewater 
d i scharge is a s s umed . I n  some cases , several of the components are of part i cu l ar  concern s i nce 
the amb i ent  l eve l s  of t hese components i n  the rece i v i ng water may exceed cu rrent cr i ter i a .  
Concentrat ions  and d i scharge q uant i t i e s  for several sel ected was tewa ter pa rameters are s hown i n  
Tab l e  1 . 6 to pro v i de a general e st imate o f  the l evel s ant i c i pated . I t  i s  i mportant  to empha
s i ze ,  however ,  that the e n v i ronmental  i mpacts of  l i q u i d  effl uents from l i quefact i on fac i l i t i es 
w i l l  be h i g h l y  s i te-spec i f i c .  A major  factor i s  the s i ze and fl ow rate of the rece i v i ng waters 
w h i c h  affects the capac i ty of the waters to d i s perse or d i l u te the pol l utant streams . I n  add i 
t i o n  to the characte r i s t i c s  o f  was tewater d i scharge , amb i ent  water qua l i ty i s  a l so a n  i mportant 
factor . Over the past decade , primari l y  i n  response to Federa l and state l eg i s l a t i on , the 
qua l i ty of  s u rface water i n  t he U n i ted States has s hown s i gns  of i mprovement .  However ,  ri ver 
ba s i n s  i n  a l most  the en t i re eastern h a l f of the country are st i l l  affected by i ndustri a l  waste 
d i scharge s .  I f  the s urface wa ter q ua l i ty i s  to cont i nue to i mprove , d i scharges from synthet i c  
fue l s  a nd  other i ndustr i a l  devel opments must  be  kept to  a n  abso l ute m i n imum . 

One i mpact of i mpro v i n g  s urface water qua l i ty has been the gradua l  deteri orat i on of groundwater 
supp l i es .  T h i s  has resul ted from great ly  i ncreased d i s posa l  of  so l i d  and l i q u i d  wastes i n  
s u rface contai nments wh i c h  a l l ow wa ste cons t i tuents to l each i nto groundwa ter supp l i es .  Because 
the exact nature of wastes from the various l i quefact i on processes are not yet known , part i cu l a r 
care must be ta ken i n  the i r  d i sposal . 

Faci l i t i es that are u l t i mately cons tructed w i l l  req u i re Nat iona l  Pol l utant D i scharge E l im i nat ion 
Sy stem ( NPDES ) perm i ts pr ior  to opera t i on i n  the event wa stewater i s  d i scharged . I t  can be 
a s s umed , then , that fac i l i t i es granted these permi ts wi l l  be ab l e to demons trate comp l i ance w i th 
app l i cab l e Federa l standards . Depend i ng on the spec i f i c  s i te , s i m i l a r or more stri ngent perm i t  
req u i rements may b e  necessary for cert i f i ca t i on by states . I n  add i t i on  to be i ng requ i red to 
meet current Federa l and  state standards to operate , i t  s hou l d  a l so be noted that duri ng the 
t i me frame under cons i derat i on i n  t h i s statement , contro l equ i pment deve l o pment s hou l d cont i nue 
so that p l ants  wi l l  be ab l e to  ach i eve zero-d i scharge l eve l s .  

One of the pri mary probl ems i n  pred i ct i ng water qua l i ty i mpacts i s  that the i mpacts of i nd i v i d
u a l  effl uent components a re not yet fu l l y  understood . T h i s probl em i s  grea t ly  aggravated at the 
programma t i c  l eve l  of  cons i dera t i on because  of the chemi ca l var i at i on i n  the effl uent rece i v i ng 
med i a and d i fferences i n  coal feed character i s t i cs .  Cont i nu i ng research and deve l opment  efforts 
a re be i ng conducted by both DOE and the E n v i ronmental  Protect ion  Agency to ( 1 )  i mprove wa ste 
stream character i zat i on from synthet i c  fuel s faci l i t i e s ;  ( 2 )  i ncrease understand i ng of  the 
poten t i a l  e nv i ronmental  effects of t he i nd i v i dua l  waste stream components ; ( 3 )  i ncrease  under
s tand i n g  of the synerg i st i c  rel a t i on s h i p s between these components ; and ( 4 )  deve l op i mproved 
methods of contro l l i ng the amounts of l i q u i d  effl uents and spec i f i c  components of l i q u i d  
effl uent s .  

One s i gn i fi cant  outgrowth o f  these efforts i s  the i ncrea s i ng i nterest i n  des i gn i ng convers i on 
faci l i t i e s  w i t h  e s sent i a l ly  zero l i q u i d  d i scharge . T h i s  can be ach i eved theoret i ca l l y  by i m
pro v i n g  t he recyc l e  capa b i l i t i e s  of p l ant water sys tems . By conduc t i ng a per iod i c  purge of the 
water sys tem to prevent contami nant b u i l du p ,  potent i a l l y  harmfu l wastes can be removed i n  a more 
eas i l y  conta i ned sol i d  form .  Such  systems cou l d  a l so prove extreme l y  val uab l e i n  areas w i t h  
poor or q uest ionab l e water ava i l a b i l i ty .  
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In the commerc i a l i za t i on scenar io  devel oped i n  th i s  report , l i quefact i on fac i l i t i es i n  I l l i no i s ,  
Kentucky , and  West V i rg i n i a , when not operat i ng  i n  a zero-d i scharge mode , wou l d  re l ease effl u
ents  i nto recei v i ng waters that u l t imate ly  jo in  t he M i s s i s s i pp i  R i ver .  Al though each  of the 
p l ants  in these s tates may meet appl i cab l e standards  at the t i me of constructi on , thei r combi ned 
e ff l uents coul d wel l produce effects down stream that have not yet been foreseen . 

1 . 4 . 3 . 5  Land  d i sturbed 

Land wi l l  be d i s turbed as a resul t of  t he prepara t i on of pl ant s i tes , the m i n i ng of coa l , and , 
i n  some cases , the construction of tran sportat i on corri dors . Each p l ant  s i te i s  expected to 
requ i re 1 880 tota l acres ( i nc l ud i ng offs i te sol i d  wa ste storage )  for the l i fe of the l i quefac
t i on fac i l i t i e s  i n  each state . I n  add i t i on , the rema i nder of the s i te area wi l l  be unava i l ab l e  
for other u se s .  E s t i mates o f  total l and d i sturbed are p resented i n  Tab l e  1 . 1 3 .  

Table 1 . 1 3. Land disturbed 

P lant  State su rface M i n ing fo r l iq uefaction 
State fac i l i ty m in ing  

(acres) i total acres, 1 976) A c res/year Percentage of state 

[ { I i nols 3760 2580 838 32 
Kentucky 3760 4770 1 1 3 1  2 4  
West V i rg in ia 3760 2060 453 22 

Add i t i ona l  acres wi l l  be d i sturbed by su rface m l n l ng of  coal  to support t he fac i l i t i e s .  The 
number of  acres i n  each state wi l l  vary ,  however , dependi ng on the amount  of  coal req u i red , the 
seam t h i c kness  of  coal  beds , and the type of mi n i ng .  For exampl e ,  acres d i stu rbed from mi n i ng 
range from 453 acres i n  West V i rg i n i a  to 1 1 3 1 acres i n  Kentucky .  The re l at i ve l y  l ow f i gure i n  
West V i rg i n i a  resu l ts p r i mari l y  from a l arger proportion  o f  coal be i ng supp l ied from underground 
m i n e s .  

One way t o  pro v i de an i nd i cat i on o f  t h e  rel a t i ve impact o f  l and d i stu rbed i s  to re l ate the acres 
d i sturbed by the project to a common ba se . I n  t h i s  case , proj ect-rel ated acres d i s turbed per 
year have been compared to tota l acres d i stu rbed by a l l surface mi n i ng i n  each state . Th i s  base 
has been ca l cu l ated from 1 976 surface m i ne producti v i ty data u s i ng average seam t h i ckness  for 
each  state . T h i s  prov i des  an i ndex for compar i n g  p roject-re l ated l and d i sturbed to e x i s t i n g  
m i n i ng acti v i ty a s  s hown i n  Tabl e 1 . 1 3 .  For examp l e ,  I l l i n o i s  refl ects a rel at i ve l y  h i g h  i ndex 
of  3 2 .  T h i s  i s  h i gher than the Kentucky i ndex of 24 even though the tota l acres d i sturbed by 
m i n i ng i n  that state i s  greater than i n  I l l i no i s .  The l owest  i ndex appears i n  West  V i rg i n i a  at 
2 2  w i th 453  ac res d i stu rbed . Al though surface mi n i n g  creates the greatest l and d i sturbance i n  
some cases , the acreage s hown i n  Tabl e 1 . 1 3  wi l l  not a l l be d i stu rbed a t  the same t i me .  Typ i ca l  
su rface mi n i ng operati on s  i nvol ve s i mu l taneous act i v i t i e s  of  surface cl eari ng , topso i l  remova l , 
coal remova l ,  backfi l l i ng ,  and revegetati on . As a resu l t ,  the amount of l and be i ng d i sturbed at 
any one t i me wi l l  be cons i dera b l y  l es s  than the total acres i nd i cated . The 1 880 acres in  each 
state removed from use  by each p l ant  fac i l i ty and off- s i te sol i d  waste storage , howeve r ,  wi l l  
a l l be d i stu rbed fo r the l i fe o f  the p l a nt .  

Land  cou l d  a l so be  d i sturbed a s  a resul t of transportat i on of construction  materi a l s by truck 
and coal by ra i l roads . Al l of  the p l ants , howeve r ,  are l ocated i n  the east where an extens i ve 
network of h i g hways and rai l ways ex i st .  Th i s  system shou l d  be capa b l e  o f  accommodat ing  trans 
portation  requ i rements . I n  areas where access roads are needed to reach the pl ant s i t e ,  about 
9 acres of l and per m i l e  of road wi l l  be d i s turbed if a 75-ft r i ght-of-way ( ROW ) i s  bu i l t . l 7 
Approxi mate l y  32 acres �er mi l e  of ra i l road w i l l  be d i sturbed i f  new spur l i ne s  are req u i red , 
a s sumi ng  a 260-ft ROW. l The  amount  of t ime i t  wi l l  take to restore l and to a usab l e state w i l l  
vary from reg i on to reg ion . I n  West V i rg i n i a ,  for exampl e ,  natural  succes s i on and recovery of  
hardwood vegetat i on cou l d  take  1 00 years . Natura l  hardwood d i sturbed in  I l l i n o i s  wou l d  req u i re 
1 50 to 200 years to reestab l i sh .  
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1 . 4 . 3 . 6  So l i d  waste 

The pr i nc i pa l  sources of  so l i d  waste assoc iated w ith  coal l i quefaction  are ml n l ng wastes , s l a g  
a n d  f l y  dust  from t h e  gas i f i ers , aux i l i ary bo i l er ash , and secondary wastes ( i . e . , s l udges ) from 
pol l ut i on control equ i pment .  So l i d  was te from underground coal mi n i ng i s  est imated at approx i 
mate l y  3% of  the coal extracted . 1 7 Sol i d  wastes wh i ch are generated from surface mi n i ng are 
returned to the m i n i n g s i te and , thus , do not consti tute a d i s posal  probl em .  I nspect ion of 
Ta b l e 1 . 1 4  s hows that total sol i d  waste from l i quefaction  wou l d  resu l t in a 1 7  to 35% i ncrease 
in est imated i ndustr i a l  sol i d  waste generat ion  on a state bas i s .  T h i s  i n crease cou l d  be 
prob l emat i c  in a reas or s ta tes  where d i sposal capac i ty is l i mi ted . Coa l l i quefaction  wastes are 
under rev i ew but  a re not cu rren t ly  cl as s i f i ed as hazardous under the Resource Con servat ion  and 
Recovery Ac t ( RCRA )  regu l at i ons and , as s hown in Appendi x C ,  are not hazardous under E PA tests  
and  thus  are not subj ect to stri ngent ly  regul ated d i sposal pract i ces . I n  the demonstrati on 
program , sol i d  waste from the gas i f i e r ,  wh i ch i s  over 95% of the total so l i d  wa ste , i s  to be 
stud i ed to conf i rm i ts nonhazardous characteri st i c s , and a process  wi l l  be devi sed for i t s  
u l t i mate d i sposal  a s  road aggregate mater ia l  or other construction  aggregate . 

Table 1 .14.  Solid waste generation by state 
( 1 0'  Vyear) 

Coa l m in in g  
P lant sol id Tota l Total sol id Percentage of total 

wastea 
wastes l iq uefaction wastes- 1 995 b wastes that are total 

( d ry weight)  wastes (dry we ig ht)  l iquefact ion wastes 

I l l in o is 327 2,400 2,727 1 5 ,881 1 7 .2 

Kentucky 267 2,400 2,667 1 3 ,489 1 9 . 8  

West V i rg i n ia 463 2,400 2,863 8 , 1 1 0  35.3 

aCoal m in ing wastes a re based on u nderg round coal m ined for two l iquefaction p lants.  Total sol id wastes by 
state include pol lut ion cont rol led ash and dust; s l u dge from S02 removal ,  s lu dge from industrial  wastewater 
treatment,  other i ndustrial  s l udges ,  and bottom ash process sol id waste . 

bState tota l for a ll sol i d  wastes as projected by the S EAS M odel .  

1 . 4 . 3 . 7  Soci oeconomi c 

Soci oeconomi c i mpact i s  determi ned to a l arge extent by the s i ze of the project popul at ion  and 
i ts rel a t i on s h i p  to exi st i ng  commun i ty faci l i t i e s  and serv i ces . I n  genera l , metropo l i tan areas 
can accommodate l arger popu l at ion  i n creases than rural a reas and experi ence l ess  i mpact . 
Me tropol i tan a reas a l so pro v i de l arger l abor forces and thereby reduce the need to import 
workers and t he i r  fami l i e s .  I t  i s  un known a t  th i s  t i me ,  however ,  where the other f i ve faci l i 
t i e s  postu l a ted for t h i s  scenar io  wi l l  l ocate i n  re l at ion  to metropol i tan a rea s .  Assumpt ions  
for  s uch  pa rameters a s  mi grat ion  rates , fami l y  s i ze a nd  empl oyment  have therefore been based on  
ca l cu l a t i ons  deri ved from the  SRC- I  case . T he  poten t i a l  for  vari at ion  from these bas i c  assump
ti ons i s  d i scu ssed i n  the fol l ow i ng  sect i ons . 

Empl oyment  

D i rect and i nd i rect empl oyment for  construct i on , operation , and ml n l ng are presented i n  Tab l e  
1 . 1 5 .  These data have been deri ved u s i ng the assumptions sta ted i n  Appendi x BB . 

These data must be i n terpreted i n  the context of t ime and s pace . I n  the case of d i rect  con
struct i on workers , for exampl e ,  t he l D , DDD- to 20 , 000-man peak as sumes that both pl ants in each 
state a re constructed at the same t ime .  I n  the i dea l  s i tuati on , the faci l i t i e s  wou l d  be bu i l t  
i n  series  thereby reduc i ng con s i derab ly  the number of workers req u i red at  any one t ime .  On the 
other hand , a l l p l ants wi l l  be operati ng at  the same t ime once they have been compl eted . Th i s 
resu l ts i n  a tota l operationa l  force of 4400 workers for each of the three states . I n  add i t ion , 
coal  mi ners requ i red to s upport the faci l i t i e s  dur i ng  opera t i on range from approx imate l y  4300 i n  
We st  V i rg i n i a  t o  about 5600 i n  I l l i no i s .  I t  shou l d  a l so be noted that the impact from these 
work forces w i l l  be reduced to the extent that the s i x  p l ants a re d i spersed throughout the three 
s tate a reas and by the i r  proximi ty to metropo l i tan a reas wi th i n  the states . 
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Table 1 . 1 5. Project-related employment 

C onstruction O peration M in ing 
State 

D irect I nd irect Total D irect I nd i rect Total D i rect I nd irect Total 

I l l inois 1 0.000-20.000 7.500- 1 5 ,000 1 7,500-35,000 4,400 

Kentucky 1 0 ,000-20,000 7 ,500- 1 5,000 1 7.500-35,000 4 ,400 

West V irg i n ia 1 0,000-20,000 7 ,500- 1 5,000 1 7,500-35,000 4,400 

4,400 5,623 4,2 1 7  9 ,840 

4,400 4,840 3,630 8,470 

4,400 4,329 3,247 7,576 

A lthough indirect popu lation increases can be calculated for operat ion of the l iquefaction plants, such a 
calculation would not be m ean ingful  in this instance. The ind irect employment ge nerated d uring construction shou ld 
be adequate for the operational labor force. Therefore, no add it ional ind irect employees would be generated. 

One of the maj or  concerns rel ated to construction empl oyment is the ava i l ab i l i ty of s k i l l ed 
l abor .  A potenti a l  s hortage cou l d  deve l op i f  the p l ants are l ocated cl ose to other l arge 
constructi on projects that mi ght compete for l abor .  O n  the other hand , i f  construction schedu l es 
a re spaced a s  i n  the i deal  s i tuation  menti oned earl ier  and the pl ants a re d i spersed throughout 
the three state a reas , the demand for l abor wou l d  be reduced cons i derabl y .  The magn i tude of 
i mpact wi l l  therefore depend on the s i t i ng and t im ing  of  p l ant construct i on .  Thi s a l so appl i es , 
to some exten t ,  to des i gn engi neers and operati onal empl oyees . An adequate supp l y  wou l d be more 
read i l y  avai l ab l e  i f  pl ants a re d i spe rsed among l abor markets of l arge metropol i tan a reas . 
Al so , any potenti a l  s ho rtages cou l d  be amel i o rated i f  p l ants a re constructed i n  ser i e s  thereby 
prov i d i n g  suff i c i ent l ead t i me to i n i ti ate tra i n i ng programs i n  a reas of s k i l l ed l abor shortage s .  

Mi n i ng manpower must a l so b e  consi dered . Demand for mi ners i s  estimated to range from approx i 
mate l y  4300 i n  West V i rg i n i a  to 5600 i n  I l l i no i s .  Whi l e  the demand i s  rel at i ve l y  s i mi l ar i n  the 
t h ree states in terms of  abso l ute number of mi nes , the i nc rementa l i ncrease i s  qu i te d i fferent . 
For examp l e ,  the 4300 fi gure i n  Wes t V i rg i n i a  represents about 8 . 0% of the average number of 
mi ners wor k i ng da i l y  in that state in 1 97 6 . 1 8 I n  I l l i no i s ,  howeve r ,  the project-rel ated demand 
amounts to a pproxi matel y  42 . 4% of 1 976  m i ne workers . Aga i n ,  i mpact wi l l  depend on the s i ti n g  of 
fac i l i t i es and l oca l  supp ly  of l a bo r  rather than overa l l  i mpact on the coal mi n i ng i ndustry 
manpowe r .  

Popu l ation 

Project-re l ated popu l ation in  rel at i onsh i p  to  community fac i l i t i e s  and serv i ces i s  genera l l y  
i n d i cati ve of  a wide range of  soc i oeconomi c i mpac t .  Popu l ation data re l ated t o  construct ion ,  
operation , and  mi n i ng a re therefore p resented i n  Tab l e  1 . 1 6 .  They have been deri ved u s i n g  the 
a s s umpt i ons out l i ned in Append ix  B B . 

Table 1 . 1 6. Increase in local population related to project 

State Construction O peration M in ing Total .  1 990 P roject 
state total percentage of state 

I l l i nois 1 0,500-21 ,000 1 ,360 3,400 1 5 ,260-25,760 1 1 ,665,000 0. 1 3-0.22 

Kentucky 1 0,500-21 ,000 1 ,360 2,923 1 4 ,780-25,280 3,953,000 0.37-0.64 

West V i rg i n ia 1 0 ,500-21 ,000 1 ,360 2,6 1 1  1 4 ,470-24,970 1 ,973 ,000 0.73- 1 .27 
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I t  is impos s i b l e  to quant ify the magn i tude of soc i oeconom ic  impact of these data wi thout know i ng 
the basel i ne c haracteri s t i c s  of communi ty faci l i t i es and serv i ces . I t  i s  poss i b l e ,  however ,  to 
i dent i fy rel a t i ve i nd i ces by compar i ng  proj ect-re l ated popu l at ion to a common ba se . I n  th i s  
case , proj ect-rel ated popu l a t i on has  been compared to the offi c i a l  U . S .  Cen sus  Bureau popu l at ion  
p roject ions  for  1 990 i n  each s tate . 1 9 These val ues are s hown i n  Tab l e  1 . 1 6  and  range from 0 . 1 3  
to 0 . 22 i n  I l l i no i s  to 0 . 73 to 1 . 2 7  i n  West V i rg i n i a .  

I t  i s  i mportant t o  empha s i ze that these data are not mea sures o f  soc i oeconom ic  impac t .  Con
s truct ion  t i m i n g  and s i t i ng wi l l  u l t i ma te l y  determ i ne the i mpact and mu s t  be a s sessed at  the 
i nd i v i dua l  commun i ty l eve l . P rox i m i ty to urban centers wi l l  have a s i gn i f i cant i nfl uence on the 
magn i tude of  impact for two reasons . F i rs t ,  l ocat ion  wi th i n  da i l y commut i ng d i stance of metro
pol i tan  areas wi l l  prov i de a greater supp ly  of l abor and thereby reduce the need to import 
workers and t he i r  fam i l i e s . Th i s  wou l d  resu l t i n  l ower est imates of p roject-re l ated popu l ati on 
than has been postul ated i n  th i s  scen ar i o . Second l y ,  prox i m i ty to urban areas genera l l y  a s s ures  
an  adequate s upp ly  of  the vari ety o f  commun i ty fac i l i t ies  and serv ices  requ i red to  su pport a ny 
i nfl ux of popu l at i o n .  These i ncl ude such  t h i ngs  as hous i n g ,  markets , school  faci l i t i e s , heal th 
care del i very sys tems , and pub l i c  s afety personnel and equ i pment .  Impacts o n  these var i a bl es 
mus t ,  however ,  be addressed on a s i te-spec i fi c  bas i s .  

1 . 4 . 3 . 8 Occupat iona l  safety and hea l th 

Phy s i ca l  hazards  

The most  common causes  of  i nj ur ies  occurr ing  in  v i rtua l l y  a l l  i ndustr i a l  wo rkpl aces are fal l i ng 
from he i ghts , s l i pp i ng on wet f l oors , be i ng s truck by fal l i ng o bj ects , and acci dental contact 
w i th machi nery .  I n  many i n stances , these i nj u r ies  resul t from human care l e ssness , ma l funct i on 
i ng equ i pment , or  poor des i gn .  Other potent i a l  p hys i ca l  haza rds to the wel l - be i n g  of workers i n  
a coal  convers i on o r  combus t i on p l ant , wh i c h  shou l d  be read i l y contro l l a b l e o r  p reventab l e ,  
i nc l ude excess i ve no i se and heat and improper l i gh t i ng . Control or prevent i o n  of these probl ems 
must be con s i dered dur i ng  p l ant  des i gn and mod i f i cati ons .  The l evel s o f  no i se ,  hea t ,  and 
i l l umi nat ion  may vary on  a p l ant-spec i f i c  bas i s  dependi ng on ut i l i z i ng engi neeri ng  techn i ques , 
and wou l d  have to be a scerta i ned for each p l a n t .  The deg ree of danger wo u l d  be determi ned by 
the sa fety att i tude o f  the empl oyees and i s  not expec ted to be any mo re s i g n i fi cant for l i que
facti o n  faci l i t i es than for other production  and manufactu r i ng fac i l i t i es .  

Dust  hazards 

Coa l  dust in the l i quefact i on faci l i ty mus t  be contro l l ed .  Lung damage has  been observed in 
coal  m iners  s ufferi ng advanced stages of  coal workers pneumoconos i s ,  i n i t i a ted by an accumu l a 
t ion  o f  coal  dust  i n  the l ungs and the resul tant l ung  t i ss ue react i on s .  The most  l i ke l y  l oca
t i on that may p resent a probl em wou l d  be the coal crus h i n g  and gri ndi ng fac i l i ty ,  a l though any 
un l oad i n g  or  transfer p o i n t  may be a po i n t  of exposure . I f  th i s  operat ion i s  a utomated and 
i nd i v i dua l  wo rkers a re not exposed , no heal th hazard s ho u l d  ex i st .  Other dust exposure that may 
be con s i dered a poten t i a l  hazard or i g i nates i n  the i ns u l a t i on materi a l s :  f i brous g l a s s  and 
m i neral  woo l . The p r i nc i pa l  consequence of  i nha l a t ion  o f  the parti cu l a te forms ( 0 . 5  to 
5 . 0  mi cron s )  o f  these materi a l s is pul monary fi bros i s .  T he l evel  of  exposure encoun tered i n  
i n d i v idua l  faci l i ti e s  w i l l determi ne the extent o f  the hazard and , i f  necessary ,  properly f i tted 
resp i ratory protectors can be u sed to reduce worker exposure on an i n ter im  bas i s when engi neer
i ng contro l s are not e ffecti ve . 

Chemi cal  hazards 

The assessment  of  fug i t i ve emi ss i ons from comme rc i a l -state , l i quefact ion fac i l i t i es must  be 
i n ferred from emi ss i ons  of rel ated i ndustries , s i nce l i ttl e publ i shed i nformat ion ex i sts  and no 
commerc i a l -sc a l e  p l ant  has  been bu i l t . Rel ated i ndustries  in the Un i ted States wh i c h  i nvol ve 
t herma l and cata l yt i c  p rocess i n g  of foss i l  fue l s ( e . g . , the petrochemi ca l  proces s i n g  and ut i l i za 
t i on i ndustry) a re known t o  generate i n-products a n d  emi ss i ons  conta i n i ng s ubstances t h a t  are 
potent i a l l y  hazardous to human heal t h . L i q uefaction  products , by-products , and p rocess stream 
rel eases may pose a u n i que set of  pub l i c  heal th r i sks  and envi ronmental  i mpacts dur i ng thei r 
produc t i on , tran sport , a nd use . Hea l th r i s ks may a l so resu l t  from chemi cal / b i o l og i c a l  trans
format ion s  med i a ted by  envi ronmental  factors . Potent i a l  carci nogen i c  po l ynuc l ear  aromati c and 
heterocyc l i c hydrocarbons h ave been i denti f i ed on coal  combust ion f i ne parti cul ates and i n  
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var ious  sync rude products . 2 o P rograms are under way to address these potent i a l  hazards , and 
m i t i gat ing  mea s u res wi l l  be undertaken i n  the demonstrat ion pl ant and wi l l  be further devel oped 
p r i o r  to commerc i al i zat ion .  

Transportation 

As d i scus sed i n  Sect . 1 . 4 . 2 . 5 ,  the fac i l i t i es a re expected to be l ocated cl ose to exi st i ng 
h i g hways , ra i l roads , and/or nav i gabl e waterways . The pri mary means  of coal transport are ra i l  
and barge . I n  add i t i o n ,  fo r d i stances o f  u p  to 5 0  to 7 5  mi l es ,  truck transport i s  a n  opt i on and 
for d i stances of  severa l  hundred mi l es or  more , coa l - s l urry p i p l i nes may be cons i dered . 2 o  
Impacts a s soc i ated w i th coal trans port by these modes i nc l ude : transportat ion system capa c i ty 
i mpact , energy consumpt i on , a i r  pol l u t i on , no i se pol l ut i on , r i g ht-of-way acqu i s i t i o n ,  and 
safety . 

Ba sed u pon the as s umpti on that the average da i l y coal input  to a un i t  pl ant wou l d  be 30 , 000 
tons , the da i l y coal i nput for the s i x  pl ants i n  the commerc i a l i zation  scena r i o  wou l d  be approxi 
mate l y  1 80 , 000 tons/d . I n  terms of transportat i on system requ i rements , movi n g  th i s  amount of 
coal wou l d requ i re u se of over 1 800 ra i l  cars at 1 00 ton s per car ,  or  1 20 barge l oads at 1 500 
tons per barge . In terms of truck trans port , 1 80 , 000 tons of coal wou l d  be equ i val ent to 9000 
l oads at 20 tons pe r l oad . The above f i gures rep resent approximate l y  9% of present rai l car  
capac i ty when ca l cu l ated on an annual  capac i ty bas i s  of 840 mi l l i on tons  or  4% of barges  cur
rent ly  est imated to be hand l ing  coal . 2 1 The s i ze of the coal truck fl eet i s  not c u rrent ly  known 
and , thus , comparab l e percentages for truck trans port cannot be cal c u l ated . Energy consumpti on 
and a i r pol l ut i on i mpacts rel ated to transportat i on wou l d  be dependent upon the transportation  
mode used and the  d i stance trave l ed .  Noi se pol l ut i on i mpacts wou l d  depend upon the transporta
t i on mode ut i l i zed and the prox im ity of sens i t i ve receptors . The i ssue  of safety i s  mode 
dependent and a function  of the d i s tance travel ed .  

1 . 4 . 4  Unavo i dabl e adverse i mpacts 

The envi ronmental i mpacts of  a commerc i a l  synthet ic  fuel s industry a re d i scussed i n  ref . 7 .  
Regardl ess  o f  control  technol og i e s  and i mpact mi ti gati on techni ques ut i l i zed , commerc i a l i zation  
of the SRC- I process by  the p ri vate sector  wi l l  res u l t i n  some unavo i dabl e adverse effects . 

1 . 4 . 4 . 1  Ai r 

Loca l i zed degradat ion of a i r  qual i ty wou l d  unavo i dably  occur as a resu l t of coal ml n l ng and 
convers i o n .  Some i nc rease i n  s u l fu r  d i ox i de . n i trogen oxi des . carbon monox i d e ,  carbon d i ox i d e ,  
trace e l ements , hydrocarbons , a n d  res p i rabl e parti cul ates wou l d  occur  i n  the v i c i n i ty o f  l i que
fac t i on fac i l i t i es even though emi ss i on contro l s were empl oyed . 

1 . 4 . 4 . 2  Water 

The water-rel ated i mpacts of increased coal m i n i ng ( i . e  . •  aqu ifer  d i s rupti on . a c i d  m i ne drai nage , 
etc . )  a re wel l  documented i n  the l i terature . Some degree of impact wi l l  unavo i da b l y  occur  i n  
meet ing  coal requ i rements o f  the coal convers i on program . Because these faci l i t i es a re i ntended 
to be one component of  a projected commerc i a l  p l ant wh i c h  wi l l  u l t imately be three  to f ive  
t imes l arger than  the demonstrat ion p l ants . water requ i rements wi l l  i ncrease s i gn if icantly i n  
the future . However ,  i mpacts to water s uppl i es and  qual i ty resu l t i ng from p rogram-rel ated 
mi n i ng i nc reases shou l d  be m i n i ma l . 

There may be some l ocal i zed degrada t i on of water qual i ty as a res u l t  of coal convers i on ;  how
ever , " zero wastewater d i scha rge"  pl ant des i gns a re be i ng devel oped wh i c h  wi l l  conta i n  a l l water 
effl uents . The S RC- I  p rocess i s  such  a des i gn .  I t  s hou l d be noted that the exact consti tuent 
makeup of pl ant effl uent streams is not known . Al though l i quefact ion fac i l i t i es wi l l  be desi gned 
to meet exi s t i ng effl uent l im i tat ion standards , s ome water qual i ty deteri oration wi l l  be unavo i d
ab l e .  Effl uents from a l l fac i l i t i es may u l t imately reach major  water courses wi th l a rge  
capac i t i es for pol l utant d i spers i on and d i l u t i on . 
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1 . 4 . 4 . 3  So i l s  

So i l  ferti l i ty may be unavo idab ly  decreased i n  many areas as a resu l t  of act i v i t ies  assoc i ated 
wi th coal  convers i on fac i l i t i es .  However , th i s  wi l l  be dependent on the type of rec l amat i on 
p racti ces be i ng fol l owed .  Surface mi n i ng , faci l i ty construc t i on , and sol i d  waste d i s po sa l  wou l d  
a l l res u l t  i n  d i sturbance o f  topso i l .  Even recl ama t i on act i v i t i e s  fol l ow i n g  s u rface mi n i ng wi l l  
resul t i n  so i l compaction  and perhaps the bury i ng of fert i l e  soi l s .  Tox i c  materi a l s present i n  
l ower s o i l  l eve l s wou l d  b e  brought t o  t he surface or mi xed wi th the so i l s .  

The d i sposa l  o f  a s h  from the faci l i ti e s  and mi n i ng wastes cou l d  cover l arge areas of topso i l  
ma k i ng these a reas  permanent ly  usel ess  for producti ve purpose s .  Leach i ng from d i sposal  s i tes 
cou l d  a l so adverse ly  affect so i l p roduc t i v i ty .  

1 . 4 . 4 . 4  Topography 

Topography wou l d  be unavo i dab ly  a l tered by construction and ml n l ng act i v i t i es .  Actua l  p l ant 
l ocati ons wou l d  be marked genera l l y  by a l evel i ng of a l l topog raph i c  features . Maj or changes i n  
topography wou l d  accompany surface mi n i ng o f  coal , dependi ng o n  the degree o f  rec l ama t i on . 
S i m i l arl y ,  underground mi ned areas coul d be adverse ly  affected by ground s ub s i dence and t he 
c reat i on of s po i l  p i l es .  

1 . 4 . 4 . 5  F l ora and fauna 

The d i vers i ty ,  den s i ty ,  and compo s i t i on of pl ant and an ima l  spec i e s  wou l d  be unavo i dab ly  a l te red 
i n  areas of mi n i ng and cons truc t i on of the coa l convers i on fac i l i ti e s . Locations  of the 
fac i l i t i es wou l d  have to be sel ected keep i n g  in mi nd the protect ion of endangered p l ant and 
a n i ma l  s pec i e s . I t  i s  anti c i pated that a l l nati ve s pec ie s  wi l l  be removed from the actua l  
fac i l i ty s i tes ; however , the area of cons tructi on w i l l  be rel at ive ly  sma l l ,  and  a numbe r of 
a n i ma l  spec i es may be a b l e to re l ocate in adj acent area s .  Ponds and s treams that are removed or 
a l tered by mi n i n g  and con struct i on acti v i t i es wi l l  unavo i dab ly  experi ence some or total  s pec i es 
l os s .  I n  add i t i on ,  no i se from coa l mi n i ng act i v i t i es a s  we l l  a s  constru c t i on and opera t i on of 
the fac i l i t i e s  cou l d  advers e ly  affect l oc a l  s pec i e s ' behav i o r ,  part i c u l ar ly  reproduc t i on and 
m i g ra t i on func t i on s .  

1 . 4 . 4 . 6  Soc i oeconomi c v a l ues 

I n c reased coa l m i n i ng and cons truct ion acti v i t ies  assoc i ated wi th the fac i l i t i es wi l l  resul t i n  
moderate t o  substan t i a l  c hanges i n  popu l a t i on , depend i ng o n  the s i ze o f  the preex i s t i n g  l abor 
poo l s .  A l a rge i n c rease i n  popu l at ion  wou l d ,  to some degree , c hange l i v i ng patterns in impacted 
commun i t i es and cou l d  res u l t in aggravat ion of soc i a l  and economi c probl ems . The poten t i a l  
i mpacts  woul d depend upon t h e  rel at i ve s i ze of  t h e  exi s t i ng commu n i t i e s , t h e  rate of  growth , the 
ex i s ti n g  i n frastructure , and the adequacy of  advanced p l ann i ng for the growth .  

Land use  patterns wou l d  be unavo i da b l y  a l tered because o f  the l and req u i rements for p l ant  
s i tes , m i n i ng s i tes , waste  d i sposa l  s i tes , roads , ra i l roads , ut i l i ty and p i pe l i ne corri dors , and  
a s soc i ated serv i ces . Some of th is  c hange wou l d  be permanen t .  Agri c u l ture , g raz i ng fores t ,  and  
recreat i onal  l ands wou l d  be removed from the i r  exi s t i ng uses . 
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2 .  ALTERNAT IVES , INCLUD I NG THE PROPOSED ACT ION 

2 . 1  I NTRODUCT I ON 

2 . 1 . 1  Background 

The proposed action  wi l l  l ead  to the construction and s hort-term opera t i on , on a cost-shared 
bas i s  wi th the I nternati ona l Coa l  Refi n i ng Company ( I CRC ) , a genera l  partners h i p  of Ai r 
P roducts Coal Refi nery ,  Inc . , and Whee l abrator Coal Refi nery ,  Inc . , of a fac i l i ty to demon
strate the operabi l i ty o f  the SRC- I sol vent ref i ned coa l process  at  near-commerc i a l  sca l e  w ith 
the potent i a l  to expand to commerc i a l  sca l e  at th i s  s i te ,  i f  s uccessfu l . I nformati on obta i ned 
by envi ronmental mon i toring  and effl uent and control equ i pment tes ti ng dur ing  demonstrat i on 
operati ons shou l d  reduce the envi ronmenta l r i s ks assoc i a ted wi th the f i rst commerc i a l  p l ant .  

The  contract between DOE  and the i ndustr i a l  part i c i pant d i rected I CRC to  propose a s i te-spec i fi c  
des i gn for a 6000 tons per stream day ( tpsd ) p l ant .  The s i te shou l d  be s u i ta b l e  for construc
t i on of a commerc i a l  fac i l i ty ha v i ng a capac i ty of  approxi mate l y  30 , 000 tpsd . The demonstrat i on 
p l ant des i gn must be capa b l e  of comp ly ing  wi th a l l  appl i ca b l e  envi ronmenta l requ i rements . 

Al though compl i ance wi th current and projected s tandards wi l l  requ i re appl i ca t i on of state-of
the-art control technol ogy , standards do not yet exi st  for mos t of  the chemi ca l ent i t ies  found 
in SRC mate r i a l s  or i n  many other chemi cal  process operati ons . For th i s  reason , the pl ant has  
been desi gned to i ncorpora te meas u res to mi ti gate the hazards  assoc i ated wi th re l ea s i n g  harmfu l 
chem ica l s .  The proposed New Source Performance Standa rds for the Synthet i c  Orga n i c  Chemi cal  
Ma nufactu ring  I ndu stry ( SOCM I )  wa s used a s  the bas i s  for the des i gn of control s ,  emi s s i on 
estimates and necessary control effi c i encies  for fug i ti ve vol a t i l e  orga n i c  compounds . These 
des i gn features are d i scussed in Sect s .  2 . 2 . 1 ,  4 . 1 ,  and Appendi x C .  

2 . 1 . 2  Al ternat i ve act ions a va i l abl e to DOE 

The proposed acti on wi l l  l ead  to the cons truction and operat i on of a demonstra t i on pl ant i n  
accordance with  t he  proposed process  des i gn eval uated i n  th i s  E I S .  Th i s  des i gn i s  descri bed 
i n  the Phase Zero conceptua l  des i gn report w ith the modi ficati ons i nd i ca ted on the fi rst page 
o f  Append i x  C and i s  spec i fi c  for the proposed s i te near Newma n ,  Kentucky . 

The envi ronmenta l i mpacts of the proposed acti on a re eval uated i n  compari son wi th the i mpacts of  
the  a l ternati ve act ions that  may be  taken by DOE : 

• Se l ect an a l te rna t i ve s i te ,  des i g n ,  or pl ant l ayout to fu rther reduce envi ronmenta l im�acts 
and proceed wi th constructi o n ,  

• N o  a c t i o n ,  and 
• De l ay the acti on . 

The proposed act ion i s  desc ri bed i n  deta i l  i n  Sect .  2 . 2  and the res u l t i ng envi ronmenta l i mpacts 
a re summa r i zed in Sec t .  2 . 3 . 1 and d i scus sed in deta i l  in Sec t .  4. The i mpacts of  a l te rna t i ves 
a re compa red to those of  the proposed acti on in Sects . 2 . 3 . 2 ,  2 . 3 . 3 , and 2 . 3 . 4 . 

2 . 1 . 3  S umma ry compa ri son of  a l ternat i ves 

Twe l ve maj o r  process a reas and control  options and an a l te rnati ve plant l ayout were eval ua ted to 
i denti fy envi ronmenta l l y prefera b l e  a l ternat i ves and , where poss i b l e ,  to determine the potenti a l  
f o r  reduc i ng i mpacts through se lect i on o f  each a l ternati ve .  The fol l owi ng a reas were eval uated 
( Sect .  2 . 3 . 2  and Append i x  C ) :  
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• separation  of mi nera l res i du e ,  
• d i spos i tion  of mi neral res i du e ,  
• hydrogen producti on , 

• gasi f i cati on proces ses , 

• su l fur recovery and emi ss i on control , 
• process  hydrocarbon emi s s i on control , 
• was te heat rej ect ion ,  
• wastewater trea tment ,  
• p l ant fue l s ,  
• part ic u l ate emi s s i on control , 
• product so l i d i f i cati on ,  and 
• s l ag/flydust d i sposal . 

2-2  

The eval uati ons i nd i cate that  the  proposed des i g n  i ncl udes the  envi ronmenta l l y prefe rab l e  a l ter
nati ve for ( 1 )  sepa rati on and d i spos i t i on of mi neral res i due ;  ( 2 )  hydrogen producti on ;  ( 3 )  s u l fur 
recovery ;  ( 4 )  parti cu l ate emi s s i on control for process  emi s s i ons and the storage of coal , SRC 
so l i d  produc t ,  coke , and s u l fu r ;  ( 5 )  wastewater treatment ; and ( 6 )  pl ant fue l s .  The eva l uation  
of al te rnati ves for gas i f i cati on processes did  not i dent i fy s i gni fi cant di fferences in  the 
potenti a l  envi ronmenta l i mpacts of the techno l og i ca l ly  v i a b l e  a l ternati ves . 

Eva l uati on of a l ternati ves for heat reject i on , process hydrocarbon emi s s i on control , pl ant 
fue l s ,  product sol i d i f i cat ion ,  and su l fu r  emi s s i on contro l for the coker-ca l c i ner i nd i cates 
that further study as deta i l ed des i gn i n formation  becomes avai l abl e cou l d re vea l  an a l te rna
ti ve wi th l e s s  envi ronmental i mpact than the proposed des i gn .  Al ternati ves be i ng con s i dered 
are descri bed i n  Sect .  2 . 3 . 2 . 2 .  

Except for the pl ant l ayou t ,  the des i gn a l te rnati ves d i scussed i n  Sects . 2 . 2 . 1 and 2 . 3 . 2 . 2  a re 
essenti a l ly  i ndependent of s i te cons i derati ons , as i t  may be reasonab l y  ass umed that the pl ant 
des i gn and res u l tant emi s s i ons wou l d  be the same at e i ther the proposed or a l ternati ve s i tes . 
However , the i mpacts of constructi on and ope rati on of the demons trati on pl ant depend on the 
envi ronment of the s i te and phys i ca l  cond i t i ons of the s i te .  

I n  s ummary , the proposed s i te was se lected by the i ndustr i a l  partner u s i ng the procedures and 
cr i te r i a  descri bed in Appendi x  B ( Sect .  B . 2 ) . Based on avai l a b l e  i nformat i on , none of the 
a l ternati ve s i tes are obv i ou s l y  envi ronmenta l l y superi or to the proposed s i te ( Sects . 2 . 3 . 2 . 1 , 
4 . 3 ,  and 4 . 4 ) . 

Al ternati ve s i te l ayouts were i nvesti gated to determi ne whether the pl ant cou l d  be l ocated out 
of  the fl ood-prone areas of the s i te .  The proposed p l ant l ayout l ocates the process  area on 
the porti on of the s i te natura l l y above the 500-year f l ood e l evati on . Loca t i ng the storage 
tanks and ash ponds above th i s  e l evati on by grad i ng e x i s t i n g  s i te so i l s  is not practi ca l . 
Hence , these areas wi l l  be d i ked to prevent i nundati on by a 500-year f l ood . 

2 . 2  DESCR IPT ION OF THE PROPOSED ACT ION 

2 . 2 . 1  Proposed plant  des i gn 

T h i s section  descri bes the bas i c  SRC- I process and the maj or features of the demonstrati on 
pl ant as currently proposed . The c urrently proposed des i gn i s  descri bed i n  the Phase Ze ro 
de l i verabl es  wi th the mod i f i cati ons noted on the f i r st  page of Appendi x C .  The proposed des i gn 
i s  under conti nua l eva l uat ion by both DOE and the i nd u s tri al  part i c i pant and may be fu rther 
mod i f ied . Al ternati ve p l ant des i gns are d i scussed i n  Sect .  2 . 3 . 2 . 2  and Append i x  C .  

Deta i l ed i nformati on on vari ous secti ons of the pl ant des i gn i s  g i ven i n  Append i x  C a s  fol l ows : 

• Add i t i onal  descri pt i on of the SRC process . 

• Ai r emi s s i ons under norma l , startup , s hutdown , and emergency operating  cond i t i on s ;  fugi t i ve 
emi ss i ons ; and a l ternati ve a i r  pol l ut i on control schemes . 
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• Water treatment under norma l , startu p ,  shutdown , and  emergency operat ing  cond i t i ons ; wa ste 
heat reject i on ;  water ba l a nce ; and a l te rnat i ve wastewater treatment schemes . 

• Sol i d  waste d i sposa l i n format ion ,  i nc l ud ing  s l ag ,  coal , and SRC so l i d product l each i ng 
tes ts ; s l ag d i s posal  a rea des i gn ;  water-so l ub l e  sol i d  was te characteri s ti cs ; and sol i d  
waste hand l ing  and d i sposal a l ternati ves . 

• Construct ion a i r em i s s i ons ( i nc l ud ing  commuter and constructi on veh i c l e  tra ff i c )  and water 
d i scha rges . 

• P l ant resource req u i rements dur ing  the constructi on and operation phases . 

• Res u l ts of SRC- I and SRC- I I  product combus t i on tes ts . 

• Descri ption  of the expanded commerc ia l  pl ant , i ts pol l ut i on control stra tegy , and effl uents . 

• The e ffects of a fl ood on p l ant constructi on and opera t i on . 

2 . 2 . 1 . 1  Overa l l process descript i on 

The demonstrati on pl ant fac i l i t i es have been 
des i gned to produce a prima ry product of l ow
s u l fur ,  l ow-ash  so l i d  sol vent refi ned coa l 
from Western Ken tucky No . 9 or e q u i va l ent 
coal . By-products wi l l  i nc l ude anode coke , 
naphtha , fue l o i l , and e l emental s u l fur .  A 
process schemati c of the pre l i mi na ry des i gn 
i s  presented i n  F i gs . 2 . 1 and 2 . 2 .  A pl ant 
l ayout is s hown in Fi g .  2 . 3 ,  and by-products 
from normal operati ons a re reported i n  Tab l e  
2 . 1 .  Note that pheno l s and ammon i a  a re 
destroyed w i t h i n  the p l ant and are not 
by-products . 

Table 2.1 .  Products from SRC·I 

demonstration planta 

Sol i d  SRC 
Anode coke 
Naphtha 
Fuel  o i l  
Elemental sulfur 

Amou n t  (tons/d) 

1 050 
588 
585 
907 
1 88 

" The product s l ate presented for the demon
stration plant is  based on the Phase Zero con
ceptual design with modif ications as noted i n  the 
introduction to th is  appendix.  The proposed de
sign is  currently u nder review by DOE and the in-

The des i g n  spec i f ies  that was hed Kentucky dustr ia l  participant and may be further modified, 
No . 9 or equ i va 1 ent coal wi 1 1  be del i vered result ing i n  changes to the product slate. 
to the demonstrati on p l ant by tra i n .  A barge 
u n l oading  fac i l i ty i s  a l so i ncl uded to s uppl ement 
ra i l  del i very in the event tha t the coal m ine i s  not l ocated in prox imi ty to a ra i l  l i ne . 
(Append i x  Y i s  devoted spec i f i ca l l y to the envi ronmental effects of the barge fac i l i ty . )  From 
the wei gh i ng and un l oad i ng a rea , the coa l  wi l l  be transported by semiencl osed con veyors to the 
storage a rea . Coa l wi l l  be rec l a i med by a tunnel rec l a i mi n g  system and trans ported by semi 
encl osed conveyors to p u l ve r i z i ng-dryi ng equ i pment for f i n a l  s i ze reducti on and dryi ng . The 
fi ne coal wi l l  then be trans ferred through s urge b i ns to a s l u rry tank  for mi xi n g .  Baghouses 
wi l l  be used to control  the dust generated by coa l pu l veri z i ng act i v i t i es .  

The demonstrat ion fac i l i ty wi l l  uti l i ze a noncata l yt i c  d i rect hydrogenat i on SRC- I process  to 
convert 6000 tpsd of h i g h-su l fur and h i g h-ash coal  to a sol i d  product wi th  a s u l fur  content of 
l ess  than 1% and an ash content of 0 . 2% or l ess . The process encompasses the fol l owi ng steps . 

The coal wi l l  be s l urr i ed i n  the process sol vent and pumped to react i on pre s s u re .  Hydrogen 
recyc l e  gas wi l l  be m ixed with the s l urry and heated to reacti on temperature i n  a fi red heate r .  
A t  the exi t of the fi red heater, add i t i onal hot hydrogen recyc l e  gas wi l l  b e  added t o  the 
s l urry ,  and th i s  mi xture wi l l  fl ow to a di sso l ver  for further hydrogenati on and desu l fu r i zat ion . 

The stream l eavi ng the d i sso l ver wi l l  be f l ashed from 2000 p s i a  to 40 p s i a  i n  mul t i p l e  stages to 
recover hydrogen , process sol vent ,  and l i qu i d  products and to remove wa ter . The fl a sh  vapors 
from each stage wi l l  be parti a l l y  condensed and the water deca nted from the hydroca rbon l i qu i ds . 
The vapors wi l l  be combi ned and sent to the ac id  gas removal and hydrogen pur i fi cat i on sect ions 
for further proce s s i ng before recyc l e  to the SRC a rea . The hydrocarbon l i q u i ds wi l l  be frac
ti onated to yi e l d  l i q u i d  products and process sol vent . The decanted water wi l l  be sent to the 
ammonia-su l f i de stri pper for further process i n g .  
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F i g .  2 . 2 .  Bas i c  fl ow d i ag ram for proposed SRC proces s i n g .  

The l ow- pressure s l urry conta i n i ng process  sol ven t ,  SRC produc t ,  uncon verted coal , and mi neral 
res i due from the fi n a l  separa t i on stage wi l l  go d i rect l y  to a vacuum col umn in the SRC product 
recovery area , where the process sol vent and l i ghter components wi l l  be removed . The rema i n i ng 
SRC s l urry wi l l  be sent to the Kerr-McGee Cri t i ca l  Sol vent  Dea s h i ng Uni t ,  where i t  wi l l  be 
m i xed wi th the dea s h i ng sol vent and separated i nto the bas i c  SRC produc t and ash  concentrate .  

One-th i rd of the mol ten SRC product wi l l  be sol i d i fied i nto a so l i d  SRC product .  Another one
th i rd wi l l  p roceed to the coker/ca l c i ner area  ( see F i g .  2 . 2 )  where anode grade coke and l i ght 
and med i um o i l s  w i l l  be produced . The rema i n i ng one- th i rd of  the mo l ten SRC produc t ,  as  
presently proposed , wi l l  be fed i n to an expa nded-bed hydrocrac ker for part i a l  convers i on to 
l i q u i d  d i st i l l a tes ( see F i g .  2 . 2 ) . I n  the hydrocrac k i n g  proces s ,  SRC product wi l l  be combi ned 
w i th hydrogen and cata l yt ica l ly hydrogenated and hydrocracke d .  Product effl uents of the hyd ro 
c racker w i l l  be coo l ed and fl a shed i n  a series  of sepa rators where l i ght  and heavy condensates 
a re drawn off.  Al l l i q u i d s  wi l l  then be sent i nto a fracti onator for separa t i on i n to l i ght , 
medi um ,  and heavy o i l cuts . Net products wi l l  i n c l ude l i ght ( naphtha ) ,  med i um ,  and heavy oi l s  
and  a vacuum res i due stream that sol i d i f i es upon coo l i ng and i s  termed two-s tage l i q uefacti on 
( TSL )  so l i ds .  These sol i ds a re s i mi l ar to SRC sol i ds but have an even l ower su l fur content .  

Sources of  naph tha a nd  fue l oi l s  
( tons /d ) 

Naphtha 
Mi dd l e  d i s t i l l a te ( 400- 650 ° F )  
Heavy d i s t i l l ate ( 650-850° F )  

Total 

SRC 

438 
359 
83 

Hydrocracker 

1 1 0 
290 
1 00 

Coke r 

37 
75  

Total 

585 
724 
1 83 

1 492 
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F i g .  2 . 3 .  P l ant l ayou t  for the proposed SRC- I demonstrat ion  p l ant . 

The  a s h  concentrate recovered from the Kerr-McGee deash i n g  area , conta i n i ng mi neral matter ,  
u nconverted coal , a n d  some res i du a l  SRC produc t ,  wi l l  b e  sent t o  the gas i fi cation a rea . In the 
GKT gas i f i e r ,  the  carbonaceous ma ter ia l  in the ash  concentrate wi l l  be parti a l l y  oxi d i zed w ith  
steam and  oxygen to produce a synthes i s  gas , pr imari l y  carbon monox ide  and  hydrogen . T he 
synthe s i s  gas  wi l l  be reacted w ith  add i ti onal  s team to produce the hydrogen req u i red by the 
process . I n  the gaS i f icat i on process ,  the  mi neral matter of the ash  concentrate wi l l  be con
verted to a s l ag and a so l i d  f ly  dust wh ich  wi l l  be the pr ima ry sol i d  wastes generated by the 
process .  Most  of the s u l fur in the  res i du e  wi l l  be converted to hydrogen su l f ide , wh i c h  wi l l  be 
removed from the product gas  in  a Se l exol un i t  i n  the  gas-trea t i ng a rea . T he hydrogen , after 
ac i d-gas removal and compress ion , wi l l  be sent to the coal s l u rry area at the front of the 
p l an t .  Hydrogen s u l f i de from t h e  Se l exol un i t  wi l l  b e  sent t o  a C l a u s  p l ant  for recovery o f  
e l ementa l s u l fur .  

2 . 2 . 1 . 2  Supporting faci l i t i es 

In add i t i on to t he bas i c  SRC process , the p l ant wi l l  i ncl ude a number of support i ng fac i l i t i es 
s i mi l a r  to those u sed by the petro l eum refi nery and petrochemica l  i ndustry . These fac i l i ti es 
wi l l  prov ide requ i red mater i a l s and u t i l i ti es such a s  s team , e l ectr i c i ty ,  p rocess  water ,  oxygen 
and n i trogen ; treat products to market spec i f i cati ons ; recover by-products ; control fug i t i ve 
emi s s i ons of vo lat i l e  organ i c  compounds  for worker protection ; and treat waste streams to remove  
pol l utants and  produce effl uents s u i tabl e for  emi s s i on or d i scharge , and  to  prov i de for  t he  safe 
d i sposal of so l i d  was tes . The  maj or fac i l i t i es that are of env i ronmental importance are 
descri bed br ief ly  i n  the  fol l owing  secti on s .  
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Transmi s s i o n  l i nes 

A power l i ne wi l l  be req u i red to serve the SRC- I fac i l i ty .  I nforma t i on rece i ved by DOE i n  
November 1 980 i nd i cates that the B i g  Ri vers E l ectri c Corpora t i on h a s  proposed con struct i on of  a 
1 6 1 -kV l i ne to se rve both the proposed SRC - I  fac i l i ty and an i ndu stri a l  fac i l i ty proposed for 
construct ion at  the Baskett s i te near Ba s kett , Kentucky . The l i ne wou l d  be approxi ma te l y  56 km 
( 35 mi l e s )  l ong , wi th a 38-m ( 1 25-ft ) w ide  r i ght-of-way , occupy ing  a tota l area of 2 1 3 ha 
( 526  acres ) .  The  l i ne wou l d  be p l aced on doub l e  wood po l e  structures  wi th suspens ion  i n su l a
tors . One su bsta t i on at  the Baskett s i te and one at the Newman s i te wou l d  be requ i red . 

Appro x i mate ly  4 ha ( 1 0  acre s )  of l and wou l d  be purchased for each substa t i on , a l l ow ing  for l ate r 
e xpans i on .  I n i t i a l  s ubstations  a t  each s i te wou l d  actua l l y  occupy on l y  about 0 . 4  h a  ( 1  acre ) of  
l an d .  

T h e  proposed route o r i g i nates at  t h e  Henderson County Substa t i on l ocated o f f  Ken tuc ky H i g hway 
1 539 approx imatel y 1 mi l e  from i ts i n tersection  w i t h  Tucker  Road .  I t  wi l l  para l l e l an ex i s t i n g  
l i ne north f o r  1 . 1 m i l es cro s s i ng U . S .  H i ghway 60 , where i t  turns  east-northeast f o r  3 . 2  mi l e s 
to enter the proposed new B a s kett Substat ion l ocated off Tscha rner Road 0 . 4  m i l e  north of i ts 
i ntersect i on wi th Dr . Hughes  Road . A s pec i fi c  route between the Bas kett and Newman substat i ons  
and a s peci f i c  l ocation for  the Newman Substa t i on have  not  yet been determi ned . 

Near the SRC- I  s i te ,  the proposed route must avo i d  two ecol og i ca l l y sens i t i ve wi l d l i fe habi tats . 
One i s  the  Ma rt in  Creek forest where Indi ana ba ts , an endangered spec i es ( Append i x  K) have been 
found . The other i s  the R i c h l and S l ough , a wetl and ha bi tat u sed by wa te rfowl . DOE wi l l  wo rk 
w i t h  the B i g  Ri vers E l ectri c Corpora t i on to i nvesti gate the fea s i b i l i ty of  s l i ght ly  mod i fy i ng 
the route to avo i d  these h ab i tat s .  Current i nd i cat ions  are that a route can be found to avo i d  
these eco l og i ca l l y sens i t i ve area s .  

Ga s i fi ca t i on 

From a proce s s  standpo i nt ,  the mo st important su pport i n g  o pera t i on i s  the  gas i f i er .  The SRC 
process consumes hydrogen i n  quanti t i e s  too l a rge to be economi cal l y  procured off s i t e .  The 
requ i red hydrogen may be most  economi cal l y  produced by a part i a l -ox i da t i on gas i f i er .  ( Section 
2 . 3 . 2 . 1  d i scusses  a l terna ti ves to the proposed ga s i f icat i on system . ) The GKT* ga s i f i er reacts 
( burn s )  a ca rbon source w i th s team and a l i mi ted quanti ty of oxygen to produce hydrogen and 
ca rbon monox i de .  The ca rbon monoxi de i s  then reacted wi th steam over a s h i ft convers i on 
cata l yst  to produce hydrogen and ca rbon d i o x i de . 

A vari ety of ca rbon sources i nc l udi ng coa l  and o i l cou l d  be ut i l i zed a s  ga s i f i er feed .  Howeve r ,  
i n  t h e  SRC p rocess , t he a s h  concentrate produced by t h e  Kerr-McGee Cri t i ca l  Sol vent Dea s h i n g  
Un i t  conta i n s  s i gn i f i cant amounts of ca rbon a n d  i s  used a s  t h e  carbon sourc e .  Gas i f i ca t i on of  
t h i s  ma teri a l  offers the dua l  advantages of recovering  the ca rbon content of  the  ash  concen trate 
fo r genera t i on of  makeup hydrogen and convert i ng the a s h  concen trate i nto a s l ag and fly dust 
s u i tabl e for d i sposa l . A l ternati ves  for d i spos i t i on of the ash concentrate and product i on of 
hydrogen are d i scussed  in  Sec t .  2 . 3 . 2 . 1 . To fac i l i tate production of  h i g h -puri ty hyd rogen for 
process  u se , oxygen w i l l  be s uppl i ed to the g a s i f i e r  by cryogen i c  s eparat i on of a i r .  Dur ing  
norma l operat i on s ,  t here wi l l  be  no  emi s s i on s  to  the  atmos phere from the  gas i f icat ion process . 
The ga s i f i cat ion and s h i ft-convers i on processes  are net con s umers of water ;  however , a wa ste
water stream wi l l  be produced wh i ch i s  d i rected to the water- treatment fac i l i ty .  The s l ag and 
fly dust  produced by the ga s i fi er wi l l  be the maj or so l i d  wa stes  produced by the proces s .  
D i s posa l  o f  the s l ag and f l y  dust  are d i scussed l ater i n  th i s  secti on , i n  Append i x  C ,  and i n  
Sect . 4 . 2 . 2 . 2 .  

Ac i d-gas remova l ,  s u l fur recovery ,  and ta i l -gas treati ng 

In the d i sso l ver ,  hydrogen w i l l  react wi th both organ i c  and inorgan i c  s u l fu r to produce hydrogen 
s u l fi de and other reduced s u l fur compounds ( COS , CS2 ) .  Most  of  the s u l fur wi l l  be contai ned a s  
hydrogen s u l f i de i n  the vapor s tream ; howeve r ,  a s i g n i f i cant amount of  s u l fur w i l l  rema in  wi th 
the products  and the mi neral  re s i d u e ;  it  wi l l  be parti a l l y l i berated during subsequent process
i n g  steps . A s u l fur bal ance for the p l ant  is  pres ented i n  Append i x  C .  The presence of  hyd rogen 

* 
Th i s  g a s i f i er technol ogy wa s formerly i dent i f i ed gener ica l l y  a s  Koppers -Totze k .  
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su l f i de is  cons i dered undes i rabl e from a process standpo i n t ,  and gaseous streams conta i n i ng 
excess i ve quan t i t ies  wi l l  be d i rected to aci d-gas ( hydrogen su l f ide )  removal  systems at va rious  
l ocat ions  with in  the  p l ant . In t he SRC-I fac i l i ty ,  the primary sources of ac id  gases wi l l  be 
the SRC process  area , t he g a s i f icat ion area , the coker/ca l c i ner  a rea , and the expanded-bed 
hydrocracker area s .  Ac i d-gas removal  systems wi l l  use  several commerc i a l  processes in wh i c h  the 
hydrogen s u l f i de i s  absorbed i nto a scrubbing  sol u t i on and then removed from the sol u t i on by 
phys i ca l  proces s i ng , produc i n g  a concentrated hyd rogen s u l f i de stream and a c l ean gas stream fo r 
further process i n g  or u se . The concentrated hydrogen su l f i de streams wi l l  be col l ected from the 
vari ous ac i d  gas treat i ng fac i l i t i e s  and routed to the su l fur-recovery un i t .  

The systems spec i f i ed for a c i d-gas remova l  inc l ude a Se l exol un i t  and a d i ethanol amine ( DEA) 
un i t .  The Sel exol  un i t  removes a c i d-gas  from s h i fted syngas .  The removed H2S  is then sent to 
the C l aus  un i t  for su l fur recovery .  The eff l uent from the Sel exol  un i t ,  wh i c h  contai ns 80 vol % 
CO2 , 20  vol  % N2 , w i t h  approx imate l y  6 ppm H 2S  and 1 40 ppm COS , wi l l  be heated to produce a 
bouyant  p l ume then vented to the atmosphere . The DEA un i t  removes ac i d-gas from streams 
ori g i nati ng i n  the other areas of  the p l ant ( menti oned above)  and sends the H2S to the Cl aus  
un i t .  The su l fur recovery area wi l l  cons i s t  of two C l aus  u n i ts , one be i n g  a 1 00% spare , and a 
Beavon su l fur-remova l  u n i t .  A three-stage , strai ght-through , ammon i a - burn i ng C l a u s  un i t  wi l l  
recover the bu l k of the s u l fur  contai ned i n  the ac i d  gases to produce e l emental  su l fur ,  wh i c h  
wi l l  b e  recovered for sa l e a s  a by-produc t .  

The fl ue gas from the ca l c i ne r ,  wh ich  conta i ns S02 a s  wel l as  parti cu l ates , wi l l  be i nc i nerated 
and scru bbed . Two a l ternati ve scru bbi ng systems are be i ng eval uated : the proposed wet soda-ash 
a bsorpti on and the a l ternat i ve dry soda-ash absorpt i on descri bed i n  Sec t .  C . 2 . 2 . l .  The scrubbed 
effl uent wi l l  be vented to the a tmosphere . The su l f i te- and particul ate-l aden scrubb ing  stream 
wi l l  be e i ther d i rected to the wastewater treatment  faci l i ty or to the evaporator when the pl ant 
is  operat ing  i n  the zero wastewater d i scharge mod e .  T h e  ul t imate d i s posa l  mechan i sm depends o n  
t h e  cho ice of  scrubb ing  tec hnol ogy . I f  dry scrubb ing i s  used , the mate r i a l  may go d i rectly 
to a l andfi l l .  The Beavon su l fur-removal  un i t  wi l l  recover addi t iona l  su l fur from the C l aus  
ta i l -gas . The treated ta i l -gas wi l l  be  ven ted to the atmosphere and wi l l  conta i n  l es s  than  
4 ppmv hydrogen su l f i de and l ess  than 1 00 ppmv of  combi ned hydrogen su l f i de , carbonyl su l f i de , 
and su l fur d i ox i de .  Low-pressure raw fuel gas from the DEA un i t  wi l l  be treated for res i dual  
hydrogen su l f i de removal  by ox ida t i on in  the Stretford sol u t i on ,  where the hydrogen su l fi de wi l l  
be removed down to l ess  than 5 ppmv and the c l ean fuel gas wi l l  be made ava i l abl e for i n-p l ant  
fuel  use . Treated ta i l -gas  from the co ker/ca l c i ner scrubber wi l l  const i tute one  of the maj or 
s u l fur d i o x i de emi s s i on sources from the p l ant . The env i ronmental i mpacts are eva l uated i n  
Sec t .  4 . 2 . 3 . 1 . Al ternat i ve s u l fur  control techno l o g i es are desc ri bed i n  Sec t .  2 . 3 . 2 . 1  and 
Appendi x C .  

Wastewater treatment 

Major wa stewater streams and contami nants . T he expected types of  wastewater fl ow generated i n  
the demon stra t i on pl ant  a re g i ven bel ow :  

• process  sour water 
• cool i ng tower b l owdown 
• coa l p i l e  runoff 
• SRC p i l e  runoff 

• process area runoff 
• runoff from l i q u i d  storage and s h i pp i ng areas 
• meta l -s l udge l andf i l l  l eachate 
• l eachate from s l ag d i sposa l  
• wea k  process wa stes 
• o i l y  wastes 

• san i tary wa stes 
• spent scrubber l i quor from the coker/ca l c i ner scrubber 
• wastewater from the gas i fi er 
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Appendi x C descri bes the  characteri s ti c s  and compos i t i ons of these  streams a s  present ly  known 
or est ima te d ;  Append i x  P descri bes the compos i t i on of l eachates  from coal , so l i d  SRC product , 
and gas i f i e r  s l a g .  An e xten s i ve l aboratory program i s  c urrent ly  under way t o  characteri ze most 
o f  the wa stewater streams e xpected at  the demonstra t i on p l ant  ( see Sect .  2 . 3 . 2 . 2 ) . I n  add i t i on 
to the major contami nant s ,  the characteri zati on wi l l  a l so  de termi ne trace e l ements and organ i c  
compounds ,  s u c h  a s  t h e  E PA p r i ori ty pol l utants . About one-ha l f of the tota l wastewater fl ow 
wi l l  be proces s  sour  wa te r ,  the most heavi ly  contami nated s tream .  P rocess sour  wa ter sou rces 
a re from the SRC are a ,  the coke r ,  the e xpanded-bed hydrocracke r ,  Beavon s u l fur remova l ,  and the 
DEA process . Hydrogen s u l f ide ,  ammon i a ,  and pheno l i cs sho u l d  be the maj o r  contami nants i n  
these s treams , a l ong wi th some cyan i d e ,  thi ocyanate , and meta l s .  Trace comp l ex organ i c s ,  such  
a s  polynuc l ea r  a romat ic  compound s ,  wi l l  proba b l y  be  present in  some of  the  streams , a l s o .  

About  one- th i rd of  the wastewater fl ow wi l l  be the cool i ng tower bl owdown . The most s i gn i fi cant 
contami nant i n  th i s  s tream wi l l  be hexava l ent  c hromi um , wh i c h  is  added to the cool i n g  system 
fo r corros i on contro l . (Al ternatives  to the use of chromate anti corros i on chemi ca l s  are 
descri bed i n  Sects . 2 . 3 . 2 . 2  and C . 3 . 4 ) . The common i norgan i c  consti tuents ori g inat ing  in the 
ma keup water to the cool i ng system wi l l  be concentra ted and present in the bl owdown . 

The rema i n i n g  port i on of the was tewater wi l l  come from va ri ous sources : GKT gas i f ier  wa ste
wate r ,  runoffs from raw coa l and SRC pi l es ;  runoffs from the d i ked a reas where the process  
e q u i pment ,  storage , and  sh i pp i ng a reas wi l l  be  l ocated ; san i tary was te ; meta l s l udge and ash  
pond  l eachate s ;  oi l - bear ing  wa stes ; and  such l i ght ly  contami nated wate rs a s  boi l er b l owdown 
and water-fi l te r  backwa s h .  

The contaminants i n  the GKT wa stewater wi l l  be pr ima r i l y  i norga n i c s  w ith  l ow concentrat i ons 
of  organ i c s  and cya n i des . The contami nants in  the runoff from the coa l p i l es shou l d  be most ly  
d i ss o l ved i norgan i c  so l i d s ,  i nc l udi n g  trace quanti t ies  o f  heavy metal s .  The proce ss  a rea 
runoff s hou l d  be contami nated wi th process  l i q u i ds , i nc l u d i n g  certa i n  h i gh-boi l i n g  po i nt hydro
ca rbons . The l andfi l l  l eachate s ho u l d  conta i n  the contami nants common to the coa l p i l e  runoff . 
The l i ght ly  contaminated wastewaters shou l d  conta i n  c h ief ly  i norgan ics  and s uspended sol i ds .  

Conceptua l  des ign of the wastewater- trea tment  system . The proposed wa stewater-treatment system 
wi l l  be a zero-di scharge system uti l i z i ng tota l recycl e  to the process but wi l l  have the fl ex i 
bi l i ty to fu l l y  treat and d i scharge a l l wa stewater i n  the event that process opera t i n g  cond i 
t i ons do not permi t tota l recyc l e .  A l abora tory program i s  c urrentl y under way to determi ne 
the treatabi l i ty of  the wa stewater e xpected at the demons tra ti on pl ant ( see Sect .  2 . 3 . 2 . 2 ) and 
to s upport the des i gn of the wastewater treatment sys tems . The goal of  the wastewater treat
ment system i s  to operate primar i l y  in the zero d i s c ha rge mode . The conce ptual  des i gn may have 
to be mod i f i ed depending  on the resu l ts of the treatabi l i ty study . Al l wastewaters generated 
in the pl ant , as  wel l as  the contami na ted runoff , wi l l  be sent to the was tewater-treatment 
fac i l i ty .  San i tary waste wi l l  be comb i ned with  other pl ant wastewaters enter ing  the b i o l og ica l  
system . Fi gures 2 . 4  and 2 . 5  a re conceptua l d i a grams of the treatment fac i l i ty .  Fi gure 2 . 4  
dep i c ts the overa l l  wa stewater recyc l e  scheme ; Fi g .  2 . 5  amp l i fi e s  the pr ima ry ,  secondary and 
te rti a ry treatment of  the was tewate r .  The treatment processes wi l l  i nc l ude sepa ra t i on of  o i l y  
wa s te s ,  prec i p i ta t i on a n d  fl occu l ati on of  tox i c  metal s ,  pH adj ustments , two-stage aerob ic  
b i o l og ica l  treatment fol l owed by fi l tra t i on ,  and f i n a l  pol i s h i ng of  t he  effl uent by acti vated 
ca rbon and d i s i n fec t i on . The sys tem wi l l  provide equa l i zat i on and reten t i on bas i n s  to reta i n  
l a rge wastewater fl ows duri ng ra i n  events ( pr imari l y  runoff and l eachates ) and promote mi x i n g , 
thereby preven ti ng upset of the b i o l og i ca l  system due to s hock by tox i c  components . 

The equa l i za t i on bas i n  wi l l  rece i ve a l l wa stewaters req u i r i n g  b i o l o g i c a l  treatment , i ncl ud i n g  
wea k process  wa ste s ,  effl uent from o i l remova l , effl uent from metal prec i p i ta t i on , and the 
ammon i a- s u l f i de water str i pp i ng  ( ASWS ) bottoms . The equa l i za t i on bas i n  wi l l  be s i zed for a 
mi n i mum of a 24-h retention t ime and wi l l  prevent s hock organ i c ,  hydra u l i c ,  and tempe rature 
l oads  to the b i o l og ica l  system . Two compartments i n  the equa l i za t i on ba s i n  w i l l  be provi ded 
to permi t sol ids  removal and cl ea n i n g  of the ba s i n .  Potent i a l  o f  sol vent attack wi l l  be a 
consi derati on i n  se l ecti ng  the ma teri a l s  of construc t i on of the basi n .  An o i l -s k i mm ing  dev i ce 
wi l l  be prov i ded to ensure that no o i l s  enter  the b i o l og i ca l  sys tem .  Provi s i ons  w i l l  a l so  be 
made for add i t i on of nutrients or defoamer to the equa l i zati on bas i n .  A recyc l e  stream from 
the b i o l og i c a l - treatment effl uent to the equa l i zati on bas i n  wi l l  be provi ded to ens ure suff i 
c i ent water d i l ut ion i n  order to a vo i d  i nh i b i t i on and to further treat wastewa ter i f  the 
e ffl uent compos i t i on i s  not w i t h i n  effl uent l i mi tati ons . 

Ra i nwater runoff from the coal  and SRC pi l es wi l l  enter a retention ba s i n  to control the fl ow of  
these wa ters to the trea tment system . The ba s i n  wi l l  be cons tructed i n  such  a manner to permi t 
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access for c l ean ing so l i ds that wi l l  accumu l ate i n  the bas i n .  The bas i n  wi l l  be l i ned wi th 
a ppropri ate materi a l s  to prevent l eaks . The l i n i ng materi a l s wi l l  be se l ected in detai l ed 
engi neeri ng . Because  of the ac id  nature of the coal pi l e  runoff , the l i ner wi l l  be a c i d  
res i stan t .  T h e  capac i ty of  reten t ion bas i n  wi l l  handl e t h e  rai nwater of  a 24- h ,  l a-year 
frequency storm . Effl uent from the  reten t i on bas i n  wi l l  then enter the metal prec i p i tat ion 
system . The  ab i l i ty to bypass  the metal prec i p i tation  system and permi t water from the reten
t i on bas i n , after a pro l onged s torm ,  to enter the s urge bas i n  wi l l  a l so  be avai l abl e .  

Ra i nwater runoff from the process  a rea wi l l  b e  col l ected i n  a s urge bas i n  to control fl ow i nto 
t he treatment system . Materi a l s res i stant to organ ic  sol vent attack wi l l  be used to l i ne the 
bas i n .  T h i s  bas i n  wi l l  a l so be s i zed to hand l e rai nwater runoff from a 24- h ,  l a-year  frequency 
s torm .  

Effl uent from the s urge bas i n ,  al ong w ith  other o i l y  wastewaters generated i n  the pl ant , wi l l  
enter  an o i l -removal  system . The o i l -remova l  system wi l l  have the a bi l i ty to remove a l l f l oat
ab l e and emul s i f i ed o i l s . Dependi ng on the carbon l oadi ng of the effl uent l eav i ng  the o i l 
removal sys tem , t h i s  stream may be bypassed a round the equal i zation  bas i n  and b i o l og ica l  treat
ment and permi tted to enter the f i l tra t i on system . Handl i ng and d i s posal  of s l op o i l  from the 
o i l - removal sys tem are d i scussed in Sec t .  C . 3 . 2 . 5 .  

Wastewater streams contai n i ng s i gn i fi cant amounts o f  tox i c  meta l s wi l l  be treated i n  a meta l 
prec i p i ta t i on system . The GKT gas i fi er wastewater , coal  and SRC runoffs , and l andfi l l  l eachates  
wi l l  be i n  t h i s  category .  I f  c hromate i s  u sed a s  the corros i on i n h i b i tor  i n  the cool i ng system , 
b l owdown from the  cool i ng tower wi l l  a l so  be l ong to th i s  category .  However , the coo l i ng tower 
b l owdown wi l l  enter a c hromate-reduction u n i t  in wh i ch Cr6+ i s  converted to C r 3+ before feedi ng 
i nto the meta l -prec i p i tation  system . T he meta l -prec i p i tation  system con s i sts of two separate 
s tages : the  pH o f  the  f i rst  stage wi l l  be 1 1 , and of the second , 8 . 5 .  Two-stage prec i pi tat ion 
may be necessary because  some metal hydrox i des are amphoteri c ;  the optimal  pH for prec i p i tat ing  
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one metal  may not be optima l  for prec i p i tat ing  another . For exampl e ,  the opt ima l  pH fo r n i ckel 
is 1 1 ,  con s i derab ly  h i gher than the optima l  pH ( 8 . 5 )  for many other metal s .  The final  des i gn of  
the meta l -prec i p i ta t i on system wi l l  g reatly depend on spec i e s  of  meta l s present in  the  waste 
s treams . The metal prec i p i ta t i on wi l l  generate s l udges ; d i sposal  of those s l udges i s  d i scussed 
in Sects . C . 2 . 3 . 2  and C . 3 . 2 . 2 .  

The sou r water streams wi l l  i n i t i a l l y  be steam stri pped i n  the ammon i a-su l f i de water str i pp i ng 
( ASWS ) un i t  to remove hydrogen s u l f i de and ammon i a .  The ammon i a  and hydrogen su l fi de overhead 
stream wi l l  enter a C l a u s  u n i t ,  where the ammo n i a  wi l l  be converted to n i trogen and the hydrogen 
su l f ide  wi l l  be converted to e l emental  s u l fu r .  The stri pper bottom wi l l  conta in  a h i g h  l evel of 
pheno l i cs and some other organ i c s .  The p henol i cs wi l l  be sent to b i o l og i ca l  treatm�nt for 
remova l . Dependi ng on the amount of metal s present in the ASWS bottoms , t h i s  stream wi l l  e i ther 
pass  through  the meta l prec i p i ta t i on system or  enter the equa l i zation  bas i n  d i rectl y .  

T h e  b i o l og ica l -treatment system w i l l  have two stages . The pH of  the i n fl uent wi l l  b e  adj usted 
to achi eve proper treatment i n  the b i o l og ica l  system . Each stage system wi l l  conta i n  an aera
t i on bas i n  and a cl a r i f i er to concentrate act ive b i omass for recycl e  to the aeration bas i n .  
Concrete wi l l  b e  used a s  the mate r i a l  o f  construction  i n  the aeration bas i n s .  Cri t ica l  equ ip
ment i tems w i l l  have paral l e l un i ts . 

The purpose o f  the f i rst-stage b i o l og i cal  system wi l l  be to remove most ly  pheno l i cs and other 
eas i l y  b i odegradabl e materi a l s .  Removal  o f  ammon i a  and th i ocyanates , as  wel l as  refractory 
o rgan i c s , s hou l d  occur  pr i nc i pa l l y  i n  the second-stage b i o l o g i ca l  system . S i nce the m i c ro-
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organ i sms i n  the second stage a re usua l l y more sens i ti ve to envi ronmenta l c hanges and more 
s u scept i b l e  to i nh i b i t i on s ,  the fi rst stage shou l d  prov i de stabi l i ty for the second stage . To 
further protect the b i o l og ica l  sys tem from potent i a l  i nh i b i t i on and toxi c i ty for major  sp i l l s ,  
provi s i ons wi l l  be made for add i n g  powdered acti vated carbon to the aerati on ba s i n s .  An a l ter
nat i ve to the proposed des i gn was  cons i dered : use o f  oxygen rather than a i r  i n  the b i o l o g i ca l  
systems . S i nce pure oxygen i s  read i l y ava i l ab l e  i n  the p l a n t ,  an oxygen system cou l d  b e  used 
i nstead of an a i r  system ( see Sect .  2 . 3 . 2 . 2 ) . 

A two- stage b i o l o g i c a l  sys tem s i mi l a r  to the b i o l og i ca l  system proposed for the demonstrati on 
p l ant  i s  operati ng  at  the Wi l sonvi l l e ,  Al a bama , SRC- I  p i l ot pl a nt .  Con s i stent  opera t i on of  
the b i o l og i c a l  system has been a c h i eved at Wi l sonvi l l e wi th phenol remova l to less  than  
0 . 06 mg/ l i ter  dur ing  the  per i od of  January to August  1 980 , as documented i n  Wi l sonvi l l e ' s 
month ly  d i sc harge mon i tor i ng report to the A l a bama Water Improvement Commi s s i on .  Pheno l  con
centrati ons ente r i n g  the b i osystem in the demons trat i o n  pl ant  wi l l  be h i gher tha n the i n fl uent 
feed at Wi l sonvi l l e ,  but  wi l l  be contro l l ed to treatab l e  l eve l s  by d i l u t i o n .  Add i t i ona l l y ,  
tert i a ry treatment wi l l  be used i n  the demonstrati on pl ant  as  descri bed be l ow .  

T h e  effl uent from the b i o l og i ca l  system wi l l  b e  further pol i s hed before d i scharge or  re use 
by f i l tra t i on and acti vated-carbon adsorpt i o n .  Fi l trati on by mul t imed i a  fi l ters wi l l  remove 
res i dual  s u spended so l i d ;  backwash  water used to cl ean the f i l ters wi l l  be sent to the equa l 
i zat i on ba s i n .  Adsorpti on by GAC* wi l l  reduce trace organ i c s , part i c u l ar ly  po lynuc l ear  aro
mat i cs . Mon i to r i n g  of the GAC bed effl uent to detect orga n i c  breakthrough wi l l  determi ne when 
the spare GAC bed wi l l  be put on- l i ne .  

E ffl uent l ea v i n g  the b i o l og i c a l  system wi l l  be ozonated e i ther before o r  a fter mu l t i me d i a  
f i l trat ion .  Ozona t i on be fore mu l t i med i a  fi l tra t i on wi l l  prevent the devel opment  o f  mi crob i a l  
g rowth o n  the med i a  i n  both fi l ter  bed sys tems . T o  prevent forma t i on o f  ch l ori nated hyd ro
ca rbons , ch l ori nat i on wi l l  not be practi ced on th i s  s tream .  

Because treated effl uent wi l l  be  d i scharged to  the Green Ri ver on some occa s i ons , a Nat i onal  
Po l l utant D i scharge E l i m i n a t i on Sys tem ( NPDES ) permi t wi l l  be  requ i red . The spec i f i c  l i mi ta
t i ons for the treated wastewater d i scharge from the demons trati on p l ant  wi l l  be sel ected to 
ens ure protecti on of  the Green Ri ver ' s  i nd i genous aquat i c  l i fe and the de s i gnated uses for 
the stream esta b l i s hed by the Kentucky Department for Natural  Resource s and Envi ronmental  
Protec t i o n .  The fol l ow ing  procedures wi l l  be used to establ i s h  l i mi tati ons for each conven
t i ona l , nonconven t i ona l , pr i ori ty ,  haza rdous , and un l i s ted pol l utant i denti fied  as  be i ng 
d i scharged from the p l a n t .  

Permi ss i bl e  amounts of  pol l utants i n  the effl uent wi l l  b e  e i ther water qua l i ty- or technol ogy
l i mi ted . I f  there are no appl i cab l e water qua l i ty l i mi ts , the l i mi t wi l l  be based on the best 
a va i l a b l e treatment technol ogy econom ica l l y  achi e vab l e  or an appropri ate New Source Performance 
Standard , whi chever i s  more stri ngen t .  Where a n  appropri ate water qual i ty l i mi tati on exi sts , 
the effl uent l i m i tat i on wi l l  be chosen to ensure protect i on of that l i mi t .  The d i sc harge wi l l  
be cred i ted for d i l ut i on on ly  duri n g  the 1 0-year , 7 -d  l ow- r i ve r  fl ow ,  rather than for any 
a s s i mu l a ti ve capac i ty of  the r i ve r .  Al s o ,  i f  current water q ua l i ty i s  found t o  b e  o u t  o f  
compl i ance for a s pec i fi c  pol l utant because of  natura l or background pol l u t i on sources , the 
associ ated d i scharge l i mi t wi l l  be sel ected to prevent further s i gn i f i cant  degradat i on of 
stream qua l i ty .  

When treated effl uent i s  reused i n  the process , the treated e ffl uent wi l l  be used as  parti a l  
makeup water t o  the cool i ng towe r .  Before enteri ng  the cool i ng system th i s  stream wi l l  be 
mon i tored so that water w ith  excess i ve res i dual  orga n i c  or i norga n i c  contami nants can be 
d i verted and kept out of  the cool i n g  sys tem .  The ba l ance of  makeup water wi l l  come from treated 
r i ver  water and poss i b l y  evaporator condensate . B l owdown from the coo l i n g  towe r ,  a fter chroma te 
removal  i f  c hromate i nh i bi tor  i s  use d ,  wi l l  enter an evapora tor sys tem rather than the meta l 
remova l system . A sma l l  bri ne stream from the d i ethano l ami ne area and a sma l l Stretford pu rge 
stream wi l l  a l so enter the evaporator sys tem . The evaporator wi l l  concentrate the d i s so l ved 
so l i ds i n  the feed stream and wi l l  a l so produce a re l at i ve l y  so l i ds - free condensate stream. 
The condensate wi l l  be used as  ma keup water in e i ther the cool i n g  tower or boi l er .  A g ranu l a r  
acti vated carbon bed wi l l  b e  used t o  adsorb any sma l l  amounts of  orga n i c s  from the condensate 
stream i f  necessary .  The so l i ds  stream l e a v i n g  the evaporator wi l l  be further concentrated i n  
a decanter and then wi l l  be di sposed by one o f  several opti ons descri bed i n  Sect .  C . 3 . 2 . 1 .  

* 
Granu l ar acti vated carbon dua l -bed sys tem. 
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Ai r po l l ut i on control 

Emi s s i on i nventory .  The  p l ant emi s s i on i nventory i s  deta i l ed i n  Append i x  C .  Tab l e  2 . 2  compa re s 
the emi s s i on rates of the cr i teria  po l l utants from po i nt  sources i n  the SRC - I  fac i l i ty under 
normal operati on ( a fter contro l ) with the emi ss ion rates of a nearby ,  600-MWe power p l a nt  hav i n g  
a pprox i mate ly  t h e  same coal  t hroughpu t .  T he power p l ant u s e s  a l ow- su l fur  coal wi thout f l ue-ga s 
desu l furi zat ion ( FGD ) . As the tab l e s hows , the power p l ant emi ts s i gn i fi cantly l arger quant i 
t i es of t he po l l utants than t he SRC- I  faci l i ty .  T h i s  wou l d  st i l l  be true even i f  FGD were 
empl oyed at the power p l ant . FGD cou l d  typ i ca l l y  remove 90% of s u l fur ox i des and parti cu l a tes 
and 20% o f  n i trogen ox i des .  

Table 2.2. Em ission inventory o f  criteria pollutants from SRC·I point sources after control 
and nearby power plant 

Contam i n a n ts 

S u lf u r  oXides, as S O ,  
P a rt icu lates 
H yd rocarbons 
N i trogen oXides,  as N O ,  
Carbon monoxide 

tons per yea r 

92 
1 4 0  

7 
830 
741  

SRC-I Nearby power p lant 

metr ic tons per year metr ic tons per year 

84 
1 30 

7 
750 
6 7 1  ---- - -

1 25,600 
1 3, 900 

no data 
73, 240 

5,300 �---�-- ------ - - - -

1 1 4, 1 50 
1 2 , 600 

66,590 
5,000 

The pol l ut i on control technol ogy empl oyed i s  h i g h l i g hted be l ow for each pol l utant : s u l fur 
o x i des , parti cu l ates , hydrocarbon s ,  n i trogen o x i des , and carbon monoxide  ( Append i x  C ) . 

Su l fu r  o x i des  contro l . S u l fur o x i de control a l ternati ves were con s i dered for var ious  parts of  
the p l ant and are d i scus sed in  Sect . 2 . 3 . 2 . 2  and Append i x  C .  F i red heaters cou l d  be potent i a l l y  
maj or  sources o f  su l fur d i ox i de ; however , the normal fuel ut i l i zed i n  t he demon strat i on faci l i ty 
w i l l  be l ow-su l fur ( �5 p pmv ) p rocess-generated gases . 

Two para l l e l Cl aus  u n i t s  a re i ncorporated i n  the p l ant des i gn for su l fur recovery , the second 
u n i t  be i ng a ful l capa c i ty spare . The cl eanup of the C l aus  un i t  ta i l -gas  i s  accomp l i s hed by a 
Beavon s u l fu r-removal u n i t  ( BSRU ) .  The vented gases from the mol ten-su l fur  storage and handl i ng 
operat i ons wi l l  be treated by sma l l Stretford scrubbers to p revent re l ease of su l fur compound s .  

The fl ue gas  from the ca l c i ner  w i l l  be scru bbed w i t h  a wet soda a s h  system t o  m i n i mi ze S0 2 and 
part i c u l ate s .  A dry part i cu l ate- and S02-removal  sys tem ut i l i z i ng a sod i um carbonate s pray and 
fabr i c  f i l ters is under eval uation  as  an a l ternati ve . 

H�drocarbon control . A l l l i q u i d  storage tanks  wi l l  have contro l s for vapor emi s s i on s .  Most 
l l qU l d  s torage tanks wi l l  b e  equ i pped w i th f i xed roofs ; any vapors evol ved wi l l  b e  d i rected t o  a 
vapor-recovery system , where mo st of t he vapor wi l l  be condensed and sent back to storage .  Al l 
uncondensed vapors wi l l  be combusted i n  the encl osed thermal o x i d i zer of the contro l l ed 
combustor/fl a re system a s  descri bed i n  Appen d i x  C ,  Sect . C . 2 . 2 . 6 .  Some l i q u i d  storage tanks 
wi l l  be equ i pped w i t h  f l oating  roofs ; vapors wi l l  be purged from the s pace between doub l e sea l s 
and combusted i n  the  contro l l ed combustor/fl are system . Fug i t i ve hydrocarbons  wi l l  be mi n im i zed 
by prov i d i ng l i q u i d  f i l m  seal s ;  centri fugal  compressors and centrifuga l  p umps handl i n g  l i ght 
l i q u i d s  and potent i a l l y  hazardous l i q u i ds wi l l  be equ i pped respecti ve ly  with l i q u i d  f i l m  sea l s 
and doub l e  mechan i ca l  seal s w i t h  a barrier  fl u i d  i nterface , or  equi va l ent systems . Sampl i ng 
connec t i ons , dra i n s , and sumps wi l l  be equ i pped w i t h  doub l e va l v i ng or  a va l ve and cap system 
and  wi l l  d ra i n  i nto encl osed contai ners or  the c l osed sewer system to mi n i mi ze fug i t i ve hydro 
ca rbon emi s s i ons . Al so ,  a d i rected mon i tori n g ,  ma i ntenance , and repa i r  program ( Append i x  C ,  
Sect .  C . 3 . 1 . 5 )  for va l ve s ,  fl ange s ,  pump s ,  and compressors wi l l  be imp l emented a t  the p l an t .  

Dur i ng p rocess upsets a n d  emergenc i es ,  pres sure rel i ef streams conta i n i ng hydroca rbons wi l l  be 
fl ared by the system descri bed in Sect s .  C . 2 . 2 . 6  and C . 3 . 1 . 5 .  The hydrocarbons wi l l  be con
densed a s  much a s  poss i b l e ;  the unconden s i b l e s  w i l l  be fl a red , and the conden s i b l es wi l l  be fed 
to a hol d i n g  tank that feeds the control l ed combustor at a control l ed rate .  Some condensed 
hydrocarbons may be recyc l ed to the p rocess , depending  on the upset s i tuati on . Al l hydrocarbons 
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s hou l d  be combusted be fore re l ease to the atmosphere . E ntrai nment of heavy hydrocarbons wi th 
the l i g ht gases to the ground fl are f i e l d  wi l l  be mi n i m i zed by des i gn i n g bl owdown ta nk s  to 
a l l ow s uffi c i ent d i sengagement of va por and l i q u i d  phases . 

Hydroca rbons vo l at i l i zed from the coa l -dryi ng operat i on wi l l  be vented to the atmos phere . The 
extent of vo l a t i l i zat i on wi l l  be m i n i m i zed by contro l l i n g  the dryi ng temperature at l es s  than 
400 ° F  and des i gn i n g the p u l veri zer/dr ier  to m i n i mi ze the res i dence t ime .  A study i s  under way 
to determine  the amount of devo l at i l i zat i on and the con tents of the vo l at i l i zed matter at dr i er 
cond i t i ons . 

Part i c u l ates contro l . At ra i l  car un l oa d i n g  po i nts  and the tran sfer to the storage p i l e ,  wa ter 
sprays wi l l  be used as req u i red for dust suppres s i on .  Con veyors trans ferr ing  coal to storage 
p i l es wi l l  be covered .  Underground rec l a i m  from the  storage p i l es wi l l  be  total l y  encl osed and 
vent i l ated through a baghouse . After rec l a i m ,  p r i o r  to p u l ver i zat i on , trans fe r  poi nts and con
veyors wi l l  be tota l l y  enc l osed to the extent pos s i b l e .  Any venti l at i on o f  these enc l os ures 
wi l l  be exhausted through a ba ghouse  to the atmosphere . Provi s i on wi l l  be made to i ns ta l l wate r 
s pray at tran sfer  poi nts shou l d  mon i tori ng dur i ng operati on i ndi cate t h i s  i s  necessary .  Afte r 
p u l veri zati on a l l con veyors , transfer poi nts , and coa l proce s s i ng equ i pment wi l l  be tota l l y  
enc l osed and venti l a ted through baghouses . Fug i t i ve emi s s i ons from the coal p i l es wi l l  be 
mi n i mi zed by ut i l i z i ng pre -wa shed coal  and by spray i ng the p i l es wi th wate r ,  or  i n  the case of 
the reserve p i l es ,  w i th a po lymer cru s t i n g  agent . 

Vent gas  from coal p u l ver i z i ng/dry i ng operati ons wi l l  a l so be f i l tered i n  a baghouse . 
Pa rt i cu l ates wi l l  be removed from the ca l c i ner f l ue gas  by the S02 scrubb i ng  system descri bed 
in Sect . C . 2 . 2 . 1 . The mo l ten e l emental  s u l fur from the s u l fur-recovery a rea wi l l  be stored i n  
a c l osed i n s u l ated tank t o  prevent emi s s i on o f  fug i t i ve dust  from open p i l es and sol i d  s u l fur  
handl i ng .  The  anode coke from the ca l c i ner wi l l  be s tored i n  s i l os ,  handl ed by a cl osed 
con veyor system wi th dust  control , and transported i n  hopper cars . The SRC sol i d  product 
convey i n g  system wi l l  be tota l l y  enc l o sed . Sect ion  C . l . 2 . 1  provi des add i t i ona l  deta i l s  on the 
proposed parti c u l ate control systems , and Sect . C . 3 .  1 . 2  d i scusses  a l terna t i ve parti c u l a te 
control systems . 

N i trogen ox i des con tro l . The p r i n c i p a l  source of n i trogen ox i de wi l l  be combust i on of fuel  i n  
the proces s - fi red heaters , the boi l e r ,  the ca l c i ne r ,  and the contro l l ed combustor . Proce s s 
deri ved f u e l  ga s ,  conta i n i ng mi n i ma l  fue l - bound n i trogen , wi l l  b e  the fue l  norma l l y  fi red . 
Th u s ,  by v i rtue of the c l ean fue l , fue l -NOx forma t i o n  wi l l  be e l i mi nated . 

Therma l NOx forma t ion wi l l  be contro l l ed by ut i l i z i ng 1 0w-NOx burner des i gn and combus t i on 
techn i ques , wi thout compromi s i ng the fuel  eff i c i ency to the po i nt where the amount of p l ant
deri ved gas  wou l d  be i ns u ffi c i ent to provi de heat requ i rements . When p l ant gas  i s  unava i l a bl e ,  
the fi red heaters wi l l  use  p l a nt-deri ved fue l oi l .  

Al l burners w i l l  be 1 0w-NOx type , ut i l i z i ng the concept of staged combus t i on , whe re by combus
t i on i n i t i a l l y  takes  p l ace i n  a fuel - r i c h  reg i on fol l owed by compl ete combus t i on i n  a fue l - l ean 
reg i on .  The s tag i ng e ffect i s  ach i eved by feed i ng the pri mary combu st i on a i r  to the burner at 
a substo i c h i ometri c rate , t hus  c reat i ng a reduc i ng atmosphere tha t i n h i b i ts NOx forma t i on .  The 
rema i n i n g a i r  requ i rement  for comp l ete combust i on is then a l l owed to enter the burner fl ame 
zone s l i gh t l y  down stream from the red uci ng f l ame zone . The combust ion  i s  comp l eted a s  the 
oxygen di ffuses i nto the fl ame . Staged combus t i on res u l ts in l ow oxygen ava i l a b i l i ty at the 
peak fl ame temperatures  and l ower temperatures  i n  oxygen-r ich  zone s , cond i t i ons  that cause a 
reduct i on i n  the tempe rature-dependent NOx forma t i on reacti on . 

The combu s t i on a i r  w i l l  p roba b ly  be preheated , espec i a l l y  i n  the l a rge fuel -consumi ng heaters , 
because the effect  of preheati ng on i n crea s i ng fue l effi c i ency outwe i gh s  i ts poten t i a l  to 
produce NOx . 

The contro l l ed combustor wi l l  be burn i ng heavy hydrocarbon compounds that are potent i a l ly  tox i c  
a nd/or carc i nogen i c .  T o  ens ure comp l ete combus t i o n , the un i t  wi l l  be des i gned t o  opera te a t  
h i gh fl ame temperatures  and l ong res i dence t i mes . Thi s type of  combus t i on favors NOx forma t i on . 
The norma l combus t i on l oad on th i s  combustor i s  l ow .  Therefore , even though the NOx evo l ut i on 
i s  h i gh on a Btu ba s i s ,  i t  i s  a sma l l source of NOx . 

Contro l l ed combu stor/fl a re system . Under norma l opera t i ng cond i t i ons , the p r i ma ry emi s s i on 
sources a re proces s  heaters , dust  co l l ect ion sys tems , ta i l  gas  from s u l fur  recove ry , the CO2 
vent s tream from ac i d-gas remova l ,  the coker/ca l c i ne r  scrubbe r ,  and  the fl are system. The 
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rema l n l ng proces s  u n i ts a re des i gned to operate wi thout cont i n uous atmos phe r i c  emi s s i on s  e xcept 
for the fug i t i ve emi s s i ons  of hydroc arbons and part ic u l a tes , wh i c h  are be i ng mi n i mi zed through 
des i gn and ma i n tenance .  

Severa l combust i b l e  g a ses  mu st  be  destroyed by combust i on pr ior to  re l ease to  the atmosphere . 
These gases ar i se from several sources wi th i n  the demons tra t i on pl ant . Some are con ti nua l  
emi s s i ons , others occ ur  on l y  under upset  cond i ti ons , and  s t i l l  others on l y  dur ing  eme rgency 
cond i t i ons . A few of the process  areas have a s i ng l e- purpose dedi cated combust i on system a s  
part of t he  ordi nary des i gn of  t hat  process .  Cons i dera t i on of these combustors i s  not wi th i n  
the scope of th i s  d i sc u s s i on .  

Many p i eces o f  process equi pment hand l e  hydrocarbon compounds ( i nc l ud i ng carci nogen s )  wh i c h  have 
the potenti a l  to cause hea l th effec ts . Hydrocarbon emi s s i ons  from these sources wi l l  be treated 
i n  a common combus t i on system des i gned to achi eve h i gh combus t i on effi c i enc ies . The conceptua l 
des i gn of the proposed system i s  h i g h l i g hted here . Addi t i ona l  deta i l a l ong w ith  a descri pt ion 
of a l ternate control systems be i ng eval uated may be found i n  Append i x  C ,  Sects . C . 2 . 2 . 6  and 
C . 3 . 1 . 5 . 

Deta i l ed desc r ipt ion  of the var iou s  hydrocarbon s treams to be combusted cannot be made unti l 
deta i l ed eng i neering  des i g n  has  been compl eted . I t  i s  however , pos s i b l e  to i denti fy at  th i s  
t ime types o f  hydroca rbon emi s s i ons  by categ ory and to est imate the ma gn itude o f  these emi s 
s i ons . On the bas i s  of  these prel imi nary est imates , a combustor system h a s  been proposed and 
severa l a l te rna tes have been sel ected for eva l uati on . The emi s s i ons  fal l into f i ve categor i e s : 

• conti nua l l y  occurri ng emi s s i ons  at l ow concentrati ons and press ures ( e . g . , gases from 
storage tank ven t i ng , purge gases from process eq u i pment ,  condenser vents , conti nuou s l y  
co l l ected fumes ) ,  

• emi s s i on s  due to m i nor upsets i n  opera t i n g  cond i t i ons  on var iou s  p i eces of proces s  eq u i p
ment ( e . g . , i nte rmi ttent pres sure re l i ef from pressure vesse l s  to ma i nta i n  safe opera t i n g  
pressures ) ,  

• materi a l s  produced duri ng start-up and s h utdown whi ch must be purged because the next stage 
of norma l proces s i ng i s  not ready to hand l e  them , 

• mater i a l s  wh i c h  mus t  be purged rap i d l y  and i n  l arge quant i t ies  bec ause  of a major process  
emergency ( e . g . , d i s so l ver  bl owdown due to  l i ne b l ockage ) , and 

• l i qu i d s  col l ected from the system wh ich  cannot be recycl ed for reproce s s i n g ,  but wh i ch can 
be s tored for combu s t i on at  whatever t ime and rate i s  approp r i a te ( e . g . , s l op oi l s  from 
was tewater trea tment ;  l i q u i ds from the fl are-system knockout drums ) .  

The appropr i ate combust i on req u i rements for these vari ous streams d i ffer ,  and consequen t l y  the 
combus ti on system proposed cons i sts  of a numbe r of d i ffe rent components , as d i scussed i n  the 
fo 1 1  owi n g .  There has  been some confus i o n  over the u s e  of the term "contro 1 1  e d  combustor . "  As 
used i n  th i s  document " control l ed combustor" i s  a combus t i o n  system for wh i ch the fl ow ra te , 
combu s t i on cond i ti ons , f l ame mi x i n g  cond i t i ons , and s to i c h i ometry can be adj usted to ma i n ta i n  
e ff i c ient  combus t i on over a wide range o f  feed cond i t i ons . I t  wi l l  be composed of seve ra l 
i nd i v i dual  equ i pment types .  I t  i s  d i s t i ngu i s hed from the uncontro l l ed combust i on cond i t i ons  of 
an open e l evated f l are ,  wh i ch must hand l e  a w ide range of feed cond i t i on s  and fl ow rate s and 
w h i c h  offers very l i ttl e option for adjustments to ma i nta i n  combust ion cond i t i ons  c l ose to 
optimum.  

Types of combu s t i on equ i pment that have been e va l uated for i nc l u s i on in  the contro l l ed combustor 
and fl a re system a re descri bed be l ow .  S tandard nomenc l a ture has  not been e stab l i s hed ; howeve r ,  
t o  b e  consi stent wi th i n  t h e  scope of th i s document ,  the eq u i pment wi l l  b e  i dent i fi ed a s : 

• the rma l ox i d i zer  ( n oncata l yt i c ) , 
• therma l oxi d i zer  ( cata l yt i c ) ,  
• ground f l a re f ie l d ,  
• contai ned f l a re ,  
• e l evated f l a re ( smoke l ess ) ,  and 
• e l evated emergency f l are .  
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The proposed des i gn cu rrent l y i nc l udes a ground fl are fi e l d ,  a therma l ox i d i ze r ,  and an 
e l evated emergency f l are .  I n  add i t i on to these combus t i on devi ces , three other cr i t i c a l  
sys tem components m u s t  b e  eval ua ted : 

• col l ec t i on man i fo l d sys tems , 
• emi s s i ons pretreatment and l i q u i d  knockout systems , and 
• turndown f l ow control systems . 

The var ious  e l ements and a l terna t i ves for a l l of these sys tem components are descri bed i n  
Appendi x C ,  Sects . C . 2 . 2 . 6  and C . 3 . 1 . 5 .  

Wa stewa te r emi s s i on contro l . The wa stewa te r streams that conta i n  a s i gn i f i cant q uant i ty of H2 S 
and NH 3 a re the sour wate r streams ;  these streams a re sent to the ammon i a - s u l fi de wa ter str i pper 
for H2S and NH 3 remova l . The emi s s i on of H2S  and NH 3 from the was tewater treatment fac i l i t i es 
w i l l  be negl i g i b l e .  There wi l l  be l i tt l e  emi s s i on of H2S  and NH 3 from the open tanks and ponds 
because of the so l u b i l i ty of these compounds .  

The NMHC emi s s i on s  wi l l  a l s o be sma l l s i nce the streams conta i n i n g  s i gn i f icant  amou nts of NHMC 
wi l l  a l so be trea ted i n  the ammon i a - s u l f i de str i pper , as we l l  as pas s i ng t hrough the covered AP I  
o i l /wa ter separators . 

Sol i d  wa ste d i sposa l 

� ,  quanti t i es , a nd c l ass i f i cati on . F i ve maj or types of sol i d  wa ste re su l t i n g  from the 
SRC- I process wi l l  be ( 1 ) s l ag and fly dust from the 9a s i fi e r ,  ( 2 )  meta l -bea r i n g  i n orga n i c  
so l i d s  ma i n l y  from wastewater treatment processes , ( 3 )  b i o l og i c a l  so l i ds ,  a l so from the waste
water treatment fac i l i ty ,  ( 4 )  water- so l u b l e so l i d  wa stes from the was tewater eva porators when 
the was tewater treatment system is opera t i ng i n  the zero-d i scharge mode , and ( 5 )  s l op oi l from 
the coker/ca 1 c i ner  area , vari ous p l ant  wa stewa te r streams , and the control l ed combu stor and 
fl a re systems . I n  addi ti on , there wi l l  be mi nor quanti t i e s  of other types of so l i d  waste , 
i nc l u d i n g  a wa ter- so l u b l e  waste from the f l ue gas des u 1 furi zat i on sys tem on the ca 1 c i ne r ,  o i ly  
s l udges , s pent cata l ysts , s pent acti vated ca rbon , and process  area , coa l p i l e ,  and  SRC p i l e  
runoff s o l i d s . Appendi x C prov ides  addi t i on a l  d i sc u s s i on of so l i d  waste characteri st i c s .  

The quant i t i e s  and a s s umed Resource Con servat i on and Recovery Act ( RCRA ) c l a s s i f i cat i on o f  the 
s o l i d  waste a re est i mated in Tab l e  2 . 3 .  

D i s posal  of the gas i f i e r  s o l i d  wastes ( the l argest waste stream )  has been a key envi ronmental 
i ss ue fac i ng the synfuel  tec hno l og i es . A samp l e  of Kerr-McGee ash  concen trate from a p i 1 0t
sca l e  SRC- I p l ant was gas i f i ed in  a p i l ot- sca l e  GKT gas i f i e r .  The s l a g  a n d  f ly  d u s t  from the 
gas i f i e r  we re then sent to the Oak R i dge Nat i ona l  Laboratory ( ORNL ) whe re the proposed RCRA 
l eac h i n g  exper iments were performed . The pre l im i nary res u l ts reported i n  Appendi xes P and C 
i ndi cate that th i s  s l ag i s  not hazardous under c u rrent RCRA reg u l ati on s .  

Lea c h i n g  data for the meta l - bea r i n g  s l udge s ,  the b i o l og i c a l  s l udges , and  the water-so l ub l e  
s o l i d s  from zero wastewater di scharge ope rati on are not ava i l a bl e .  The meta l -bea r i n g  s l udge 
wi l l  proba b ly  conta i n  tox i c  meta l s  a nd some hea vy hydroca rbons . I t  i s  l i ke l y  that these 
s l udges wi l l  be hazardous and , for the purpose of des i g n ,  they are ass umed to be hazardous . 

Methods of d i sposa l .  The d i s posa l  s i tes wi l l  be constructed and ma i nta i ned i n  accordance w i t h  
app l i cab l e Federa l a n d  s tate so l i d  wa ste g u i de l i nes and reg u l a t i ons . Because  these have not 
been f i na l i ze d ,  the des i gn d i scussed here wi l l  be subject to mod i f i cat i on . The Env i ronmenta l 
P rotec t i on Agency ( EPA ) and The Kentuc ky Depa rtment of Natural  Resources and Envi ronmental  
P rotect i on wi l l  be cons u l ted reg u l a r l y  d ur i ng  the course of deta i l ed des i gn .  Gu i dance from 
these regu l a tory agen c i e s  i s  i mperat i ve because  the f i na l  so l i d  wa ste d i s pos a l  regu l a t i on s  may 
not be promu l gated before the deta i l ed des i g n  phas e .  Even i f  the gu ide l i ne s  a re i s s ued , they 
may not prov i de spec i f i c  des i gn standards . I nd i c at i ons are that EPA wi l l  promu l gate performance 
s tandards rather than des i gn standards . 

The haza rdous waste l andfi l l s and the s l ag/ash  ponds wi l l  have the capa c i ty to store a l l so l i d  
wastes produced dur i ng  a 5 -y  demonstrat i on phase . T he  haza rdous l andfi l l s  wi l l  b e  u sed  to 
s tore meta l - bea r i n g  s l udges , spent cata lysts , acti vated ca rbon , equa l i zati on bas i n  sol i ds ,  
zero-di scharge so l i d s ,  and process-area , coa l -pi l e ,  and SRC-pi 1 e  runoff s o l i ds .  The a s h  ponds 
wi l l  be u sed to store gas i f i e r  waste s .  



2- 1 7 

Table 2.3. Identification of potential hazardous and nonhazardOYs solid wastes 

Wet Moisture 
Type of waste Quantity volume Probable ACAA assumed Specific (dry metrIC Vy) im'ly) c1ass.ificationB 1 % )  gravity 

Gasifier slag 209,520 285,200 Nonh8zsrdousb 20 150)c 1 .6 1 1 .3)C 

and fly ash 

Water soluble 10,430 25, T.lO Assumed 70 

solidsd hazardous 

Metal Precipitation 2,400 8,950 Assumed 80 
sludge hazardous 

River water 2,400 8,950 Nonhazardous 80 
treatment sludge 

Slop oil 1,815 1 ,990 Assumed 15 

hazardous 

Spent activated 910 2,68J Assumed 1 7  0 4  

carbone hazardou8 

Biological sludge 600 2,980 Assumed 80 
hazardous 

SRC and coal pile 135 150 Assumed 25 1 2  
runoff solids hazardous 

Equalization basin 135 150 Assumed 40 1 5  

sludge hazardous 

Process area 10 12 Assumed 50 1 6  
runoff solids hazardous 

Spent catalysts Assumed 
hazardous 

BResource Conservation and Recovery Act. 
bSee AppendIX P for leaching test results 
CValues for fly asn. 
dFrom zero-discharge evaporator system. 
eFrom tertiary water treatment system. 

The  current l y  proposed des i gn for the hazardou s  waste l andfi l l  i s  based on proposed RCRA des i gn 
standards ( pub l i shed December 1 8 ,  1 978) , wh i c h  spec i fy that such  a l andfi l l  s hou l d i nc l ude the 
fo l l ow ing  feature s :  doub l e  l i ner s ,  l eachate col l ection , l eachate detection  and mon i to r i n g ,  and 
prevent ion from fl ood i nundation . The fi nal standards may be d i fferent ,  in wh ich  case des i gn 
wou l d  be modi f ied accord i n g l y .  

T h e  hazardous waste l andfi l l s  wi l l  have a 0 . 9-m ( 3-ft) t h i c k  cl ay l i ner t o  provi de pr imary 
conta i nment of the waste and to protect a 20-mi l - ( 0 . 020  i n . - ) t h i c k  synthet i c  l i ner l ocated 
beneath i t .  The synthet ic  l i ner wi l l  conta i n  any was te that mi g rates or l eak s  through the cl ay 
l i ner .  Test i ng of compacted ons i te c l ay i nd i cates that i ts permeabi l i ty i s  about 1 0- 7 cm/ s ; 
because of th i s ,  i t  wi l l  be u sed �xten s i ve l y ,  p rov i d i ng i t  a l so passes  other compat i b i l i ty 
tes ts . Synthet i c  l i ners s uch  a s  h i gh-den s i ty pol yethyl ene , re i n forced hypa l on ,  butyl rubber ,  
a n d  neoprene wi l l  b e  eval uated and tested u s i ng E PA g u i de l i nes . 

A l eachate col l ection  and removal  system on top of the c l ay l i ner wi l l  col l ect and remove 
l eachate generated i n  the l andfi l l ,  and a l eachate detect ion  and removal  system wi l l  be l ocated 
beneath the synthet i c  bottom l i ne r .  The bottom e l evation for the l andfi l l  wi l l  be above the 
1 00-y fl ood l evel and , if reproposed regu l ations  from 1 98 1  are promu l gated , i t  wi l l  be 2 m above 
the h i stor i c h i gh groundwater tab l e .  

I n  accordance w i t h  RCRA regu l at ions , a groundwater mon i to r i n g  system wi l l  i nc l ude mon i tor ing  
we l l s  hydrau l i ca l l y  downgradi ent and some d i stance upgrad i ent from the  fac i l i ty ( see Sect . 4 . 5 ) . 
The  l andfi l l  wi l l  be d i v i ded i n to several cel l s  so that , shou l d the l i ner l ea k ,  the faul ty cel l 
can be i so l a ted . ( See Append ix  H H ,  Groundwater Contamination  Cont ingency P l a n ) .  

The hazardous waste l andfi l l s  wi l l  a l so have emban kment d i kes l ocated above the 500-year fl ood 
l evel . These wi l l  be constructed u s i ng excavated materi a l s  from the pl ant process area . 

The  f ina l  des i gn of the d i sposal  faci l i ty for gas i f i er was tes has  not been sel ected .  Al terna
t i ve des i gns a re bri efl y d i scussed in Sect . 2 . 3 . 2 . 2  and a re deta i l ed in Append i x  C, Sects . C . 2 . 3 
and  C . 3 . 2 .  Regard l e s s  o f  the a l ternat i ve fi na l l y  chosen , the s l ag/ash  ponds wi l l  have the same 
key features a s  the h azardous was te l andfi l l  ( i . e . , doubl e l i ners , l eachate col l ecti on , l eachate 
detection , and d i k i ng to prevent fl ood i nundat i on ) .  Gas i fi e r  wastes wi l l  be pumped to the 
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s l ag/ash  ponds a s  a s l u rry .  Supernatant wi l l  be drawn from the ponds and recyc l ed to process  
a rea s .  A b l owdown stream wi l l  be  d i rected to the  wastewater treatment p l ant to  control  the 
bu i l dup  of  d i ssol ved so l i ds .  

Because of the l ocat ion of the s l ag/ash  ponds on the s i te ,  the base of the ponds wi l l  be be l ow 
the e l evat i on of a 1 00-year f l ood ( see Fi gs .  0 . 1  and C . 1 4 ) . I n  the event of a 1 00-year fl ood , 
g roundwater l evel s cou l d  approach or  atta i n  su rface-water l evel s ,  cau s i n g  an up l i ft i ng force 
on the c l ay l i ner system. Such  an event cou l d  cause a breach i n  the l i ner  of the a s h  pond ( i t  
wou l d  not be a probl em for the hazardous waste l andfi l l  whose base i s  above the 500-year  
f l ood e l evat i on ) .  Eng i neeri ng prov i s i ons to avo i d  fl oati ng of t he  l i ner ,  s uch  as  p l acement of  
water barri ers , a re be i ng eval u ated ( see Sec t .  4 . 2 . 2 . 2 ) . Regu l ar trac k i ng of groundwater l evel s 
wi l l  prov i de suffi c i ent  warn i ng of h i gh water tabl e cond i t i on s .  The use o f  construct i on methods 
spec i f i ca l l y  desi gned to avoid so i l  l i quefacti on probl ems wi l l  a l so be eva l uated . 

Sol i d  waste handl i n g  a l ternat i ves a re d i scussed i n  Append i x  C ,  Sect . C . 3 . 2 . 8 , and  the env i ron
menta l effects of sol i d  waste d i s posal  are d i scus sed in Sects . 4 . 2 . 1 . 2 and 4 . 2 . 2 . 2 .  

Process coo l i ng 

Contro l  of process operat i ons requ i res the removal of s i g n i f i cant quan t i t i e s  of heat from 
process streams . Wherever econom ica l l y  feas i b l e ,  heat wi l l  be recovered through transfer to 
other process streams , heat t ran sfer f l u i ds ,  or generati on of steam to i ncrease the overa l l 
thermal eff i c i ency of the p l ant . The rel at i ve ly  sma l l s i ze of the demonstration p l ant l i mi ts 
the degree of heat recovery w h i c h  can econom ica l l y  be emp l oyed . At a commerc i a l  sca l e ,  add i 
t i ona l  heat recovery wou l d  b e  economi ca l l y  feas i b l e ,  and the overa l l thermal  effi c i ency o f  a 
commerc i a l p l ant wou l d  probab l y  be h i gher . Assumi ng  on l y  heat recovery wh i c h  i s  econom ica l l y  
feas i b l e  a t  demon strati on p l ant  scal e and ut i l i za t i on o f  cost effecti ve d i rect a i r  cool i n g ,  the 
demonstration p l ant  wi l l  reject approximate l y  1 . 8 x 1 0 1 2 J/h ( 1 . 7  x 1 09 Btu/ h )  of waste hea t .  
T h e  cu rrent ly  proposed des i gn wi l l  ut i l i ze a rec i rcu l at i ng  cool i n g  water system w i t h  mechan ica l  
draft wet  cool i ng towers for  most  proce ss needs . To prec l ude the pos s i b i l i ty of the re l ease  of 
comp l ex hydroca rbons through the cool i n g  system a s  a resu l t of l ea kage i n  heat exchangers , 
aeri a l  coo l ers and i nd i rect cool i ng systems wi l l  be used for the d i sso l ver , hydrogen recovery , 
l i q u i d  frac t i ona t i on , separator , cok ing , hydrocrac k i n g , and recyc l e  gas sys tems ( the systems 
h andl i n g  i n termed i ate product hydrocarbons of greatest concern from a hea l th and envi ronmental 
s tandpoi nt ) . Appropri ate mon i tor i n g  equ i pment wi l l  be provi ded to detect s i g n i f i cant l eak s  
rapi d l y .  Chromate emi s s i ons  from t h e  cool i ng tower through  the 6 0  gpm dr ift l oss  are about 
7 l b/d ( see Tab l e  C . 1 0 ) . Sec t i on 2 . 3 . 2 . 2  and Append i x  C,  Sects . C . l . 2 . 4  and C . 3 . 3 ,  d i scuss  
a l terna t i ve waste-heat rejection systems . Sec t i on 4 . 2 . 3 . 1  and Appen d i x  S present the envi ron
mental  i mpact ana l ys i s  for  t he  cool i n g  system.  

Coal  storage , preparat i on ,  and hand l i ng 

The coa l s torage area wi l l  cons i st of e i ght  p i l es :  two 30-d reserve p i l es and s i x  5-d act i ve 
p i l es .  Al l coal  u sed i n  the process wi l l  be d i rected to the s i x  5-d pi l es for s hort- term 
storage . Coa l  from these p i l es wi l l  be s ampl ed ,  bl ended , and d i rected to process  a reas for use . 
The reserve p i l es wi l l  act as an emergency coal s uppl y .  Dust from l oad ing  onto p i l es ,  mechan
i ca l  a g i ta t i on and w i nd act i on , and rai nwater runoff l aden wi th d i sso l ved and suspended sol i d s  
wi l l  consti tute t h e  pri nc i pa l  effl u ents from rece i v i ng , conveyi ng , stor i ng , and  rec l a i m i n g  
acti v i t i e s  ( see Append i x  P f o r  ana l ys i s  of  coal  pi l e  l eachates ) .  T o  contro l fugi t i ve dus t ,  a 
water spray dust- suppre s s i on system w i l l be ut i l i zed at  the active  s torage pi l e s ,  and pol ymer 
coati ng wi l l  be u sed at  the reserve p i l es .  The area surroundi ng the storage p i l es wi l l  be 
g raded to d i rect uncontam inated s u rface runoff away from the pi l es ,  and the area under the 
active  and l ong-term reserve coal p i l es wi l l  be contoured , l i ned w ith  compacted c l ay or other 
s u i tab l e mater i a l s ,  and provi ded w ith  a dra i nage col l ection system desi gned to mi n i mi ze the 
i nfi l tra t i on of l eachates . Col l ected l eachates wi l l  be pumped at  a contro l l ed rate from the 
a rea retent i on bas i n  to the wastewater treatment fac i l i ty .  Ons i te so i l s  were exami ned to 
determi ne the i r  permeab i l i ty c haracteri st i c s . Permeabi l i ty on compacted on s i te c l ays is in the  
order of 1 0- 7 cm/ s .  Con sequent l y  subj ect t o  other compati b i l i ty tests , o n s i te c l ays wi l l  be 
u sed exten s i ve l y  as  a l i ner mater i a l . Synthet ic  l i ners wi l l  a l so be tested . 

At ra i l  car u n l oad i ng poi nts and  the transfer to the storage p i l e ,  water sprays wi l l  be used 
a s  requ i red for du s t  suppress ion . Conveyors transferr i ng coal  to storage p i l es wi l l  be 
covered . Underground rec l a i m  from the storage pi l es wi l l  be tota l l y  encl osed and venti l ated 
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through a ba g house . Afte r rec l a i m ,  p r i or  to pu l veri zat i o n ,  transfer  poi nts and con veyors 
wi l l  be tota l l y  encl osed to the extent poss i b l e .  Any venti l a t i on of these encl osures  wi l l  
be exhausted through  a baghouse to the atmos phere . Provi s i on wi l l  be made to i n sta l l water 
s pray at  transfer points  s ho u l d  mon i tori ng dur i ng  ope ra t i on i nd i cate th i s  i s  necessary .  After 
pu l ver i zation  a l l conveyors , transfer po i n t s ,  and coa l p rocess i ng equ i pment wi l l  be tota l l y  
enc l osed and vent i l ated through baghouse s .  Fugi t i ve emi s s i ons from the coa l p i l e s  wi l l  be 
mi n i m i zed by uti l i z i ng pre -wa shed coa l and by spray i ng the p i l es wi th wate r ,  or i n  the case 
of the reserve p i l e s ,  wi th a polyme r crusti n g  agent . Vent gas from coal  p u l veri z i ng/dryi ng  
opera t i ons  w i l l  a l so be  f i l tered in  a ba ghous e .  Parti c u l ates wi l l  b e  removed from the ca l c i ner  
fl ue ga s  by the S02 scrubb i ng sys tem descri bed i n  Sect . C . 2 . 2 . 1 .  

See Append i x  C ,  Sect .  C .  1 . 2 .  1 for add i t i onal  i nforma t i on . 

Other support faci l i ti e s  

Append i x  C provi des a d i scus s i on of other s u pport fac i l i t i e s  s u c h  as  product storage and 
s h i p p i n g , ra i l road ,  stockp i l es ,  ba rge ,  e l ectri c i ty ,  wa te r i n take and d i scharge , and potabl e 
water s u pp l y .  

2 . 2 . 2  P roposed s i te :  Newma n ,  Kentucky 

The proposed s i te ,  wh i c h  i s  1 km ( 0 . 6 mi l e )  south of Newma n ,  Kentucky , encompasses  600 ha 
( 1 484 acre s )  on t he Green Ri ver fl oodp l a i n .  Located i n  northwes te rn Dav ies s  County ,  the s i te 
i s  bounded by the Green Ri ver to the south and Marti n Creek to the eas t .  S i te topography i s  
genera l ly  f l at  wi th e l evati ons rang i ng from 1 1 3  to 1 1 9  m ( 370 to 390 ft )  above mean sea l e ve l 
( t�SL ) .  The domi nant l and-use category at the s i te i s  agri c u l t ura l , wi th a major port i on of the 
s i te be i n g  c l ea red for agri c u l tura l  use . The second l argest  l and use i s  r i par ian  forest  and 
ha rdwood fores t ( Sect . 3 . 2 . 1 . 3 ) .  Though res i denti a l  l and use i s  mi n i ma l  at the proposed SRC - I  
s i te ,  2 4  fami l i es res i d i ng o n  the s i te w i l l  be d i s p l aced by the proposed project .  Route 60 , a 
two- l ane h i ghway provi des access to the s i te .  The L&N Rai l road runs a l ong  the north boundary 
of the s i te .  

The r i par ian  hardwood forest  represents very good habi tat for a wi de va r iety o f  speci es , wh i l e  
the agr icu l tural  l and represents poor hab i tat for wi l d l i fe .  The Ind i ana ba t ,  a spec i e s  l i sted 
as  endangered by the U . S .  F i s h  and W i l d l i fe Servi ce ( USFWS ) , occurs on the s i te in the ri par i an 
forest  a l ong Ma rti n  C reek and may be affected ( Sects . 3 . 2 . 1 . 3 and 4 . 2 . 1 . 3 ) .  Howe ve r ,  the US FWS 
has determi ned that the proposed project wi l l  not jeopard i ze the con t i n ued e x i s tence of the 
Ind i ana ba t .  N o  other s pec i e s  c l a s s i f i ed as threatened or endangered by the USFWS e i ther occur  
on t he  s i te or shou l d  be  affected by the  proposed project (Append i x  I ) .  

So i l s  i n  the area of the s i te are primari l y  a l l uv i a l  depos i ts associ ated wi th  the Green Ri ver 
f l oodp l a i n .  The U . S .  Department of Agri c u l ture (USDA )  Soi l Conserva t i on Se r v i ce e st imates that 
over 90% of the s i te i s  " p r i me agri c u l tura l  so i l "  ( see Append i x  X ) .  At the s i te ,  the a l l u v i a l  
mater ia l i s  under l a i n  by unconso l i dated sand depos i ted by g l ac i a l  outwa s h .  

Wa ter q ua l i ty i n  the Green Ri ver adjacent t o  the proposed s i te i s  c l a s s i f ied  as  "e ffl uent 
l i mi ted" wi th respect to d i s s o l ved oxygen and convent ional  pol l utants . The refore , best avai l 
a b l e  treatment technol ogy econom ica l l y ach ievabl e wi l l  be appl i ed to wa stewaters d i scharged 
i nto the r i ver .  

The  proposed s i te i s  l ocated i n  the  E vansv i l l e - Henderson-Owensboro Interstate Ai r Qua l i ty 
Contro l Reg i on ( AQCR 77 ) .  Dav i es s  County ,  i n  wh i c h  the proposed s i te i s  l oca ted , i s  des i gnated 
atta i nment for a l l a i r  pol l ut i on categor i e s .  Henderson County ,  l ocated j u st  west of the pro
posed s i te , i s  a l so des i gnated attai nment for a l l categories . 

Ove r hal f of the s i te i s  be l ow the e l evat i on of the 1 00-year fl oodp l a i n ,  and over 75% of the 
s i te i s  be l ow the e l evat ion of the 500-year fl oodp l a i n  (Append i xes D and G ) .  

Mos t  of the l a bor  requ i red for construction of the SRC - I  fac i l i ty wi l l  l i ke l y  come from Evans 
v i l l e ,  I nd i ana , and Owensboro and Henderson ,  Kentucky , wi th add i t i onal  l a bor  be i n g  imported 
from Paduca h ,  Kentucky .  Labor avai l ab i l i ty probl ems may be compounded by competi t i on from the 
construction  of  proposed nea rby faci l i ti e s  i nc l u d i ng the Rockport power p l ant and severa l pro
posed synthet i c  fuel p l ants in the area ( Sect . 4 . 2 . 5 ) .  
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See  Sec t .  3 . 2  for  a more comp l ete descr i pt i on of the  proposed s i te .  

2 . 3  COMPAR I SON O F  ALTERNAT IVES  AVA I LABLE TO DOE 

As d i scus sed in Sect . 2 . 1 ,  three a l terna t i ve act ions  may be taken by DOE : 

• Proceed wi th the proposed act i on ( Sec t .  2 . 3 . 1 ) .  
• Sel ect a n  a l terna ti ve s i te or des i gn or further red uce envi ronmen ta l i mpacts and proceed 

wi th constructi on ( Sect .  2 . 3 . 2 ) .  
• No acti on ( Sect .  2 . 3 . 3 ) . 
• De l ay the action ( Sect .  2 . 3 . 4 ) .  

The env i ronmen ta l i mpacts  resu l t i n g  from each of these a l ternati ves are summa ri zed and compa red 
be l ow .  

2 . 3 . 1  Impacts resu l t i ng from the proposed act ion 

2 . 3 . 1 . 1 I mpacts du r i ng the demon stra t i on 

The currentl y proposed des i gn i s  s ummari zed i n  the preced i n g  sec t i on and add i t i ona l  i n format ion 
i s  i nc l uded i n  Append i x  C .  The envi ronmenta l i mpacts res u l t i ng from constructi on and operation  
of the demons tration  p lant  at  the  proposed Newman s i te i n  accordance wi th the c urren t ly  pro
posed des i gn a re descri bed in Sect .  4 .  Cumu l ati ve impacts wi l l  resu l t from the proposed SRC- I 
faci l i ty and other projects proposed , p l anned , or  under construc t i on i n  the area ( Sects . 2 . 3 . 1 . 3  
and 4 . 2 . 5 ) . 

I n  s ummary , constructi on and operati on of the p l ant  i n  accordance wi th the proposed des i gn and 
s i te are expected to resu l t  in the fol l owi ng impacts : 

Hea l th ri s ks .  Through chem ica l  reacti ons i nvo l v i ng coal , the SRC process  wi l l  produce a 
broad range of materi a l  that conta i n s  carc i nogen i c  and mutagen i c  organ i c  compounds , 
i nc l ud ing  a roma t i c  amines , a roma t i c  and heterocyc l i c  compo unds , h i gh l y  subst i tuted pheno l s ,  
and other compounds . The hea l th r i sks  of opera t i n g  a p l ant of th i s  nature have been 
recog n i zed ; therefore , the fol l ow ing  acti ons a re be i n g  ta ken : ( 1 ) enginee r i n g  control s 
a re be i ng i ncorporated i n  the des i g n  w ith  the phi l osophy that the r i s k  s hou l d  fi rst be 
reduced by mi n i mi z i ng the expos ure of workers , the publ i c ,  and the envi ronment ( Sect .  4 . 1 . 3 ) ;  
( 2 )  the des i gn and i mpl ementati on of  m it i gati on meas u res  wi l l  be respon s i ve to exposure 
data from a mon i tor i ng  prog ram that wi l l  i nc l ude poi n t  and fug i t i ve emi s s i on sources , the 
s i te and s urroundi ng envi ronment ,  i n - p l ant  area mon i tors , and personnel mon i tors ( Sect .  
4 . 1 . 3 ) ; a nd  ( 3 )  an i ndustr i a l  hyg iene  program wi l l  be  i nst i tuted  to  further reduce worker 
r i s k  through iden t i f i cati on of  hazardous mater i a l s and area s ,  a worke r education  program , 
protecti ve c l oth i n g  and equ i pmen t ,  careful l y  de vel oped work practi ces and pe rsona l  hyg i ene 
procedures , and med i c a l  mon i tor ing  ( Sect .  4 . 1 . 3  and Append i x  Z ) .  The c urrent research  
program sponsored by  DOE  may conti nue based on a va i l abl e fund i n g  (Append ix  Z ) .  

The sources of  these hazardous  s u bs tances to wh i ch the publ i c  cou l d  be exposed i nc l ude 
fug i t i ve hydroca rbon a i r  emi s s i ons  ( l ea ks ) ,  emi s s i ons  from the p l a n t  f l are system , waste
water d i scharge to the Green R i ver ,  and SRC l i q u i d  sp i l l s  d ur i ng  product transport . Po i n t  
sou rce a i r  emi s s i ons , ons i te s p i l l s ,  and sol i d  was te d i s posa l  a re not s i gni fi cant sources . 
Fug i t i ve hydrocarbon emi s s i ons wi l l  be reduced through the use  of spec i a l  mechan i ca l  
des i gn a nd  equi pment  s e l ec t i on for  poten t i a l  l e a k  poi nts a nd  a " d i rected ma i n tenance" 
program . Emi s s i on of these hazardous  s ubstances from the fl a re system wi l l  be reduced 
through the use of a contro l l ed combustion  system . D i scharge of these s u bstances to the 
Green Ri ver wi l l  be reduced through the use of a tert i a ry wastewater treatment sys tem wi th  
zero-di scharge capab i l i ty .  Under some p l ant operat i n g  condi t i ons , recyc l e  o f  the enti re 
treated effl uent wi l l  not be pos s i b l e ,  and treated was tewate r wi l l  be d i scharged . The 
wo rst-case ana l ys i s of i mpacts ( Sect s .  4 . 2 . 2 . 3  and 4 . 2 . 2 . 4 ) a s s umes l ow ri ver f l ow ,  h i gh 
wate r d i scharge f l ow rate , and  h i g h  concentra tion  of pol l utant i n  the d i scharge . Impacts 
from SRC l i q u i d  product s p i l l s  wi l l  be reduced by handl i n g  and transporti ng the l i qu i d s  i n  
accordance with  a l l regu l a t i on s  and safe practi ces used i n  the transport o f  other i ndustri a l  
products and mate ri a l s such a s  ch l or i ne ,  ammon i a ,  gasol i ne , propane , and benzene . Carefu l 
se l ection  of markets wi l l  a l so be a part of the program to reduce acci dental s p i l l s  and 
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human expos ure . I n  add i t i o n ,  a p l a n wi l l  be deve l oped for s p i l l  c l eanup  and 
countermeasures , and co l l a bora t i on wi th the EPA and the Coa s t  Guard i n  the event  of 
a s p i l l  ( Sect . 4 . 1 . 3 and Append i x  C ) . 

For wo rkers i n vol ved i n  ma i n tenance operat i on s ,  s k i n  contact and i nha l a t i on are of concern . 
For other categor i e s  of workers at the p l ant  s i te ,  fu g i t i ve emi s s i ons to the atmo sphere 
a re expec ted to be the maj or exposure source and wi l l  be reduced by the mea sures d i scussed 
a bove .  H i g h l y  deta i l ed ma i n tenance procedures wi l l  be  deve l oped based on experi ence at the 
SRC p i l ot p l ants and at other i ndustr ies  i nvo l ved in  hand l i n g  materi a l s  that are hazardous 
if persona l  contami nat i on occurs ( Sect . 4 . 1 . 3 ) . 

The SRC p i l ot p l ants at  Fort Lewi s ,  Was h i n gton , and W i l sonv i l l e ,  Al a bama , have operated 
s i nce 1 974 wi thout any hea l th effects u n i que to the i r  operat i on .  Howe ver,  the s i ze of the 
work force and s tudy t i mes are not adequate to draw conc l us i ons concern i n g poten t i a l  l ong
te rm effects in  an e p i demi ol og ica l l y  s i g n i f icant  manner .  The  Department  of  Energy and 
other agenc i es a re sponsor i n g  programs for c haracter i z i ng and asses s i ng the hea l th ri sks  
of SRC processes before commerc i a l i z a t i o n .  Major  l ong-term chemi ca l , b i o l og i ca l , and  
mon i to r i n g  s tud i e s  a re under way to determi ne the s pec i f i c  c haracter i st i cs  of SRC materi a l s  
and the effects o f  mana gement and contro l s on them (Append i x Z ) .  Res u l ts o f  programma t i c  
efforts t o  date a re encourag i n g .  I ndustr i a l  hyg i ene mana gement wi th i n  the SRC p i l ot 
p l ants appears to prov i de a sound bas i s  for deve l op i n g  the prog ram to be emp l oyed at the 
demonstra t i on p l a n t .  Because  no techno l o g i c a l  deve l opment  i s  r i s k  free , exposure mon i tor
i n g for both the work force and pub l i c  wi l l  be a major  fea ture of the hea l th p rotecti on 
program. Cons truc t i on and operat i on of the p l ant  i n  accordance wi th the proposed de s i gn 
and p roposed mon i tori ng and mi t i gat i on mea sures wi l l  en s u re l ow expos ures and thus  l ow 
r i s k  to the pub l i c ,  the work force , and the env i ronment  ( Sec t .  4 . 1 ) .  

Endan ered s ec i es . The I nd i ana  ba t ,  a s pec i es l i s ted as endan gered by the U . S .  F i s h  and 
Wi l d l i fe Serv i c e  US FWS ) occ urs on the s i te in the r i par i an forest  a l ong Mart i n  Creek 
( Sects . 3 . 2 . 1 . 3  and 4 . 2 . 1 . 3  and Append i x  K ) . No other s pec ies  c l a s s i fi ed as threatened 
or  endangered by the US FWS e i ther occur  on the s i te or sho u l d  be a ffected by the p roject 
(Append i x  I ) .  Present l ayout p l ans  i nd i cate that no pe rmanent fac i l i t i e s of the demon
strat i on fac i l i ty ( except earth  stockp i l es )  wi l l  be  l ocated wi th i n  305  m ( 1 000 ft ) of the 
Ma rti n Cree k Fores t .  A b i ol og i ca l  asses sment wa s prepared for the USFWS (Appendi x K . l ) .  
None of  the Ma rti n Cree k Forest  wi l l  be d i stu rbed . Howeve r ,  noi se and construct i on act i v i 
t i es may have some i mpact o n  the bats . D i rect  and  i nd i rect i mpacts o f  construc t i on and 
opera t i on of the SRC- I demon stration  fac i l i ty s hou l d  not jeopard i ze the cont i n ued exi stence 
of the s pec i e s  because  no des i gnated c r i t i c a l  habi tat wi l l  be a ffected . I nd i ana  bats are 
w ide l y  d i spersed in summer ,  and the proposed SRC - I  s i te i s  apparen t l y  outs i de the ma i n  
popu l at i on  centers o f  the bats . The  USFWS concurs that the p roposed fac i l i ty wi l l  not 
j eopard i ze the conti nued ex i stence of the bat ( Sect . 4 . 2 . 1 . 3 and Append i x  I ) . I n forma t i on 
rece i ved by DOE i n  November 1 980 i n d i c ate s that a powe r l i ne proposed by Bi g Ri ver E l ectri c 
Company to serve the SRC - I  p l a nt  may impact the I nd i ana bat ( Sects . 2 . 2 . 1 . 2 and 4 . 2 . 1 . 3 ) . 
However , a s pec i fi c  rou t i n g  of the l i ne and the l oca t i on of the Newman Substat i on have not 
yet been determi ned . As l ong a s  DOE cont i n ues to part i c i pate i n  the projec t ,  DOE and B i g  
Ri ver E l ec tr i c  Company wi l l  work to mi n i m i z e  adverse i mpacts on the I nd i ana bat . 

T raffi c .  I nc reased tra ffi c on U . S .  H i ghway 60 cou l d p rod uce a major  adverse i mpact  i f  
no m i t i gat i on meas ures a re carried out . I n crea sed del ays to traffi c between Henderson , 
Ke ntucky ,  and the SRC - I  s i te dur i ng  peak use peri ods co u l d  be expected to average between 
1 - 1 /4 and 2 h a nd to reach  4 h i n  extreme cases . Del ays to traff ic  between Owensboro and 
the SRC- I s i te cou l d  be expected to average 40 mi n to 1 - 1 /2 h and to go as h i g h a s  3 h .  

M i t i ga t i on mea sures have been stud i e d ,  a vari ety o f  wh i c h  can red uce the potent i a l l y  
adverse impact o f  i n creased traffi c on U . S .  6 0  (Sec t .  4 . 2 . 4 . 1 ) . Wi thout effec t i ve mi t i ga
t i on , p roject- i nduced traff i c  wou l d enta i l an unacceptab l e soc i a l  i mpact  to  commu n i t i es in  
the v i c i n i ty of  the  proposed SRC - I  s i te .  

DOE wou l d  take the fol l owi ng mea sures to ens ure that acceptab l e l evel s o f  serv i c e  wi l l  not 
be exceeded on U . S . 6 0 :  ( 1 ) construct a s i gnal i zed i n tersect i on wi th turn l anes at the 
SRC- I p l ant  entrance on U . S .  60; ( 2 )  encourage vo l u nta ry r i desha r i n g , vanpoo l i n g ,  and bus  
ri d i n g ,  ( 3 )  u t i l i ze  s taggered worksh i fts  or establ i s h a second s h i ft to reduce peak  per i od 
traff i c ;  a nd ( 4 )  estab l i s h  a company- sponsored bus  r i d i n g  program i f  the precedi n g  meas ures 
fa i l  to en s u re acceptab l e traff ic  cond i t i ons  on U . S .  60 ( Sect . 4 . 6 . 2 . 2 ) .  



2-22  

I n  add i t i on to  the  above acti ons , Federa l , State , and  l oc a l  governments are study i n g  the 
fea s i b i l i ty of the fol l owi ng mi t i gat i on mea sures to i ncrease the effec ti veness of those 
measures  desc r i bed above : ( 1 ) rea l i gnmen t of curves and improve ra i l road cros s i ngs  on 
U . S .  60 at Stan l ey and Reed ; ( 2 )  construct i on of temporary ramp from the Audu bon Parkway 
to KY- 1 554  to accommodate traff i c  to and from the areas west  of the SRC- I p l ant  s i te ;  and  
( 3 )  u pgrad i ng of Sauer Lane from KY - 1 554 to the p l ant  s i te ( a  rea r entrance wi l l  be 
constructed to a l l ow access from Sauer Lane ) . I f  these measures are not underta ken , 
an i ncreased degree of effecti vene ss wi l l  be requ i red of the four DOE-spons ored mea sures 
descri bed above . Spec i f i ca l l y ,  a s ubstanti a l l y  l arger number of compa ny-sponsored buses 
i s  l i ke l y  to be req u i red ,  and worker parti c i pat i on in the bus-ri d i n g  program wi l l  have to 
be correspondi n g l y  greater .  

A deta i l ed traff ic  m i t i gat i on p l an that wou l d  e l aborate on the  above meas ures wou l d  be  
i s sued be fore major proj ect construct i on by  DOE  in  cooperati on w i th KYDOT and the  Green 
Ri ver Area Deve l opment D i str ict  ( GRADO ) descri b i ng the costs of the meas u res to be taken 
and the i ns t i t u t i ona l  a rrangements that wou l d  be necessary for the i r imp l ementat i on . 

Water qua l i ty .  A l though  t he  goa l  of  t he  wastewater treatment  system i s  to operate pri 
mari l y  i n  the zero-di sc harge mode , d i scharge of treated water wi l l  be necessary under some 
cond i t i ons . I mpacts to wa ter qua l i ty wi l l  resu l t duri ng  those occas i ons  when was tewater 
i s  d i s charged from the SRC - I  fac i l i ty .  Under norma l fl ow cond i t i ons for the Green Ri ve r ,  
d i s c ha rge from the SRC- I p l ant wi l l  cause o n l y  very mi nor c hanges i n  water qua l i ty .  At 
prese n t ,  the Green R i ver ' s  maxi mum concentra t i ons of manganese , i ron , cadmi um , coppe r ,  
mercury ,  s i l ver ,  z i nc ,  and probab l y  phenol exceed the wa ter qua l i ty s tandards o r  cri ter i a  
( Sect .  3 . 2 . 2 . 3 ) .  A wo rst case wou l d  cons i s t  of d i scha rge duri ng  a 7-day , 1 0-year l ow fl ow 
wi th the assumpt i on that the amb ient  concen trati ons of a l l water qua l i ty consti tuents were 
at the maxi mum ever recorded . Under worst-case condi t i on s ,  wastewater d i scha rge i s  
projected to cause sma l l  i ncreases i n  the concentrati on of trace e l ements , heavy meta l s ,  
cya n i de ,  and phenol . I n  addi ti on , the worst-case d i s c ha rge scenar i o wou l d  cause v i o l a t i on 
of standards for cya n i de and phenol . Because of the i r  potent i a l  toxi c i ty to humans  and 
aquat i c organ i sms , the worst- case d i scharge of cya n i d e ,  copper , cadmi um ,  s i l ve r ,  and 
phenol are consi dered a s i gn i fi cant degradati on of water q ua l i ty .  T h e  probab i l i ty that 
wastewater d i scha rge wou l d  be necessary duri ng  l ow- f l ow peri ods is uncerta i n  but  cons i dered 
to be very sma l l .  However , i f  peri ods of l ow s tream fl ow do c o i nc i de w i th peri ods when 
zero wa stewater d i sc harge cannot be ach i eved , p l ant  shutdown or reducti on of  p l a nt  through
put m i ght be  req u i red . Dur i ng pre l i m i nary consu l tat i on in  prepara t i on of a Nat i ona l  
Po l l utant D i scha rge E l i m i nati on Sys tem ( NPDES ) permi t app l i ca t i on , E PA  and t he  State of  
Ke ntucky wi l l  j o i nt ly  deve l op effl uent l i mi tati ons for  the pl a n t .  When wastewate r d i s 
charge i s  necessary ,  t h e  p l a nt  and i ts wastewater treatment sys tem wi l l  b e  ope rated i n  
comp l i ance w i th the d i s charge l i m i ta t i on stated i n  the NPDES permi t .  

Fl oodpl a i n/wetl and s .  T h e  devel opment of the SRC - I  demonstrat ion p l ant  at  Newman , Kentucky , 
wi l l  neces s i tate encroachment on the Green Ri ver f l oodp l a i n  between ri ve r  mi l es 1 8 . 5  and 
1 9 . 8 . Fac i l i t ies  to be l ocated in the 1 00-year  f l oodp l a i n  i nc l ude the barge dock and 
water i ntake/d i scharge faci l i t ies  as  we l l  as  port i ons  of the coal s torage , s l ag/ash  d i sposal  
ponds , and so l i d/ l i q u i d  product stora ge a reas . The s l ag/ash  pond and the l i qu i d  p roduct 
storage a reas w i l l  be conta i ned by bui l d i ng f l oodproof , i mpervious  d i kes  w i th the top of 
the d i kes above the 500-yea r fl ood l eve l . The f l ood i n g  constra i n ts assoc i a ted wi th t he 
deve l opment of these fac i l i t i e s  on the f l oodp l a i n  of the s i te have been i ntegra ted i nto 
the faci l i ty ' s  p l ot p l an and des i gn to mi n i m i ze ri s k  to the p l ant . The most envi ronmenta l l y 
s i gn i f i cant p l ant  areas ( i . e . , the p rocess area and the hazardous wa ste l andfi l l s )  h a ve 
been l ocated on a reas of the s i te natura l l y above the 500-year f l ood e l evati on . The 
fl ood i n g  i mpacts res u l t i ng from s i te deve l opment  have been eva l uated , and i t  i s  e s t i mated 
that the f l oodp l a i n  enc roachment  wi l l  res u l t i n  m inor  f l ood - re l ated envi ronmental  i mpacts . 
The wet l ands impacts , con s i s t i n g  of the l oss  of f i ve sma l l farm ponds ( 0 . 6  ha l and sma l l  
acreages of r i pa r i a n  forest ( u p  to 1 0  ha l ,  a re cons i dered mi nor but unavoidab l e .  Al terna
t i ves  to t he  proposed devel opment i n  the fl oodp l a i n/we t l ands have been eva l u ated i nc l ud i ng 
a l ternate s i tes and p l ant  l ayou t .  Th i s  ana l ys i s  i nd i c a tes that the re a re no p racti cabl e 
a l ternat i ves  to the projected fl ood p l a i n/we t l ands encroac hment ( Sect .  4 . 2 . 2 . 1  and  Appen
d i xes  0 and E ) .  

P r ime farml and .  Convers i on of  600  ha ( 1 484 acres ) of l and from rura l a gr i c u l t ura l  and  
res i denti a l  use to i nd ustri a l  u se for  the  l i fe of the p l ant .  App rox ima te l y  90% of  the 
so i l s  on the s i te have been des i gnated by the U SDA So i l  Con serva t i on Se rvice  as " p r i me  
farml and so i l s " ( Ap pend i x  X ) .  Th i s  rep resents approximate l y  0 . 65% of  Dav iess  County ' s  
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pr ime farml and and 0 . 76% of  a l l  harvested cropl ands i n  Da v i e s s  County .  The  annua l  l os s  o f  
revenue associ ated wi th remov ing  th i s  l and from acti ve fa rmi ng wi l l  amount to $249 , 700 
( 1 978 do l l a rs ) ( Sect . 4 . 2 . 1 . 1 ) .  

Di fferen t i a l  settl emen t .  U n l e s s  dens i fi e d ,  l oose sand present beneath the southern 
port i on of  the s i te represents a potenti a l  for di ffe rent i a l  settl ement of foundat i ons  i n  
the southern porti on o f  the s i te ( s ee Fi g .  2 . 3  and Append i x  L ,  F i g .  L . 9 ) .  M i t i gat i on of 
poor foundat i on cond i t i on s  i s  fea s i b l e  wi th care fu l  des i gn ,  s i te preparati on , and con
struc t i on ( Sect . 4 . 2 . 1 . 2 ) .  

Ai r ua l i t . PSD i ncrement consumption  model i n g  predi cts comp l i a nce wi th new source regu
l a t i ons Sect . 4 . 2 . 3 . 1 ) .  The cri ter i a  pol l utant of greatest concern wi l l  be part i c u l ates . 
Pl ant  emi s s i ons  are e s t i mated to consume 1 8 . 3% of the 24-h  PSD i n crement .  Cri ter i a  pol 
l utant s u l fur d i o x i de wi l l  on ly  cons ume 2% of the 3-h PSD i ncrement ( Sect . 4 . 2 . 3 . 1 ) .  
Ca rbon monoxi de emi s s i ons for the l -h avera g i ng t ime amount to 1 6% of the NAAQS l i mi ts 
( Sec t .  4 . 2 . 3 . 1 ) .  Ozone concentra t i ons  a re not expected to be a ffected l ocal l y  because of 
the l ong-range transport nature of the photochemical  reac t i on of ozone ' s  prec ursors ( Sect . 
4 . 2 . 3 . 1 ) .  I nc l ud i n g  fug i t i ve sources , hydrocarbon emi s s i ons  wi l l  total about 62 tons per 
yea r ( Sec t .  4 . 2 . 3 . 1 and Append i x  C ) .  N i trogen d i ox i de concentra t i ons  due to the demon
stra t i on pl ant w i l l  be l es s  than 3% of the NAAQS (Sect .  4 . 2 . 3 . 1 ) .  Hydrogen s u l fi de ( H2S ) 
wi l l  be emi tted from the Bea von u n i t i n  the 4 to 5 ppm range , except d ur i n g  upset cond i 
ti ons when emi s s i ons  may be 60 ppm. Upset cond i t i on s  cou l d a l s o  cause  a n  i ncrease i n  S02 
for short dura t i ons  when H2 S i s  fl ared , form i ng  S02 ' The resu l t i ng S02 concentrati on s  are 
29 . 3% of the 3-h  and 32 . 2% of the 24-h average PSD i ncrements . Norma l startup and shutdown 
operat i on emi s s i ons  wi l l  be l e s s  than the l i m i ts a l l owed by the new sou rce regul a t i on s  
( Sect .  C . 4 . 1 . 2 ) . Tab l e  4 . 1 8  s hows that the second-h i ghest ca l endar-qua rter average Pb 
concentra t i on due to t he S RC- I  pl ant i s  predi cted to be 0 . 82 �g/m3 or 5 4 . 7% of  NAAQS . The 
h i ghest  predi cted 8-h concentra t i on wi t h i n  p l ant property i s  1 9 . 7  �g/m 3 or 1 3 . 1 %  of the TLV 
for Pb . Thus , ba sed on very conservati ve est imates , Pb emi s s i ons  from the SRC- I  p l ant  wi l l  
not threaten the a i r  qua l i ty i n  the v i c i n i ty of the s i te , nor the hea l th of p l ant  worke rs . 
The worst-case traff i c  s i tua t i on occurs i n  Henderson , Kentucky, on U . S .  H i ghway 60 between 
Route 41  and  T i l l man Bethel  Road ( Sect . 4 . 2 . 4 . 1 ) .  Th i s  sect i on of h i ghway was mode l ed 
u s i n g  E PA ' s H I WAY mode l under wo rst-case meteorol o g i c a l  cond i t i ons . The pea k  traff ic  fl ow 
re su l t i n g  from both the proposed SRC-I  p l ant  and the proposed W .  R. Grace pl ant wa s ana l yzed . 
The model pred i cted comp l i a nce with  the a i r  qua l i ty sta ndards for the c r i ter i a  po l l utant 
of carbon monoxide  in  th i s  worst-case scena r i o  ( see Sec t .  4 . 2 . 3 ) 

Cool i ng towe r operat i on .  The proposed mecha n i ca l -draft , eva porat i ve-coo l i n g  towe r accounts 
for most of the p l a nt ' s  consumpti ve water use . Based on computer-mode l i ng , ope ra t i on of 
the cool i ng system cou l d  resu l t  in l oca l i zed i ncreases  in ground - l eve l  fogg i n g  ( 1 3% of  the 
t i me )  and i c i ng (6%  of the t i me )  and in sa l t  depos i t i on res u l t i n g  from dri ft ( Sect .  4 . 2 . 3 . 1 ) .  
However , actual  exper i ence at  a l arge chem ica l  comp l ex i n  western Kentucky s uggests that 
the computer pred i c t i on i s  conserva t i ve .  Coo l i n g tower dri ft l osses  wi l l  b e  sma l l (60  gpm ) . 

Because coo l i ng tower makeup water i s  parti a l l y  suppl i ed by trea ted wa s tewater ( zero 
wa stewater d i scharge opera t i n g  mode ) and because cool i ng wa te r i s  used i n  heat exchange 
s ubject to l ea ks ,  there i s  some potent i a l  for emi s s i on of contami nants  wi th the coo l i ng 
tower exhaust  d r i ft drop l ets . Dr ift depos i t i on wi l l  be l ocal i zed and most ly  conf i ned to 
the s i te .  Th i s  r i s k  wi l l  be mi n i mi zed by tert i a ry wa stewater  treatment , by mon i tor ing  
the  stream to  detect res i dual  contami nants , and  by  us i ng  l eak  detecti on i nstrumentat i on on 
aer i a l  coo l ers and i nd i rect cool i ng  sys tems for those proces s  streams conta i n i n g  more than 
5% of  hydrocarbons w i th a bo i l i n g  po i nt greater than 500 ° F .  

The i mpacts o f  i ncreased fogg i n g ,  i c i ng , and dri ft depos i t i on are expected t o  be l ow and 
wi l l  be m i t i gated by appropr i ate l ocat i o n  a nd des i gn of the sys tem ( Sect . 4 . 2 . 3 . 1 ,  
Append i x  S ,  and  Append i x  C ,  Sects . C . 3 . 3 . 1  and C . 4 . 1 . 1 ) .  

Soc i oeconomics  

Popu l a t i on i ncrease . Cons truc t i on empl oyment i s  expected to peak at  between 3500 
and 5000 a fter about a year  and a ha l f  of construc t i on (m i d  1 983 ) . Labor s hortages 
expected i n  many of the req u i red construct i on crafts wi l l  res u l t in an e s t i mated 
840 to 1 760 construc t i on workers mov i ng to the 2 1  county impact area . I nc l ud i n g  
dependents and seconda ry empl oyment , thi s i n-mi gra t i on i s  pred i c ted t o  res u l t  i n  
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a popu l ati on i ncrease of appro x i mate l y  1 500 to 3000 peop l e  in the Da v i ess-Henderson
Vanderburgh County area . Th i s  l oca l  i mpact reg i o n  appears to have adequate hou s i ng 
and pub l i c  services  to accommodate the p roj ected popu l a t i on i nf l ux  ( Sects . 4 . 2 . 4 . 1 
and 4 . 2 . 5 ) .  

Cumu l a t i ve soc i oeconomi c s .  The soci oeconomi c i mpacts of the proposed fac i l i ty wi l l  
not i ndependen t ly  exceed the capac i ty of the l ocal  i n fra structure . Howeve r ,  SRC- [ i n  
concert w i th other p l anned and p roposed l arge constructi on projects i n  the area cou l d  
cause  con s i dera bl e stress o n  Dav i ess , Henderson , and Vanderburgh count ies  and the i r  
mu n i c i pa l i t i e s  u n l ess  carefu l  p l a nn i ng i s  undertaken at  the State and l oca l  l e ve l s 
( Sects . 4 . 2 . 5  and 2 . 3 . 1 . 3 ) .  

Taxes . Potenti a l  remova l of the proposed s i te from the l ocal  ta x base for the 
d u ra t i on of the demonstrati on operation  wou l d  reduce t he l oca l  tax  base at a cost 
of $4200 in annual  revenues to the re l e vant  tax i n g  j ur i sd i ct i ons . There wi l l  be no 
d i rect tax  payments dur i ng  the construct i on pe r iod .  The reducti on in  the l oca l tax 
base wi l l  be more than offset by property taxes pa i d  by workers who rel ocate to new 
hous i ng i n  the SRC- I reg i on ( Sect .  4 . 2 . 4 . 1 ) . Wi th the excepti on of tran sportati on 
i mpacts and thei r m i t i gat ion  costs , the overa l l  costs to the l ocal  commu n i t i e s  of 
p rov i d i ng addi t i ona l services  to i n-mi grat i n g  construc t i on worke rs may be offset 
by p l ant- re l ated i ncome , but  these costs a re expec ted to be sma l l .  

Empl oyment .  Approx imate l y  7 2 5  peop l e  wi l l  b e  emp l oyed at the faci l i ty dur ing  the 
opera t i on p hase . The Dav iess-Henderson-Vanderburgh County area i s  expected to 
have the capac i ty to absorb a l l  l ong-term project-re l ated growth wi thout maj o r  
negat i ve i mpact ; t h e  p l ant payrol l wi l l  have a pos i t i ve impact on t h e  a rea ( Sect s .  
4 . 2 . 4 . 1  a n d  4 . 2 . 5 ) . 

D i s p l acement  of  fami l i es . Approx imate ly  24 fami l i es  (60 peop l e )  wi l l  be  d i s p l aced 
from the i r  homes in the s i te area ( Sect .  4 . 2 . 1 . 1 ) .  

Ra i l  and barge u t i l i zat i on . The i ncreased ra i l  and ba rge ut i l i zati on wi l l  not over
l oad the ra i l  system or the barge carry i n g  capac i ty of the Green Ri ve r .  As c u rrent ly  
env i s i oned , coa l wi l l  be  de l i vered to  the demons trat i on p l ant by tra i n .  Tra in  sc hed
u l es wi l l  be a rranged to avo id  the peak trave l t i mes  on U . S .  H i g hway 60. A barge 
un l oad i ng faci l i ty i s  a l so i nc l uded ( 1 ) to permi t del i very of heavy equ i pment duri ng 
constructi on and ( 2 )  poss i bl y  to s u p p l ement ra i l  fac i l i t i e s  in  the e vent that coal 
m i nes  p rov i d i ng coal for the p l a nt  are not l ocated c l ose to ra i l  l i nes ( Append i x  V ) . 

No i se .  No i se i mpacts dur i ng  construc t i on are expected to be neg l i g i b l e  except for the 
one- t i me steam bl owout to c l ean h i gh-pressure p i p i ng systems . D ur i n g  opera t i on of the 
p roposed p l ant , noi se l eve l s are e xpected to be s l i ght ly  h i gher but comparabl e to e x i st i n g  
amb ient  sound l evel s ( Sect .  4 . 2 . 3 . 2 ) .  Construct i on a n d  operati on a l  no i se l evel s are 
expected to comp l y  w i th Federa l regu l a t i ons and recommended EPA g u i de l i nes  for no i se 
at  nea rby res i denti a l  l ocati ons  ( Sec t .  4 . 2 . 3 . 2 ) . 

Sol i d  wa stes . Impacts from so l i d  waste d i sposal  are e xpected to be sma l l  ( Sects . 4 . 1 . 3 . 1  
and 4 . 2 . 2 . 2 ) .  So l i d  was te s ,  wh i c h  wi l l  be stored ons i te ,  i nc l ude f i ve major  type s :  
( 1 ) s l ag and f ly  dust  from the gas i f i e r ;  ( 2 )  meta l - bea r i n g  i norga n i c  so l i ds ma i n l y  from 
the was tewater treatment processes ;  ( 3 )  b i o l og i ca l  so l i d s , a l so from the wastewate r treat
ment fac i l i ty ;  ( 4 )  water-so l u b l e  so l i ds from wastewater evaporators when  the  p l a nt  i s  
operat i ng  i n  the zero wastewater d i scharge mode ; and ( 5 )  s l op o i l from va r i ou s  proce ss  
source s .  S l ag wi l l  be  stored a s  req u i red to  obta i n  a n  RCRA permi t .  The  RCRA l eac h i n g  
res u l ts i n  Append i x  P i n d i cate that s l ag and f lydust are nonhazardou s .  Al though the 
deta i l e d  des i gn i s  not yet ava i l a b l e ,  the s l ag/fl ydust  ponds wi l l  have features  s i mi l ar 
to l andf i l l s  s u i tab l e for hazardous waste d i s posal  ( e . g . ,  dou b l e  l i ners , l eachate detec 
t i on and col l ec t i on , and d i kes  to prevent fl ood i nundati on ) .  The rema i n i n g  wastes are 
a s s umed to be hazardous and , except for s l op oi l ,  wi l l  be stored in l andfi l l s  s u i tab l e for 
d i sposa l  of hazardous materi a l s  i n  comp l i ance wi th preva i l i n g  RCRA standard s ;  s l op o i l 
wi l l  be i nc i nerated or recyc l ed .  Leachates from l andfi l l s  wi l l  be co l l ected and sent to 
was tewater treatment ,  and groundwa ter wi l l  be mon i tored (Append i x  C and Sec t .  4 . 5 ) . 
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Coal  and  prod uct storage . Coa l and so l i d  SRC - I  product wi l l  be s tored ons i te i n  l i ned . 
contoured storage p i l es .  Leachates wi l l  be col l ected a nd treated i n  the wa stewater  trea t 
me nt  system . Fug i t i ve dust  wi l l  be suppressed . The Ameri can Soc i e ty for Tes t i n g  and 
Mater i a l s  ( ASTM ) d i sti l l ed water extracti on tes t  of the SRC- I  prod uct i ndi cates that 
tox i c  trace e l ements are not so l ub l e  during short-term l each i ng  of  the sol i d  p rod uct 
( Sect .  4 . 2 . 2 . 2  a nd Append i x  C ) . 

E ro s i on and sed imenta t i on .  I ncreased eros i on a nd res u l tant  sed i ment l oads to s urface 
waters wi l l  occur duri ng constructi on . These i mpacts wi l l  be tempo rary and may be reduced 
to l ow l eve l s  by i mp l ementa t i on of control and m i t i gat i on meas ures ( Se c t .  4 . 2 . 2 . 1  and 
Append i xes  EE and GG ) .  

Habi tat l os s .  Vegeta t i ve commun i t ies  and ava i l abl e wi l d l i fe ha b i ta t  wi l l  be reduced . 
Because the vast maj o r i ty of the s i te area has  been c l eared for agri c u l ture . l oss  of  
hab i ta t  wi l l  be  smal l .  Several uncommon or rare b i rd spec i es wi l l  be  affected ( Se c t .  
4 . 2 . 1 . 3 ) .  

Water wi thdrawa l and consumet i o n .  Wate r wi thdrawa l by the demons tra t i on p l ant  wi l l  n o t  be 
significant i n  te rms of reg l onal  and l ocal  water avai l ab i l i ty .  The water wi thdrawa l rate 
varies  wi th the operati on mode of the wastewate r treatment p l ant .  Operat ing  i n  t he  waste
water d i scharge mode , the demonstrat ion  pl ant  wi l l  wi thdraw 2 1 7 l i ters/s  ( 3445 gpm ) from 
the Green Ri ve r ,  or 1 . 95% of the 7-day , 1 0-year  l ow fl ow of 1 1 , 1 56  l i te rs/s  ( 1 7 6 , 855 gpm) . 
The wa ter wi thdrawa l rate duri ng the zero wastewa ter  d i scharge mode wi l l  be 1 59 l i ters/s  
( 2520 gpm )  or 1 . 4% of the 7 -day , 1 0 -yea r  l ow fl ow .  The wi thdrawa l rate in  the d i scha rge 
mode i s  greater  because about 58 l i ters/s ( 93 1  gpm ) of the treated e ffl uent wi l l  return to 
the ri ver . Net wa ter cons umpti on , howe ver ,  i s  i ndependent of opera t i on mode of the was te
wa ter trea tment system; it  wou l d  be  1 59 l i ters/s  ( 2520 gpm ) for both  modes of  opera t i on 
( Sects . 2 . 2 . 1 a nd 4 . 2 . 1 ) .  

Product spi l l s .  Sp i l l s  o f  SRC - I  products have the potent i a l  for cau s i n g  s i gn i fi cant 
adverse i mpacts to su rface water and groundwa te r .  The SRC- I fac i l i ty wi l l  be desi gned 
for max imum conta i nment of any mate r i a l s spi l l ed ons i te .  Areas  su scepti b l e  to sp i l l s  
wi l l  be paved or l i ned to prevent i nfi l trati on of contami nants to groundwate r and sur
rounded by d i kes  or curbs to prevent contami na t i on of su rface wa ters . Sp i l l ed mater ia l  
wi l l  be  col l ected by t he  runoff conta i nment sys tem and  routed to  o i l /water sepa rators for 
recyc l e  to the process or treatment  i n  the wastewater treatment  system . These fac i l i ty 
des i g n  and sp i l l  control measures wi l l  great l y red uce the probab i l i ty and consequences of 
ons i te sp i l l s .  

Sp i l l s  o f  SRC- I  products dur ing  transportat i on may at some t i me resu l t  i n  d i rect or 
i nd i rect expos ure of  the publ i c  ( Sect .  4 . 1 . 3 . 7  and Append i x  �O ) .  Sh i pments of  the l i qu i d  
product a re cons i dered to pose the greatest r i s k  because spi l l ed mater i a l s may enter  
su rface or groundwater s uppl i es ,  be  d i spe rsed i n  the atmosphere , or cause  exposu re dur i ng  
c l eanup  operati ons .  For the purpose o f  th i s  ana l ys i s ,  i t  i s  ass umed that SRC-I  l i qu i d  
p roducts wou l d b e  s h i pped to P i ttsburgh ,  Pennsyl van i a ,  and Lake Cha rl e s ,  Lou i s i an a ,  and 
wou l d  pass through se vera l maj or metropol i tan  a reas and cross n umerous major ri vers and 
creeks . The l i gh t  SRC-I  l i q u i d  prod uct ( naphtha and m idd l e  d i s t i l l ate fract i on s )  wou l d be 
produced i n  the l argest  quanti t i es and carri ed over the l ongest  route ( 1 600 km from 
Newma n ,  Kentucky ,  to Lake Charl es , Lou i s i ana ) .  Based on the stati s ti c s  for rai l sp i l l s  o f  
hazardous mater i a l s ,  the frequency of  occ urrence for sp i l l s  o f  l i gh t  product to water 
bod ies  can be ca l c u l ated a s  rang ing from once every 2964 months ( based on the number of 
s h i pments ) to once every 26 months  ( based on car-mi l e s ) ( see Tabl e 4 . 2  and Sec t .  0 0 . 4 ) . 
The impacts of worst-case spi l l s  are assessed by i den t i fy ing  those l ocati ons where sp i l l ed 
SRC- I  product cou l d  a ffec t publ i c  water s uppl ies . Such sp i l l s  cou l d  cause water supp ly  
emergenc i es for  E vans vi l l e ,  I nd i ana , and  Nashvi l l e ,  Tennes see , requ i r i ng that  water w ith
drawa l s  for mun i c i pa l  supp l y  be  suspended dur ing  the  pa ssage of sp i l l -contaminated water 
past  the wa ter s u pp l y  i ntakes i n  the Ohi o and Cumberl and ri vers . These worst-case sp i l l s 
of SRC- I product a re cons i dered to be exceed i ng l y  unl i ke l y  ( see Sec t .  0 0 . 5 ) . 

2 . 3 . 1 . 2  Impacts of a l terna ti ve fates of the fac i l i ty after the demonstra t i on 

One of the maj or objecti ves of the demonstrati on prog ram i s  to exped i te the commerc i a l  appl i 
cati on o f  the technol ogy by prov i d i ng a base for construc t i on o f  the f i rst commerc i a l  fac i l i ty .  
I f  a dec i s i on i s  made t o  proceed w ith  cons truc ti on of  the demonstrat ion  pl ant a s  proposed ,  the 
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contract ca l l s  for a two-yea r demonstrat i on pe r i od at the conc l u s i on of wh i c h  the fac i l i ty wi l l  
be offered for s a l e  wi th the i ndustri a l  part i c i pants h a v i ng the r i g ht  of fi rst refusa l . I f  the 
demonstra t i on p l ant i s  not so l d ,  DOE may e l ect to cont inue operati on under the ex i s t i ng contract 
for a peri od of  up  to three years . 

The fol l owi ng fates for the demonstrat i on p l ant may res u l t from a dec i s i on to proceed wi th 
constructi on : 

• comme rc i a l i za t i on at an expanded ca pac i ty .  
• conti nued opera t i on of the fac i l i ty at demonstrat ion pl ant capa c i ty .  
• convers i on of the fac i l i ty to another government use . 
• mothba l l i ng of the fac i l i ty ( co l d storage for l ater use ) .  
• decommi s s i on i ng ( s a l vage ) .  

The s u i tabi l i ty of the s i te for a commerc i a l  fac i l i ty and the envi ronmental  i mpacts of i ts 
constructi on and operat ion a re pr ima ry con s i derations  i n  a dec i s i on to proceed wi th the project .  
I t  i s  poss i bl e  that s a l e  o f  the demonstra t i on pl ant wi l l  not occur  and that one o f  the a l ternate 
fates wi l l  resu l t .  The probab l e  i mpacts assoc i a ted wi th each of the pos s i b l e  a l ternate fates 
a re i denti fied be l ow .  Impacts of commerc i a l  operati on a t  expanded capac i ty a re a l so d i scussed 
t hroughout Sect.  4 .  

Comme rc i a l i zat ion a t  a n  expanded capac i ty 

One of the p ri mary objecti ves  of constructi ng and operat ing  the demonstra t i on pl ant  i s  to 
obta i n  an envi ronmenta l data base . Th i s  data wi l l  be used by reg u l atory agenc ies  to establ i s h  
emi s s i on and d i scharge l i mi tat i ons for ma i nta i n i ng acceptab l e envi ronmenta l qua l i ty ,  and by 
i ndus try for eva l uat i ng the economics  of a commerc i a l  fac i l i ty i nc l udi ng requ i red envi ronmental  
contro l s .  It  is  assumed that the dec i s i on to cons truct a commerc i a l - sca l e  fac i l i ty at  the 
demonstra t i on pl ant s i te wi l l  be made in  cons i deration of  i nforma t i on wh i c h  i s  currently 
unava i l a b l e  and can on ly  be obta i ned by construct i on and ope rat i on of the demonstra t i on 
fac i l i ty .  The ana l ys i s  that fol l ows focuses on envi ronmental  i s s ues wh i c h  can be i denti f ied 
at  t h i s  t i me as potenti a l  impacts of comme rc i a l  devel opment at  the proposed s i te . Wh i l e  the 
d i scuss i on of commerc i a l  s ca l e  impacts is l i mi ted  in th i s  FE I S ,  DOE wi l l  p repare appropri ate 
N E PA documenta t i on pr ior  to trans fer by DOE of the demonstra t i on fac i l i ty .  

Soc i oeconom i c .  Commerc i a l i za t i on at expanded capac i ty wou l d  pro v i de a s i gn i fi cant economic  
benefi t  to the area . The l ocal  tax base wou l d  i ncrease s i gn i f i cantl y because owners h i p  o f  
t h e  faci l i ty i s  expected to be trans ferred t o  pri vate i ndustry at t h e  end of  the demonstrat i on 
phase . Further i mprovements to the property preparatory to commerc i a l i za t i on wou l d i ncrease 
the va l uation  of the fac i l i ty .  Operation of the fac i l i ty wou l d  re su l t in a cont i nu ing  monetary 
i nput to the l oca l  a rea  i n  the form of s a l a r i e s  and wages as we l l  a s  pr ima ry services  prov i ded 
to the fac i l i ty by l oca l  bus i ness  and by secondary serv i ces  to support the personne l empl oyed 
at the p l a n t .  

Secondary commerc i a l  devel opment i s  expected to occur t o  s upport t h e  demonstra t i on fac i l i ty i n  
the s hort term. Commerc i a l i zat i on wou l d  cause a cont i n u i n g  l ong-te rm demand for these servi ces , 
as we l l  as a proba bl e expans i on of such  secondary commerc i a l  deve l opment .  The i n i t i a l  operat ing 
l a bor force of 725 wou l d  expand to approxi mately 2200 workers , many of whom a re expected to be 
l ocal , thus  prov i d i ng a major  l oca l  empl oyment base . ( The exact numbe r i s  d i ff icu l t  to pred i c t  
unti l operat ing  expe rience h a s  been ga i ned d u r i n g  the demonstrat i on phase . Howe ve r ,  based on 
exper i ence i n  sca l e- up of s i mi l a r fac i l i t i e s ,  the l abor force shou l d  not i ncrease i n  d i rect 
p roport i on to the p l ant  capa c i ty . ) Bal anced aga inst  th i s  pos i t i ve i mpact is the nega t i ve 
i mpact of an i nc reased stra i n  on commun i ty serv i ces  and resources , especi a l l y  dur i ng  
constructi on .  

Assuming that the soc i oeconom ic  i nfras tructure e x i s t i n g  duri ng the construction  and opera t i on 
phases o f  SRC- I demonstra t i on rema ins  unchanged dur ing  the commerc i a l i zat i on phase , i t  i s  
e st imated that a pprox ima te l y  1 000 to 2800 cons tructi on workers wou l d  re l ocate to Davi es s ,  
Henderson , and Vanderburgh count i e s  at the pea k of constructi on . The demands that these 
workers and the i r  fami l i es wi l l  make on hous i ng and publ i c  serv ices  shou l d  not exceed the 
capa c i ty of the l oca l  i nfras tructure of the a rea as  a who l e ,  but l oca l i zed s i gn i f i cant  i mpacts 
a re st i l l  a poss i b i l i ty ,  and some i nc rease in pol i ce and f i re protect i on manpowe r  cou l d  be 
requ i red for much of  the i mpact area . I n  add i t i on , un l ess  appropri ate m it i ga t i ve measures have 
been taken during  the cons truct i on and demonstra t i on phase of  SRC- I ,  ser ious  t ra ffi c probl ems 
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on U . S .  60 a re l i ke l y  to  be  associ ated wi th SRC- I  commerc i a l i za t i on ( see Sec t .  4 . 2 . 4 . 3 ) . These 
traffi c impacts may be pa rt i c u l ar ly  severe for re s i dents of nea rby sma l l  commun i t ies . 

The req u i red construct i on l a bor force wi l l  be l a rger than for the demon stra t i on p l ant , but 
shou l d  not be a di rect  sca le-up  in proport i on to p l ant  capac i ty .  Labor req u i rements are 
expected to be d i stri buted much more even l y  over a l onger per i od of t ime compared to con
s truct ion of the demon s tration p l ant . Con s truc t i on of the other proposed commerc i a l -sca l e  
synthe t i c  fuel p l ants and e l ectr i ca l  genera t i n g  pl ants s i mu l taneous wi th construct i on of the 
SRC- I commerc i a l  p l ant wou l d  l i ke l y  cause severe compe t i t i on for l abor and t he need to import 
mo re workers  ( Sect .  4 . 2 . 5 ) .  As sessment of the ava i l ab l e l abor poo l  wo ul d be done when p l ann i n g  
a n d  schedu l i ng for construct ion of  the commerc i a l  p l an t .  Th i s  wou l d  have t o  take i n to account 
competi t i on wi th wha teve r other projects a re under way i n  the a rea at  th i s  t ime .  Appropr iate 
adj ustments wou l d  have to be made to mi n im i ze d i s tortion  of the l ocal  l abor pool . Ba sed on 
the best ava i l a bl e present  est imate s ,  the peak  cons truc t i on l a bor force wi l l  be approximate l y  
5000 t o  1 0 , 000 compared t o  3500 t o  5000 for the demons trat i on p l an t .  

Beca use of  t h e  d ura t i on of t h e  commerc i a l i zati on cons truc t i on project and the probabl e deve l op
men t  of other projects ,  i n-mi gra t i ng s k i l l ed l a bor cou l d  tend to be of a l es s  tran s i ent  nature 
than dur ing  the demonstration  pl ant  constructi on .  Conti nuous  sequenced construc t i on projects  
of many yea rs dura t i on req u i r i ng s i m i l a r ba l anced d i str i but ion of sk i l l s  m i ght  resu l t  i n  a 
l ong-term i ncrea se i n  the l a bor force . Th i s  wou l d  be of l es s  impact to the l ocal  commun i t i e s  
than a pure l y  tran s i ent  force , espec i a l l y  i n  the area o f  prov i d i ng services  for those workers . 
Experi ence gai ned by the l oca l area i n  accommoda ti ng  demon s trat i on pl ant  construc t i on shou l d  
he l p i n  p l a nn i n g  for g rowth duri ng commerc i a l  p l ant  cons tructi on ( Se c t .  7 . 3  of  Summary and 
Sec t .  4 . 2 . 5 ) . 

Ai r gua l i ty .  The comme rc i a l  pl ant , wh i c h  wi l l  p roces s  f i ve 
t i on p l an t ,  wi l l  not resu l t i n  f i ve t imes  as much i mpact on 
from the commerc i a l  p l ant  wi l l  depend on many factors , such  
des i gn .  Because p l ann i n g  for the commerc i a l p l ant  i s  st i l l  
rates cannot be est imated wi th a h i gh degree o f  certai nty . 
the E I S  i n  l i eu of a defi n i t i ve des i gn .  

t imes a s  much coal a s  the demons tra 
ai r qual i ty .  The emi s s i on rates 
as product s l a tes  and proces s  
i n  a n  early s tage , t h e  emi s s i on 
A worst-case ana l ys i s  i s  u sed i n  

I t  i s  e s t i ma ted that the emi s s i on rates o f  the commerc i a l  p l ant  wi l l  b e  l es s  than f i ve t imes  
t hose  of  t he  demons trat i on p l ant For al l pol l u tants . The emi s s i on rates for S02 and pa rt i cu
l ates wi l l  be  l es s  t han  d i rect ly  proport i ona l  to t he  pl ant capac i ty because the ca pac i ty of  the 
coker/ca l c i ner , wh i c h  is the maj or source ( 75-80% )  of these pol l utants in the demonstrat i on 
p l ant ,  wou l d  not be great ly  expanded beyond the demons trat ion  pl ant  capac i ty .  A l s o ,  emerg i n g  
process and control techno l og i e s , such  as  f l a s h  coa l dry i n g ,  wh i ch cou l d  grea t ly  reduce emi s 
s i on s  but a re not commerc i a l l y  proven a t  present , wi l l  l i ke l y  be emp l oyed for the commerc i a l  
p l an t .  Extens i ve mon i tor i ng i n  the demons tra t i on pl ant , too , may reduce emi s s i ons  i n  the 
comme rc i a l p l ant  by prov id i ng  more accurate emi s s i on data that can be used for des i gn 
improvement .  

Increases in  ground- l evel  concentrati ons of the  pol l utants may not be  d i rect ly  proport i onal  to 
i ncreases i n  the p l ant  capac i ty e i ther . About 75% of the s i te wou l d  be occup ied  by the commer
cia l  pl a nt ;  some sources of  emi s s i on s  a re separated by  hundreds of meters . The re l at i ve ly  
l arge d i stances separa t i ng t he  sources mi n i mi ze the add i t i ve i mpact of each  sou rce . 

The fi rst  key a ssumpti on i s  that the product i on rate of coke o f  the commerc i a l  p l ant  wi l l  be 
about  the same as that of the demon s trat i on pl ant and that the producti on ra tes of the other 
products wi l l  be approximate l y  fi ve t ime s  that of the demonstration  pl ant .  

The  PSD standards  for an expanded commerc i a l  p l ant  a re expec ted  to  be  met .  I t  s hou l d  be noted , 
however , that the avai l a bi l i ty of PSD i nc rements cannot be projected to the date of operati on 
of the commerci a l  pl ant . Mon i tori ng data recorded dur i ng demons trat ion  w i l l  i nd i cate the actual  
d i s pers i on c haracteri s ti c s  and wi l l  be appl i ed to project d i s pers i on for the comme rc i a l  pl ant . 
T h i s  w i l l  res u l t  i n  greater accuracy i n  the mode l , wh i ch shou l d he l p  i n  des i gn i n g  the pl ant to 
meet  g u i de l i ne s . 

Su l fur d i ox ide .  The S02 emi s s i on s  from the  commerc i a l  p l ant  are  est ima ted at l es s  than 
two times those of  the demons trati on p l a n t .  The commerc i a l  plant is  a nt i c i pa ted to be a 
m inor  source of S02 i n  the a rea . No v i o l at ions  of the NAAQS a re a nt i c i pated . I t  i s  
expected to cons ume a very sma l l port i on of the PSD i ncrement . Even i f  i ncreases i n  the 
g round- l evel concentrati on were d i rect l y  proport i onal  to i ncrea ses i n  the  emi s s i on rate , 
i t  i s  est imated that on ly  8% of the 24- h i ncrement  for S02 wou l d  be consumed by the 
commerc i a l  p l ant .  
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Part i cu l a tes . The parti cu l ate emi s s i on rates for the commerci a l  p l ant a re deri ved by 
sca l i ng u p  the est ima ted  emi s s i on rates from the demons trati on p l ant .  S i nce i ss uance of  
the  D E I S ,  changes have occurred i n  the p l ant des i gn and  operati ng p l ans  resu l t i n g  i n  l ower 
demonstrati on p l ant parti cu l ate emi ss i ons and consequently l ower a i r  qua l i ty impacts . The 
fol l ow i ng  d i scu s s i on descri bes these changes and how they have affec ted the pred i c t i on of 
emi s s i ons  and a i r  qua l i ty impacts for the commerc i a l  p l ant .  The DE I S  stated that an esti 
ma ted 7 3% of the PSD 24- h i ncrement for part i c u l ates wi l l  be consumed by the demonstrat i on 
p l ant .  Howeve r ,  updated Industr i a l  Source Comp l e x  ( ISC ) d i spers i on mode l i n g  ana lyses have 
reduced that fi gure to 1 8 . 3% for the demonstrati on pl ant .  The D E I S  predi cted a maxi mum 
24-h  ground- l evel concentrati on of 26 . 9  �g/m3 ; the new est imate i s  6 . 74 �g/m 3 for the 
demonstra t i on pl ant  a l one and 8 . 1  �g/m3 for a l l PSD sou rces in the a rea . The new esti 
mated average annua l  concentrat i on for a l l PSD sources i n  the a rea i s  1 . 26 �g/m3 . Based 
on over l y  conserva t i ve emi ss i ons a s sumpti ons it  was est imated i n  the DE I S  that , for the 
demonstra t i on p l ant ,  20 of  the 26 . 9  �g/m3 maxi mum 24-h  concentrat i on was due to fugi t i ve 
emi s s i ons a l one . New resu l ts have reduced th i s  contri but i on to 2 . 41 o f  the 6 . 74 �g/m3 
total concentrat i on .  The reduct i on in fug i t i ve part icu l a te a i r  qua l i ty impact was 
ach i eved by cons i deri ng three key factors which had not been con s i dered  i n  the D E I S  - the 
e ffect of  wind speed on SRC- and coal - p i l e  wind eros i on l os ses , the i mpact of  schedu l i ng 
SRC and coal  l oad ing  and unl oad i ng operati ons for on l y  8 out of 24 h ,  and the effects of 
u s i n g  prewashed coa l . Each factor i s  d i scussed i n  more deta i l  i n  Append i x  S .  

The part i c u l ate emi s s i on rate from poi nt sources i n  the commerc i a l  pl ant i s  expected to 
i nc rease by a factor of  4 and fug i t i ve emi s s i ons by a conserva t i ve factor of  5 over the 
demonstrati on pl ant ,  a total of about 61 5 tons per yea r .  Cons i deri ng po i n t  and fugi t i ve 
sources , pre l im i nary mode l i ng i nd i cates that about 56% of the a l l owa bl e 37-�g/m3 , 24-h 
i nc rement for pa rt i c u l a tes  wou l d  be consumed .  The mode l i ng res u l ts i nd i cate that the 
commerc i a l  p l ant can  be constructed wi th i n  the 24-h and annual i nc remental  restri ct i ons , 
i f  poi nt source contr i buti ons i nc rease by four and fugi t i ve emi s s i ons  are conservat i ve l y  
a s sumed t o  i nc rease f i vefo l d  a t  the commerc i a l  s i ze pl ant .  

Accurate fug i t i ve part icu l ate emi s s i on predi cti ons cannot be  made at  th i s  t i me ; on ly  
mon i tori ng dur i ng demonstrati on pl ant operation  can  g i ve a rel i abl e est imate from wh ich  to 
sca l e .  Fug i t i ve part icu l a te emi s s i ons  from the demonstrati on p l ant were esti mated u s i ng a 
variety of EPA publ i cati ons and sources . The ava i l ab l e  fugi t i ve part icu l ate emi s s i ons 
l i terature is  not very re l i ab l e because typ i c a l l y  the i n forma t i on is  not based on testi n g  
of coal d u s t  sources , a n d  the emi s s i ons do n o t  take i nto account many i mportant factors 
that can a ffect the emi ss i ons , such as surface area of  coal p i l es and the i r ori entati on 
wi th respect to the preva i l i n g  w ind , whether the coal  has been was hed to reduce s i l t  
content , o r  the effects o f  wind speed on pi l e  l osses . On l y  actual mon i tor ing  can 
accurate l y  determi ne fug i t i ve emi s s i on rates from the demonstrati on p l ant and provi de 
a better bas i s  for estimating  fug i t i ve emi s s i ons and the e ffecti veness of control measu res 
from the commerci a l  p l an t .  

Hydrocarbon s .  The hydrocarbon emi s s i ons from point sources i n  the demonstrati on pl ant ,  a s  
we l l  a s  the commerc i a l  pl ant ,  wi l l  be sma l l .  A s  i n  the demonstra t i on pl ant ,  hydroca rbon 
emi s s i ons from the commerci a l  fac i l i ty wi l l  depend on control of  the fug i t i ve sources . 
Fug i t i ve sources of hydrocarbons  i n  the demonstra t i on pl ant a re est ima ted to contri bute 
a l most 90% of the p l ant ' s  overa l l  62 tons per year hydrocarbon emi s s i on rate . The esti 
mates uti l i zed for the demonstrati on pl ant emi s s i on i nventory i n  Append i x  C a re based on 
the EPA gu i de l i ne document Assessment of Atmospheria Emissions from Petro Zeum Refining, 
Vol . 3 ,  Append i x  B ,  Apri l 1 980 . Th i s  document i s  based on emi s s i on measur ing  acti v i t i e s  
a t  1 3  petrol eum ref i ner i es throughout t h e  Uni ted States . Overa l l fug i t i ve emi s s i on rates 
from f i ttings  such  as val ves , f l anges , pumps , and compres sors var i ed great ly  among the 
ref i ner ies  i nvesti gated , and none of  the refi neries stu d i ed emp l oyed ma i n tenance or desi gn 
cons i derati on p rograms as  stringent a s  those pl anned for the SRC - I  p l ant . Consequentl y ,  
the emi s s i ons i n ventory for the demonstrati on p l ant may be conserva t i ve .  Opera t i n g  expe
r i ence a t  the demons trati on p l ant wou l d  a l l ow for more prec i se est i ma t i on of  emi s s i ons for 
expans i on to comme rc i a l  capac i ty .  I f  ana lys i s  pri or t o  commerc i a l i zat i on i nd i ca tes  the 
p l ant  cou l d  be a maj or source of  hydrocarbons , appropri ate des i gn con s i de ra t i ons wi l l  be 
empl oyed by the commerci a l  pl ant operator as  necessary .  As a worst-case a s sumpt i on ,  the 
hydrocarbon emi s s i on rate from poi nt  and fug i t i ve sou rces in the commerc i a l  pl ant can be 
a s s umed to be f i ve t imes that of the demonstra t i on pl ant , or l e s s  than 350 tons per year .  
Th i s  hydrocarbon emi s s i on from the commerc i a l faci l i ty wou l d  n o t  resu l t i n  a s i gn i fi cant 
impact .  
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N i trogen oxides . The n i trogen ox ide  emi s s i on rate of the commerc i a l  p l ant i s  e s t i mated 
to be four to f i ve t i mes that of the demonstrat i on pl ant . The res u l t i n g  max i mum i nc rease 
in  n i trogen d i ox i de due  to the commerc i a l  p l ant  is  not anti c i pated to vi o l ate NAAQS for 
n i trogen d i ox ide ,  even i f  the ground- l evel  concentra t i on were to i nc rease fi vefo l d .  

Carbon monoxi de .  The  commerc i a l  p l ant  wou l d emi t  a max i mum of f i ve t i mes the CO o f  the 
demonstrati on p l a nt .  The p l ant commerc i a l i za t i on may res u l t  in on l y  2 . 5  t i mes the CO 
emi s s i ons of the demonstrat ion  p l ant ,  if the l arge CO2 vent stream (wh i c h  a l so conta i ns 
50% of the fac i l i ty ' s  CO emi s s i ons ) can  be p i pe l i ned to a terti ary o i l recovery operat i on , 
rather than vented to the atmosphere .  Th i s  op t ion appears feas i b l e  for a commerc i a l  s i ze 
p l ant .  E ven i f  CO emi s s i on i s  f i ve t imes that of the demonstrat i on p l ant , no v i o l a t i on 
of the NAAQS i s  e xpec ted . 

Hydrogen s u l f i de .  Mode l i ng for H 2S  concentrati ons carried  out for the PSD perm i t  
a p p l i c a t i on f o r  the demonstrat i on p l ant  i nd i cates that t h e  odor thresho l d for the 
demonstrati on p l ant ( 1 0  pa rts per b i l l i on )  wi l l  not be exceeded . I f  the H2 S  emi s s i ons 
are conservati ve ly  est imated to sca l e  u pward by a factor of 5 for the commerc i a l  p l ant , 
the odor t hresho l d for H2S cou l d  be exceeded under certa i n  meteoro l og i c a l  cond i t i on s .  
Ana l ys i s  duri ng the demonstrat i on phase wi l l  dete rmi ne whether  H2 S em i s s i ons  must be l owe r 
than these conse rvati ve l y  est i mated rates to meet  odor standards for the commerc i a l  p l ant . 
Mi t i gat i on mea s u res wi l l  be taken i n  the des i gn of the comme rc i a l  p l ant  i f  req u i re d .  

Lea d .  Lead concentrati ons for the demons trati on p l ant  we re pred i c ted u s i ng very con
serva t i ve est imates of atmospheric  l ead emi s s i ons ( i . e . , a l l l ead enter ing  wi th the coal 
was a s sumed to be vented to the atmos phere at each of two l ocati ons , thus doubl i ng account
i ng ) .  Actual  l ead emi s s i ons from the demonstrati on p l ant  are expected to be much l ess 
than t h i s  conservat i ve est imate , and emi s s i ons from the commerc i a l  p l ant are thus expected 
to be much l ess  than a 5 t imes sca l e-up  of th i s  conse rva t i ve est i mate . The re su l t i ng l ead 
concentrat i ons w i l l  be l ower than the ambi ent a i r  qua l i ty standa rds . Mon i tori ng dur i ng  
the  demonstrati on p hase  wi l l  be  done to  confi rm th i s  ana l ys i s .  

So l i d  wa ste .  Al ternat i ves for  sol i d  waste management  for  the  commerc i a l fac i l i ty i nc l ude , 
but are not l i m i ted to , ons i te vs offs i te d i s pos a l ; l andfi l l  confi gurat i ons for gas i f i e r s l ag 
and  f ly  dus t ;  waste sta b i l i za t i on vs hazardous l andfi l l i ng ;  d i sposa l vs re uti l i zati on of the 
materi a l s .  The  u l t i mate dec i s i on on the sol i d  wa ste management at the commerc i a l  fac i l i ty wi l l  
be most effec t i ve l y  determi ned on the ba s i s  of studi es and mon i tori ng conducted at the demon
strat i on p l a n t .  The demonstrat ion p l a n t  wi l l  have an extens i ve mon i tor i ng  program ( Sect . 4 . 5 )  
to determ ine  the l ong-term fate of the  contami nants i n  the sol i d  waste materi a l s .  Runoff and 
l eachate w i l l  be rou t i n e l y  ana l yzed . Such data wi l l  determi ne more defi n i t i ve l y  the envi ron 
menta l concerns re l ated to d i spos i ng of such  wastes and whether or not the waste i s  hazardous  
under  RCRA cri teri a .  

Because o f  l arge quanti t i e s , the gas i fi er s l ag and f ly  dust  wi l l  occupy a l arge l a nd a rea . 
For examp l e ,  d ur i ng the operat ion of the demonstra t i on p l an t ,  a 1 6- ha (40- acre )  a rea wi l l  be 
req u i red for a s h  d i sposa l  and storage .  Dur i ng a l 4-year peri od of  commerc i a l  opera t i on , a n  
add i t i ona l  2 24  ha ( 560 acres ) wou l d  be  req u i red for ash  stora ge , onl y 72 ha ( 1 80 acre s )  of  
wh i ch cou l d  be  stored on s i te .  Offs i te storage a reas may be  req u i red dur i ng comme rc i a l 
operat ion of the faci l i ty .  P rec i se area req u i rements wi l l  depend on l andfi l l  confi gurat i on .  
Al ternat i ve conf i g urati ons to mi n i mi ze l a nd req u i rement are be i ng eva l uated , and the best 
a l terna t i ve wi l l  be empl oyed in the demonstrati on p l a n t .  Expe r i ence ga i ned in the demonstra
t i on p l ant  wi l l  fac i l i tate the l andfi l l  desi gn at the commerc i a l  p l ant . Cha racte ri zat i on and 
g roundwater mon i tor ing  duri ng operat ion of the demons trati on p l ant  wi l l  p rov ide data for 
eval uat i n g  the adequacy of the d i s posa l fac i l i ty .  Uti l i za t i on of the gas i fi er wa stes as by
p roducts wi l l  a l s o be fu l l y eva l uated i n  the demonstrat i on p l a n t .  A l ong- range program i s  
req u i red for the eva l uati on . One pote n t i a l  a pp l i ca t i on wou l d be u s i ng the materi a l s a s  aggre
gates for road construct i on .  Uti l i za t i on o f  materi a l s wou l d  be a sol ut ion  to the sol i d  waste 
management p robl em at  the comme rc i a l  fac i l i ty .  

The add i t i ona l  ons i te storage o f  more process wa stes ( i n  add i t i on t o  process chemi ca l s  and 
p rod uct s )  i nc reases the potenti a l  for acc i dental con tami nati on of groundwater and s urface 
water.  

Wh i l e  no addi t i ona l  i mpacts are ant i c i pated as  a res u l t  of comme rc i a l i zat i on , actual  l arge 
sca l e  p roduc t i on and di sposa l  of SRC- I  sol i d  wastes have not been demon strate d .  Hazardous 
so l i d  wa stes generated by the commerc i a l  fac i l i ty wi l l  sca l e  up to a conservat i ve l y  e s t i mated 
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8 1 , 000 dry tons pe r yea r .  Suff i c ient hazardous l andfi l l  capac i ty wi l l  exi s t  to d i s pose of 
th i s  materi a l  on s i te .  In add i t i on ,  i n  s i tu eva l uat ion  of several commerc i a l l y  avai l ab l e  
was te stab i l i zati on processes wi l l  be a part of  the so l i d  wa ste tes t i n g  prog ram a t  the 
demonstrati on p l ant .  The eva l uati ons w i l l  dete rmine whe the r or not the processes can convert 
hazardous wastes to nonha zardous or  can improve hand l i ng p ropert i es of so l i d  wa stes . Aga i n  
the data w i l l  be uti l i zed i n  the sca l e-up  t o  the commerc i a l  p l a nt .  

Aquati c ecol ogy and s u rface wate r qua l i ty .  Water qua l i ty i mpacts res u l t i ng from expans i on of 
the SRC- I demonstra t i on p l ant  to commerc i a l  sca l e  a re d i ffi cu l t  to pred i ct .  The fi vefo l d  
expansi on i n  p l ant  capac i ty wi l l  cause l es s  than a f i vefo l d i nc rease i n  the demand for wate r .  
L i ke the demonstrati on p l an t ,  the commerci a l  p l ant i s  ass umed t o  have capab i l i ty for was te
water recyc l i ng and operate pr ima r i l y  in the zero-di scharge mode . ( I t  shou l d  be noted that 
zero wastewater d i scharge operati on gene rates a con s i dera b l e  vol ume of water-so l ub l e  sol i d  
wastes that requ i re spec i a l  l andfi l l  d i sposa l . The envi ronmenta l l y preferab l e  wastewate r 
t reatment strategy i nvol ves an assessment  of the trade-off between d i scharg i ng d i sso l ved 
so l i ds versus attempt i ng  to l andfi l l  dr ied s o l u b l e  s a l ts . ) For a wo rst-case ana lys i s  of  wate r 
q ua l i ty i mpacts , a f i vefo l d  i ncrease i n  the vol ume of wastewater d i scharged was cons i dered 
( Ta b l e  4 . 1 1 ) .  When fu l l y  mi xed wi th the 7-day/ten-year  l ow fl ow from the Green Ri ver 
( 1 1 , 1 56 l i ters/s ) ,  the  295- l i ters/s d i scha rged from the commerc i a l  p l a nt is  projected to cause 
v i o l ati ons of water qual i ty standa rds for chromi um,  copper , cyan ide , i ron , manganese ,  me rcury , 
phenol , se l en i um ,  s i l ve r ,  and z i n c .  The d i scharges of cadmi um , c hromi um , coppe r ,  phenol , 
se l en i um ,  s i l ve r ,  and z i nc wou l d  s ubstanti a l l y deg rade water q ua l i ty and cou l d  requ i re 
occa s i ona l p l ant s hutdown or reduction  of p l ant  throughput d ur i ng l ow f l ow to mai n ta i n  water 
qua l i ty standards . 

Dur ing the demonstrati on phase , much exper ience wi l l  be gai ned i n  wastewater hand l i n g .  The 
c haracteri s t i c s  of the raw wastewate r and the performance of  treatment  sys tems wi l l  be deter
mi ned under a vari ety of  l oadi ngs , ope rat ing cond i t i ons , and envi ronmenta l  cond i t ions . I n  
add i ti on ,  t he  i mpacts of  t he  demonstra t i on p l ant  on the Green Ri ver w i l l  be  moni tored ( Sect . 
4 . 5 ) , and performance and re l i ab i l i ty of the wastewater treatment  and recyc l i ng system wi l l  be 
establ i s hed . The i n forma t i on and experi ence thus  gathered wi l l  prov i de a sound bas i s  for the 
des i g n  of the commerc i a l -sca l e  was tewate r treatment  sys tem. I f  necessary ,  backup wastewate r 
recyc l i n g systems can be i nc l uded i n  the des i gn to ensure that no d i scha rge occu rs when ri ver 
f l ows wou l d prov i de i ns u ff i c i en t  d i l uti on . The u l t i ma te i mpacts to wate r qua l i ty from 
commerc i a l -sca l e  p l ant  operati on w i l l  depend on the operati ng exper i ence and a numbe r of 
un known factors , i nc l udi ng the e ff l uent l i mi tati ons , other reg u l ati ons app l i ed to the so l vent 
refi n i ng process , and pos s i b l e  changes in the process technol ogy . 

Land u se .  Cons truct i on of  a commerc i a l  fac i l i ty at  the  demonstrat ion  p l ant  s i te wou l d have 
mi nor add i t i onal  i mpacts on l and use . Acq u i s i ti on of  the s i te and construct i on of the demon
s trat i o n  p l ant  wou l d  res u l t in the maj or l and use i mpacts . Whereas approxi mate l y  one-ha l f of  
the  s i te wou l d be  ut i l i zed during  the  demonstrati on phase , approxi mate l y  three-fo u rths  of  the 
s i te wou l d  be ut i l i zed d ur i ng the commerc i a l  phase for the p rocess  a rea , p roduct storage area , 
and so l i d  waste storage a rea . 

Endangered spec i es . The Ind i ana bat , a spec i es l i s ted as endangered by the US FWS , occu rs on 
the s i te a l ong Mart i n  Creek and may be affected ( Sects . 3 . 2 . 1 . 3 and 4 . 2 . 1 . 3 ) .  No other speci e s  
c l ass i f ied  as threatened or endangered by the USFWS or Kentucky shou l d  be affected b y  the 
p roject .  Commerci a l  fac i l i t i es wou l d  be l ocated c l oser to Marti n Cree k than the demonstrati on 
fac i l i t i e s  but  wou l d not requi re c l e ar i ng of the forest .  A b i o l og i ca l  assessment has been 
p repared for the USFWS ( Append i x  K . l ) .  Append i x  K conta ins a deta i l ed d i scus s i on of  mi t i gati on 
options  for f i s h  and wi l d l i fe resources .  

Increased barge tra ffi c .  Impacts wi l l  occur  from i nc reased barge uti l i z at i on for sh i pment of  
constructi on equi pment ,  feed coa l , and some products . Commerc i a l i zati on of the  demonstrati on 
p l ant  wou l d  req u i re expans i on of the barge doc k i ng fac i l i t i e s . A sma l l  amount of p r i me fa rm
l and and ri parian wood l and wou l d  be destroyed . E ros i on wou l d  i nc rease duri ng expans i on con
s truc t i on , but th i s  impact wou l d be short-term .  Coa l transportati on to the commerc i a l  p l ant  
is  i ntended to  be e s senti a l l y 1 00% by  barge .  Thi s add i t i onal  coa l  barge t raff i c  shou l d  not 
cause the tota l traffi c to approach the curren t capaci ty of the Green Ri ver . Howe ve r ,  c umu 
l a ti ve effects res u l ti ng from other projects on the Green Ri ve r  comb i ned wi th  SRC- I cou l d  
cause the capaci ty t o  be exceeded ( Sect .  4 . 2 . 5 ) .  
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P r ime fa rml and . Add i t i ona l  d i sturbance of s i te so i l s  and l oss  of pr ime fa rml and wou l d  oc c u r .  
Expans i on of  the project to commerc i a l  sca l e  wou l d  adverse l y  impact s i te soi l s  not d i rect ly  
impacted dur ing  construc t i on of  the demons tration  p l ant . Approx i mate l y  90%  of  the  s i te ' s 
so i l s  are c l ass i fied a s  " pr ime "  by the U . S .  Depa rtment of Agr i c u l ture So i l  Conse rvat i on 
Serv i ce ( Appendi x X ) . 
Habi tat l oss . Add i t i onal  impacts on terrestri a l  eco l ogy cou l d  occur . Comme rc i a l i zat ion wou l d  
res u l t  i n  addi ti ona l l oss  o f  wi l d l i fe hab i tat .  Duri ng operat ion of the demonstrati on p l ant , 
mon i tor ing  programs ( Sect .  4 . 5 )  wi l l  dete rm i ne i f  any unexpected impacts to terres tri a l  ecol ogy 
( e . g . , severe vegetati on stress from a i r  po l l utants ) have occurred . 

F l oodpl a i n /wetl ands enc roachment.  I ncreased enc roachment i n  the fl oodp l a i n /wet l ands wou l d  
occu r .  Because of l ocal  s i te re l i ef and topography a n d  the need for barge fac i l i t i es and 
water i n ta ke/d i scharge structures , it i s  not pos s i b l e  for the proposed demon stra t i on p l ant to 
comp l etely avoi d enc roachment in the Green River fl oodp l a i n .  The process a rea for the demon 
s trati on p l ant wi l l  be l ocated on the southern part o f  the s i te i n  an a rea that i s  natura l l y  
above the 500-year  f l ood e l evati on . Duri ng the comme rc i a l  stage of the project ,  add i t i ona l  
fl oodp l a i n  a rea wou l d  be  req u i red for  p l ant fac i l i t ies , product storage , barge fac i l i t i es , and 
so l i d  waste d i sposa l . R i s ks to the commerc i a l  fac i l i ty wou l d  be mi ti gated by fi l l i ng the 
affected areas to an e l evati on above the project-des i gn f l ood stage . Fi l l i n g  to ra i se requ i red 
f l oodpl a i n  a reas above f l ood e l evati ons w i l l  reduce the fl ood storage area of the Green Ri ver 
f l oodp l a i n .  Ca l cu l at i ons deri ved from the Army Corps of Engi neers HEC-2 computer mode l  i nd i 
cate that impac ts o f  such  act ion wi l l  be mi nor and a l most undetectab l e  (Append ixes 0 and E ) . 
Large quanti t ies  of so i l must be imported from off s i te to fi l l  add i t i ona l f l oodprone areas 
and bui l d  d i ke s .  So l i d wa ste l andfi l l s  wi l l  be bu i l t  in areas  prone to fl oods , and un l ess  the 
bases of the l andfi l l s  are ra i sed ( a s  may be requ i red by RCRA ) , the l i ners wi l l  be s ubjected 
to u p l i ft i ng forces from h i gh groundwater  tab l es duri ng major  fl ood s .  The des i gn of a l l 
l andfi l l s  wi l l  take the fl ooding potent i a l  i n to account and wi l l  be cons i s tent wi th any app l i 
cab l e  RCRA g u i de l i nes . An addi t iona l  we t l and effect wi l l  be mod i f icat ion o f  a sma l l add i t i onal  
amount of  Green Ri ver shore l i ne and associ ated ri parian  forests beca use of  expan s i on of the 
barge fac i l i ty ( Append ix  D ) .  

Eros i on and sed i mentation . The potent i a l  for i ncrea sed eros i on and sed i ment l oad i ngs  as a 
res u l t  o f  construct i on wi l l  e x i s t .  The re l at i ve l y  sma l l area to be d i s turbed , the use of  
sed i ment control fac i l i t i e s ,  and the  experience gai ned i n  cons tructi ng the  demons trati on p l ant 
a re expected to effecti ve l y  m i t i gate these potent i a l  i mpacts . Because s i te preparati on dur ing  
the  constructi on phase  for  the commerc i a l  expans i on wou l d  be  of  re l a ti ve l y  sh ort durat i on ,  
impacts wou l d  be short- term and wou l d  end essenti a l l y  at the comp l et i on of  construct i on .  

Noi se . Commerc i a l  p l ant constructi on wi l l  i ncrease sound l eve l s  s l i ght ly  and may exceed both 
the U . S .  EPA ' s  short-term gu i del i nes for res i denti a l  l ocati ons and the U . S .  Hous i ng and Urban 
Deve l opment ( HUD )  standards for res i dences . Commerc i a l - p l ant-operat i on sound l eve l s  wou l d  not 
change the present amb ient  sound l eve l s s i gni f icant l y .  The est imated change is sma l l ,  a l though 
the future day/n i ght  equ i va l ent sound l e ve l  may exceed the U . S .  EPA ' s  l ong-term goa l s of 5 5  dB  
for res i dences near the  p l ant boundary ( Sect . 4 . 2 . 3 . 2 ) .  

Conti nued opera t i on of the fac i l i ty at demon stration  p lant  capac i ty 

I t  i s  pos s i b l e  that the proposed two-yea r opera t i on of the demons trat i on fac i l i ty wi l l  not 
pro v i de the data base des i red for commerc i a l i zat ion .  A l i ke l y  resu l t wou l d  be  an exten s i on 
of the demonstrati on program and conti nued operat ion of the p l ant . 

Changes i n  the des i gn and operat ion of the p l ant w i l l  undoubte d l y  occur  d u ri n g  the opera t i n g  
phase . Process and env i ronmenta l mon i tor i ng d u r i n g  operati on wi l l  b e  used t o  i dent i fy the 
s i gn i f i cant env i ronmenta l i mpacts , the i r  sources w ith i n  the p l an t ,  and the avai l a b l e methods 
for m it i gat i ng  them ( see Sects . 4 . 5 and 4 . 6 ) . Con sumpti on of avai l ab l e  water and PSD a i r  
q ua l i ty i ncremen ts wou l d  conti nue , l i mi t i ng other  potenti a l  users . Sol i d  waste wou l d  conti nue 
to accumu l ate . Ra i l  and poss i b ly  barge traffi c wou l d  conti nue . 

I f  the Federa l government cont i n ues to own the s i te ,  the area wou l d  cont i n ue to experi ence a 
modest l os s  of tax revenue s .  Howeve r ,  th i s  l oss  of  tax revenue wou l d  b e  somewhat offset by 
the conti nued empl oyment of  approxi mate l y  725 persons and w i th the add i t i ona l  i nd i rect or 
secondary j obs c reated through the growth of support i ndustri es and serv ices dur ing  construction  
and i n i t i a l  operati on of the  p l ant .  The l ocal  j ur i s d i ct i ons have more than  adeq uate i n frastruc
ture capaci ty to absorb the dema nds of  a conti nued operati on phase work force of 725 d i rect 
empl oyees , secondary emp l oyees and the i r  fami l i e s .  
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Convers i on of the fac i l i ty to anothe r government use 

I f ,  at the conc l us i on of the demonstrati on p l ant ope rati on , there is  no i nte rest on the part 
of pri vate i ndustry i n  cons tructi on of a commerc i a l  pl ant , DOE may e l ect to convert the fac i l i ty 
to another use or to offer i t  to other Federa l agenc i es . Convers i on to another use by e i ther 
DOE or another Federal agency wou l d  be subject to NEPA rev i ew .  I n  add i t i on , appropri ate 
permi ts wou l d have to be mod i f ied  or  obta i ned . 

The potenti a l  envi ronmental  i mpacts of an a l ternati ve use of the s i te wou l d  depend on the 
i ntended use and cannot be eva l uated at th i s  time . I n  v i ew of the avai l abi l i ty of ons i te 
fac i l i ti es for the rece i pt ,  transport , s torage , and preparati on of coal , i t  i s  l i ke l y  that 
an  a l te rnati ve use wou l d  be re l ated to coal  uti l i zation  and that i mpacts associ ated wi th coal  
recei pt and hand l i ng wou l d  conti nue .  

Conti nued government owners h i p  of the s i te wou l d  res u l t  i n  conti nued l oss  of  tax revenue and , 
more s i gni fi cantl y ,  wou l d  prevent an i nc rease i n  revenue res u l t i ng from transfe r  of the s i te 
and improvements to pri vate owners h i p .  The s i gn i f i cance of th i s  l oss  of ant ic i pated reven ue 
wou l d  depend on the degree to wh i c h  l ocal  fi nanc i a l  pl ans had been deve l oped i n  anti c i pati on 
of such  revenues . Th i s  reducti on i n  revenue wou l d  be parti a l l y  offset by conti nued emp l oyment 
res u l ting  from the a l ternati ve use of  the s i te .  

Conver s i on o f  the fac i l i ti es to a n  a l terna ti ve use wou l d  probab ly  requ i re some construction 
work and assoc iated work force . Impacts res u l ti ng from cons truc tion  wou l d proba b l y  be re l a
t i ve l y  mi nor s i nce most  of the d i s tu rbance wou l d  have occ urred duri ng cons tructi on of the 
demons trat ion  faci l i ty ,  and cons tructi on act i v i ti es wou l d probab ly  be l i mi ted p r i mari l y  to the 
process area . The work force requ i red for convers i on wou l d  probab ly  be smal l e r  than that 
requ i red for construct ion , and s i gn i fi cant i mpacts wou l d  not be anti c i pated , i n  the absence of 
major compe ting  projects . 

Mothba l l i ng of the fac i l i ty 

I f  there i s  no i n terest i n  construc t i ng a commerc i a l  fac i l i ty or i n  convert i ng the s i te to an  
a l ternati ve use , DOE may e l ect to  d i sconti nue operati on of  the  demonstrat i on faci l i ty i ndefi 
n i te l y ,  wi th the i ntenti on of resumi ng operation  at  some futu re t i me .  I n  th i s  a l ternati ve , i t  
i s  assumed that a l l process operati ons wou l d  cease and that equi pment  wou l d  be drai ned , c l eaned 
as necessary ,  and prepared for extended shutdown . There wou l d  be mi n i ma l  d i smantl i n g  or 
remova l of  process  equi pment.  Coal and produc t wou l d  be removed from the s i te .  The s l ag 
d i s posa l area and any othe r sol i d  waste d i sposal  a reas wou l d  be c l osed and revegetated ; l eachate 
mon i tori ng and treatment , if requ i re d ,  wou l d  be conti nued i n  accordance wi th RCRA req u i rements . 
Append i x  C conta i ns the proposed l andfi l l  c l osure pl ans . 

Mothba l l i ng of the demons trat i on fac i l i ty wou l d  res u l t i n  e l imi nati on of a i r  emi s s i ons , process 
was tewater d i scharge , consumpti ve water use , and s l ag producti on . Sol i d  waste product ion 
wou l d  be reduced to that resu l t i n g  from treatment of l eachates from sol i d  waste d i sposal  a reas 
and surface runoff.  The  fac i l i ty wou l d  probab ly  be ma i n ta i ned on the State a i r  emi s s i ons 
i nventory for a peri od of  18 months , tempora ri ly  l i mi t i ng s i ti ng opti ons for othe r emi s s i on 
source s .  Loca t i on of other i ndustries  i n  the area cou l d  resu l t i n  reduced ava i l ab i l i ty of PSD 
i nc rements and water resources for res umed ope rati on .  

Conti nued government ownersh i p  o f  the s i te wou l d  res u l t  i n  cont i n ued l oss  o f  p rope rty tax 
revenue a nd wou l d  prevent an  i ncrease resu l t i ng from transfer  of  the i mproved s i te to pri vate 
ownersh i p .  Th i s  l os s  of  reven ue wou l d  not be offset by conti n ued empl oyment .  I t  i s  anti c i 
pated that mothba l l i ng of the fac i l i ty wou l d res u l t i n  l ayoff of most  of the demonstrati on 
fac i l i ty work  force of approx i mate ly  725 and the e l i mi nati on of essenti a l l y  a l l secondary 
emp l oyment . The l os s  of th i s  payro l l wou l d  res u l t i n  a mi nor ,  short-term dec l i ne i n  area 
i ncome l eve l s  and a s l i ght  i nc rease in loca l  unemp l oyment .  

Decommi s s i on i ng 

I f  there i s  no i nterest i n  constructi ng a commerc i a l  fac i l i ty ,  convert i n g  the s i te to another 
government use , or res umi ng operation  of the demonstrati on fac i l i ty ,  DOE may e l ect to decom
mi s s i o n  the fac i l i ty and decl a re i t  excess property for d i s posa l by the General Servi ces 
Adm i n i strat ion ;  the appropri ate N EPA rev i ew wou l d  be done at that ti me .  



2-33 

If decommi s s i on i ng occ urs , it  is  proba b l e  that the s i gn i fi cant va l ue of  the improvements and 
the s hort operati ng  h i story wou l d  make the s i te des i rabl e a s  an i ndustri a l  fac i l i ty and that 
it wou l d  be so l d  for th i s  purpose . Impacts resu l t i ng from convers i on to an i ndustr i a l  use 
other than an SRC commerc i a l  fac i l i ty woul d resul t in impac ts wh i ch cannot be fu l ly eval uated 
at th i s  t ime .  As in the case of convers i on to another government use , i t  is proba b l e  that an 
a l ternati ve use wou l d i nvo l ve coal uti l i zat i on and that the i mpacts of  coa l rece i p t ,  handl i n g , 
and preparati on wou l d  conti nue . As i n  the case of convers i on to another gove rnment use , 
i mpacts of construct i on requi red for conve rs i on to another  use wou l d  proba b l y  be re l a t i ve l y  
mi nor .  S a l e  of  the fac i l i ty for an i ndustri a l  use wou l d  resu l t  i n  a tax be ne fi t s i nce the 
s i te a nd i mprovements wou l d  be pl aced on the tax rol l s .  Conti nued emp l oyment  wou l d  a l so be a 
pos i t i ve bene fi t .  Shou l d  there be no i n terest i n  purchase of the s i te for a l ternat i ve use or 
s hou l d  the government e l ect not to sel l ,  the i mpacts wou l d  be essenti a l l y eq u i va l ent  to those 
res u l t i ng from mothba l l i n g .  

I t  i s  probabl e that maj or ves se l s  and equi pment wou l d be removed . However , comp l ete res torati on 
of  the s i te to i ts ori g i nal  condi t i on wou l d  not be undertaken ,  and the s i te wou l d  be ava i l ab l e  
f o r  future devel opment for i ndustr i a l  use . 

2 . 3 . 1 . 3  Cumu l at i ve e ffects 

The proposed SRC- I project ( both the demonstrati on and e xpanded commerc i a l  phases ) i s  one of  
n i ne energy p rojects under  construct ion , p roposed , or p l anned for  construct i on and  operati on 
wi th i n  a 70-mi l e  commuti ng radi us (40 a i r  mi l e s ) of  the proposed Newman s i te .  The n i ne projects 
a re SRC- I ,  W. R .  Grace , Tr i -State Synthet ic  Fuel s ,  H-Coa l , Rockport I and I I ,  D. B. Wi l son , 
Gi bson , Hancock , and A .  B .  Brown . Some of these construct i on efforts a re c u rrent ly  sc hedu l ed 
to have s i mul taneous constructi on per i od s ,  and a l l  ( except SRC - I  demonstrati on phase ) are 
schedu l ed to overl ap s i gn i fi cantly during the constructi on phase . 

Cons truction  of three e l ectrica l  coa l - fi red genera t i n g  p l ants i s  schedu l ed to be under way 
whi l e  the SRC- I demonstrati on pl ant i s  being  bu i l t ; Rockport I and I I ,  D .  B .  Wi l son P l an t ,  and 
the A .  B .  Brown P l ant .  Duri ng the l atter h a l f of  the SRC - I  demonstrati on constructi on phase , 
cons truct ion wi l l  conti nue on the Rockport,  A .  B .  B rown , and Wi l son p l ants , and construction  
of  two commerc i a l  synthetic fue l p l ants is  projected to  beg i n  (W .  R .  Grace p l ant  and Tri -State 
Synthet ic  Fue l s  p l ant ) . 

Cons truc ti on on three synthet ic  fuel pl ants and two e l ectr ica l  generati ng p l ants w i th i n  a 
70-mi l e  commuti n g  radi us i s  schedul ed to be ongo i n g  when constructi on of the expanded SRC- I  
commerc i a l  p l ant i s  schedu l ed to  beg i n .  The synthetic fue l p l ants are t he  W .  R .  Grace , Tri 
State , and H-Coal p l ants ; the generati ng  pl ants a re the Hancock and A .  B .  B rown p l ants . 
Duri n g  the l atter ha l f of SRC-I  commerc i a l  p l ant cons truct i on ,  on ly  the Hanc ock p l ant wi l l  
s t i l l  be under construct i on .  

The W .  R .  G race and Tri -State synthet ic  fuel p l a nts and the Rockport generat ing  p l ant  wou l d  
have the mos t i nteract i on w i th the SRC - I  proj ect . 

The potenti a l  adverse economi c ,  soc i a l , and c u l tura l  impacts a re the mos t s i gn i f i cant cumu l at i ve 
e ffects of the reg i on ' s  devel opment .  The SRC- I  proj ect wi l l  take pl ace wi th i n  the framework 
of th i s  l a rge  reg i ona l  devel opment of energy projects . 

The projec ted l abor demand i n  the re g i on wi l l  requ i re a cumu l at i ve peak cons tructi on work 
force of  approxi mate l y  2 7 , 700 of  wh i c h  3000 are emp l oyed at the sta rt of  SRC - I  construct ion at 
other power p l a n t  projects in  the area . Of the 24 , 700 new jobs at peak for the major ene rgy 
fac i l i t i es , i t  i s  est imated that about 75%  of th i s  work force wi l l  be i mported from outs i de 
the reg i o n .  The popu l ati on wi l l  i nc rease by about 55 , 000 over a per i od of several years as a 
res u l t  of these i n-mi g rati ng  workers , the i r  fami l i e s ,  and i nd i rect economi c expa n s i o n .  Th i s  
popu l ati on i nc rease i s  on l y  8% of the exi sti ng popu l ati on o f  the 2 l -county i mpact reg i on and 
wou l d  not cause a boomtown effect at the reg i ona l  sca l e .  Howeve r ,  the three-county a rea of 
Henderson , Da v i es s ,  and Vanderburgh ,  a l l of  wh i c h  are wi th i n  easy commu t i n g  d i s tance of  the 
SRC- I p l ant  and several other faci l i ti e s ,  wou l d  recei ve a di s proportionate l y  l arge n umber o f  
i n-mi grants a n d  cou l d  face severe impac ts . 

Shou l d  thi s s i tuat i on occur ,  the publ i c  servi ces , hous i ng ,  trans portat ion , a nd l oca l  economic  
i n frastructures woul d l i ke ly  be  faced wi th adverse i mpacts s uch th at s i gn i f i cant p l anni ng  and 
mi t i gati on measures  wou l d  be requ i red . Accord i ng to prese n t ,  very tentat i ve schedul es for a l l 
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of  the projects , i t  appears that constructi on of the SRC - I  demonstrati on p l ant  wou l d  contri bute 
somewhat to adverse i mpacts to area commun i ties  because of several s i mu l taneous projects but 
that constructi on of the SRC- I commerc i a l  fac i l i ty may actua l l y  ai d some commun i t ies  by extend
i ng the cumu l at i ve i mpact per iod .  Th i s  l a tte r s i tuati on cou l d pro v i de greater  commun i ty 
i n cent i ve to undertake permanent i mprovements and coul d a l so hel p prevent rap i d  popu l at i on 
fl uctuations  and the i r  accompany i ng soc i a l i mpacts . These con c l u s i ons a re very sens i t i ve to 
schedu l es of the projects . Re l at i ve l y  minor de l ays or acce l e rati ons  i n  constructi on schedu l e s  
o f  i nd i v i dua l p l ants wou l d  greatl y affect the l e ve l  o f  i mpacts ( Fi gs . 4 . 1 0  and 4 . 1 1 ) .  

I n  regard to SRC- I spec i fi ca l l y ,  the present sc hedu l e  ca l l s  for constructi on of the demon
s trati on p l ant to beg i n  in  l ate 1 98 1  and end in  1 984 . Such a schedu l e  wou l d p l ace SRC- I  
construction  p r i or to  t he  mi d- 1 980s per i od of greatest i mpacts , t h u s  mak i ng the SRC- I  demon
strati on p l ant  re l ati ve l y  noncontri butory to cumu l at i ve i mpacts . On  the other hand , de l ay of  
SRC- I by even  one  year wou l d  res u l t  i n  the p l ant ' s  contri but i ng more s i gn i f i cantly to cumu l ati ve 
i mpacts , i f  other projects rema i n  on schedu l e .  In respect to the constructi on of  the comme rc i a l  
p l ant beg i nn i n g  i n  1 987 , the contribution  o f  SRC - I  t o  cumu l at i ve i mpacts wou l d  appear  aga i n  to 
be neg l i g i bl e ,  based upon current sched u l e s  of a l l the fac i l i t i e s . I ndeed , the SRC- I p l ant 
cou l d  actual l y  prove benefi c i a l  to l ocal  commun i t ies  by he l p i ng prevent rap i d  popu l at i on 
f l uctuati ons and the i r accompanyi ng soc i a l  i mpacts due to reg i onal construction  and by pro
v i d i n g  suffi c i ent addi ti ona l empl oyment to encourage commun it i e s  to i nvest in more permanent 
faci l i tes for accommodat ing  the overa l l  popu l at i on growth . Aga i n ,  i t  s ho u l d  be p o i n ted out 
that the SRC- I schedu l e  as we l l  a s  those of the othe r fac i l i ti es are very suscepti bl e to  
s u bs tanti a l  c hange and that such changes cou l d  a l ter the magn i tude of  i mpacts . DOE wou l d  
cooperate wi th the states o f  Kentucky and I nd i ana and wi th l oca l  j u r i s d i cti ons t o  mon i tor the 
s i tuati on , do appropri ate p l ann i n g ,  i dent i fy any necessary mi t i gati n g  measures , and provi de 
re l evant project data on a quarterly  bas i s .  

To prevent SRC- I  construct ion act i v i t ies  from contr i bu t i n g  s i gn i fi cantly  t o  peak cumu l at i ve 
i mpacts , the SRC- I construction  schedu l e  s houl d be coord i nated with  those of the W .  R .  Grace 
and Tri -State Synthet ic  Fue l s  fac i l i t i e s  to avoi d  concurrence of the i r  peak or near-peak 
construction  peri ods . To address those cumu l ati ve i mpacts wh i ch do occu r ,  mi t i gati on meas ure s  
s hou l d  b e  deve l oped a n d  i mp l emented j o i n t l y  by the management o f  a l l major  construct i on p rojects 
in the area , w ith  a spec i a l  emphas i s  on coordi nat ing the mi t i gat ion acti v i t ies  of  SRC- I , 
Grace , and Tri -State . To maximi ze effecti venes s ,  a j o i n t  mi ti gat i on p l an shou l d  be deve l oped 
by the maj or area devel opers act i n g  i n  cooperati on with l ocal  and regi onal  gove rnments . Such  
a regi ona l mi t i gation  p lan  res u l t i n g  from these efforts wou l d  g u i de the t ime ly  prov i s i on of  
those  servi ces and  accommodati ons necessary to handl e construct ion- i nduced growth wi thout any 
serious  d i srupti ons to l ocal  i n frastructures . Conti ngency p l ans wou l d a l so be made to dea l 
wi th any worsen i n g  of projected i mpacts wh i ch may a r i se as a res u l t of del ayed constructi on 
schedu l e s .  I n  the event o f  constructi on del ays , the potenti a l  for SRC - I  contr i bu t i n g  s i gn i f
i cantly  to severe cumu l at i ve soci oeconomi c i mpacts wou l d  ex i st  wi thout the coord i nated sched
u l i ng and coope rati ve mi t i gati on p l ann i ng descri bed above . 

Cumu l a t i ve i mpacts on barge movement on the Oh i o  Ri ver are expected to be mi n i ma l . Barge 
traffi c on the Green Ri ve r ,  however , may experi ence del ays because e x i s t i n g  l ocks do not have 
the capac i ty to meet projected barge requi rements for coa l trans port ( Sect . 4 . 2 . 5 ) .  

The cumu l ati ve water consumpt i on for the SRC - I  commerc i a l p l a n t ,  the W .  R .  Grace synfuel 
p l an t ,  and the D. B. Wi l son and Paradi se generati ng  p l ants cou l d approach 30% of  the Green 
Ri ver ' s  7-d , 1 0-year l ow f l ow .  The Oh i o  Ri ver Bas i n  Commi s s i on has  adopted 1 0% of  the 7-d , 
1 0-year l ow f l ow a s  the g u i de l i ne c r i ter ion for i denti fy i n g  poten t i a l  adverse i mpacts from 
water consumpt ion for energy .  Water consumption  on the Green Ri ver is a potent i a l l y  seri ous 
cumu l a t i ve e ffect. A study to assess the severi ty of  i mpacts due to cumu l ati ve wa ter con
sumption  wi l l  need to be performed pr ior to commerc i a l i zati on . 

Cumu l a t i v e  water qua l i ty effects wi l l  be l imi ted to the l ower course o f  the Green Ri ver down
s tream of the SRC- I p l an t .  Cumu l a t i ve i mpacts a re unl i ke l y  i n  other porti ons of t he reg i on 
because of the d i stance between p l ants , and the d i l uti on capaci ty of the Oh i o  R i v e r .  I f ,  l i ke 
the proposed SRC- I p l ant , a l l the coal conve r s i on fac i l i t i e s  operate predomi nantly i n  a zero
d i scharge mode , i mpacts to surface water qual i ty wi l l  on l y  res ul t from occas i onal  wastewater 
d i scha rge and from i nfrequent sp i l l  events . Because pol l utant re l eases wi l l  be re l ati vely 
sma l l ,  any d i rect cumu l at i ve effects a re expected to be i n frequent and mi nor .  If  wastewater 
d i scharge i s  more frequent or i s  the predomi nant mode of opera t i on ,  water qual i ty impacts 
wou l d have to be reas sessed u s i ng data from the proposed p l ants wh i ch are current ly  unavai l abl e .  
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Beca use of  the d i stance separati ng the p l ants from the SRC - I  s i t e ,  cumu l at i ve a i r  q ua l i ty 
i mpacts wi th SRC- I are i ns i gni fi cant except for a sma l l impact from the Grace p l ant , wh i c h  i s  
the c l osest and l argest  o f  the proposed pl ants . I t  i s  l ocated at the edge of the 1 5-km  ( l O-mi l e )  
zone con s i dered to be the area l i ke l y  to exper i ence c umu l a ti ve i mpacts to a i r  qua l i ty .  Cumu l a 
t i ve effects are thus  expected t o  have on ly  mi nor impacts o n  reg i on a l  a i r  qua l i ty a l though they 
wi l l  add s l i ght ly  to probl ems of nonatta i nment of TSP standa rds i n  the c i t i e s . 

E ffects on l and  use , geol ogy , so i l s ,  terrestr i a l  ecol ogy , no i se , and groundwa ter for the most 
part wi l l  be s i te spec i fi c  and l oca l i zed . Of these potent i a l  e ffects l oss  of  prime fa rml and 
wou l d  probab ly  be the mos t s i gni fi cant effect of a cumu l at i ve nature .  No endangered terres 
tri a l  spec ies  occur  i n  the a rea wi th the excepti on of  t he  I ndi ana ba t ,  whose hab i tat extends 
throughout the area dur i ng  summer mon th s .  The fac i l i ti e s  occ upy an i ns i gn i fi cant port i on of 
the speci e s '  range and wi l l  have no cumu l at i ve e ffec t on the wi n ter  hab i ta t  consi dered cri t i c a l  
to t h e  spec i e s '  surv i va l . 

Cumu l at i ve i mpacts at the proposed s i te a re d i scus sed i n  greater deta i l  i n  Sect . 4 . 2 . 5 .  

2 . 3 . 2  Se l ecti on o f  a n  a l terna t i ve s i te ,  pl ant des i g n ,  o r  pl ant  l ayout  

One o f  t he  three a l ternati ves ava i l ab l e  to  DOE i s  to mod i fy the current ly  proposed act ion  by 
u se of  a l ternat i ve s i tes or pl ant  des i gns . From an envi ronmenta l  standpo i n t , such  mod i fi ca 
t i ons cou l d  b e  used t o  l essen  the envi ronmenta l  i mpact o f  the proposa l .  The fol l owi ng section  
eval uates the  feas i bi l i ty of  u s i ng a l ternati ve s i tes and p l a nt des i gns  to  l essen  the  envi ron 
menta l i mpacts of  the projec t .  

Sec t i on 2 . 3 . 2 . 1 d i s cusses the compari son of  impacts a t  the proposed and a l ternate s i te s .  
Sect i on 2 . 3 . 2 . 2  d i scusses pos s i b l e  a l ternat i ve p l a nt des i gns , and Sec t .  2 . 3 . 2 . 3  d i scusses 
a l ternati ve pl ant  l ayouts . 

2 . 3 . 2 . 1 Al ternat i ve s i tes 

Emi s s i ons and d i scharges from the demonstrati on p l ant  a re dete rmi ned pri mari ly  by the des i gn 
of process  and support faci l i t i es and may be reduced through app l i ca t i on of the various  des i gn 
a l ternati ves d i scussed above . Assumi ng  that the desi gn of the demons trati on  p l ant  i s  unchanged , 
the s i gn i f i cance of the impacts produced by construct i on and opera t i on i s  determi ned to a 
l a rge extent by the phys i ca l  character i s t i cs and qua l i ty of the envi ronment  of the s i te at  
wh i ch the pl ant i s  l ocated . 

The contract awarded for the Phase Zero des i gn s tudy requ i red that the i ndustr ia l  pa rti c i pant 
s u bmi t a s i te-spec i fi c  proposa l . Al though envi ronmental  factors were cons i dered by Ru st 
Eng i neeri ng  Co .  in  the s i te-se lect i on work , they were cons i dered in  combi nati on wi th a number 
of other factors to arri ve at the choi ce of Newma n as the proposed s i te .  In 1 976 Rus t ,  under 
the sponsorsh i p  o f  the Kentucky Cen ter  for Energy Research  ( KCER ) , undertook th i s  a l te rna te 
s i te ana lys i s  for se l ection  of a s i te for a 2000-tons/d SRC - I  p l an t .  The Rust study e va l uated 
s i tes  from a l i s t  of  potent i a l  Kentucky s i tes supp l ied  by KCER .  The s i t i n g  c r i ter ia  used i n  
the Rus t study were pr imari l y  phys i ca l , engi neeri n g ,  and economi c factors that were judged to 
be i mportant  for cons tructi on and opera t i on of  the SRC - I  p l ant . The Rust study consi sted of 
four phases tha t ,  by e l i mi nati ng  potent ia l  s i tes  from a l arge l i s t ,  sequen ti a l ly  narrowed the 
number of  potenti a l  SRC- I s i tes . Phase I of  the ana l ys i s  concentrated on potent ia l  s i t i n g  
" a reas"  a n d  eva l uated these a reas o n  genera l , phys i ca l , and envi ronmenta l req u i rements a nd 
constra i n ts .  Phase I I  o f  the analys i s  cons i sted o f  a more deta i l ed eva l ua ti on o f  the 2 4  poten
t ia l  s i ti ng a reas i denti f ied  i n  Phase I .  Th i s  phase reduced t he number of  potent ia l  s i tes  to  
ten . P hase I I I  o f  the  ana lysi s e l i mi nated fi ve of  these ten  s i tes beca use of  s i te-spec i fi c  
phys i ca l  constra i nts and l and avai l ab i l i ty .  The f i na l  phase i nc l uded a more str i ngent  eva l 
uation  of the phy s i ca l , c u l tura l , and economic  con stra i nts o f  the fi ve rema i n i n g  s i tes . I n  
the fi nal  phase , seven s i te req u i rements were ass i gned we i ghted va l ues a n d  the s i tes  compa red . 
Newma n ,  Ken tucky ,  was sel ected as the preferred s i te i n  Rus t ' s  study, and Equa l i ty and Lewi sport 
we re ra ted a s  prime a l ternati ve s i te s .  At that ti me ,  the Execut i ve Orders 1 1 988 a nd 1 1 990 
concern i ng fl oodp l a i n/we t l a nd encroachment  had not been i s s ued , and DOE wa s not a pa rti ci pant  
i n  the project . 

After Rust Eng i neer i n g  compl eted i ts s i te-se l ecti on acti vi ty for the SRC - I  p roject , severa l 
i mportant events  trans p i red . DOE became a parti c i pant i n  the project ,  the proposed p l ant  
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capac i ty was  i ncreased to 6000 tpsd wi th the  goal  of comme rci a l  expan s i on to 30 , 000 tpsd  i n  
the future , and Executi ve Orders perta i n i ng to fl oodp l a i n/wetl ands encroachment were i s s ued 
( May 24, 1 977 ) .  

Al though a s i te had a l ready been proposed for the proj ect ( as spec i f i ed i n  DOE ' s  Req uest  for 
Proposal  and i n  i ts contract wi th i ts i ndustr i a l  partner ) ,  i t  was recogni zed that an eva l uat i on 
of the i mpacts of the proposed p l ant at a l ternate s i tes wou l d  be necessary .  To eval uate the 
i mpacts of construction  and opera t i on at poss i b l e  a l ternati ve s i tes , a n  i ndependent ana lys i s  
of ava i l abl e s i tes was conducted .  Based o n  th i s  analys i s ,  wh i ch i s  descri bed i n  deta i l i n  
Append i x  B ,  two s i tes  were i denti fied a s  reasona bl e a l ternati ves to the proposed s i te :  one 
on  the Green Ri ver near Equa l i ty ,  Kentucky, and one on the Oh i o  Ri ver near Ra venswood , West  
Vi rg i n i a  ( Fi g .  2 . 6 ) . Appendi x B ( Sect.  B . 2 )  des cri bes the  actua l  s i te se l ect ion process  
conducted by Rust Eng i neeri ng Company i n  1 97 6 ,  wh i ch i nc l udes the  proposed s i te .  Secti on B . 3  
descri bes the ORNL ana lys i s ,  wh i ch eva l uates s i tes othe r than Newman for s e l ect ion of two 
reasonab le  a l ternati ve s i te s  for eva l uati on aga i ns t  Newman i n  Sects . 2 . 3 . 2 ,  4 . 3 ,  and 4 . 4 . 
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A defi n i t i ve compa ri son of the  envi ronmental  acceptab i l i ty of  a l terna t i ve s i tes  i s  severe l y  
c onstra i ned not on ly  by the degree to wh i ch j udgmenta l factors enter the ana l y s i s  bu t a l so by 
the a va i l ab i l i ty of consi stent and deta i l ed i n forma t i on on each si te .  I n  th i s  ca s e ,  deta i l ed 
i nforma t i on ex i sts for the proposed s i te from over one-yea r of ba se l i ne mon i tori ng whereas o n l y 
reconna i s sance-l evel i n format i on i s  a va i l a bl e for the  a l terna t i ve s i tes . Even though env i ron
mental compa ri sons such  a s  these are  ba sed on d i ss i mi l a r  l evel s of ba se l i ne data , s uffi c i ent 
i n forma t i on is ava i l a bl e to ena bl e  a reasona bl e eva l uat ion  of the a l terna ti ve s i tes . 

Summa ry descript ions  of proposed and a l ternati ve s i tes 

Except for the  p l ant  l ayout , the des i gn a l terna ti ves d i scus sed in  Sec ts . 2 . 2 . 1  a nd 2 . 3 . 2 . 2  
a re essent i a l l y  i ndependent of s i te cons ide rat i ons , a s  i t  may be reasona b l y  assumed that the  
p l ant des i gn and resu l tant  emi s s i ons wou l d  be the same at  e i ther the proposed or a l ternat i ve 
s i tes . However ,  the i mpacts of construction and operat ion  of the demons tra t i on pl ant depend on 
the envi ronment of the s i te and phys i ca l  cond i t i ons of the s i te .  The a l terna t i ve s i tes are 
br i ef ly  descri bed bel ow. 

Proposed s i te :  Newman , Kentucky .  A s umma ry desc ri p t i on of t he  proposed Newman s i te i s  
presented i n  Sec t .  2 . 2 . 2 .  

Al terna t i ve s i te 1 :  Equa l i ty ,  Ke ntucky .  T h e  Equa l i ty s i te i s  l oca ted o n  t h e  Green Ri ver 
between r i ver m i l es 75 and 80 , a bout 1 . 6 km ( 1  mi l e )  we st of the town of Equa l i ty in north
wes tern Kentucky .  The ent i re s i te i s  wi t h i n  the bounda r ies  of O h i o  Cou nty , a bout  21 km 
( 1 3  road mi l es )  west  of the cou nty seat of Ha rtfo rd on the two- l ane Equa l i ty access road . The 
major trade center fo r the area is  Ownesboro , 64 km (40  road m i l es )  north  i n  Dav i es s  County . 
Al though no bounda r i e s  have been del i neated , the  s i te cons i sts  of more than  400 ha ( 1 000 acres ) ,  
w h i c h  are about equa l l y  d i v i ded between f l oodp l a i n  a nd mOderate-to-steep h i l l s .  Current l a nd 
u se i s  pr imar i l y  rura l -ag r i cu l tura l . There are a bout  ten res i dences in the h i l l y port i on of 
the s i te area . About one-ha l f of  t he f l oodpl a i n  i s  current ly  cu l t i va ted for corn product i on . 
Over 75% of the s i te qua l i f i e s  a s  prime farml and ,  and a n  add i t i ona l 69 ha are of Sta tewi de 
i mportance . Two s l ough wet l ands are a l so l ocated on the f l oodpl a i n .  The h i l l  s l opes are in  
pasture and i d l e  forest l and . On the ba s i s  of ava i l ab l e  i nforma t i on ,  no c r i t i ca l  ha b i tat for 
any threatened or endangered s pec ie s  i s  bel i eved to be l ocated on the s i te .  The s i te i s  i n  
se i smi c r i s k  zone 2 (modera te)  near the boundary w i t h  zone 3 ( h i gh ) . 

Water a va i l ab i l i ty at t he Equa l i ty s i te i s  adequate for the SRC- I demonstra t i on pl ant , but 
water a va i l ab i l i ty duri ng per i ods of  l ow fl ow m i g ht constra i n  devel opment of a ful l - sca l e  
commerc i a l  fac i l i ty .  A s tudy t o  assess the sever i ty o f  impacts resu l t i ng from cumu l a t i v e  
water con sump t i on s ho u l d  b e  perfo rmed p r i or to deve l o pment of a commerc i a l -sca l e  faci l i ty a t  
t h e  Equa l i ty s i te .  

Water q ua l i ty i n  the Green Ri ver i s  adverse l y  affected by so i l  eros i on and a c i d  m i ne dra i nage 
p l u s  muni c i pa l , i ndustri a l , a nd a g r i c u l tural  wastes . H i gh concentrat i ons  of s u spended and 
d i ssol ved so l i ds  present the most s i gn i fi cant probl ems ; howeve r ,  the water qua l i ty is con
s i dered acceptab l e for p l ant  use. The a rea has  been des i g na ted by Kentucky a s  atta i nment for 
a l l  a i r  q ua l i ty pa rameters except ozone ; however , amb i ent concentra t i ons  a re approa c h i n g  NAAQ 
s tandards . The  maj or  share of the  soci oeconom i c  impacts res u l t i ng from construct ion  and 
operat i on of  the  SRC- I fac i l i ty a re expected to occur in a mu l t i -j ur i sd i c ti ona l  impact reg i on 
compri sed of Oh i o ,  Da v i ess , McLea n ,  and Mu h l enberg count i es . Throughout much of th i s  reg ion , 
cu rrent hou s i ng stoc k and pub l i c  serv i c e  systems have o n l y  l i m i ted capa c i ty to absorb new 
popu l a t i on growth .  At the same t ime , there are numerous  other ongo i ng or proposed proj ects i n  
t h e  area , i nc l ud i ng t he W .  R .  Grace commerc i a l  proj ect and the H-coal  commerc i a l  p l ant  ( Sect . 
4 . 2 . 5 )  . 

Al ternat i ve s i te 2 :  Ra venswOOd , We st  V i rgi n i a .  The Ra venswood s i te i s  l ocated o n  the O h i o  
R i ver , nea r Mi l e  Po i nt 230 , i n  Jackson Co unty , We st V i rg i n i a .  Me i gs County , Oh i o ,  i s  d i rect ly  
a cross  the  Oh i o  Ri ver to the west  of  t he s i te ,  and the town of  Ra venswood , West  V i rg i n i a , i s  
about 8 km ( 5  mi l es )  t o  the northeast on West  Vi rg i n i a  H i g hway 2 .  Seventy-fi ve ki l ometers 
( 4 7  m i l es )  to the south , on I n terstate 7 7 , l i es  Charl esto n ,  Wes t  V i rg i n i a ;  Pa rkersbu rg , West 
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V i rg i n i a ,  i s  65  km ( 4 1 mi l es )  to the north , al so on 1 -77 . The s i te i s  bounded on the north by 
the Ravenswood Works of the Ka i ser Al umi n um and Chemi ca l  Company , whi ch own s the l a rgest tract 
[400 ha ( 1 000 acres ) ]  of the four wh i ch comp r i se a poten t i a l  s i te area of about 641 ha 
( 1 585 acres ) .  The s i te is bounded on the south by Ri p l ey Land i n g , a commu n i ty of  severa l dozen 
res i dences , by the Oh io  R i ver on the wes t ,  and by the Kera l and Recrea tiona l Area on the east . 
Land use on the s i te i s  rura l , s l i ght ly  ove r hal f agr i c u l tural  wi th the rema i nde r woodl and , 
a l though adjacent l and  uses a re re s i dent ia l  and i ndustri a l . S l i ght ly  mo re than ha l f  the s i te 
has been c l ass i fi ed a s  " p r i me "  farml and by the U . S .  So i l  Conse rvati on Se rv i ce .  Because of 
ag r icu l tural d i srupt i o n ,  i t  is un l i ke l y  that the s i te con s ti tutes a cr i t i ca l  hab i ta t  for any 
threatened or endangered s pec ies , a l though one area , the Spri n g  Cree k Forest , represents an  
unusua l l y  d i verse habi tat of i nterest  to researchers and conservation  groups . The porti on of 
the s i te paral l e l  to the Ohi o Ri ve r and the area a l on g  Spri ng  Creek are w i t h i n  the 1 00-year 
f l oodpl a i n .  The s i te is in se i smi c ri s k  zone 1 ( l ow ) . 

Water qua l i ty i n  the Oh i o  Ri ver i s  adequate and i s  avai l ab l e  i n  quant i t i es  adequate for both 
demonstra t i on and commerc i a l  opera t i o n .  The s i te area has been des i gnated  atta i nment  for al l 
NAAQS standards ; howeve r ,  no mon i tors are l ocated i n  the v i c i n i ty .  Emi s s i on s  from the adjacent 
Ka i ser faci l i ty may be adverse l y  affect i n g  a i r  q ua l i ty .  The soci oeconomic  i mpact region i s  
compri sed of the West  V i rg i n i a  count ies  of Jackson and Mason , and the Oh i o  count ies  o f  Ga l l i a 
a nd  Me i g s .  The avai l abi l i ty of hous i ng varies  con s i derab ly  among these i mpacted j u ri s d i ct ions , 
but  the cu rrent capaci ty of publ i c  servi ce sys tems to absorb new growth i s  more un i forml y 
l i mi ted throughout the area . As at the other two s i tes , impacts here cou l d  be compounded by 
the presence of other proposed l arge- sca l e  construc t i on proj ects i n  the same gene ral a rea . 

Compari son of i mpacts a t  proposed and al tern at i ve s i tes 

Construc t i on and operation  of the demonstrat ion p l ant at  any s i te wi l l  resu l t  i n  changes i n  
l and use and i mpacts o n  a i r  and water q ua l i ty ,  terrestr ia l  and aqua t i c  ecol ogy , and soc i a l and 
economi c resources . Ass umi ng  that the process des i gn remai n s  the same , the s i gn i f i cance of 
these i mpacts depends on l ocati on-spec i f i c  cons i derat ions  and is subj ect to some degree of 
m i t i gat ion  through c hanges i n  p l an t  l ayout ,  i nc l us i on of control equ i pmen t ,  or imp l ementati on 
of s pec i f i c  mi ti gat i n g  measure s .  The fol l ow i ng  sec t i ons  compare the potent i a l  i mpacts and the 
requ i rements for m i t i gat i ng  measures . 

Land u se .  Construction  of t he  demonstra t i on p l ant  at  the proposed s i te or at e i the r  o f  the 
a l ternate s i tes  wi l l  resu l t  in conve rs i on of l and from predomi nantly rura l -agr icu l tural  to 
i ndustri a l  u se s .  The proposed and a l ternate s i tes  are approx i ma tely  the same s i ze .  On l y  
a bout 1 00 ha ( 2 4 7  acres ) i s  actua l l y  requi red for p l ant fac i l i t i e s  a t  any of the s i tes . The 
tota l area requi red i s  dete rmi ned by the topography , pattern of  current owne rsh i p ,  des i rabi l i ty 
of buffer zones between adjacent l and uses , and the wi s hes  of adj acent l andowne rs . 

I t  i s  a ssumed that a l l  agr icu l tura l uses wi l l  be d i scon t i n ued and that al l other a reas not 
req u i red for fac i l i ti es or d i s turbed by construct i on wi l l  be l e ft to natural success i on . I t  
i s  a l so assumed that the enti re Ra venswood s i te [634 h a  ( 1 585 acres ) ]  wou l d  be acqu i red , as 
wi l l  at l east  400 ha ( 1 000 acres ) at the Equa l i ty s i te .  Locat i on o f  the SRC - I  project at 
e i ther the proposed s i te or at e i the r of the a l ternate s i tes  wi l l  wi thdraw p r i me farml and from 
i ts current use . Farml and at the proposed s i te ,  however , consti tutes a l arger percentage of 
the tota l s i te than at e i ther of the a l ternate s i tes . USDA p r i me farml and al so const i tutes a 
l a rger percentage of the total s i te area at the proposed s i te than at the a l ternate s i tes . At 
the proposed s i te ,  approx imate ly  380 ha ( 938 acres ) of pr ime farml and wi l l  be wi thdrawn from 
producti on .  At Equa l i ty ,  approxi mate l y  320 ha wou l d  be wi thdrawn , and at Ravenswood approxi 
mate ly  the same amount ( 320 ha l wou l d  be wi thdrawn . 

U t i l i zati on of e i ther the proposed s i te or the Equal i ty s i te wou l d  res u l t i n  convers i on of 
s ome res i de n t i a l  p rope rty to i ndustr i a l  use . Approxi mate l y  24 fami l ie s  are i nc l uded i n  the 
proposed s i te and ten res i dences in the Equa l i ty s i te .  These res i dences wou l d  norma l l y  be 
purchased and vacated u n l ess  other arrangements were mutua l l y agreed upon . Addi t iona l  res i 
dences may be acqui red at the proposed s i te ,  al ong the property boundary , i f  noi se l eve l s  from 
the p l ant are judged unaccepta b le  and othe r mi t igat i on meas ures are not deemed appropri ate . 
Th i s  wou l d  prov i de a buffer zone between the p l ant  and other nearby res i dence s .  Appro x i mately 
ten res i dences wou l d  be  e l i m i nated by construct i on a t  the Equal i ty s i te .  Construc t i on at the 
Equal i ty s i te wou l d  i mpact on semi publ i c  l and uses such as for churches and cemeter i e s .  Two 
churches and two cemeteries  are l oca ted wi th i n  the v i c i n i ty of the proposed Equal i ty s i te .  
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Al though t here are on ly  a few res i dences at the Ravenswood s i t e ,  there are more re s i dences  1 [1 
the immedi ate v i c i n i ty of the s i te ,  part i c u l ar ly  i n  the commun i ty of Ri p l ey ' s Land i n g , and t h e  
n umber of  res i dents d i rec t ly  i mpacted by construc t i on and ope ra t i on of the  p l ant  wou l d  be 
somewha t greater i f  thi s s i te we re use d .  

The Owensboro Metropo l i tan P l an n i n g  Commi ss i on h a s  des i gnated t h e  proposed s i te area for agri 
c u l tura l and fl oodp l a i n  use i n  the Reg i ona l  Land Use P l an and has recent l y  zoned the s i te A-R 
( rura l - agr i cu l tura l ) .  Rezon i n g  of  the s i te to I -2 ( heavy i ndustr i a l ) wou l d  be req u i red pr i or 
to commencement of construc t i on .  Because ne i ther zon i ng nor l and-use p l ann i n g  i s  i n  e ffect  at  
the two a l ternate s i tes , l ocation  of the  pl ant  at ei ther of  these  s i tes wou l d  not  confl i c t 
wi th any zon i ng or l and- use p l a n .  I n  v i ew of  the currently predomi nant ly  rura l l and u ses  of 
the s i tes , it is probabl e that a ny i ndustri a l  constructi on wou l d  be v i ewed by the area res i 
dents a s  an undes i ra b l e  or confl i c t i n g  l and use .  Fewer peop l e  wou l d  be  affected d i rect ly  at  
the  proposed and  Equa l i ty s i te s ,  a l though the  impact wou l d  be  severe because they wou l d  be  
requ i red to  re l oca te t he i r  res i dences . More peop l e woul d be  a ffected at  the  Raven swood si te 
through i nterference wi th the i r  recrea t i ona l  act i v i ti es ,  but th i s  i n terference wou l d  be l e s s  
s i gn i f i cant for each of these i nd i v i dua l s  than for those permanently d i s p l aced at the proposed 
and Equa l i ty s i te s .  

At a l l  three s i tes , project- i nduced growth and devel opment i n  the mu l t i -county i mpact regi on 
surround i ng the s i te wi l l  res u l t  i n  i ncreased use of l and for res i den t i a l  and comme rc i a l  
p urposes wh i c h  can confl i ct wi th exi s t i ng l and uses such  as  agri cu l ture . 

F l oodpl a i n/wet l ands 

Locat i on of the proposed SRC- I  project at  the proposed Newman , Kentucky ,  s i te or at  e i ther of 
the a l terna t i ve s i tes wou l d  encroach upon fl oodp l a i n/wet l and areas . The Newman s i te wou l d  
susta i n  the greatest fl oodpl a i n/wetl and d i s turbance from a 1 00 - t o  SOO-year fl ood event ; the 
l ea s t  d i s turbance wou l d  occur at the Ra venswood s i te .  At each o f  these s i tes , the r i s k  of 
damage and envi ronmental  i mpacts of a 1 00- or SOO-year frequency fl ood cou l d  be grea tly 
reduced wi th the esta bl i s hment of mi t i gati on meas ures and fl ood protecti on ( e . g . , fi l l ,  
d i k i n g ,  ri pra p ,  etc . ) .  

The Oh i o  R i ver ' s 1 00-yea r f l oodpl a i n  occup ies  l es s  than 25% of the l and area of the Ra venswood 
s i te .  There wou l d  be neg l i g i b l e  r i s k  of fl ood damage to an  SRC- I pl ant l oca ted on e l evati on 
of the s i te wh i c h  i s  above the f l oodp l a i n .  Howe ve r ,  barge l oa d i n g  fac i l i t ies , coa l con veyors , 
p i pe l i nes , and uti l i ty l i nes may be exposed to fl ood hazards i f  they are l ocated near the 
r i ver . Wetl ands hab i tat  at the s i te i nc l udes the r i pa r i a n  fl oodp l a i n  forest l y i n g  between the 
Ba l ti more and Oh i o  ra i l road tracks and t he Oh i o  Ri ver and a bac kwate r pond near the mouth of 
Spr ing  Cree k .  Some of the wetl and habi tat in these areas may be l ost duri ng p l ant construct i on , 
though i mpacts cou l d  be mi n i mi zed by proper pl ant l ayout . 

S i mi l ar l y ,  p l ant  l ayout wou l d  be an important con s i dera t i on i f  the Equa l i ty s i te were chosen 
for the SRC- I  p l a nt , s i nce about 50% of the si te i s  in the 1 00-year fl oodp l a i n  of  the Green 
R i ve r .  S i t i ng p l ant  faci l i ti e s  at t h i s  s i te wou l d  i ncrease the potent i a l  for fl ood dama ge 
over that pred i c ted for the Ravenswood s i te because l e ss nonfl oodp l a i n  area wou l d  be a va i l ab l e  
for p l ant  l ayout . Aga i n ,  fac i l i t ies  such as  barge un l oad i n g  area s ,  coa l conveyors , etc . , 
wou l d  proba b l y  be l ocated i n  the f l oodp l a i n  and wou l d  req u i re mi t i ga ti o n  tec hn i ques to mi n i m i ze 
f l ood damage . Some of the we t land  habi tat wi t h i n  the fl oodp l a i n  at the Equa l i ty s i te wou l d  be 
destroyed by p l ant construc t i on i f  the swamps and ma rshy forests are fi l l ed , and i f  uti l i ty 
l i nes and access roads are construc ted . 

The 1 00-year fl oodp l a i n  at the Newman , Kentucky ( proposed ) s i te occup ies  about two-th i rds  of 
the s i te .  Maj or fac i l i t i e s  wh i c h  wou l d  be constructed wi th i n  the 1 00-year  fl ood zone i nc l ude 
the barge faci l i ti es , raw water i n take , waste wa te r d i ffus i on system , s l a g/ f l y  dust pond , 
l i q u i d  and sol i d  product storage areas , and temporary construc t i on fac i l i t i e s . Fl ood-re l ated 
i mpacts can be mi n i mi zed , however , i f  a l l  fl ood- prone areas conta i n i n g sensi t i ve faci l i t ies  
a re fi l l ed and/or d i ked up  to  or above the  cr it ica l  1 00- and SOO-yea r fl ood e l eva ti on s .  
Several sma l l  farm ponds and sma l l  a reas o f  ri par ian  forest wh i ch serve a s  wetl and habi tat at 
the s i te cou l d  be des troyed duri ng p l ant  con struct i on .  S i nce it i s  i nd i cated that these a reas 
a re not u n i q ue ,  the i mpact  o f  the i r  l oss  wou l d  proba b l y  be mi n i ma l . 

I n  summary , f l oodpl a i n /wet l and i mpacts wou l d  occ ur  from construc t i on of an SRC- I p l ant at the 
proposed Newman s i te or at e i ther a l ternati ve s i te .  Impacts at  the a l ternat i ve s i tes wou l d  
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l i ke l y  be l e s s  than those at  the proposed Newman s i te ( i . e . , wi thout mi t i ga t i on ) s i nce l e s s  of 
these a reas l i es  w i th i n  the f l oodp l a i n .  Howeve r ,  w i th prope r p l ant  des i gn and l ayou t ,  such  as 
fi l l i ng and d i k i ng to l ocate fac i l i t i e s  above the fl oodzone , and the use of fl ood-proofi ng 
mea s ures for those fac i l i ti e s  wh i ch must  be l ocated in  the f l ood p l a i n  (e . g . , barge dock i ng ) , 
ons i te i mpacts can be mi n i mi ze d .  Adverse fl ood i ng i mpacts offs i te ( upstream or down stream ) 
d ue to cons truc t i on of the SRC- I p l a nt are expected to be negl i g i b l e  for a l l s i tes  con s i dered , 
based on f l ood profi l es determi ned by computer mode l i ng .  Cumu l a t i ve effects of any fl oodp l a i n  
encroachments i ncrease the r i s k  o f  fl ood i n g .  S i nce a key s i te sel ect i on cri teri on i s  the 
a b i l i ty of the s i te to accommodate a commerc i a l - sca l e  fac i l i ty ,  i t  i s  i mportant to exami ne 
f l oodpl a i n  effects from bu i l d i ng the expanded commerc i a l  fac i l i ty at Ravenswood and Equa l i ty .  
As F i g .  3 . 26 shows , most o f  the Ravenswood s i te i s  above the e l evati on o f  the 1 00 -yea r  fl ood , 
i mp l yi ng that much of an expanded commerc i a l  p l ant  cou l d  be s i tuated out  of the 1 00-year  
fl oodp l a i n .  At Equa l i ty ,  howeve r ,  F i g .  3 . 21 po i nts  out that  approx ima te l y  ha l f  of the  s i te i s  
be l ow the 1 00-year fl oodp l a i n .  I f  the commerc i a l  p l ant  req u i res  the same quanti ty o f  l and at 
Equa l i ty as i t  wou l d  at Newman ,  v i rtua l l y  al l of the Equa l i ty s i te wou l d  be uti l i zed , thus  
req u i r i ng nearly 500 acres of encroachment on the 1 00-yea r  fl oodp l a i n .  A d i fferent commerci a l  
p l ant  l ayout cou l d  perhaps reduce t h i s  i mpact ,  or offs i te s l ag/flydust d i sposa l cou l d  be 
con s i dered , but commerc i a l i zati on wou l d  i n  any case requ i re some construc t ion  i n  the fl ood
p l a i n  ( s ee Append i xes  D and E ) .  

Geo l ogy and soi l s  

Soi l s  i n  the area of the proposed s i te a re pr ima ri l y  a l l uv i a l  depos i ts assoc i ated wi th the 
Green Ri ver fl oodp l a i n .  At the s i te the a l l uv i a l  mate r i a l  i s  underl a i n  by unconsol i dated sand 
deposi ted by g l ac i a l  outwash . Because of the characteri s t i c s  of the s o i l s ,  several i mpacts  
wi l l  resu l t from s i t i ng the  SRC- I fac i l i ty at the  proposed s i te .  F i r s t ,  a l arge parcel  of 
s o i l s  [ 380 ha ( 938 acres ) ]  c l as s i f ied  a s  " p r i me "  for agri cu l tura l u se w i l l  be remo ved from 
p roducti ve use . Th i s  i s  d i scussed i n  the precedi ng Land Use secti o n .  Large areas of " p r ime"  
agr icu l tural  soi l s  wi l l  a l so be  taken out  of product i on at  t he  a l ternate s i tes . Second ,  
because the s i te i s  under l a i n  by unconso l i dated sands and i s  l oca ted on the border between 
sei smi c r i s k  zones I I  and I I I ,  so i l  l i q uefac t i on i s  a poss i b i l i ty ( see Sec t .  4 . 2 . 1 . 2 ) .  M i ti 
gati on measures , therefore , w i l l  have to be emp l oyed to ensure the i ntegri ty of fac i l i ty 
foundati ons and waste d i s posal  l i ners . S i te preparat ion requ i rements i n  process  areas are 
l i ke ly  to cause exten s i ve a l terati ons of s i te so i l s  that w i l l  reduce s o i l product i v i ty .  

Beca use o f  the re l at i ve l y  s teep terra i n  a t  the Equa l i ty s i te and the h i g h  se i sm ic  ri s k  a t  the 
proposed and Equa l i ty s i te s ,  these two s i tes are con s i dered l ess  favorab l e  geol o g i ca l l y  than 
the Ravenswood s i te .  

Al though eros i on m i t i gation  and control measures wou l d  b e  i ncorporated a t  a ny s i te ,  the re l a
t i ve l y  steep terra i n  of the Equal i ty s i te wou l d  requ i re more extens i ve control s than the pro
posed or Ravenswood s i te .  The i mpact o f  i ncreased sed i ment l oads wou l d  proba bly be more 
s i gn i f i cant i n  t he Green Ri ver , because of the a l ready e l evated suspended sol i d s  l eve l s .  
Because there a re these water qual i ty probl ems assoc iated wi th the Green Ri ver , the surface
water i mpact to the Oh i o  Ri ver at  the Ravenswood s i te ,  shou l d  i t  be chosen , wou l d  l i ke l y  be  
l ess  severe . 

Te rrestr i a l  eco l ogy 

Construct i on of the demon strat ion p l ant at the proposed s i te may affect the Ind i ana bat ,  wh i ch 
occu rs i n  an ons i te forest  that w i l l  not be cl eared for the project (Ap pendi x  K ) . I t  i s  
poss i b l e  that the Ind i ana bat a l so occurs  at the a l ternate s i tes . No other threatened or 
endangered spec i es is  expected to be present at  the proposed or  a l te rnate s i tes . Local l y  
i mportant  speci es habi tats , however , may b e  adverse ly  i mpacted as a d i rect or i nd i rect resu l t  
o f  the proposed acti on . Construct i on at the Ravenswood s i te m i ght des troy the un i que Spr i ng  
Creek forest area , and  the Raven swood s i te i s  cons i dered l east favorab l e from the standpo i nt  
of i mpacts on terres tri a l  ecol ogy . Depend i n g  on the p l ant  l ayout at the Equal i ty s i te ,  con
struction  act i v i ti e s  coul d des troy a mi xture of  up l and , fl oodpl a i n , and swamp hardwood forest , 
thus  reduc i ng potenti a l  ha b i ta t for seven a n i ma l  spec i es con s i dered rare i n  Kentucky .  Impacts 
to the terrestr i a l ecol ogy at the proposed s i te wou l d  be mi n i ma l , as over approx imate l y  90% of 
the s i te i s  c l e ared for agri cu l tural use . A sma l l area of r i par i an hardwood forest al ong 
Green R i ve r ,  however , wou l d be des troyed at the proposed s i te .  
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Groundwa ter 

Sho rt-term g roundwater impacts res u l t i ng from construct i on acti v i t i es at any of  the three 
s i tes a re expected to be mi n i ma l . The des i gn of the demons tra t i on pl ant wi l l  i nc l ude measures  
to mi n i mi ze the  contami nation  of groundwater resu l t i ng from process operati ons , coal  and 
product storage ,  wa stewater treatment and sol i d  wa ste d i sposa l , and acc i dental re l eases of 
product or  process materi a l s .  Al though these mea sures a re expected to be effecti ve ,  the 
possi bi l i ty of  l i ner  fa i l ure i n  coa l s torage or wa ste d i sposal  a reas or of a spi l l  outs i de of 
the dra i nage col l ect ion a rea cannot be tota l l y  e l i mi nate d .  The greater se i smi c r i s k  at the 
proposed and Equal i ty s i tes i ncreases the poss i b i l i ty of l i ner fa i l u re .  Shou l d  l i ner  fa i l u re 
or  a maj or sp i l l  outs i de the dra i nage col l ect ion sys tem occur ,  the seve r i ty of impacts wou l d  
depend o n  the character i st ics  o f  the s i te .  Al l th ree s i tes are underl a i n  by aqu i fers  wh i c h  
a re devel oped l oca l l y  f o r  domes t i c  water suppl i es .  Impacts d u e  t o  groundwater contami nat ion , 
shou l d  i t  occur . wou l d be s i mi l a r  at  each s i te con s i dered .  Groundwater impacts at  the proposed 
and a l ternati ve s i tes a re d i scussed i n  Sects . 4 . 2 . 2 . 2 . 4 . 3 . 2 . 2 ,  and 4 . 4 . 2 . 2 .  A g roundwater 
conti ngency p l a n  for the proposed s i te i n  the event of  l i ne r  fa i l ure i s  p resented in Append i x  
H H .  

S urface-water qua l i ty 

P r i mary s urface-water qua l i ty impacts to adj acent streams and r i vers i nvol ve i nc rea s i ng sed i 
ment l oads during  p l ant construct i on and pol l ut i n g  adjacent water bod ies  by occas i onal  treated 
wastewater d i scharge and acci denta l s p i l l s  duri ng  opera t i on . I ncrea s i ng sedi ment l oads and 
the concentration  of several chemi cal  pa rameters wou l d  aggra vate current water qua l i ty probl ems . 
At a l l s i tes , an i ncreased sedi ment l oad to the ri vers duri ng  the construction  phase wou l d  
l i ke l y  i ncrease turb i d i ty ,  wh i ch i s  currently caus i ng concern . These impacts are ant ic i pated 
to be temporary .  Low f l owwater ava i l abi l i ty at a l l th ree s i tes is con s i dered adequate for 
normal operat ion of the SRC- I fac i l i ty and wi l l  not c reate s i gn i fi cant prob l ems or  s hortages 
downstream of  the p l ant . Because of the steeper terra i n ,  i mpacts at the Equa l i ty s i te may be 
more severe . Because l ow stream f l ows at the Equa l i ty s i te are s l i ght ly  l ower than at the 
p roposed s i te ,  impacts of wastewater d i scharge wou l d be more severe . The Oh i o  Ri ve r has fa r 
greater d i l uti on capac i ty than the Green Ri ver and wou l d  be expected to experience l ess  impact 
from wastewater d i scha rge than any of  the other s i tes shou l d  the Ra venswood s i te be chose n .  

Aquat i c  ecol ogy 

No threatened or  endangered spec ies  habi tats wou l d  be encroached upon or affected by pl ant 
l ocation at any of  the s i tes . The aquat i c  ecol ogy o f  the sma l l streams at the Eq ua l i ty s i te 
may be adverse l y  affected by the SRC- I project construct i on . The spawn i ng habi tat , nursery ,  
or  refuge f o r  various  b i ota may b e  destroyed by habi tat degradation d u r i n g  construct ion . 
These habi tats are not cons i dered rare , or of uni que eco l og i ca l  importance . At the Ra venswood 
s i te the s l ough of Spr i ng  Cree k may serve as a s pawn i n g  hab i ta t ,  nursery ,  or refuge for Oh i o  
Ri ver b i ota . The c ree k and s l ough are a l so of  some importance from the standpo int  of  terres
tr ia l  ecol ogy. Construct i on act i v i t ies  at the Ravenswood s i te may potenti a l l y  d i s turb or 
destroy th i s  u n i q ue a rea . Because o f  the re l at i ve ly  l ow stream fl ows , i mpacts of  wastewater 
d i scharge wou l d  be most severe at  the Equa l i ty s i te and l east  severe at the Ravenswood s i te .  

A i r  qua l i ty 

Construct i on o f  the demonstra t i on p l ant  at any s i te w i l l  res ul t i n  i ncreased part i c u l ate 
emi ss i ons  ( fug i t i ve dust )  as a resu l t of  s i te c l eari n g ,  g rad i n g , excava t i on , and construct i on .  
Construct i on a t  the Equa l i ty s i te wou l d  req u i re exten s i ve earth movi n g ,  s i m i l a r  to that pro
posed for the Newman s i te ,  and fugi t i ve emi s s i ons wou l d  tend to exacerbate the part i c u l ate 
probl em measured i n  the a rea . Al though construc t ion at the Ra venswood s i te wou l d  a l so requ i re 
s i mi l a r  ea rth mov i ng acti v i t i e s .  the l ower w i nd speeds and greater  numbe r of days w i th ra i n  or 
snow cover wou l d  tend to ma ke the i mpacts of  fug i t i ve emi s s i ons somewhat l es s  s i gn i f i cant  at 
th i s  a l ternate s i te .  Fug i t i ve dust  from construct ion i s  cons i dered a tempora ry i mpac t .  

Approximate l y  the same short- term ma xi mum pol l utant concentra t i on i nc reases wou l d  resu l t from 
emi s s i ons dur i ng  operat ion  of pl ants constructed at e i ther the proposed or a l ternate s i tes . 
Impacts at the Equa l i ty and proposed s i tes  a re expected to be s i mi l ar ,  wh i l e  i mpacts at the 
Ravenswood s i te coul d be s l i ghtl y l ess . Impac ts of  re l eases dur ing  abnorma l cond i t i ons  cou l d  
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be more severe at the Ravenswood s i te ,  because of the l a rger popu l ati on of the nearby Ka i ser 
faci l i ty and the commun i ty of Ri p l ey ' s Land i n g .  Impacts o f  re l eases res u l t i n g  from a maj or 
acci dent wou l d  a l so be more s i gn i fi cant at Ravenswood . Impacts of emergency and acc i dental  
re l eases a re est imated to be s i mi l ar at the Newman and Equa l i ty s i tes . 

Soc i a l and economi c impacts 

Sect i ons  3 . 2 ,  3 . 3 , and 3 . 4  present base l i ne i nformation  for the proposed and a l ternat i ve s i te s  
wh i l e  Sects . 4 . 2 . 4 ,  4 . 3 . 4 , and 4 . 4 . 4  analyze the potent ia l  i mpacts associ ated wi th construc
t i on of the SRC- I  fac i l i ty on each  of those s i tes  and the i r  respecti ve i mpact areas . After 
careful  cons i deration  of th i s  data , it is conc l uded that the proposed s i te l ocated near Newman , 
Kentucky ,  i s  preferred over e i ther the Ravenswood ,  Wes t V i rgi n i a ,  or Equa l i ty ,  Kentucky ,  
a l ternat i ve s i tes  i n  respect to soci oeconomi c cons i derat i ons . The three s i tes  a re ranked i n  
t h e  order shown a bove , based o n  the n umber a n d  magni tude of  impacts i dent if ied  at each a n d  the 
l i ke l i hood of the i r  successful  m it i gation . Th i s  eva l uat i on i s  based pr imari ly  on an  analys i s  
o f  those impacts expected dur ing  the demonstrat i on and commerc i a l i zat ion  stages a s  a re su l t  of 
construct i on and operation  of the SRC- I faci l i ty i tse l f .  The constructi on of other l a rge
sca l e  energy projects that are current ly  p l anned or under way in the general v i c i n i ty of the 
p rospecti ve s i tes cou l d res u l t  i n  cumu l a t i ve effects that wou l d add s i gn i fi cantl y to those 
soci oeconom ic  impacts i nduced by the SRC- I project a l one . The magni tude of  these cumu l a t i ve 
i mpacts wi l l  not occur un i formly acros s a l l three s i te s ,  and the seve r i ty of these i mpacts , as 
we l l  as the degree to wh i c h  SRC- I  construct i on wi l l  contri bute to them , can vary cons i derab ly  
wi th mod i f i cati ons to  currently proposed construct i on schedu l e s . A more compl ete d i scuss i on 
of cumu l ati ve impacts wi l l  be found i n  Sect .  2 . 3 . 1 . 3  and i n  Sects . 4 . 2 . 5 ,  4 . 3 . 5 ,  and 4 . 4 . 5 .  

Duri ng the demonstrat i on s tage ,  i mpacts are expected to d i ffer among the three s i tes i n  several 
i mportant i ssue area s .  Because the s i ze o f  the urban areas s urroundi n g  the Newman s i te a re 
s ubstan t i a l l y  l a rger and have a s i gn i f icantly  better deve l oped publ i c  and pri vate i nfrastruc
ture than do those in the v i c i n i ty of  the al ternati ve s i tes , project-i nduced i n-migration can 
be better a bsorbed in the proposed i mpact area than i n  the a l ternati ves . Th i s  i s  i l l ustrated 
in the ana l ys i s  of hous i ng and publ i c  services  ( Sects . 4 . 2 . 4 . 1 ,  4 . 3 . 2 . 2 ,  4 . 3 . 2 . 3 ,  4 . 4 . 2 . 2 ,  and 
4 . 4 . 2 . 3 )  whi ch projects a greater degree of stress for commun i t ies  i n  the v i c i n i ty of the two 
a l ternati ve s i tes . 

The one i nstance i n  wh i c h  demons trat i on- period impacts at the proposed s i te are s i gn i f i cantly 
greater than those at  one of  the a l ternat i ves  ( Ravenswood ) is  in  the area of h i ghway traff i c .  
Wh i l e a severe i mpact i s  projected at the proposed s i te ,  th i s  can be l arge ly  a l l ev i ated through 
careful  impl ementati on of the m i t i gat i on measures presented in  Sect .  4 . 6 . 2 . 2 .  Wi thout effec
t i ve mi t i gat ion , project- i nduced traffi c wou l d  enta i l  an unacceptabl e soci a l  i mpact to the 
commun i t ies  i n  the v i c i n i ty of the proposed s i te .  

Probl ems often expe ri enced by i mpacted commun i t ies  re l ated t o  l ocal i nfl a t i on duri ng  l arge 
cons truct i on projects and economic  d i s l ocati on s  afte rward shou l d  be l east  e v i denced duri ng  the 
demonstrat i on stage at the Newman s i te because of the l a rge r and more d i vers i fied  economi c 
base i n  th i s  a rea ( Sects . 3 . 3 . 4 . 8 , 3 . 4 . 4 . 8 , 4 . 2 . 4 . 1 ,  4 . 3 . 4 . 5 ,  4 . 3 . 4 . 6 ,  and 4 . 4 . 4 . 6 ) . 

Fi nal l y ,  i n  terms of demonstrati on-pe r i od i mpacts on archaeo l o g i ca l  resources , the proposed 
s i te is supe r i or in re l at i on to the two al ternati ves , both of wh i ch are expected to have 
n umerous archaeol ogi ca l  s i te s  i n  the project area ( see Sects . 4 . 3 . 4 . 8  and 4 . 4 . 4 . 8 ) . 

During  the commerci a l i za t i on stage , the i mpacts expected to occur i n  the i mpact areas surround
i ng a l l th ree s i tes  wi l l  be s i mi l a r  to those demonstrati on-pe r i od i mpacts d i scussed in Sect .  
4 . 2 ,  4 . 3 ,  and 4 . 4 but a t  a l arger sca l e  due t o  the s i gn i ficant l y  l arger work force requi red 
for commerc i a l  p l ant construct i o n .  Nei ther a l ternati ve s i te i s  expected t o  change i ts stand i ng 
i n  re l a ti on to the proposed s i te dur i ng the commerc i a l i zat ion  stage . 

As the a bove d i scuss i on s hows , the Newma n ,  Kentucky s i te i s  prefe rred over both a l ternati ves 
based on proj ected i mpacts of the SRC- I  fac i l i ty by i tse l f .  When the cumu l at i ve i mpacts 
ari s i ng from a l l the maj or construct i on projects p l anned for the genera l v i c i n i ty of the 
SRC- I s i te a re taken i nto cons i derati on , the Newman s i te i s  sti l l  supe r i or provided the 
currently proposed schedu les for SRC-I and the two neares t synthetic fuels facilit ies (W. R. 
Grace and Tri-State) are fo llowed or corresponding delays are experienced by all three 
faci lities. Under the proposed sched u l e s  for these fac i l i t i es ,  the cumu l a t i ve i mpacts ar i s i ng 
at  the Newman s i te duri n g  the peak of SRC - I  construc t i on ( 1 983 ) wi l l  be on ly  s l i ghtly  more 
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adverse than those that  wou l d  be engendered by SRC - I  a l one and are l ess severe than the 
projected impacts at e i ther a l ternate s i te .  Wh i l e  the i mpacts proj ected to occur in  the 
v i c i n i ty of the Newman s i te during the peak of c umu l at i ve cons truct i on ( 1 986 ) wi l l  be more 
severe than those anti c i pated at e i ther al ternati ve s i te duri n g  the same pe r i od ,  they wi l l  be 
generated afte� the comp l et i on of SRC- I as a res u l t  of othe r area cons truct ion  proj ects . 
Accordi n g l y ,  the l e vel of pea k cumu l a t i ve i mpacts descri bed i n  Sect .  4 . 2 . 5  can be e x pected to 
occ ur whether or not SRC - I  i s  ever bu i l t .  

I f  the SRC- I demonstra t i on-phase construct i on schedu l e  i n  th i s  document i s  del ayed by as 
l i ttl e as one or two yea rs and the schedu l es of the other fac i l i t i es i n  the reg i on are not 
del aye d ,  the cumu l at i ve i mpacts occ u rri ng i n  the reg i on w i l l  i n c rease in  se ve� i ty .  Traff i c  
probl ems i n  part i c u l a r  w i l l  bec ome much more ac ute a s  workers at the SRC- I ,  Tri -State , and 
W .  R .  Grace fac i l i t i e s  a l l attempt to use the same area road s .  I f ,  a l terna t i ve l y ,  the con
s truct i on sched u l e s  of these other two synthet ic  fue l s  projects were to s l i p  wh i l e  SRC-I  
rema i ns on schedul e ,  i mpac ts are then l i ke l y  to  be exacerbated dur ing  the  commerc i a l - phase 
construct ion  of SRC - I  as , aga i n ,  a l l  three projects over l a p .  W i th e i ther of the schedu l i ng 
del ays descr i bed above , SRC- I constructi on act i v i ti e s  at the Newman s i te w i l l  contri bute to a 
set of cumu l a t i ve i mpacts s i gn i f i cant ly  more severe than those at the a l te rnate s i tes . Under 
these cond i ti ons , an  eva l ua t i on made based on the to tal soc i oeconomi c i mpacts at each s i te 
( and  not j ust  that port i on caused by the SRC- I  projec t )  wou l d  fi nd Raven swood , W .  Va . ,  to be 
s upe r i o r  from a soc i oeconomic  standpo i n t .  

The above d i scuss i on poi nts o u t  some o f  the d i ff i c u l t i es o f  ma k i ng a dec i s i on  on the mer i ts of 
the a l ternati ve s i tes  based on a cons i de ra t i on of cumu l at i ve i mpacts . The uncerta i nt i es that 
st i l l  e x i st in project schedu l i ng ,  a nd even on whether or  not a part i c u l a r  pl ant wi l l  be bu i l t  
a t  a l l ,  ma ke defi n i ti ve dec i s i ons d i ff ic u l t .  

I f  cu rrent construct i on schedul es are adhered to , the Newman s i te emerge s a s  the preferred 
a l te rnati ve . To prevent any add i t i onal  impacts tha t cou l d  a ri se from construct i on de l ays , the 
SRC- I  construc t i on schedu l e  s hou l d  be coordi nated wi th the W .  R. Grace and Tri -State fac i l i ti e s  
t o  avoi d ,  a s  much as poss i b l e ,  an  over l a p p i ng o f  the i r peak  or  near-peak l a bor forces . I n  
add i t i on , m i t i gati on mea sures  shou l d  b e  deve l oped and coord i nated for a l l these syn thet ic  
fue l s fac i l i t i e s  so tha t ,  between a l l the respon s i b l e  parti es , a l l major  p l ant- i nduced impac ts 
a re adequate l y  addres sed . These mi t i ga t i on mea s ures s ho u l d  i nc l ude con t i n gency p l ans to 
account for the poss i b i l i ty of s l i pped schedu l es and the res u l t i ng worsen i ng of i mpacts . I n  
t he  event of  construct ion  de l ays , t he  potent ia l  for SRC - I  contr i buti ng  s i gn i f icant ly  to  severe 
cumu l a t i ve soci oeconomic  impacts wou l d  e x i s t  wi thout the coordi nated schedu l i ng and cooperati ve 
mi t i ga t i on p l an n i n g  descri bed above. 

2 . 3 . 2 . 2  Al te rnati ve p lant  des igns 

Ana l ys i s  of  a l ternati ve p l ant  deS i gns  began wi th scree n i n g  of the maj or process areas  to 
i denti fy e ffl uents and emi s s i ons under norma l and upset cond i t i on s ,  potenti a l  for adverse 
env i ronmenta l i mpacts , and control req u i rements . W i th i n  the l i m i ts of  the ex i st i ng conceptua l 
p l ant  des i g n ,  twe l ve major  process  a reas and control opti ons , i denti fied  as h av i ng  potent i a l  
for caus i ng s i g n i f icant adverse i mpacts , were eval uated t o  i dent i fy the env i ronmenta l l y  prefer
a b l e  a l te rna t i ves and , where poss i b l e , to determ i ne the potenti a l  for red uc i ng i mpacts through 
se l ec t i on of  th i s  a l ternat i ve .  The fo l l owing  a reas and opti ons were eva l uated and a re d i s 
cussed be l ow and i n  Append i x  C :  

• separa t i on of m i ne ra l  res idue 
• d i spos i t i on of m i ne ra l  res i due 
• hydrogen production  
• ga S i f i ca t i on processes 
• s u l fur  recovery and emi s s i on contro l 
• process hydroca rbon emi s s i on contro l 
• waste hea t reject i on 
• wa stewater treatment  
• p l ant fue l s  
• part i c u l ate emi s s i on contro l 
• product so l i d i f icat i on 
• s l ag/f lydust d i sposal  



2-44 

Summa ry of envi ronmental ly preferabl e a l ternati ves . The resu l ts of th i s  eva l uat i on of 
a l ternati ves a re presented be l ow .  Th i s  eva l uati on i nd i cates that the proposed des i gn i nc l udes 
the envi ronmenta l l y  preferabl e a l ternati ve for ( 1 ) separati on and d i spos i t i on of the m ineral  
res i due ; ( 2 )  hydrogen producti on ;  ( 3 )  s u l fu r  recovery ;  ( 4 )  part i c u l a te emi s s i on control  for 
process emi s s i ons and the storage of coa l , SRC sol i d  product , coke , and s u l fur ;  ( 5 )  p l ant 
fuel ; and ( 6 )  wastewa ter trea tment .  The eva l uati on of a l ternati ves  for gas i f i cati on processes 
did not i dent i fy s i gn i fi cant d i fferences in the potent i a l  envi ronmental  impacts of the tec h 
no l og i ca l l y v i abl e a l te rna t i ves . 

E va l ua t i on of a l ternati ves  for heat rejecti on ,  p rocess hydroca rbon emi s s i on control , s l ag/ 
flydust d i s posa l , product sol i d i f i cati on ,  and su l fur emi s s i on control for the coker/ca l c iner  
i nd i cates  that  fu rthe r study mi ght reveal an al te rnati ve w ith  l ess envi ronmenta l i mpact than 
the proposed des i gn .  I t  shou l d be noted that th i s  eva l ua t i on i s  l i mi ted by the conceptua l 
nature of the current p l ant des i g n .  These a l ternati ves  a re be i ng further e va l uated by both 
DOE and the i ndustri a l  pa rt i c i pant to determ ine the i r  techn i ca l  and economi c feas i b i l i ty and 
to obta i n  a more quanti tati ve eval uati on of the i r  potent ia l  for reduc i n g  adverse envi ronmental  
i mpacts . The work p l an between DOE ,  EPA, and  the  Kentucky Department of Natural Resources and 
Env i ronmenta l Protect i on (Append i x  EE ) d i scusses  the rev i ew rol e of these agenc ies  in some of 
the pol l uti on control des i gn dec i s i ons . P rocess and control a l te rnati ves currently under 
study a re d i scussed bel ow . 

Al ternati ve desi gns currently under eval uati on 

The des i gns of severa l p l ant features of env i ronmenta l s i gn i fi cance are i ncompl ete and wi l l  be 
h i gh l i ghted for envi ronmental rev i ew during  deta i l  des i gn .  

• Al though the ma in  process i ng u n i ts wi l l  normal l y  not emi t  hydroca rbons , other than fug i 
t i ve re l eases , p rocess  upsets and emergenc ies  may occur that req u i re immedi ate d i sposal  
of combusti bl e vapors and gases to re l i e ve i nternal pressures . Some of these combusti b l e  
materi a l s  may contai n comp l ex organ ic  compounds i nc l udi ng carc i nogen i c  su bstances , and 
f l ari ng from an e l evated fl arestack (a conventi onal  refi ne ry and petrochemi cal  i ndustry 
p racti ce ) may not adequate l y  destroy these compounds . Separati on of l i ght  from heavy 
mate ri a l s  by cool i n g  and conden s i ng ,  then fl a ri n g  the eas i l y  combust i bl e l i ght  vapors 
whi l e  i nc i nerati ng the heavy l i qu i ds may prov i de comp l ete combusti on of a l l hydrocarbons .  
A control l ed combustor system cou l d  be used to i nc i nerate the heavy hydrocarbons .  The 
des i g n  of  th i s  system is under eva l uati on by DOE and the i ndustr i a l  part i c i pant and 
rep resents one of  the major  env i ronmental control dec i s i ons to be made dur ing  the 
deta i l ed des i gn phase .  

• The proposed des i gn cal l s  for predomi nantly wet evaporati ve cool i n g  for heat rejecti on 
and the use  of dry aer i a l  cool i n g  and i nd i rect cool i n g  for process  un i ts conta i n i ng heavy 
hydrocarbon compounds ( the compounds of pr inc i pal  concern from a hea l th  s tandpo i nt ) . 
Such  systems wou l d v i rtual l y  e l imi nate potenti a l  cool i n g  system emi s s i ons of such hydro
ca rbons to the atmosphere . However ,  severa l  al ternat i ve cool ing  conf i gurati ons ex i st for 
accompl i sh i n g  th i s  objecti ve  wi th vary i ng amounts of  water cons umpti on and vary ing  atmo
spher ic  e ffects . Furthermore , the cho ice  of cool i n g  sys tem i s  l i n ked to the use  of a 
z e ro was tewater d i scharge treatment sys tem that wou l d  requ i re some wet evapora t i ve coo l i ng 
as a means of water cons umpti on .  Consequentl y ,  al ternati ves for both the cool i n g  and 
wa stewater recycl e  systems a re be i ng eva l uated concu rrentl y because  mos t of the treated 
effl uent w i l l  be used as makeup water for evaporati ve cool i n g .  

• T h e  proposed SRC product sol i d i f i cati on system uS i ng i nd i rect cool i n g  i s  t h e  env i ronment
a l ly preferab l e a l ternati ve of  the techn i ca l l y  proven processes . A d i rect contact cool i n g  
a l ternati ve i s  presently be i ng i n vesti gated to dete rmi ne techn i ca l  feas i b i l i ty .  Shou l d  
th i s  a l ternat i ve prove t o  be techn i ca l l y  v i abl e ,  i t  wi l l  probab ly  be the envi ronmenta l l y  
p referab l e a l ternati ve . 

• The proposed des i gn for S02  contro l from the coker-ca l c i ner  i s  a wet soda ash  scrubber 
that appears to be the preferred a l ternati ve  among the wet-scrubb i n g  systems . Dry 
scrubbi ng wi th soda ash  and c l oth f i l ters i s  a l so be i ng consi dered . Dry scrubbi ng cou l d  
provi de a h i ghe r part i c u l a te - removal effi c i ency than wet scrubb i n g ,  a t  the potent ia l  
expense of  l es s  certai nty i n  the  l evel  of S02 control ach ieved s i nce dry scru bbi ng i s  
not  cons i dered commerc i a l l y  proven technol ogy for  the l ow feed concentration found i n  
th i s  appl i cati on . Sendi ng the f l ue gas  to  the gas  treatment sys tem ( su l fur-recovery 
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systemY wou l d  not be a fea s i b l e a l ternat i ve because the gas wou l d  be too vo l um i n o u s  dnd  
the concentra t i on of 502 wou l d  be too d i l ute for effect i ve remova l .  

• Laboratory tests on gas i fi e r  s l a g and f lydust  (Append i x  P )  i nd i cate that these ma te r i a l s  
a re nonhazardous under RCRA cri ter i a .  Th i s  wou l d  suggest  that these so l i ds cou l d  be 
accepta b l y  stored i n  a nonhazardous l andfi l l .  The Phase Zero conceptua l  des i gn proposed 
stori ng the was tes in a nonhaza rdous l andfi l l  hav i ng  a 6- i n . -th i c k  c l ay l i n e r .  D ur i ng  
prepara t i on of  the  DE J S ,  DOE / J CRC eval uated a l ternat i ves to  th i s  l andfi l l  des i gn and 
proposed construct i n g  the fi rst s l ag l andfi l l  as  a ha zardous wa ste d i s posal  fac i l i ty 
h a v i n g  a 3-ft- t h i c k  c l ay l i ner above a syn theti c l i ne r .  At th i s t i me several a l ternat i ves 
are under cons i dera t i on and E PA and KDNREP are prov i d i ng g u i dance to DOE/ J CRC . J n  any 
cas e ,  the  des i gn w i l l  i ncorporate compacted c l ay and synthe t i c  l i ners , l eachate detec t i on 
and remova l  systems , and d i kes  to pre vent  i n undat ion  i n  the event of a 500-yea r fl ood . 
The des i gn a l ternat i ves  be i ng eva l uated rel a te to l i ner th i c kness , l i ner permea bi l i ty ,  
and the e l eva t i o n  of the l andfi l l  base re l at i ve t o  the groundwater  tabl e .  

Separati on of m i nera l  res i due 

Remova l of the mi nera l res i due ( as h )  from the product ma ter i a l s is a maj or obj ect i ve of the 
process . Based on p i l ot-p l ant exper ience ,  two separa t i on methods were cons i dered : F i l tra t i on 
and Kerr-McGee Cr i t i c a l  Sol vent Dea s h i n g  (CSD ) .  F i l tra t i on i s  a cyc l i ca l  batch operat i on that 
has  poten t i a l  for mec han i ca l  d i ff i cu l t i es resu l t i ng in upsets and p l ant s hutdown for ma i n tenance . 
These ma i n tenance requ i rements of f i l tra t i on equ i pment i n vol ve the poten t i a l  expos ure of  
workers to the heavy hydrocarbon ma ter i a l s ,  some of wh i c h  may be  tox i c  a nd/or carc i nogen i c  
( Sect .  4 . l ) .  Ke rr-McGee CSD w i th a conti nuous so l vent extract ion process  i s  mecha n i ca l l y  
s i mpl er than f i l tra t i on and does not resu l t i n  emi s s i ons to the envi ronment o r  i n  worker 
exposure . The refore , Ke rr-McGee CSD was se l ected as the preferred a l ternat i ve from both a 
process and env i ronmental  standpo i n t .  

D i spos i t i on of m i neral  re s i due 

Four a l terna ti ves were consi dered for d i spos i t i on of the ash  concentrate from the Ke rr-McGee 
CSD :  d i rect d i sposa l , u t i l i zat i on as  a bo i l er fuel , gas i f i ca t i on , and i nc i nerati on .  D i rect 
d i sposal  was rej ected i n  v i ew of the h i gh concentra t i on of comp l ex organ i c  mate r i a l s ( s uch  as 
po lynuc lear  aroma t i c  compounds exh i b i t i ng ca rc i nogen i c  properti e s )  in the ash  concen trate and 
the potent i a l  va l ue of the carbon content .  Uti l i za t i on as  a bo i l er fue l was not  con s i dered 
fea s i b l e  u s i ng conventi onal  bo i l er types because of the l ow ca rbon content rel a t i ve to the h i gh 
a s h  content ,  the d i ff i c u l ty i n  control l i ng combu s t i on , and the need for addi ti onal  equ i pment  
for  control of pa rti c u l a tes  and  s u l fur d i ox i de .  I nc i nerat i on wou l d  prov i de a h i gh degree of 
a s s u rance of destructi on of  comp l ex organi c ma ter i a l s  but wou l d requ i re supp l ementa l  fuel p l us 
equ i pment for control of part i cu l ates  and s u l fur d i ox i de .  The gas i f i ca t i on method chosen 
r�covers the ca rbon content  of the ash concentra te , provi des a h i gh degree of destruct i on of 
the organ i c  mater i a l s ,  p roduces a re l at i ve l y  i nert s l ag as  the sol i d  wa ste produc t ,  a l l ows 
recovery of s u l fur from the off- gas ,  and req u i res no add i t i ona l  emi s s i on control equ i pment  
beyond that  req u i red for  gas i f i er  operat ion . Gas i f i cat i on of the mi nera l  res i due was sel ected 
as  the preferred a l ternat i ve from both a process and env i ronmental  standpo i n t .  

Hydrogen producti on 

Four a l ternat i ves were cons i dered for produc t i on of the hydrogen req u i red by the process : 
e l ectro lyt i c  product i on from water ,  methane reformi n g ,  gas i f icat i on of coa l or o i l ,  and gas i 
f i cat ion of the ash  concentrate from the Kerr-McGee CSD . E l ectrol yti c product i on of hyd rogen 
wou l d  consume l arge q ua n t i t i e s  of e l ectr i c i ty wi th a ssoc i ated i mpacts of genera t i on ( S Ox , NOx , 
and  part i c u l ates )  and wou l d  reduce the p l ant ' s  overa l l therma l effi c i ency . E l ectro l y t i c  pro
ducti on was rej ected based on economi c s .  Methane reform i ng  i s  fea s i b l e  b u t  wou l d  cons ume a 
resource a l ready i n  short supp l y  and was rej ected on th i s  ba s i s .  Ga s i f i ca t i on of coa l  or o i l  
i s  a l so feas i b l e ;  howeve r ,  i t  wou l d  consume add i t i ona l  coal  o r  more va l uab l e oi l products and 
wou l d  requ i re a l ternate d i spos i t i on of the Kerr-McGee ash concentrate . The refore , the choi ce' 
i s  gas i f i ca t i on of the a s h  concentrate as  the preferred a l ternat i ve for supp l yi ng  the needed 
hydrogen from both a process and env i ronmenta l s tandpo i n t .  
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On l y  three ava i l abl e gas i f i cati on systems are consi dered s u i tab l e for ga s i f i cation  wi th h i gh 
convers i on of the ash  concentrate : the Texaco and She l l - Koppers processes wh i ch operate at 
h i gh p ressure , and the commerc i a l  GKT process  wh i c h  operates at atmosphe r i c  press ure . Com
pari son of potent i a l  env i ronmenta l i mpacts* i n d i cates no s i gn i f i cant d i fferences among the 
three processe s .  The GKT process i s  v i ewed as the pre ferred a l ternati ve on the bas i s of  
commerci a l  status and process con s i derat i ons and was  sel ected a s  the  proposed al ternat i ve .  

Su l fur recovery and emi s s i on control 

S u l fur recovery .  Su l fur enters the p l ant  a s  a component i n  the coa l . Approxi mate l y  93 . 6% o f  
t h e  tota l su l fur  ente r i ng i n  the coal feed wi l l  b e  recovered as e l ementa l su l fur i n  the su l fur  
recovery area . Near ly  a l l  of the  rema i n i ng s u l fur i n  the  coa l rema i ns as res i dual  s u l fur i n  
the p l ant  products . The tota l s u l fur  emi tted to the atmos phere i s  est imated t o  be 1 209 l b/d , 
or 0 . 3% of the total s u l fur ente r i n g  the p l ant .  Th i s  pe rcentage i n c l udes s u l fur i n  the fuel  
gas  to be used i n-p l ant (8 l b/day ) , in the eff l uent from the fl are and contro l l ed combustors 
( 48 l b/d ) ,  s u l fur recovery a rea ( 46 l b/d of most ly  reduced-su l fur compounds ) ,  the scru bbed 
f l ue gas from the ca l c i ner  ( 2 1 7 l b/d ) ,  a nd the vent from the gas treatment system (890 l b/d ) . 
Emi s s i ons from the ca l c i ner  scrubber account for 1 4% of the total atmosphe r i c  su l fur  emi s s i ons 
but approxi mate l y  74% of the su l fur  d i o x i de emi s s i ons . ( See Append i x  C for the pl ant-wi de 
s u l fur ba l ance . ) 

Th rough a se r ies  of process i ng steps i n  the SRC , gas i f icati on , coki ng , and expanded-bed hydro
crac k i ng areas i n  the p l a n t ,  su l fur  conta i ned i n  the coa l i s  hydrogenated to H2S .  The H2S i s  
conta i ned i n  those various  process streams i n  sma l l quant i t i es .  These process streams are sent 
to the gas trea tment a rea for ac i d-gas removal . Two para l l e l  a c i d-gas removal  processes are 
p l anned to remove H2S , COS , and CO2 from the process streams : ( 1 ) the process wh i ch uses a 
proprietary phys i cal  sel ect i ve sol vent , Sel exo l , and ( 2 )  a d i ethano l am ine  ( DEA)  so l vent process . 
Both these processes produce a concentrated H 2S  stream , wh i c h  i s  sent to the su l fur-recovery 
a rea . No a tmospher ic  emi s s i on i s  evo l ved from the DEA un i t ;  howeve r ,  some carbonyl s u l f ide  and 
H2S i s  emi tted to the atmosphere from the Sel exol  u n i t  i n  a CO2 a nd N2 waste stream (890 l b/d 
s u l fur ) . 

The  se l ection  of ac i d  gas  treati ng process depends upon the ac i d  gas part i a l  pressure , the 
rat i o  of CO2 to s u l fur compounds ,  feed s tream i mpuri t i e s , hydrocarbon content , and the treated 
s tream puri ty requ i rement .  The s h i fted syngas from the s h i ft un i t  has  about 360 psi gas 
parti a l  pres sure and conta i n s  no heavy hydrocarbons . Phys i ca l  so l vent processes , Sel exol 
and Recti sol , are j udged to be more favorabl e for treat i ng  th i s  type of gas s tream than are 
chemi cal  absorption processes . Howeve r ,  of the chem ica l  absorp t i on processes , the hot car
bonate process is cons i dered the most l i ke l y  to be competi t i ve .  A screen i ng type study was 
conducted conc l ud i n g  that Se 1 exo 1 i s  more economica l  than Rect i so 1  on a nonse l ecti ve ac i d  gas 
removal  basi s .  Accord i ng to the screeni ng se l ecti on , Se 1 exo1 or Benfi e l d ' s  H i -Pure process 
were the recommended techno l og i e s  for t h i s  se rvice . Recti so 1  was e l imi nated based on these 
recommendati ons . Se 1 exo1 and H i -Pure processes were con s i dered in the trade-off study for gas 
treating  i n  the ma keup hyd rogen produc i n g  fac i l i ty for the SRC - J  projec t .  The project costs , 
annual  u t i l i ty costs , and annual  operat i ng costs for these two processes were con s i dered . 

The res u l ts of the cost e st imates show that Se 1 exo 1 process  i s  economi ca l l y  more feas i b l e  than 
Ben f i e l d ' s  H i -Pure process . Therefore , Se 1 exo1 was sel ected for gas treat ing  of the ma keup 
hydrogen stream .  

T h e  su l fur recovery p l ant  cons i sts of two three- s tage stra i g ht-through Cl aus u n i ts ( o n e  be i n g  
a 1 00% spare ) and a Beavon S u l fur Removal  Un i t  ( BSRU ) .  T h e  concentrated H2S stream from 
Se1 exo1 and DEA u n i ts i s  converted to e l emental s u l fur i n  one of the C l aus un i t s ;  the ta i l -gas 
from the Cl aus u n i t  is further treated in BSRU . Provi s i ons  wi l l  be made to i n c i ne rate the 
C l aus ta i l  gas i n  the therma l ox i d i zer  of the fl are system when the BSRU i s  not operat i n g . 
Based on data from several operati ng p l ants , typ i ca l  concentrati ons of tota l s u l fur compounds 
i n  the BSRU effl uent a re in the 50 to 1 00 ppmv range , norma l l y  a t  the l ow end of th i s  range . 
The concentrat i on of H 2 S spec i fi ca l l y  i s  expected to be l es s  than 5 ppmv .  

* 
See , for exampl e ,  " En v i ronmental  Performance of Coa l Gas i f ie r , "  TRW Report 2623- 1 0 ,  

Se pt .  1 5 ,  1 980 , s ubmi tted to DOE .  
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Wh i l e  many a l ternati ve processes for s u l fur removal  are ava i l a b l e ,  the combi nation  o f  C l a u >  
a n d  Beavon Su l fur  Remova l was chosen as  the preferred a l terna t i ve because i t  has been we l l  
demons tra ted i n  ful l - sca l e  opera t i on i n  s i mi l a r serv i ces wi th a h i gh  degree of rel i a b i l i ty dnu  
beca use it  prov ides  h i gh removal  eff i c i ency .  

Bea von S u l fur Removal  un i ts have been suff i c i ent ly  demonstrated ; 3 5  u n i ts are i n  operat i o n , 
serv i ng a pproxi mate l y  7 000 l ong tons per day of C l aus capa c i ty .  Th i s  i s  approxi mate l y  one-ha l f  
the 1 980 s u l fur recovery i n  the Un i ted State s .  No ope rati ng probl ems are expected , and grea ter 
than gg% opera t i n g  rel i a b i l i ty is expected . Stretford absorber p l ugg i n g was an ear ly  prob l em,  
wh i ch occurred when packed tower a bsorbe rs were used , but it  has s i nce been  sol ved by de s i gn 
c hanges that i nc l ude a prea bsorber ventur i . Trace spec i es of meta l s wh i c h  may enter the un i t  
are not expected to cause ope ra t i n g  probl ems . Ammo n i a  has not posed a prob l em to Beavon Stret
ford u n i ts ,  and any HCN pa s s i ng the Cl aus  p l a n t  wou l d be converted to NH 3 and CO by the Beavon 
Stretford system . 

One of the a l te rnati ves cons idered , a comb i na t i on of Cl aus  and She l l SUP ERSCOT , was not sel ected 
because i t  has a l ower eff i c i ency ( the effl uent concentra t i on is typ i ca l l y  about 250 ppmv ) and 
because of i ts h i gh energy consumpt i on .  Another a l terna t i ve ,  Gi amma rco-Vetrocoke , cou l d rep l ace 
the Stretford u n i t  in the Beavon- Stretford sys tem , pos s i b ly  reduc ing  the S02 concentra t i on 
further .  A major  drawbac k i s  the use of arse n i c  compounds that wou l d  appear i n  trace quanti t i es 
i n  a l l  effl uents , i nc l u d i ng the s u l fur  product . 

Two commerc i a l ly  ava i l a b l e  a l ternati ve techn o l og i es exi s t  that cou l d  potent i a l l y  rep l ace the 
C l aus s u l fur recovery sys tem : Stretford and Gi amma rco-Vetrocoke . Both of these sys tems have 
demons trated l ower s u l fur emi ss i ons than Cl aus  sys tems in some app l i cat i ons , a l though they wou l d  
b e  cons i dera b l y  more cos t ly  for the s u l fur  throughput o f  th i s  p l ant .  The performance o f  these 
sys tems is sen s i t i ve to feed-stream compos i t i on ,  and the feed stream i n  the proposed p l ant may 
conta i n  process contam inants that wou l d  prec l ude t he effecti ve use of these a l te rnati ve systems . 
They a re best s u i ted to d i l ute i n l et H 2 S  l eve l s ,  such  as the ta i l -gas-c l ea n i n g  app l i cat i ons . 

The Ch iyoda Thoroughbred 1 0 1 process i s  a pote n t i a l  a l ternati ve wh i ch ( a fter i n c i nerati on ) 
wou l d  pro v i de a gypsum produc t from the rema i n i ng s u l fur i n  the ta i l -gas i n stead of e l emental  
s u l fur .  S u l fur  d i o x i de in  the off- gas wou l d  be  h i g her  than wi th the proposed sys tem . Other 
potenti a l  a l te rnati ves i nc l ude the Dua l Al ka l i process , the C l eana i r  process , the We l l man-Lord 
system , the I FP-2 sys tem , and a l i me- l i mes tone s l u rry sys tem. They have been rejected because 
they are e i ther l ess  effi c i ent or more d i ff i c u l t to operate , and in some cases sol i d  was te i s  
generate d .  

Fuel - b u rn i ng .  Opera t i on o f  the SRC - I  process and s upport ing  processes req u i res s i gn i fi cant 
quant i t i es of  hea t ,  wh i c h  must be s upp l i ed by combust ion of fue l in i nd i rect heat exchangers 
( f i red heaters ) .  Four a l ternat i ve fuel  sources were cons i dered : purchased gaseous fue l s  
[ natura l  gas o r  l i q u i fi ed propane gas ( L PG ) ] ,  p urcha sed petro l eum di st i l l ate fue l s ,  coal , and 
process-genera ted fue l s .  Because purchased gaseous and d i st i l l a te fue l s wou l d  cons ume res ources 
w h i c h  a re a l ready in s hort s up p l y ,  these fuel s were rejected . Use of process-generated heavy 
d i st i l l ate fue l s or coal  wou l d  requ i re extens i ve fac i l i ti e s  for control of s u l fur d i ox i de and 
parti cu l ate em i s s i ons and l e ss effi c ient  combust i on to control NOx forma t i on . Uti l i zat i on of 
process-generated gaseous and l i ght d i s t i l l a te fue l s  is envi ronmenta l l y  c l eaner than combust i on 
of  heavy fue l s and a l l ows comp l i a nce w i th app l i cab l e env i ronmental  s tanda rds wi thout requ i ri ng  
a great dea l of  add i t i ona l control eq u i pment .  For  both  env i ronmenta l  and  process cons i dera
t i ons , gaseous fuel was se l ected as the preferred a l ternati ve for norma l cont i n uous opera t i on . 
Sta rtup of heaters norma l l y  u s i ng gaseous fue l s wi l l  uti l i ze process - generated l i qu i d  fue l s .  

Further reducti ons i n  s u l fur  ox ide emi s s i ons cou l d  be ach i eved through further reducti ons  i n  
fue l - gas hydrogen s u l f i de content , b u t  on ly  at the expense of i nc rea sed cap i ta l  i nvestment , 
opera t i n g  costs , and energy cons umpti o n .  The economic  and ene rgy pena l t i es may not be j u st i 
f i ed i n  v i ew o f  the fact that fue l - gas hydrogen s u l f i de contri butes l e ss than 3 %  o f  the p l ant ' s  
tota l s u l fur  emi s s i o n  ra te . 

I n  conj uncti on wi th the use of the c l ean  fue l s ,  ml n l ml z l ng ene rgy con s umpti on wi l l  i nd i rectl y 
reduce S02 emi s s i on .  Energy conservati on prac t i ces , such  a s  use o f  power recovery turb i nes , 
opti mum use  of h i gh- pres sure steam ,  and a i r  prehea t to l arge heaters , wi l l  be i ncorporated i n  
the des i gn o f  the faci l i t i e s .  

Coker-ca l c i ner .  The  f l ue gas from the  ca l c i ner  i s  i nc i nerated to des troy v i rtua l l y  a l l of  the 
hydroca rbons and reduced su l fur compounds . The S02 in the i nc i nerator effl uent wi l l  be reduced 
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by a scru bbe r before d i s c harge to the atmosphere . Send i ng the fl ue gas to the gas treatment  
system is  not a fea s i b l e  a l ternat i ve because the  gas  fl ow rate is  too l arge and  because the 
concentrati on of  S02 i s  too d i l ute for effec t i ve remova l . 

Several  wet scrubber a l ternat i ves were con s i dered : We l l man-Lord , l i me/ l imestone , and soda 
a s h .  We l l man-Lord i s  techn i ca l l y fea s i b l e but i s  more expen s i ve than the soda ash . L i me/ 
l i mestone is  not tec hn i ca l l y feas i bl e at  the l ow SD2 concentrati ons encountered in  th i s a pp l i 
c a t i on . The soda ash  i s  the preferred a l ternat i ve among the wet scrubbi ng systems . 

I n  add i t i on to wet scrubb i n g ,  dry scrubbi ng  wi th soda ash  or l i me , and c l oth fi l ters i s  a l so  
be i ng con s i dered . Dry scrubbi ng cou l d  potenti a l l y provi de a h i gher  part i c u l ate removal  e ff i 
c i ency than wet scrubb i ng but i s  not consi dered commerc i a l l y  proven tec hnol ogy for the l ow 
feed concentra t i on found i n  thi s app l i cati o n . 2 , 3 

Process hydrocarbon emi s s i on control 

Al though the hydrocarbon proce s s i n g  fac i l i t i es are desi gned to operate wi thout produc i n g  atmo
spher ic  emi s s i ons , a l most a l l  wi l l  at  some t i me requ i re ven t i n g  to reduce pressure or remove 
trapped gases . In add i ti o n ,  fi l l i ng of storage tanks and process vesse l s  wi l l  d i s p l ace hydro
carbon vapors . Vapor recovery wi l l  be empl oyed wherever prac ti cabl e ;  howeve r ,  some va pors 
wi l l  st i l l  req u i re d i sposa l . Four  a l ternati ves are avai l a b l e :  d i rect venti ng , uncontro l l ed 
combus t i on ( fl ar i ng ) , control l ed combust ion , and hydrocarbon sorbent beds . 

D i rect venti ng even through an e l e vated stac k i s  con s i dered unaccepta b l e  i n  v i ew o f  the poten
t i a l s  for  f i re hazards or the re l ease of toxi c materi a l s .  

Uncontro l l ed combu s t i on ( f l ar i ng ) i s  a standard pract i ce i n  many chemi ca l  and petroc hemi ca l  
i ndustri es  and wou l d  s i gn i f i cantl y reduce the  concentrations  of potent i a l l y  tox i c  materi a l s  
s uch  a s  H2 S and CO .  I t  wou l d  not  assure comp l ete combus ti on of comp l e x  organ i c  mate r i a l s ,  and 
i ncomp l ete combust ion cou l d  res u l t in forma t i o n  of addi t iona l  comp l e x  materi a l s .  In add i t i on , 
ut i l i zat ion of a convent i onal  fl are ( open f l ame ) wou l d  make i t  imposs i b l e  to samp le  the com
bust i on products . 

I n c i nera t i on (enc l osed thermal oxi der ) ,  i n  wh i c h  the waste materi a l s  are m i xed wi th a suppl e
mental  fuel  (as  requ i red ) and burned in  a spec i a l  combustion  c hamber ,  i s  des i gned to  ass ure 
comp l e te combu st i on through  ma i ntenance of a s pec i f ied f l ame temperature and res i dence t ime i n  
the presence o f  excess a i r .  Inc i nerators permi t sampl i ng o f  the combustion  prod ucts and ,  when 
operated at des i gn cond i t i ons , prov ide a very h i g h  degree of ass urance that the materi a l s for 
wh i ch they are desi gned wi l l  be destroyed .  S i nce they are des i gned for spe c i fi c  combust ion 
rates and feed compos i t i ons , i n c i nerators are very sens i t i ve to vari at i ons i n  these parameters , 
and re l at i ve ly  mi nor de v i at i ons from des i gn cond i ti ons may produce s i g n i fi cant  reduct i ons i n  
t he i r  effi c i ency . For th i s  reason , the i n c i nerator wi l l  be preceded by a hol d i n g  tank so that 
l i qu i ds can be fed i n to it  a t  contro l l ed rates . Thus , it  functi ons as a contro l l ed combustor . 
The base case des i gn presently be i ng eva l uated ( descri bed i n  Append i x  C )  empl oys a combi nati on 
of combusti on equ i pment  i nc l ud i ng :  an enc l osed therma l oxi d i zer  for wh i c h  combust i on cond i 
t i ons  can be t i ght ly  control l e d ,  a mul ti p l e  ground fl are f i e l d  wi th wi de turndown capab i l i ty 
to hand l e  a l l foreseen hydroca rbon emi s s i ons , and a backup  emergency f l are . It i nc l udes a 
f l ow control system to ma i nta i n  fl ow rate s  w i th i n  the chosen enve l ope of opt i ma l  combus t i on 
for each e l ement of t he system . I t  a l so conta i ns cool i n g ,  condensat i on and separa t i on systems 
des i gned to m i n im i ze fl ow of heavy hydroca rbons to combustion  equi pment where burn i n g  takes 
p l ace in an open fl ame . Al ternati ves be i ng  eval uated i nc l ude the fl ow rates at wh i ch each 
type of  combustor comes i nto serv i ce ,  and spec i f i c  equi pment des i gns for cool i n g  and separa
t i on , f l ow control and man i fo l d i n g  systems . 

Ap pend i x  C di scusses the p l ant  upset and eme rgency cond i ti ons  that wou l d  req u i re use of a 
f l are/contro l l ed combustor. Sect i ons 4 . 2 . 3  and 4 . 1 di scuss  the env i ronmental  effects of 
such events . 

Doub l e-p i p i ng was cons i dered for areas  of the p l ant hand l i ng heavy hydrocarbon streams and was 
rejected from an engi neer ing  fea s i b i l i ty standp o i n t .  The s i ze of the p i pes and the projected 
therma l stresses prec l ude the use  of th i s  a l ternat i ve .  Enc l o s i n g  the d i sso l ve r ,  separator,  
and fracti onator area was con s i dered and rej ected based on safety cons i dera t i ons  i n vol v i n g  
hand l i ng o f  h i g h temperature and pressure fl ammabl e materi a l s ,  part i c u l ar ly  hydrogen .  
Enc l osure of spec i f i c  i tems of equ i pment  such  as rec i procati ng pumps wi l l  be eva l uated 
duri ng deta i l ed  des i gn .  
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Other sources of process  hydroca rbon emi s s i ons are fug i t i ve sources . Fug i t i ve sources a re 
categori zed as uni ntenti ona l sources such  as l ea k s ,  as opposed to continuous  poi nt sources such  
as stacks or vents . I t  s hou l d  be noted that fug i t i ve hydroca rbon emi s s i ons are chara c teri s t i c  
o f  chem ica l  and petrochemi ca l pl ants a s  we l l  a s  many other i ndustries  handl i n g  gaseous and/or 
vol ati l e  l i q u i d  hydroca rbons . I n  genera l , best  refi nery and petrochemi cal  pract ices for mi n i 
mi z i n g  fug i t i ve gaseous emi s s i ons  a re be i ng emp l oyed i n  the des i gn of the demonstrati on p l an t .  
Examp l es o f  these pract ices are encl osed vapor recovery sys tems fo r stora ge tanks  and l oa d i n g  
and transfer  equi pment ,  a nd extens i ve u s e  o f  mechani cal  sea l s  o n  rotat i n g  shafts wh i c h  l eak  
l es s  frequentl y than pack i n g .  To  address  the concern that some coal -der i ved l i q u i ds are more 
l i ke l y  to conta i n  ca rc i nogen i c  compounds than natura l  crude o i l  de r i vati ves , spec i a l  consi der
ati ons a re be i ng g i ven to new features to reduce the exposure of the pub l i c  and pl ant personnel 
to fugi t i ve hydroca rbons . Examp l es of such features are : use of doubl e mec han i c a l  sea l s  
whe re i n  the outer seal  conta i n s  a safer  fl u i d ;  use o f  enc l osures  around some rec i procati ng  
pump s ;  u se  o f  i nd i rect cool i ng ( see be l ow )  i n  some a reas of  t he  p l ant to  prevent hydroca rbon 
rel eases through con venti ona l evaporati ve coo l i n g  towers from heat-exchanger l eaks ; use of 
enc l osures  for the o i l y  water separator on the pl ant d ra i n  system; and u se of encl osu res  for 
l ocal  sumps for spec i fi c  dra i ns such as Se l e xo l , DEA ,  and Dowtherm systems . 

Waste heat rejecti on 

D u r i ng norma l operat ions , the SRC- I demonstration  p l ant wi l l  generate approx imate l y  1 . 8 x 1 0 1 2 
J /h ( 1 . 7  x 1 09 Btu/h ) o f  nonrecoverab l e process hea t .  The heat rejection  rate i s  compa rab l e  to 
that of a coa l - fi red steam p l ant of 225  to 2 70 MW ( e )  output .  

A maj or envi ronmental concern affecti ng the sel ecti on o f  coo l i n g  systems for the SRC- I demon
stra ti on pl ant is the potent i a l  for contami nat ion of  the coo l i ng water by PNAs and other hyd ro
ca rbons . These contami nants may enter the cool i ng system th rough l eaks  and fa i l ed tubes i n  
h i gh - pressure heat exchangers . The coa l d i s s o l ve r ,  l i q u i d  refi n i n g  and fract i onat i on , hydrogen 
recovery ,  and coker-ca l c i ner  a re u n i ts where h i gh-tempe rature and press ure hydrocarbon streams 
e x i s t ,  potenti a l l y  conta i n i ng tox i c  and/or carci nogen i c  substances . These u n i ts requ i re cool i ng 
and are , there fore , s uscepti b l e  to heat-exchanger fa i l ure and contami nat i on of coo l i n g wa ter by 
hydroca rbons and PNAs . The cool i n g  system u l t imate l y  empl oyed in the demon stra t i on pl ant wi l l  
mi n i mi ze or  e l i mi nate the re l ease of  tox i c  and carci nogen i c  compounds to the envi ronment .  

Ava i l a bl e coo l i ng tower a l ternati ves . Severa l al ternati ve waste heat reject ion methods are 
avai l ab l e .  Si x types o f  coo l i ng systems a re cons i de red  i n  th i s  sect ion beca use each i n vol ves 
d i fferent amounts of water u sage and d i fferent r i s k s  of hyd rocarbon re l eases to the atmosphere . 
F i gure C . 1 3  i n  Appen d i x  C s hows these a l te rnati ve confi gurati ons . As d i scus sed under waste
water treatment a l ternati ves ,  the choice  of  a cool i ng system has a l a rge effect on the choice  
of  wa stewa te r treatment system . 

Aeri a l  coo l e rs are feas i b l e  for coo l i n g  hot process streams down to about 1 50 or 1 40° F ,  wh i c h  
reduces the s i ze of  the coo l i ng-water system and thus the ma keup water req ui rements . Process 
fl u i ds wou l d  fl ow i ns i de fi nned tube s ,  and atmosphe r i c  a i r wou l d  be c i rc u l ated a round them by 
motor-dri ven fans . Aer i a l  coo l ers requ i re an extens i ve p l ot a re a .  By u s i n g  we l ded connections  
a s  much  a s  pract ica l , the poss i b l e  l eak  poi nts at  f l anges cou l d  be mi n i mi zed . Because o f  the 
s i gn i f i cantl y l owe r vol ati l i ty of heavy l i qui d s ,  gaseous emi s s i ons due to l eaks  from f i tti ngs  
o f  l i nes in  heavy- l i q u i d  service are qu i te sma l l  when compa red wi th l eaks  from fi tt i ngs i n  
gaseous o r  l i ght- l i q u i d  serv i c e .  A l a rge l eak  i n  the ae ri a l -cool i n g  sys tem wi l l  b e  detected 
by process  mon i tori ng and control i nstrumentat ion . Sma l l e r  l eaks wou l d not be expected to 
res u l t  i n  s i gn i ficant tota l mass emi ss ions  because of the heavy nature of the process fl u i ds , 
but  w i l l  be detected by ana l yz i ng aeri a l  coo l er exha ust gases for tota l hydrocarbons w ith  a 
gas  ch romatograph on a quarte r l y  bas i s .  For these coo l ers , performance depe nds on ambi ent 
cond i t i ons and varies accord i n g  to season . 

We t e vaporati ve coo l i ng towers a re the most wi de l y  used type . Cool i ng water i s  ci rcu l ated 
through exchangers to remove heat from the process fl u i d  and then coo l ed by contacti ng a i r  
i n  a cool i ng tower open to the atmosphere .  The c i rc u l at ing  wa ter  can become contami nated wi th 
process materi a l s  i ntroduced through coo l i n g system l eaks  from h i gher-pressure process  en v i ron
ments . These  contami nants can  escape to  the atmosphere through the  cool i ng towe r evapora t i on 
and dri ft.  D ri ft l os ses can be mi n i m i zed by h i gh-effi c i ency dri ft e l i mi nators . Th i s  type of  
system wou l d  be the  l owes t  in  ove ra l l cost and s u i tab l e for  coo l i n g  down to  85° to 9 5 ° F ,  
depend i ng on  atmos pheri c wet-bu l b temperatures . I t  wou l d  a l s o  have the h i ghest ma keup wate r 
requ i rements to rep l ace evaporati ve water l os s .  
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Dry i nd i rect cool i ng i s  a method i n  wh i c h  the process f l u i ds wou l d  be cool ed i n  heat 
exchangers by a circu l at i ng heat transfer  fl u i d  i so l ated from the env i ronmen t .  T he  c i rcu l ating  
heat  transfer fl u i d  wou l d then  be  coo l ed in  an  aeria l  coo l e r .  T h e  dry i nd i rect type system 
e l i m i nates evaporati on and dri ft l osses of water to the ai r wi th  the advantage of reduc ing  the 
p l ant ma keup wa ter requ i rements and any subsequent i mpact on the ri ver supp l y .  The heat 
transfer f l u i d  wou l d  be l ow-pressure ,  moderate- temperature , corros i on- i nh i b i ted water so  that 
l ea kage i n to this water wou l d  not be a prob l em.  If  a l ea k  occurs , the process materi a l s  wou l d  
be separated from the heat transfer fl u i d  i n  a d i sengag i ng drum.  Vapors wou l d  be fl ared , and 
l i qui ds wou l d  be recovered unti l the p l ant cou l d  be shut down for repa i rs .  Any contami nated 
heat transfer f l u i d  (water) wou l d  be sent to the water treatment system . The dry i nd i rect 
type system thus prevents r i s k  of  contami nat i ng the atmosphere by l ea ks of certa i n  process 
hydrocarbons i nto the c i rcu l at i ng  cool i n g  water .  

Three major  d i sadvantages o f  the dry i nd i rect sys tem a re ( 1 ) the i ncreased comp l ex i ty o f  the 
system ; ( 2 )  the cost i nvo l ved ,  cons i derab ly  more than that of  the conventi onal  wet evaporati ve 
cool i ng system ; and ( 3 )  i f  used extens i ve l y , the potenti a l  decrease i n  the p l ant ' s  water evapo
rat i on rate to such an  extent that the method of consumi ng condensate from the zero was tewater 
d i scharge  treatment system wou l d be affected . 

Wet i nd i rect cool i ng i s  s im i l ar to the dry i nd i rect method descri bed ear l i e r ,  except that heat 
i s  rejected i ndi rectl y to a second c i rcu l ati ng evaporati ve cool i ng water sys tem rathe r than 
to the a i r .  Its use  wou l d  res ul t i n  the same net evaporati ve rate a s  wou l d  conventi onal  wet 
evaporat i ve cool i n g .  Thus , the r i s k  of contami nation  wou l d  be e l i m inate d ,  and the dri ft and 
the effect on p l a nt water ba l ance wou l d  be the same as for wet evapora t i ve cool i n g .  

Wet/dry cool i ng towers use a dry upper sect ion ( cool i n g  water i n  tubes , coo l ed by upward a i r  
f l ow) and a l ower wet evaporating  cool i n g  secti on , wi th the water i n  open contact w ith  a i r i n  
order to coo l by evaporati on.  The pr i nc i pa l  advantages o f  thi s type are i ts capabi l i t i es for 
( 1 ) d im i n i s h i n g  v i s i b l e  water-vapor p l ume and reduce fog , ( 2 )  obta i n i n g  a col der f l u i d  temper
ature that approaches ambient  wet bul b ,  and ( 3 )  conservi ng ma keup water as compared wi th  the 
1 00% wet evaporati ve cool i ng towe r .  

T h e  ri s k  of hydrocarbon contami nati on o f  t h e  cool i n g  water a n d  emi s s i on t o  the atmosphere 
wou l d be the same wi th th i s system as that wi th  the wet evaporati ve system. 
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t�1�s�m�e�t�0�,�aTl r� i s  passed up a packed or tray tower and coo l ed wi th a 
rec i rcul at ing  water stream that passes countercurrent ly  down the towe r .  The c i rcu l at i n g  water 
i n  turn i s  coo l ed w ith  the coo l i ng water sys tem through a heat exchanger . 

Cool i ng process water requ i rements for the DCAC heat exchanger on the oxygen p l ant are on l y  5% 
of the tota l process  water requ i rements of the demons trati on p l an t .  T h e  u s e  of  DCAC wou l d  not 
s i gn i f i cantl y affect the water bal ance for the zero was tewater di scharge system . 

Base case and a l ternati ve designs . The base case des i gn for the demon stra t i on p l ant uses wet 
evaporati ve cool i n g  towers for most  process needs and a di rect contact after coo l er for the 
oxygen p l ant .  Aer i a l  coo l ers or i nd i rect cool i ng w i l l  be used for s treams conta i n i n g  heavy 
hydrocarbons of concern from a hea l th standpo i n t .  The secti ons served by aeri a l  cool ers or 
i ndi rect coo l i ng wou l d  i nc l ude the coal d i ssol ver , hydrogen recovery ,  expanded-bed hydro
cracke r ,  and coker-ca l c i ner .  Th i s  heat l oad i s  a sma l l fract ion of the p l a nt ' s  total heat 
l oad .  

The exten s i ve and  l ong-term toxi co l ogi cal  tes t i ng program under  way on SRC  i n termedi ates and  
products wi l l  provi de the  i nformati on for  f i na l  sel ection of the cool i n g  system . The base
case des i gn i s  based on some prel i mi nary res u l ts that are ava i l abl e so far .  I t  i s  poss i b l e  
that the f i na l  res u l ts may requ i re reappra i sa l  o f  the base-case des i gn .  

The pre l i mi nary resu l ts s how that Ames tes t effects are mi n i ma l  wi th  cuts boi l i ng  bel ow 600 ° F  
a n d  beg i n  t o  b e  noticeab l e above 760° F .  The base case ca l l s  for aer i a l  coo l ers  or i nd i rect 
cool i ng for the streams conta i n i ng 5 . 0% or more by wei g ht  of  coal or SRC-deri ved mater ia l  
havi ng boi l i ng po i nts  greater than 500° F .  An  excepti on woul d be  i ns tances where cool i ng water 
has a pressure h i g her than that of process  fl u i d s .  For streams that a re not carci nogen i c  or 
mutagen i c ,  wet evaporati ve cool i n g  towers wi l l  be used , and the c i rcu l a t i n g  water w i l l  be 
c l ose ly  moni tored for hydrocarbon l eaks  (except for the a i r-separati on p l an t ,  wh i c h  wi l l  use a 
d i rect-contact after cool er ) .  
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E nv i ronmen ta l concerns w i th the evapora t i ve port i on of  the proposed cool i ng sys tem are bl ow
down d i s posa l , dr i ft l osses , v i s i bl e  p l umes , and n o i s e .  By prov i d i n g  a separate ae r i a l  or 
i ndi rect coo l i ng sys tem for the part of the process  handl i n g  heavy hydroca rbons , the poss i 
b i l i ty o f  re l e a s i n g  hazardou s hydroca rbons to the atmosphere through the coo l i n g  system can be 
m i n i m i ze d .  

Th ree a l terna t i ve des i g n s ,  each composed of a d i fferent combi nati on of cool i ng sys tem u n i t 
operati ons , have been eva l uated .  

• Al ternat i ve A .  By u s i n g dry i n d i rect sys tems for reject i n g  the heat l oad of the enti re 
p l a n t ,  the r i s k  of atmospheric  contami nat i on by the coo l i n g wate r system wou l d  be essen 
ti a l l y e l im i nated .  However , th i s  system wou l d  be expens i ve and req u i re a s i gn i fi cant 
amount of  p l ant  a rea . Furthermore , a consumpt i ve use of  treated and recyc l ed wastewater  
other than  cool i ng tower ma keup wou l d  be  requ i red for t he  zero wastewater d i scharge 
system . 

• Al terna ti ve B .  Dry i nd i rect cool i n g  sys tems wou l d  b e  provi ded for a l l the process cool i ng 
wa ter users , w i th a wet/dry coo l i ng tower sys tem for the oxygen p l a nt .  T he  adva ntages 
and d i sadvantages are s i m i l a r  to Al te rnati ve A .  

• Al ternati ve C .  Dry i nd i rect coo l e rs wou l d  be prov i ded for cool i n g  process  streams that 
have apprec i abl e concentrati ons of  objecti ona b l e  hydroca rbon ma ter i a l s  ( P NAs ) .  A conven
ti onal wet cool i ng tower sys tem wou l d  be pro v i ded for the rest of  the process  users , and 
a wet/dry cool i ng tower for the oxygen p l ant .  The advantages of th i s  a l terna t i ve are 
s i mi l a r  to those for the base case , a l though the sys tem wou l d  be more compl e x .  Less 
p l ant a rea wou l d  be requ i red and l ower cool i ng temperatures cou l d  be ach i eved . 

Appendi x C has  a pre l i mi nary compari son  of severa l factors for the base case and the three 
a l ternati ves . Based on these factors , the base case a nd A l ternat ive C appear to be the pre
ferred env i ronmental c h o i ces to the other a l te rnat i ves . However , on l y  a pre l i mi nary eval uat i on 
has  been made at  th i s  t ime .  A more deta i l ed eng i nee r i ng and envi ronmental  rev i ew wi l l  be 
conducted duri ng the deta i l des i g n  to establ i s h  the advantages , d i sadva ntages , and  de gree of  
r i s ks o f  these  systems , and pos s i b ly  others , before a f ina l  dec i s i on i s  made . 

Was tewater treatment 

The 'treatment system in the proposed des i gn features zero was tewater d i scharge under most  
cond i ti ons  and i ncl udes a phys i ca l -chemica l  pretrea tment , b i o l og i cal  ox idati on , and f i n a l  
phys i ca l -chem ica l  trea tment wi th fi l trati on , acti vated-carbon adsorpti on a n d  pos s i b l y  ozonati on 
( Fi gs .  2 . 4  and 2 . 5 ) .  As d i scussed in Append i x  C, some operati ng cond i ti ons  w i l l  requ i re d i s 
charg i ng a treated wastewater .  Exper i ence at nume rous p i l ot p l ants for coal gas i f i cation  and 
l i q uefacti on processes ( i nc l udi ng SRC- I operat ion  at the W i l sonv i l l e  and Fort Lew i s  P i l ot 
P l ants ) and conceptua l stud i e s  i nd i cate that th i s  sys tem can effec ti ve l y  control the b i ochemi cal  
oxygen dema nd and the ac ute tox i c i ty of  the wastewater .  The data in  Tab l e  4 . 1 0  s ugge st that 
th i s sys tem can a l so remove tox i c  meta l s  and trace compl ex orga n i c s  that may be tox i c  and/or 
carc i nogen i c .  

A comprehens i ve l aboratory study i s  be i ng conduc ted to determi ne how e ffecti ve l y  the proposed 
sys tem can control trace tox i c  meta l s and the comp l ex trace orga n i c  materi a l s that may be 
tox i c  and/or carci nogeni c .  The l a boratory program wi l l  characte r i ze the contami nants i n  the 
streams expected in the demonstra t i on p l ant and wi l l  determi ne the treatabi l i ty of  the waste
water expected at the demons trati on p l ant .  P i l ot p l ant was tewaters have  been obtai ned from 
the fol l owi ng operati ons : GKT ga s i fi cat i o n  of mi neral  ash  res i due obtai ned from the SRC - I  
opera t i on , c o k i n g  o f  SRC- I , expanded-bed hydrocrac k i ng of  SRC- I ,  a n d  SRC- I  produc t i on . In  
add i t i on ,  coal  and SRC  p i l e  runoff wastewater and  o i l y  wastewater from SRC - I  opera t i on were 
obta i ned .  

T he  treatab i l i ty study wi l l  eva l uate the vari ous pretreatment method s propose d ,  i nc l u d i n g  
separati on of  emul s i f i ed and fl oatab l e  o i l s  from o i l y  wastewater and prec i p i ta t i on of  meta l s  
from meta l -conta i n i ng wastewaters . l he treatabi l i ty s tudy wi l l  a l so eval uate the use  o f  a 
two-stage b i o l og i c a l  sys tem to bi odegrade the majori ty of contami nants expected i n  the demon
s trati on p l ant  wastewaters . Th i s  eval uation  wi l l  determi ne the  effect of  s l udge age , temper
ature , and powdered acti vated ca rbon add i t i on to the b i ol og ica l  sys tem. Terti a ry treatment 
wi l l  a l so be eval uated and w i l l  i nc l ude mu l t i med i a  f i l tra t i on , g ranu l ar acti vated carbon 
adsorpti on , and ozona t i o n .  
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The  maj ori ty of  the  was tewater character izat i on study is  expected to be  fi na l i zed i n  l ate 
1 98 1 . P re l im i nary data from the treata bi l i ty studies  shou l d be ava i l ab l e  i n  l ate 1 981 or 
ear ly  1 982 . 

Severa l a l ternati ves to the proposed wa stewater treatment sys tem are g i ven be l ow :  

1 .  Ho l d i n g  of  the untreated process  area runoff and wastewater for natura l  evaporati on was 
cons i dered not fea s i bl e  because the natural evapora t i on rate i s  l ower than the prec i p i ta
t i on rate for the proposed pl ant s i te .  

2 .  I f  the coal  storage were i n s i de a s i l o ,  the quanti ty o f  runoff requ i r i n g  treatment wou l d  
be decreased to a bout 80 gpm . Thi s a l ternat i ve was rej ected because of h i gh costs and 
safety ( fi re and carbon monox ide )  hazards of  s i l o  storage . 

3 .  A 1 00% treated wastewater d i scha rge sys tem to rep l ace the proposed zero-di scharge system,  
an eva l uat i on of wh i c h  is  found i n  Sect s .  4 . 2 . 2 . 3 ,  4 . 2 . 2 . 4 ,  and Append i x  C .  

4 .  An econom ic  compar i son of  the use o f  a i r  o r  oxygen systems for acti vated-s l udge wastewater 
treatment  i nd i cated that the tota l annua l  cost for the a i r  sys tem was 1 1 . 6% l ess  than that 
for the oxygen method . Cap i ta l -cost d i fferences were i ns u ff ic ient  to ma ke a recommendati on 
at t h i s  time;  techn i ca l  mer i ts and l i mi tations  wi l l  be rev i ewed . 

5 .  P re l im i nary capi tal cost esti mates for phenol recovery from sour water streams range from 
$5 mi l l i on to $ 1 3 mi l l i on .  Because sav i ngs i n  wastewater treatment due t o  the reduced 
p henol  l oad are on l y  3 to 7% of  the tota l removal costs , phenol recovery is not be i n g  
cons i dered . T o  prevent h i g h  phenol l oad ing  t o  the bi oreactors , the fo l l owi ng  methods 
wi l l  be i nc l uded i n  wastewater treatment  des i gn :  equa l i zat i on of  wastewaters to dampen 
l oad ing  fl uctuati ons ,  recyc l i n g  treated effl uent to d i l ute bi oreactor feed i f  neces sary ,  
u s e  of  compl ete ly  mi xed reactors to d i l ute contami nants un i forml y ,  the capabi l i ty t o  add 
acti vated carbon to the bi oreactors , and use  of  carbon adsorpt i on of  the effl uent to 
remove res i dua l  phenol i cs .  

6 .  Another pl ant a l ternat i ve be i n g  con s i de red i s  phosphate coo l i ng tower corros i on i nh i b i tor 
rather than chromate . 

P l ant fue l s 

Operati on of the SRC process  and s upport i n g  processes wi l l  requi re the i nput of s i gn i f i cant 
quanti t i es of  heat whi c h  must be suppl i ed by combu st ion of  fuel i n  f i red heate rs .  Fou r a l ter
nati ve fue l s  were con s i dered : ga seous fue l s  ( natural  gas or LPG ) , petro l eum d i st i l l ate fue l s ,  
coa l , and process-generated fuel s .  Gaseous and l i ght d i st i l l ate fue l s a re acceptabl e from an 
envi ronmental standpoi nt ; however , the i r  uti l i za t i on wou l d  consume resources wh i c h  are a l ready 
i n  s hort supp ly  and the i r  u s e  was rejected for thi s reason . Use of heavy d i st i l l ate fue l s  or  
coa l  wou l d  reduce furnace rel i a bi l i ty and  requ i re extens i ve fac i l i t i es for control of  s u l fu r  
d i oxi de a n d  part i c u l ate emi s s i ons t o  meet emi s s i on l i mi tati ons a n d  P S D  req u i rements . Al though 
i mpl ementati on of  requ i red control s i s  techn i ca l l y  feas i b l e ,  the cost of  contro l equ i pment must 
be wei ghed agai nst the poss i bi l i ty that the pl ant may not subsequent l y  enter an expanded com
merci a l  operat ing  pha s e .  Ut i l i zation  of  l ow-s u l fur proces s generated gaseous fue l s  a l l ows 
compl i ance with  appl i cab l e envi ronmental standards wi thout req u i r i n g  add i t i onal  control equ i p
ment ,  and was se l ected a s  the pre ferred a l terna t i ve based on economi c cons i derat i on s .  Abi l i ty 
to comp l y  w ith  envi ronmental standa rds wi thout rel i ance on add i t i onal  control equ i pment ,  wh i c h  
i s  s ubj ect t o  fai l ure , makes t h e  use  of  process- generated fuel the envi ronmenta l l y  preferab l e 
a l ternat i ve for demonstrati on pl ant operat ion .  I t  i s  ant i c i pated that the enti re pl ant wi l l  
use  fue l gas .  As d i scussed earl i er under su l fur recovery and emi s s i on control , furthe r  reduc
t i ons in  s u l fur emi s s i ons cou l d  be  ach i eved through furthe r reducti ons  in  fue l -gas hydrogen 
su l f i de content ,  but on l y  at the expense of  i nc reased capi tal i n vestme n t .  Th i s  cost may not 
be j usti f i ed i n  v i ew of  the sma l l S02 contri but i on from combus t i ng the a l ready l ow-s u l fur 
pl ant fuel gas . 

Parti cu l ate emi s s i on control 

Process  emi ss i ons . I n  genera l , fou r part i c u l ate control a l ternati ves a re avai l abl e :  cyc l ones 
(al one or with other control methods ) ,  scrubbers . e l ectros tat i c  prec i p i tators . and baghouses 
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( o r  med i a  f i l ters ) . Al t hough cyc l ones cou l d  proba b l y  a c h i eve comp l i ance w i th app l i ca b l e  
emi s s i on sta ndard s i n  some appl i cati ons , they genera l l y  produce on l y  moderate part i c l e  
c o l l ect ion effi c i enc i e s .  Both e l ectros ta t i c  prec i p i tators and baghouses pro v i de s i gn i fi cant l y  
h i gher co l l ecti on effi c i enc ie s ; howeve r ,  for equ i va l ent c o s t  i ns ta l l at i on s , baghouses pro v i de 
s i g n i fi cant ly  h i gher co l l ecti on eff i c i enc ies  and were se l ec ted a s  the pre ferred a l terna t i ve 
from both a proces s  and env i ronmenta l standpo i nt for parti c u l ate cont rol except for the c l eanup  
of the  ca l c i ner  f l ue ga s ,  where a scru bber wou l d  be  used . Scrubbi ng i s  a better a l ternati ve 
for that stream because  i t  wi l l  a l so conta i n  a s i gn i fi cant quant i ty of S02 ' A scrubber  can 
remove both pol l utants at the same t ime .  The use  o f  dry FGD to remove S02 i n  conj unct i on w ith  
a baghouse to  remove part i c u l ates i s  an a l ternati ve c urrentl y be i ng eva l uated for  control l i ng 
ca l c i ner  emi s s i ons . 

Coa l storage . I f  no  contro l s a re u sed ,  tota l fug i t i ve part i c u l ate emi s s i on s  from the act i ve 
a nd reserve coa l p i l es wou l d  be approx i mate l y  430 tons per yea r .  Dust suppres s i on sys tems 
wi l l  be used to reduce the emi s s i on s .  

Use o f  wa ter s pray a s  a dust  s uppressant  system i s  expec ted to reduce emi s s i ons  by 70% on 
acti ve p i l es ,  and the use of wa shed coa l i s  expec ted to reduce poten t i a l  act i ve pi l e  emi s s i ons  
by  97% .  The  use  of s u rface polymer crust i ng agents  i s  expected to  red uce emi s s i ons  99% on the 
reserve p i l es ,  wh i c h  w i l l  not be d i sturbed d ur i ng  norma l  p l ant opera t i on .  

The proposed des i gn w i l l  i ncorpora te a water suppres s i on sys tem and the use  of washed coa l 
( 9 9% comb i ned contro l ) for the s i x  act i ve p i l es and the po lymer crust i n g agent for the two 
reserve p i l e s .  Th i s  a l ternati ve , combi ned w i th under- p i l e/ underground rec l a i m  for the act i ve 
p i l es and the use  of retracta b l e  spouts and wa te r sprays when needed duri n g  l oad-on to the 
p i l e s ,  s hou l d  reduce the fug i t i ve emi s s i ons  from coa l p i l es to l es s  than 3 tons per year .  

SRC storage . The so l i d  SRC product wi l l  be stored i n  open p i l e s .  A wate r suppress i on system 
wi l l  be i ncorporated in the deS i gn of  the SRC s torage and handl i ng system to control fugi t i ve 
parti c u l ate emi s s i ons . Th i s  control method shou l d  reduce the fug i t i ve emi s s i on rate to l es s  
than 1 0  tons per yea r .  The envi ronmenta l l y preferred a l tern a t i ve ( u p  to 99% control ) for 
fug i t i ve emi s s i on control wo u l d  be enc l osed storage . However ,  stora ge b i n s  or s i l os for th i s  
mate r i a l  w i l l  be very cos t ly  because  of  the l a rge vol ume i n vol ved .  There fore , th i s  a l ternati ve 
wa s not se l ected .  

Coke storage . Bec ause of sma l l vol ume and powdery nature , coke wi l l  be stored i n  s i l os ;  there 
wou l d  be v i rtua l l y  no fug i t i ve emi s s i on .  Th i s  rep resents the most effec t i ve a l ternat i ve 
a va i l ab l e .  

S u l fur  storage . The e l emen ta l su l fu r  by-product wi l l  be stored i n  the mol ten state i n  a 
c l osed ta n k .  The s u l fur  i s  transferred i n  the mo l ten state to prevent  fug i t i ve parti c u l ate 
emi s s i ons  d ur i n g  s h i pp i n g  and to fac i l i tate l oa d i n g  and un l oad i n g .  Th i s  i s  the preferred 
env i ronmenta l a l ternat i ve .  

Coa l dryi ng. Two methods of  coa l dryi ng are a va i l ab l e .  The c urren t l y  proposed des i gn uses  
conven t i onal  tec hnol ogy , w i th wet coa l obta i ned from the stockp i l e  s i mu l taneo u s l y  p u l veri zed 
and dr ied  i n  a system heated by combu s t i on f l ue gases .  

I n  the sys tem of convent i onal  technol ogy , the feed coal  i s  both ground and dried  to 2 to 5% 
moi sture i n  an enc l osed system . Part i c u l ates  generated duri ng  p u l ver i zat i on and dryi ng wi l l  
be removed from effl uent gases  by a fi l ter baghou se . Dry i n g  temperatures  i n  the mi l l  a re we l l  
be l ow the o x i da t i on temperature of  the coal  and meta l l i c  s u l fi des . The exhaust a i r  conta i n s  
the combust i on products of  the furnace , the wate r removed from the coa l , entra i ned parti c u l ates , 
vo l ati l es from the coa l and , potenti a l l y ,  entrai ned s u l furous wa te r present i n  the feed coa l . 
The bag house i s  des i gned to remove 99+% of the parti c u l a tes . 

An a l ternati ve i s  f l a s h  dry i n g ,  wi th wet coa l cru shed and dried  separate l y .  I n  the fl ash  
dryer system , c rushed coa l i s  i nj ected i nto wa rm sol ven t .  The  coa l -so l vent mi xture fl ows to 
the s l urry m i x i ng vesse l , whe re a hot proces s  recyc l e  so l vent and a recyc l e  s l urry are added 
and s l u rr i ed . The wa ter fl a s hes  off as steam and i s  l ater condensed , l ea v i n g  a hydroca rbon 
gas that wou l d  then be i njected i n to the vapor recovery system . The fl ash  dry i n g  system wou l d  
not produce a part i c u l ate emi s s i on ,  wherea s the proposed convent i ona l  drye r woul d generate 
a bout 5 . 6  kg/h ( 1 2 . 4  l b/ h ) of parti c u l a tes ( 37% of the p l ant ' s  overa l l  emi s s i on rate from 
p o i n t  sources ) ;  howeve r ,  the l a rger- s i zed parti c l e s ,  espec i a l l y  roc k ,  co u l d  settl e in va ri ous  
pa rts of the p rocess , res u l t i n g  in  p l ugg i ng  and coki n g .  Th i s  type of sys tem has  potent i a l  
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economic  and env i ronmenta l advantages but has not been tested s uffi c ient ly  for i nc l us i on i n  
the constructi on o f  the SRC- I demonstra t i on p l ant .  A mod i fication  of th i s  a l ternat i ve wou l d  
be the add i ti on o f  a bal l o r  rod mi l l  to gri nd the coa l - so l vent stream before or after mi x i ng 
i t  wi th the hot s l urry .  The conventi onal dryi ng-pul ver izat i on system i s  the se l ected method 
for the i n i t i a l  operat ion of the SRC- I demon strati on pl ant beca use fl ash  dry i n g  i s  st i l l  
devel opmenta l . To demonstrate fl a s h-dry i ng tec hnol ogy , such  equi pment cou l d be i n sta l l ed at a 
l ate r time , s hou l d  a dec i s i on be made to do s o .  F l ash  dryi ng  cou l d  then be con s i dered i n  the 
expans i on to a commerc i a l  SRC-I fac i l i ty .  

Because the fl a s h  dryi ng  system reta i ns potent i a l  pol l utants wi th i n  the proce ss , i t  wou l d  
appear to be the envi ronmenta l l y  prefera b l e  a l ternat i ve .  Howe ver , a l l the several types cur
rently be i n g  consi dered req u i re further i n formati on from test i ng  i n  a p i l ot p l a n t ,  wh i c h  wi l l  
defi ne process  des i gn and operati ng paramete rs . Choice of a system wi l l  i nvol ve trade-offs 
between cap i ta l  cos t ,  envi ronmenta l impact ,  ma i ntenance , process benefi ts , and ope rat i onal  
rel i abi l i ty .  Unti l more i n formati on is  obta i ned about the a l terna t i ves , conventi onal  dry i ng
g r i nd i ng is  i ncorporated i nto the proposed des i gn and i s  the bas i s  for the worst-case emi ss i ons 
e s t i mate s  presented here . 

Coal and product transferr ing .  A t  ra i l  c a r  un l oad i ng points  a n d  the transfer t o  t h e  s torage 
pi l e ,  water sprays wi l l  be used a s  req u i red for dust  suppres s i o n .  Conveyors trans ferr i ng coal 
to storage pi l es wi l l  be covere d .  Underg round recl a im  from the storage p i l es wi l l  be tota l l y  
encl osed a n d  venti l ated through a baghouse . After rec l a i m ,  pri or t o  pu l ve r i zat ion , transfer 
poi nts and conveyors wi l l  be tota l l y  enc l osed to the extent poss i b l e .  Any venti l at i on of these 
encl osures wi l l  be exhausted through a baghouse to the atmosphere . Provi s i on wi l l  be made to 
i nsta l l water spray at  transfer points  shou l d  moni tori ng dur ing  operati on i nd i cate t h i s  i s  
necessary .  Afte r pu l ve r izat ion a l l conveyors , transfer poi nts , and coal process i n g  equ i pment 
wi l l  be tota l l y encl osed and venti l ated through baghouses . 

The SRC so l i d  product wi l l  be transferred i n  semi -encl osed conveyors , and dust  wi l l  be con
trol l ed by chemi ca l  dust suppres s i ng agents . Coke wi l l  be transferred in a tota l l y encl osed 
convey i ng system . 

Product so l i d i fi cati on 

The proposed des i gn for product sol i d i fi cati on i s  i nd i rect cool i ng of mol ten SRC i n  sma l l 
batches on v i brat ing  trays . In the i nd i rect cool i ng des i gn ,  the mol ten SRC i s  s prayed onto 
a meta l s urface for i nd i rect cool i ng .  The SRC i s  open to contact wi th the atmosphe re for the 
enti re cool i n g  process . Cool i ng is accompl i s hed  by cool i ng water c i rcu l at i n g  through coi l s  on 
the oppos i te s i de of the cool i ng  trays . The cool i ng water does not come in contact wi th  SRC , 
so contami nati on shou l d not occur .  Because the SRC i s  open to  the atmos phere , t he  enti re 
operati on i s  encl osed and venti l ate d .  Vent i l at ion  a i r  for the enc l os ure i s  wi thdrawn and 
treated by combust i on to destroy hydrocarbon vapors emi tted by the SRC as it cool s .  

An a l ternate des i gn be i ng eva l uated i s  d i rect contact cool i ng by i njecti on i nto water .  Mo l ten 
SRC wou l d  be dropped i nto cool i ng wate r where it wou l d  be cool ed and so l i d i f i ed by d i rect 
contact . The cool i n g  water wou l d  be c i rcu l ated in a c l osed l oop , so  that contami nated water 
d i scharge res u l t i ng from d i rect contact wi th SRC wou l d  not occ u r .  Fi ne part i c l e s  wou l d  be 
separated from a s l i p  stream of the cool i n g  water i n  a separate operati on . The wate r wou l d  be 
returned to the cool i ng l oop wi thout further treatment .  Some e vaporat i on of coo l i n g  wate r 
wou l d occur ,  ma i n l y  at  the poi nt where SRC i s  i nj ected , req u i r i ng makeup water . 

Hyd rocarbon emi s s i ons to the atmos phere wou l d  be m i n ima l , occurri n g  pri mar i l y  on l y  as a res u l t 
of the very s hort contact wi th a i r  above the water s urface a s  SRC i s  i nj ected . Some add i t i onal 
hydrocarbons cou l d  res u l t from cod i sti l l ati on as some of the poss i b l y  contami nated cool i ng 
water evaporates at the i nj ection  po i nt .  The i njection po i n t  wou l d  be encl osed , and vent i l a t i on 
a i r  wou l d  be w ithdrawn for treatment .  The amount of hydroca rbon l os ses as we l l  as the s i ze of 
the venti l ati on fl ow are expected  to be much sma l l er than for the proposed i nd i rect cool i ng 
opti ons . 

I n  add i t i o n ,  the SRC product wou l d  s ti l l  be we t from res i dual  water at  the d i scha rge from the 
so l i d i fication  uni t .  Th i s  wou l d  reduce s i g n i ficantly the amount of fug i ti ve dust generation at 
th i s  l ocati on . 
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T h e  current process des i gn proposa l  ut i l i z i n g i nd i rect cool i n g i s  t h e  most economi ca l and 
envi ronmenta l l y  accepta b l e  of the techn i ca l l y  proven processes . The d i rec t contact coo l i n �  
a l terna t i ve i s  present l y  be i ng i n vest i gated t o  determ i ne techn i ca l  feas i b i l i ty .  Shou l d th i s  
opti on prove to be te chn i ca l l y  feas i b l e ,  i t  wi l l  proba b l y  be the env i ronmenta l l y  prefera b l e  
a l ternat i ve as  we l l  becau se o f  the l ow hyd roca rbon emi s s i ons . I f  on l y  i nd i rect coo l i n g shou l d  
p rove techn i ca l l y fea s i b l e ,  emi s s i ons wi l l  be contro l l ed a s  d i scussed i n  Sect . 2 . 2 . 1 .  

2 . 3 . 2 . 3 Al terna ti ve pl ant l ayouts 

The poss i b i l i ty of bu i l d i n g the fac i l i t ies  a bove the des i g nated fl oodp l a i n  areas has been 
stud ied .  I f  the  a b i l i ty to  expand to  a commerc i a l  p l ant  ( 30 , 000 tons/d ) were not an objec t i ve , 
i t  wou l d  be poss i b l e  to bu i l d  the demonstrat i on p l ant ( 6 , 000 tons/ d )  comp l etely above the base 
f l oodp l a i n  wi th the except i on of the barge fac i l i ty and the water i n take/d i scharge structure . 
Th i s  ass umes that the est i mated areas for gas i fi cat i on ( for  wh i c h  deta i l ed i n format i on i s  not 
yet ava i l ab l e ) ; coal s torage area ( 30-d i n ventory and no prov i s i ons  for bl endi ng ) ;  and s l ag/as h 
pond wou l d  not i n crease i n  s i ze .  P i p i ng runs to the storage a reas wou l d  be l onger and cost 
more . Constructi on a reas wou l d  be more conf i ned and wou l d  proba b l y  resu l t  in h i gher cos t .  
Such a n  approach wou l d  prec l ude o r  seri ous l y  cons tra i n  the poss i b i l i ty o f  expan s i on to a com
merc i a l  p l ant  s i nce on ly  l ow- l y i ng fl ood- prone areas wi th i nfer i or subso i l cond i t i ons wou l d 
rema i n  ava i l a b l e .  The refore , construct i on of a l l fac i l i t i es a bove the base fl oodp l a i n  i s  
i mpracti ca l . 

The fac i l i t i es p l a n  ( Append i x  0 ,  F i g s .  0 . 1  through 0 . 3 )  ca l l s  for gra d i n g  the s i te a nd l ocati ng 
a l l  the demonstrat i on p l ant process i ng fac i l i t i e s  and hazardous wa ste l andfi l l s  a bove 500-year  
fl ood l evel  ( 1 1 8 m or 388 ft  e l evat i on ) , l ocati ng a l l rema i n i n g  fac i l i t i e s  above t he  1 00-year 
base f l ood l eve l ( 1 1 7  m or 385 ft e l evati on ) , and b u i l d i ng fl ood-proof i mpervi ous d i kes a round 
l i q u i d  s torage and ash  ponds wi th the top of the d i ke above 500-year f l ood l e ve l . 

Us i ng ons i te so i l s  as the on ly  source of f i l l  ma teri a l , these e l eva t i ons wou l d  on ly  be poss i b l e  
i f  the bottom o f  the s l ag ponds and the l i qu i d  storage tank  fa rm are a l l owed to stay bel ow the 
1 00-yea r base f l ood l e ve l . The s l ag l andfi l l  bottom e l eva t i on wou l d  be 1 1 4  m ( 37 3  ft ) ,  and 
the base of  l i q u i d  storage d i ke wou l d  be at 377  ft ( Append i x  C ,  Fi g .  C . 1 4 ) .  No prob l em i s  
foreseen i n  construct i n g  h i gh d i ke wa l l s  to prevent fl ood i n undat i on of these storage a rea s .  
I n  the event o f  a 1 00-year fl ood , the s l ag pond wou l d  be we i ghted wi th the add i t i on o f  water 
to res i s t the u p l i ft i ng force on the l i ner from the ri s i ng groundwater tab l e .  The l andfi l l s  
wou l d  be con structed to prov i de l ow permeab i l i ty con s i s tent w i t h  RCRA standards . 

I f  i t  were con s i de red essent i a l  to ra i se the bottom of the stora ge tanks and the s l ag ponds 
to above the 385-ft base f l ood e l eva t i on , i t  cou l d  be done by l owe r i n g  the e l eva t i on of  the 
nonprocess i ng fac i l i t i es ( adm i n i stra t i on bu i l d i n g ,  coa l s torage p i l es ,  etc . )  to 383 ft . The 
p rocess i ng fac i l i ti es cou l d  st i l l  be ma i nta i ned above the 500-year fl ood l eve l ( 388 ft ) .  But 
there i s  not enough so i l a va i l ab l e  ons i te to l evel  the ent i re s i te a bove the 1 00-yea r fl ood 
e l eva t i on .  

Al ternati ves t o  the proposed l ayout and gra d i n g  p l an ( F i g . 0 . 3 )  that were cons i dered a re a s  
fol l ows : 

• S i te the demons tra t i on p l ant  on l y  on nonfl oodp l a i n  area s .  Th i s  a l ternat i ve wou l d  severely 
constra i n  commerc i a l  expan s i on of  the demonstra t i on p l ant . Th i s  l i mi tati on is  cau sed by 
the i n fer ior s ubso i l cond i t i ons of the rema i n i ng l owl and a reas . 

• Ut i l i ze an adj acent 90-acre tract of fl ood- free l and not current ly  wi th i n  the s i te 
bounda r i es . Th i s  a l terna ti ve may be feas i b l e  for the commerc i a l  phase but not pract i cabl e 
for the demonstra t i on phase beca use of del ays ( up to 1 1  month s )  wh i ch wou l d  be necessary 
for add i t i ona l  envi ronmenta l mon i tori ng and p l ot p l a n  rearran gements and wou l d  not mate
r i a l l y c hange the f l oodpl a i n/wetl ands i mpacts of the proposed acti on . 

• Grade the p l ant  s i te area to above the 500-year fl ood e l evat i on .  Al though th i s  a l terna
t i ve i s  fea s i b l e ,  i t  wou l d  st i l l  resu l t i n  fl oodp l a i n  enc roac hment and wou l d  requ i re fi l l  
ma te ri a l s  to be brought i n  from off- s i te at cons i derab l e added expense ( approxi mate l y  
$ 3 0  m i l l i on ,  i n  1 980 dol l ars ) .  
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• Al ter the  proposed gra d i n g  p l an by ra l s l ng the  base of the  s l ag ponds and l i q u i d  s torage 
a reas a bove the l OO-year fl ood e l evat i o n .  Th i s  p l an wou l d  requ i re that nonprocess areas  
be l owered to  1 1 7  m ( 383  ft ) .  I f  off- s i te fi l l  we re u sed , howeve r ,  these e l evat i ons  
wou l d  not  h ave  to be  l owered . The l i q u i d  s torage area and the s l a g d i sposal  a rea wi l l  be 
d i ked a bove the 500-year fl ood e l eva t i on to mi t i gate the fl ood dange r .  T h e  threat o f  
u p l i ft i n g  forces o n  the s l ag pond base from a h i gh groundwater tab l e c a n  b e  mi t i gated by 
we i gh t i n g  the top s i de of the l i ner  wi th add i t i ona l  wa ter . I n  these m i t i ga t i n g  measures , 
the cost of f i l l i ng these areas i s  not j u st i fi e d .  

2 . 3 . 3  N o  acti on 

2 . 3 . 3 . 1  No DOE act i on - project te rmi nated 

If the dec i s i on is made to choose the a l te rnat i ve of termi nati ng  the contract to go forth w i t h  
t h e  demonstrati on projec t ,  the SRC- I process  may n o t  b e  demonstrated i n  t h e  nea r future and 
the opportun i ty to obta i n  the i ntended envi ronmenta l , techn i c a l , and econom i c  data on the 
SRC- I process at near-commerc i a l  sca l e  wou l d  be greatly reduced . I f  the proposed SRC- I I  
demonstra t i on p l ant  proj ect i s  carried out ,  that project cou l d  prov ide i nforma t i on of  a gene r i c  
nature s i m i l ar to t hat  wh ich  wou l d  be  obta i ned from SRC - I  such  as  hyd rogen product i on v i a  
gas i f i ca t i on ;  a s h  and s l ag d i s posa l ; press ure l e tdown ; l a rge-sca l e  oxygen produc t i on ; waste
wa ter  trea tment ;  sol i d- l i q u i d  separat i on ;  and h i gh-temperature and -pressure hand l i n g  of 
hydrocarbo n ,  hydrogen , and oxygen m i xtures . However ,  the conceptual desi gns for each of the 
two SRC demonstrati on p l ants have u n i que features  such as sol i d- l i qu i d  sepa ration  and waste 
water treatment .  Demonstra t i n g  both techn o l o g i e s  wou l d prov i de a va l uab l e d i vers i ty of  i n for
ma t i on and opera t i n g  experi ence a bout a l ternati ve des i gns . The Exxon Donor Sol vent and H-Coal  
p i l ot p l ants h ave bee n constructed and are c urrentl y in  the mechan i ca l  sha kedown and  test i ng  
phase .  These p l ants cou l d  a l so contri bute gener ic  i nforma t i on for advanc i n g  t he  S RC- I tech-
nol ogy ( Sect .  1 ) .  

. 

The adverse i mpacts on the p hys i c a l  and b i o l og i ca l  envi ronme nt  a nd the soci oeconomi c cond i ti ons  
i n  the reg i on wou l d  not  occ ur  i f  t he  no act i on a l ternat i ve i s  chosen . 

Another a spect of the no acti on a l ternat i ve i s  that the pri vate sector may dec i de to commerc i a l 
i ze the SRC- I technol ogy. I f  commerc i a l i za t i on ta kes p l ace wi thout the benefi t of a demon
strati on p l an t ,  i t  i s  l i ke l y  tha t devel opment  wou l d  proceed in  a l es s  control l ed manne r ,  wi th 
l a rge-sca l e  techn i ca l  and  env i ronmental  probl ems sol ved duri ng  the ope rat i on of the p l ant  
rather  than d u r i ng the  des i gn and demonstra t i on of the  p l an t .  

2 . 3 . 3 . 2  N o  DOE act i on - project conti n ues under other sponsors h i p  

I f  D O E  w i thdraws from the project a n d  i f  the proposed act i on conti n ues  under other sponsors h i p  
at  the proposed s i te ,  the project cou l d ,  b u t  wou l d  not necessar i l y ,  res u l t i n  the same envi ron
mental i mpacts as the proposed act i on . The project under other sponsors h i p  wou l d  be req u i red 
to comp l y  wi th a l l appropri a te env i ronmental  req u i rements . Be fore i s suance of appropr i a te 
permi ts , E PA and COE wou l d  perform necessary NEPA revi ews . 

The proposed act i on d i scussed i n  th i s  FE I S  i nc l udes certa i n  mon i tori n g  and mi t i gat i on meas ures  
that  exceed l ega l  req u i rements and that may not be  undertaken if  the  projec t proceeds under 
other sponsors h i p .  These measures i nc l ude the l ong-term envi ronmental  and  heal th research 
p l an outl i ned i n  Append i x Z . 2  and ecol og i ca l , traff i c ,  and other soci oeconomi c mon i to r i n g  and 
m i t i ga t i on mea s u res . 

The major  i mpact associ ated wi th th i s  no act i on a l ternati ve wou l d  be the unacceptab l e  soc i a l 
i mpacts to l oca l  commu n i t i es i f  effec t i ve traff ic  m i t i gati on meas ures a re not undertaken . 
Other major  soc i a l i mpacts wou l d  occ ur  because of cumu l at i ve effects w i th other projects i f  
the construct i on schedu l e  i s  del ayed by transfer of sponsors h i p from DOE to other parti e s .  
A benef i t o f  the project conti n u i n g  under other sponsors h i p wou l d  be i nc reased tax revenues . 

I f  I CRC conti nues wi th the project wi thout DOE i nvol vement , I CRC has i nd i cated tha t ,  a l though 
i t  i s  not req u i red to do so ,  it  current ly  i n tends to carry out the mon i tori ng  and m i t i gat i on 
measures  descri bed i n  Sects . 4 . 5  and 4 . 6 , wi th the except i on of the fol l owi n g :  soc i oeconomi c 
meas ures and the l ong-term env i ronmental  and hea l th research p l a n  i n  Append i x  Z .  I CRC h a s  
commi tted to deve l op a traff ic  mon i tor i ng  and mi t i gat i on p l an , a l though not  necessari l y  the 
spec i f i c  p rogram i dent i f ied  i n  Sects . 4 . 5  and 4 . 6 .  The effecti veness of th i s  yet-to-be 
devel oped I CRC p l an cannot b e  eval uated at  th i s  t i me .  
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2 . 3 . 3 . 3 De l a��ti on 

Another poss i b l e  a l ternati ve ava i l ab l e to DOE i s  de l ay of the proj ect and the E I S  process u n t i  I 
the des i gn for the p l ant has  been f i na l i zed and unti l ongo i n g  en v i ronmental  and hea l th stud i es 
have been comp l eted .  I t  has been suggested that  thi s course of act i on wou l d  g i ve DOE  a more 
comprehens i ve data base to assess  the l i ke l y  envi ronmental i mpacts of the project and to dec ide 
whe ther to proceed with  i t .  Th i s  a l ternati ve mi ght al so  enab l e  DOE to assess  more comp l ete l y  
the adequacy of  the mi ti gat ion measures  tha t wi l l  b e  i mp l emented t o  amel i orate the adve rse 
i mpacts assoc i a ted wi th the project .  

On the  other  hand , it  i s  est imated that  p l ant  des i gn wi l l  not be f i na l i zed unti l l ate 1 982 . 
Moreover , s ome of the research neces sary to determi ne the fu l l  extent  of the env i ronmenta l 
i mpacts of the demon strati on pl ant must awa i t  actual  constructi on , ope rati on , and mon i tori ng  
of  the  p l ant ;  other  on going  stud i e s  wi l l  requ i re a s ubstanti a l  amount o f  t i me before defi n i t i ve 
resu l ts can be reported and eval uated .  It must be remembered that one of the objecti ves of  
t h i s project i s  to  obta i n  i nformati on regard i n g  the envi ronmental and  eco l og i ca l effects of 
a technol ogy that is u nproven and heretofore untes ted at th i s  sca l e .  Th i s  i nformat ion , a l ong 
wi th the e ffecti veness  of  envi ronmental contro l systems , must necessar i l y  be devel oped i n  
s tages . Therefore , even i f  the E I S  were t o  be del ayed unt i l  f ina l  des i gn i s  compl ete , many 
unknowns wou l d  rema i n  concerni ng actual  envi ronmental  and hea l th effects . 

After ser i ous l y  cons i de r i ng th i s  de l ay a l ternat i ve ,  DOE has  concl uded that i t  i s  not reasonab l e  
beca use i t  wou l d  mean that a major ,  i rrevers i bl e ,  and i rretri evab l e  commi tment t o  the project 
wou l d  be made wi thout benefi t of  an E I S ,  perhaps forec l os i ng other opti ons . By prepa r i ng  an 
E I S  now ,  DOE can ga i n  val uabl e i n formati on that can be used to dete rmi ne whe the r i t  shou l d  
p roceed wi th act i ons  l eadi ng t o  constructi on and operati on o f  the proposed p l ant .  
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3 . 1  I NTRODUCTION 

3 .  DESCRIPTION O F  THE EX ISTING ENVI RONMENTS* 

Descri pti ons of the exi sti ng envi ronments at the proposed Newman , Kentucky , s i te and two 
a l ternat i ve s i tes at  Equa l i ty ,  Kentucky , and Ravenswood , West V i rg i n i a  are presented i n  t h i s  
secti on .  These descri pti ons focus  on t h e  s i gni fi cant features of  the s i tes ( without t h e  pro 
posed p l ant ) t o  prov ide t h e  reader wi th  t h e  envi ronmental data needed t o  understand t h e  impacts 
of constructi ng  and operati ng  the proposed p l ant ; the data are presented i n  Sects . 3 . 2 , 3 . 3 , and 
3 . 4 .  Sect ion  3 . 2  descri bes the exi sti ng envi ronment at  the proposed s i t e ,  and Sects . 3 . 3  and 
3 . 4  descri be the exi sti ng  envi ronments at  the Equal i ty and Ravenswood s i tes . The descri pt ion 
of the proposed s i te i nc l udes data obta i ned from an exten s i ve , one-year basel i ne mon i tori ng  
program . Al ternati ve s i tes  are descri bed i n  terms of  exi sti ng i nformati on ava i l ab l e  to  the 
publ i c .  Each of the secti ons is d i v i ded i nto four bas i c  subs ecti ons : ( 1 ) l and ; ( 2 )  wate r ;  
( 3 )  ai r ;  and ( 4 )  economi c ,  soci a l , a n d  cul tural features . These four  subsections are further 
d i v i ded by spec i f i c  envi ronmenta l categori es . For examp l e ,  the l and subsecti on for the proposed 
s i te ( 3 . 2 ) i s  presented i n  the fo l l owi ng manner : 

3 . 2 . 1 
3 . 2 . 1 . 1  
3 . 2 . 1 . 2 
3 . 2 . 1 . 3 

Land 
rand use and devel opment  
Geol ogy and so i l s  
Vegetat ion  and  wi l d l i fe 

I n  add i t i o n ,  wi th i n  the text ,  each of the above subsections  may be broken down i nto several 
addi ti onal subcategori es . The subcategori zation for the proposed and a l ternati ve s i tes  are 
i dent ica l . The water sect i on contai ns i nformat ion on surface water hydrol ogy , groundwater 
hydrol ogy and qual i ty ,  and s urface water qual i ty and aquati c  eco l ogy .  The ai r secti ons conta i n  
i nformat ion perta i n i ng t o  meteorol ogy , a i r  qual i ty ,  and no i se .  The economi c ,  soc i a l , and 
cu l tural features secti ons contai ; 1 i nformation  on popul ati on ; hous i n g ;  l abor and i ncome ; publ i c  
serv i ces ; transportati o n ;  and hi stori cal , cu l tural , and archaeol og ica l  feature s .  

3 . 2  PROPOSED S I TE - NEWMAN , KENTUCKY 

3 . 2 . 1  Land 

I nformat ion about the proposed s i te in the areas of l and use and devel opment , geo l ogy , so i l s ,  
and sei smi c i ty ,  and vegeta t i on and wi l dl i fe i s  pre sented i n  th i s sect ion . 

3 . 2 . 1 . 1  Land use and devel opment  

The  proposed S RC- I  s i te i s  l ocated i n  northwestern Kentucky i n  northwestern Davi ess  County ,  some 
9 km ( 5 . 6  mi l es ) south of the Oh io  R iver ,  wh i ch i s  a l so the I nd i ana border .  S i tuated on the 
Dav i e s s -Henderson county border,  the s i te is p redomi nantly rural . At the present t ime , some 90% 
of total l and i n  Dav i es s  and Henderson counties i s  used for agri cul ture . 

The neares t communi ty to the s i te i s  the haml et of Newma n ,  Kentucky , s i tuated about 1 km 
( 0 . 6  mi l e ) northward .  The three nea rest  popu l at ion centers of s i gni fi cant s i ze are Owensboro , 

* 
Th i s  chapter i s  based l arge l y  on i n format ion from the appl i cant ' s  Envi ronmental Report but 

a l so i nc l udes i n format ion from i ndependent sources such  as the open l i terature and data hel d by 
other knowl edgabl e agenc i es . 

3- 1  
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county seat of Dav i ess County , 1 9  km ( 1 2  mi l es )  to the eas t ;  Henderson , county seat of Henderson 
County , about 26 km ( 1 6  mi l es )  to the west ;  and Evansvi l l e ,  Indiana , about 27 km ( 1 7  mi ) to the 
northwest.  Owensboro and Henderson are connected by U . S .  H i ghway 60 , a primary east-west route . 

The s i te l i es enti rely i n  Davi ess County and borders Henderson County on the west , the Green 
Ri ver to the south , Ma rti n Creek to the east ,  and the Lou i sv i l l e  and Nashvi l l e  Ra i l road on the 
north ( Fi g .  3 . 1 ) .  Si te topography i s  rel ati ve ly  f lat ,  rangi ng i n  el evati on from 1 1 3 to 1 1 9  m 
( 370 to 390 ft ) above mean sea l evel ( MSL ) . The Green Ri ver,  at about 1 06 m ( 350 ft) MSL i s  at 
the base of a l 2-m ( 40-ft) bl uff. Al l l oca l streams dra i n  i nto the Green Ri ver , wh i ch fl ows 
northwest i nto the Ohi o Ri ver.  

I L L I N O I S  
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F i g .  3 . 1 . SRC - I  study areas . 
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REGIONAL IM PACT AREA 

LOCAL IM PACT AR E A  

SRC - I  S ITE 

The  s i te area has  been used  i ntens i ve l y  for agri cul tural purposes for over  1 00 years . Once an 
uncontro l l ed fl oodpl a i n ,  the s i te is  now dra i ned by arti f i c i a l  di tches and stands mostly as 
c l eared , re l a t i ve l y  dry fi e l ds .  Narrow bands of trees sti l l  l i ne the banks of  Mart i n  Creek and 
the Green Ri ver. l 

Soi l s  on 9 1%  of the s i te are cl ass i f i ed as prime farml and by the U . S .  So i l  Conservati on Servi ce 
(Appendi x  X ) . 2 , 3  Add i t i onal soi l i nforma t i on i s  i ncl uded i n  Appendi x L .  Land use patterns for 
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the proposed s i te are depi cted i n  Fi g .  3 . 2  and l i sted i n  Ta b l e  3 . 1 .  E i ghty-ni ne a nd one-ha l f  
percent of ons i te l a nd i s  used for agri c u l ture , and 85 . 1 %  of the l and wi t h i n 3 . 2  km ( 2  mi l es )  i s  
agr i c u l tura l . On s i te ,  the pri nc i pa l  crops grown a re soybeans and tobacco ; soybeans a re w ide ly  
produced i n  the  s i te a rea . P r i nc i pal  crops i n  the reg i on are corn , soybeans , and whea t .  
Da v i ess County ranks second i n  Kentucky i n  soybean product i on and th i rd i n  corn . Henderson 
County ranks second i n  corn and fourth in soybean product i o n , accord i ng to the 1 974 U . S .  Census 
of Ag ri c u l ture .  Trends in both count i es have been toward fewer , but l a rge r ,  farms ; however , 
tota l farm acreage has dec l i ned overa l l  ( L .  Matheny , Owens boro Metropo l i tan Pl ann i ng Commi s s i on ,  
persona l  commun i cati on , J une 1 1 ,  1 97 9 ) . 
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Fi g .  3 . 2 . P resent l and use o f  proposed s i te .  Source : Dames & Moo re f i e l d data , 1 9 79 . 

3 . 2 . 1 . 2  Geo l ogy and soi l s  

P hys i ography and surfi c i a l  geo l ogy 

The proposed s i te i s  l ocated i n  the Wes tern Kentucky Coa l F i e l d ,  wh i c h  l i es i n  the southern ti p 
of the I l l i no i s  Ba s i n .  Reg i o na l l y ,  the phys i ography i s  c haracteri zed as h i l l y ,  hav i ng moderate 
rel i ef ,  wi th gent l y  s l op i ng h i l l s i des and broad f l oodp l a i ns i n  the major  stream val l eys . The 
s i te and i ts i mmed i ate surround i ngs cons i st of  f l a t  to gentl y ro l l i ng terra i n  of  the Green and 
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Table 3. 1 .  Existing land uses for proposed site and adjacent area" 

Proposed site Local area 
Land use category 

Hectares Acres Percentage Hectares Acres Percentage 

Agricu l tu ral uses 

Pasture and/or cleared 26 64 4.3 

Cropland 507 1 253 84.5 

Tobacco 4 1 0  0.7 -
Total agricu l tural  537 1 327 89.5 2765 6832 82.2 

Wood l and 40 99 6 .7  358 885 10.6 
Water < 1  <2 0.2 1 9 5  481 
Residential ( including 8 20 1 .3 40 99 1 .2 

houses, barns, and yards) 
Roads 1 4  35 2.3 

Wildl ife management 0 0 3 7 0. 1 
Marshland 0 0 2 5 0. 1 
Commercial 0 0 3 <0. 1  
I nsti tutional 0 0 <1 <0. 1  --

Total 600 1 482 1 00.0 3365 83 1 3  1 00.0 

a "  Adjacent" refers to the area with in  3.2 km (2  mi les) of the site. 
Source: Site land uses based on Da mes & Moore field data, 1 979, and on D O E  staff ca lcu lations 

from aer ia l photographs; local area land uses from Dames & Moore field data, 1 977. 

Oh i o  R i ver f l oodpl a i ns ( Fi g .  3 . 3 ) . Ri ver channe l s are i nc i sed i n  the fl oodp l a i n  a l l uv i um to a 
depth of about  1 0  to 1 5  m ( 30 to 45  ft ) .  Al l surface runoff from the s i te enters the Green 
R i ver ; the eas tern part of  the s i te dra i ns to Marti n Creek , and the wes tern port i on dra i ns to 
Bryant D i tch , wh i ch f l ows to Ri c h l and S l ough and u l t i mately to the Green Ri ver . Fl ows i n  
Bryant D i tch and Marti n Creek are i ntermi ttent . 

Bedrock underl yi ng the reg i on i s  of Pennsyl van i an Age and cons i sts of i nterbedded s ha l es , s i l t
s tones , sandstones , and coal ( Fi g .  3 . 4 ) . Duri ng P l e i s tocene g l aci at i on , i ncreased prec i pi tati on 
a nd g l ac i a l  mel twaters caused the maj or ri vers of  t he reg i on to erode deep channe l s  in  the 
re l ati vely soft bedrock .  These channe l s fi l l ed wi th sand a nd gravel deri ved from g l a c i a l  out
wa sh  and s urface eros i on ,  form i ng the broad Ohi o Ri ver a l l uv i a l p l a i n .  Bor i ngs on the s i te 
penetrate approx i mate l y  40 m ( 1 30 ft ) o f  sand and gravel before reach i ng bedrock . The nearest  
bedrock outc rops a re i n  the h i l l s  about  8 km  ( 5  mi l es )  southwes t  of the s i te .  

Geo l og i c  structure 

Pennsyl van i a n  bedrock of the Western Ken tucky Coa l Fi el d i s  i n  the southern t i p  of the I l l i no i s 
Ba s i n ,  one of the major  s tructural fea tures o f  the eastern mi dconti nent .  W i th i n  the reg i on , 
fau l t i ng and fol di ng have been h i stori ca l l y  S i gn i fi cant , the most  recent events bei ng  mi nor 
earthquakes focused i n  the New Madri d and Wa bash  Va l l ey fau l t  zones . Fi g ure 3 . 5  s hows reg i ona l  
geo l og i c  structural e l ements . Bed rock d i p at  the s i te refl ects the reg i ona l westerly trend wi th 
m i nor l ocal  fl exures superposed . Local di p ,  accord i ng to subsurface data , i s  about 6 m/km 
( 30 ft/mi l e )  ( ref .  4 ) .  

The Rough  Cree k Fau l t  zone i s  about 24 km ( 1 5  mi l e s ) south o f  the s i te ,  the Wabash  R i ver Fau l t  
zone i s  about 64 km ( 40 mi l es )  wes t of  the s i te ,  and the Curdsvi l l e  Fau l t  zone i s  about 8 km 
( 5  mi l e s )  southeast of the s i te .  Loca t i o n  of the Curdsvi l l e  zone i s  s hown i n  Fi g .  3 . 4 .  Sei smi c 
events i n  the  New Mad ri d a nd Wabash zones ref l ect  mi nor movements o f  fau l ts west of the s i te .  
The Rough  Creek and Curdsvi l l e zones l ack  the recorded sei smi c h i story o f  the New Madr i d  and 
Wa bas h  zones a nd have not been i denti fi ed as source zones of  s i gn i fi cant se i sm ic  acti v i ty .  



i 
- N -

j 

F i g .  3 . 3 .  The proposed SRC - J  s i te .  
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FAUL T BOUNOARY O F  
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CONCEALED 

F i g .  3 . 4 . Soi l s  map of the a rea . Source : ER , F i g .  B . 3 .  
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For the p urpose of des i g nati ng re l at i ve ea rthquake hazard i n  vari ous  parts of the U n i ted States , 
the sei smi c r i s k  zone map has been comp i l ed ( see Appendi x L ) . The r i s k  c l a s s i fi cati on ranges 
from zone ° through 3 ;  i n  zone 0 ,  damage to bui l d i ngs i s  not anti c i pated , and i n  zone 3 ,  major  
des truct i ve earthquakes may occur  wi th r i s k  of  maj or damage to  structures . The  s i te i s  l ocated 
on the boundary between r i s k  zones 2 and 3 .  The bas i s  for the re l at i ve l y  h i gh r i s k  c l a s s i f i ca
t i on i n  th i s  reg i on i s  the conti nued sei smi c  acti v i ty rel ated to  the New Madri d ,  Waba sh  Va l l ey ,  
and  S t .  Genevi eve Fau l t  zones to the wes t .  The New Madri d earthquakes of 1 8 1 1 - 1 81 2  were the 
most severe se i smi c events recorded i n  the Un i ted States ( est imated ep i central Mod i fi ed Merca l l i  
i ntens i t i es were X I - X I I ) ;  however , sei smi c i ty i n  the reg i on s i nce those events has  been of much 
l ower magn i tude . Genera l l y ,  we l l -des i g ned and wel l -cons tructed bui l d i ngs  are not damaged by 
earthquakes wi th Merca l l i  i ntens i ti es l es s  than about V I I I .  Earthq u a kes of Mod i fi ed Mercal l i  
I n tens i ty V or  g reater that have affected the Owensboro-Henderson a rea a re l i s ted i n  Append i x  L .  

From a h i stori cal  perspec t i v e ,  f i v e  earthqua kes have affected the s i te wi th i n tens i t i e s  of V I  or 
g reater s i nce the 1 8 1 1 - 1 81 2  events ; i ntens i ty V I I  is  the max i mum recorded i nten s i ty .  I n tens i t i e s  
o f  the maj or  s hocks o f  the 1 8 1 1 - 1 8 1 2  earthquakes a re e st imated t o  have been V I I  to V I I I  i n  the 
v i c i n i ty of the s i te .  
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F i g .  3 . 5 .  Reg i ona l  geo l og i c  s tructu re and fau l t  map . w .  J .  H i nze 
and L .  W .  Brai l l e ,  A Tectonic Overview of the Centra l Midcontinent, Report 
NUREG-0382 , U . S .  Nuc l ea r Reg u l atory Commi s s i on , 1 977 . 

Hori zontal  g round accel erati on , wi th respect to na tural  g ra v i ty ,  i s  a meas ure of the i ntens i ty 
of sei smi c d i s turbances . The max i mum acce l erati on anti c i pated at the s i te res u l ti ng from 
recu rrence of a New Madri d earthq uake wou l d  be approxi mate l y  25% that of g rav i ty .  Such  a n  event 
cou l d  resu l t  i n  severe damage to ord i na ry structures and l i ght  damage to speci a l l y  desi gned and 
b u i l t  structures ( Append i x  L ,  F i g .  L . 6 ) . 

E s t i mati on of recurrence frequency of maj o r  ea rthq ua kes i s  based on stati s t i ca l  ana l ys i s  of  
h i stori c records . The recurrence i nterva l for  severe earthqua kes in  the  New Madr i d  zone  i s  
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est imated to be 666 yea rs by Rus s  and 1 000 yea rs by Nuttl i and Herrma nn . s  F i ve earthqua kes of 
i ntens i ty V I  o r  greate r affected the Henderson-Owensboro area in  the l 62-year period between 
1 8 1 2  and 1 974 .  As s umi ng an even d i stri buti o n ,  an i ntens i ty V I  or greater event wou l d  have 
occu rred once every 32  yea rs . The actua l i nterva l s  between these events range from 4 to 53 yea rs 
w i th a mean of one event i n  29 yea rs . Duri ng the s ame t ime peri od , i nterva l s  between earthquakes 
of i ntens i ty V or  g reater range from a few months to 43 yea rs , wi th a mean  recu rrence i nterval 
of  one event in 1 2  yea rs . 

Engi neeri ng propert i es of a l l uv i um 

Res u l ts of s ub s urface i nvest i gati ons  and so i l tes t i n g  a re s ummari zed graph i ca l l y  i n  F i g .  3 . 6 . 4  
Th ree gene ra l types o f  a l l uv i a l  materi a l  a re present beneath the s i te :  s u rfi c i a l  s i l ty c l ay and 
s i l t  soi l s ,  a vari ab l e l en s  of l oose sand ,  a nd dense sand wi th g ra ve l l y  beds . Duri ng fi e l d 
i nvest i gati ons , the penetrati on res i stance of ma teri a l s  i n  each of these zones was mea s u red . 
The most  s i gn i f i cant f i nd i ng was the l ow-dens i ty ,  l oose sand zone . Th i s  wedge , or  l en s - shaped 
body of  materi a l , i s  beneath the southern ha l f  of  the a rea to be deve l oped i n  the demonstrat ion  
phase ; i ts th i ckness ranges from l es s  than  3 m ( 1 0  ft)  to  approx imately  1 1  m ( 35 ft) . Th i s  zone 
i s  i mportant becau se cons truct i on of a sound foundati on wi l l  requ i re preconso l i da t i o n  of  l oose 
materi a l s  beneath some p l ant a reas  before cons tructi on . 

Under unconso l i dated cond i t i on s , th i s zone i s  of concern i n  the foundat ion  because i t  cou l d  
cause d i ffe rent i a l  settl ement  o f  structu res and some restri cted zones may be potenti a l l y  l i q ue
fi ab l e under earthquake accel erat i ons  of  0 . 1 5  g .  D i fferenti a l  settl ement res u l ts from gradual  
compact ion  of l oose so i l  mater i a l s  under l oad  cond i ti ons . L i q uefac t i on i s  fa i l u re of  satura ted 
so i l s  caused by se i smi c s hak i ng or other v i bra t i on that causes  pore pres sure to exceed confi n i ng 
pressure resul ti ng i n  f l otat ion  of so i l  parti c l e s . L i q uefacti on res u l ts i n  l os s  of so i l -bear i ng 
capaci ty ,  and in  extreme cases , the so i l may fl ow a s  a v i s cous  l i q u i d .  Assessment of  the 
potenti a l  for l i quefacti on o f  s i te so i l s  i s  i nc l uded in the geotechn i ca l  report of  ATEC Asso
c i a tes of  Kentucky , port i ons of  wh i ch are i nc l uded i n  Appendi x L .  

Mi neral resources 

Mi neral resources of the a rea are coa l , petro l eum , sand , 
and gravel . Tab l e  3 . 2  i s  a l i st of coa l seams that occur 
i n  the strati graph i c  i nterval under ly i ng the s i te .  Test 
bori ngs i ndi cate no s i gn i f i cant thi cknes ses of these 
seams a t  the s i te ;  however , dri l l i ng records from gas  and 
o i l wel l s  in  the general  a rea report coal at  depth . Coa l 
has  been mi ned i n  the Bon Ha rbor H i l l s  to the east and 
i n  the h i l l s  south of  the Green Ri ver va l l ey .  Any coal 
that underl i es the s i te i s  bel ow the water tabl e ,  mak i ng 
mi n i ng by ex i st i ng methods i nfeas i bl e .  

Seven sma l l o i l f i e l d s  have been d i scovered and deve l oped 
i n  the l oca l  a rea . Oi l producti on for 1 978 was 403 , 388 
bbl for Dav i e s s  County and 7 1 5 , 783 bbl for Henderson 
County (Append i x  L ) .  P roducti on f i gures  for natura l gas 
a re not a va i l ab l e .  Twe l ve exp l o ratory wel l s  dr i l l ed on 

Table 3.2. Coal  seams of the local area 

Sea m 

No. 1 3  
No. 1 2  
No. 1 1  
No. 9 

Thickness 

Less than 30 em ( 1 2 in . )  
Thin to locally absent 
58 to 96 em (23 to 38 in . )  
92 to 1 55 em (36 to 60 i n . )  

Source: W .  G .  Joh nso n ,  Geologic Map a' 
the Reed Quadrangle, Kentucky-Indiana, 
U .S .  G eolog ical S u rvey, 1 972. 

the s i te were dry , a nd i t  i s  a s s umed that no petro l eum reserves exi s t  beneath the s i te .  Severa l 
produc i ng we l l s  are l ocated east of the s i te acros s  Mart i n  Cree k .  Appendi x  L conta i ns addi ti ona l 
i nformati on on  l oca l  petro l eum producti on . 

No sand or  gravel  has  been mi ned from the s i te ,  a l though reserves of potent i a l l y  mi neab l e  s and 
u nderl i e  the s i te .  Sand a nd gravel have been produced by dredg i ng a l ong the Ohi o Ri ver . 

Soi l s  

Surfi c i a l  soi l s  on the s i te are s i l ty l oams predomi nantly be l ongi ng to the E l k-Otwel l -Gi nat 
Assoc i ati on . Typi ca l l y ,  so i l s  are l evel  to gent l y  s l op i ng , dee p ,  we l l  dra i ned to poorl y  dra i ned , 
medi um-textured , a nd s l i g ht ly  ac i d i c . 2 These soi l s  formed on the th i ck sand and g ra ve l  a l l uv i a l  
depo s i ts .  Terrace so i l s  a re thi ck , w i th l oamy s urface hori zons wel l s u i ted for agr i cu l ture . 
Soi l s  o n  most  of the s i te a re c l as s i f i ed a s  prime farml and by the U . S .  So i l  Conservati on  
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Fi g .  3 . 6 .  Gene ra l i zed cross secti ons on the s i te .  Source : ATE C  As s oc i ates , Pre liminary Geotechnica l Engineering Study, 2000 TPD Solvent Refined Coal  Faci lity, p repared for Whee l abrator C l ean fue l Corporat i on and Kentucky Center for Research , 1 9 7 7 .  

Serv i ce . 2 F i g ure 3 . 7 shows t h e  d i stri buti on of  pr ime agr i cu l tural  soi l s  o n  t h e  s i te .  Add i t i ona l  
i nforma t ion  about  soi l s  i s  i nc l uded in  Append i x  L .  

3 . 2 . 1 . 3 Vegeta t i on a nd wi l d l i fe 

Vegeta t i on 

Before Eu ropea n sett l ement , the s i te area was covered by a m i xed-mesophyti c ha rdwood fo rest i n  wh i ch oa k ,  h i c kory ,  t u l i p  tree , map l e ,  American  beech , and sweet gum were common . Through t i me , l og g i n g  and c l ea r i ng fo r a g r i cu l ture g radua l l y reduced the or i g i na l  fores t ,  except i n  a reas ma i nta i ned for t i mber product ion  and uns u i ted for cropl ands , such as a reas of  steep re l i ef , poor so i l , i mpeded dra i nage , seasona l f l ood i ng ,  or poor access i b i l i ty .  Western Da v i ess County has  exten s i ve a l l uv i a l  swamps , espec i a l ly  a l ong the  l owe r reaches of  the  Green and Ohi o ri vers . 6  E l ements of both the oak- h i c kory fores t and the southern fl oodp l a i n  forest a re present . 7  
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F i g .  3 . 7 .  Di str ibuti on of pr ime farml and so i l s  i n  the s i te .  

Ori g i na l  forests o n  the s i te have been l a rgely c l eared for agri cu l ture . Exi sti ng vegetati on and 
cover types on  the s i te a re s hown in  Fi g s .  3 . 2  and 3 . 3  and acreages o f  each i n  Tab l e  3 . 3 .  

The ri pari an  forest  a l ong the Green Ri ver , wh i ch i s  seasona l ly  f l ooded , i s  domi nated by s i l ve r  
map l e  a n d  s ugarberry , wi th more mi nor  amounts o f  pi gnut h i c kory ,  wh i te ash , sycamore , sugar 
map l e ,  and s hagbark h i ckory .  The tota l of  32 spec i es of  overstory trees recorded in thi s forest 
i nd i cat2s very h i gh d i vers i ty .  Th i rty-one spec i es of  g round-cover p l ants (most ly  h erbaceous 
wi th a few woody seedl i ng s ) were recorded i n  thi s fore s t .  

T h e  bottom l and forest  a l ong  Ma rt i n  Creek i s  domi nated by s i l ver map l e  a nd sweet gum . Other 
abundant tree speci es ( i n  order of  decrea s i ng i mportance ) a re s hagbark h i c kory ,  red oak ,  mocker-
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Table 3.3. Vegetation and cover types on the proposed site 

C over type H ec ta res A c re s  Percentage 

C ro p l a n d ,  soybe ans a n d  t o b acco ( 1 969) 5 1 1 1 2 63 85 2 
P as t u r e l a n d ,  tame a n d  f al l ow 26 64 4 . 3  
W o o d l ots 1 0  25 1 . 6 
R i p a r i a n  forest.  G reen R iv e r  1 5  37 2 .5  
B ot to m l a n d  h a rdwoods, M ar ti n  Creek 1 5  37 2 . 5  
F en cerow 7 1 7  1 2 
P o n d s  < 1  < 2 . 5  <0 2 
R e s i d e n t i a l  a n d  roads 1 5  37 2 .5  

Tota l  600 1 4 82 1 00 0 

nut  h i c kory ,  r i ver b i rch , p i g nut h i ckory ,  and  bl ack  wa l nu t .  Th i s  forest i s  a l so h i gh l y  d i verse ; 
a tota l of 30 spec i es of trees were recorded , i nc l ud i ng a few cypress trees . T h i rty- two spec i es 
of ground-cover p l a nts were recorded i n  th i s  forest . 

About 2 km west of the p roposed s i te i s  a 256-ha bottoml and ha rdwood forest desi g nated as  
Ri c h l and S l oug h .  Beca use of  the h i g h ly  devel oped overstory and abundance of  mast- produc i ng 
trees , th i s area represents a r i c h  bi oti c resource and h i gh-qua l i ty wi l d l i fe hab i tat . Brya nt 
D i tch , wh i ch dra i ns the western porti on of the s i te ,  ma kes u p  about one percent of  the s l ough ' s  
tota l watershed ( Sect .  4 . 2 . 2 . 1 ) .  

W i l d l i fe 

Many mamma l s pec i es present on  s i te are those that to l erate or prefer agri cu l tural or other 
d i sturbed habi tat .  Reduc t i o n  of nati ve wi l d l i fe habi tats due to l ogg i ng , graz i n g ,  and i ntens i ve 
agri cu l tural p racti ces i s  for the most  part respons i b l e  for the re l a ti vely l ow d i vers i ty and 
abundance of  wi l d l i fe at  the s i te .  S i xteen spec i es of mamma l s ,  i nc l udi ng s i x  roden t ,  fi ve 
furbeari ng , and fi ve game spec i es ,  were observed duri ng 1 97 7 - 1 978 fi e l d  i nvesti gat i ons . Twenty
three addi t i ona l  s pec i es range over the s i te . s  

Sma l l  rodents ( s hrews , m i c e ,  a nd mo l es )  and some furbearers (oppossum and s k unk )  occur i n  a l l 
the habi tat types on the s i te .  The ch i pmunk  ( rodent ) ,  gray fox and raccoon ( fu rbea rers ) ,  and 
squ i rrel s and deer ( game spec i e s )  occur i n  wooded hab i ta t .  The cottonta i l  ra bb i t ,  woodchuck , 
and  red fox occur  i n  f i e l d s ,  fencerows , and open habi tat . Ava i l a b l e  habi tat appears to be the 
c h i ef l i m i t i ng factor for most furbea rers and other mamma l s  on the s i te . 

The swamp ra bb i t ,  a spec i es that has dec l i ned s i gn i f i cant ly  as a resu l t of l oss  of fl oodpl a i n  
forests pr imar i ly  to agr i cu l ture , was not observed on the s i te .  However , i t  probab ly  occurs i n  
bottoml and fores ts i n  the area . O n  the s i te ,  the na rrow stri p of forest o n  the banks of the 
Green Ri ver does not p rov i de s u i ta b l e  habi tat for swamp ra bbi ts , wherea s the forest a l ong Ma rti n 
Creek appears to be mo re s u i tabl e .  

T h e  o n l y  b i g  game spec i es found i n  t h e  v i c i n i ty i s  the wh i te-ta i l ed dee r ,  wh i ch i s  n o t  common 
( D .  Mos e l y ,  Kentucky Depa rtment  of F i s h  and W i l d l i fe ,  personal  commu n i cat i on , October 1 97 7 ) . A 
few deer move through the s i te a l ong the ri pa r i a n  and bottom l a nd hardwood habi tats . Ava i l abl e 
hab i tat i s  too res tri cted to permanently support many deer . 

Ha b i tats i n  the s i te a rea prov i de cover , feed i ng ,  roosti ng , and nesti ng s i tes for many spec i es 
of b i rds . D ur i ng fi el d studi e s ,  1 06 spec i es were observed , of wh i c h  38 a re permanent resi dents , 
3 3  a re summer res i dents , 2 1  are trans i en ts , and 1 4  are wi nter res i dents . The r i pa r i a n  and 
bottom l a nd hardwood hab i tats genera l l y support the greatest abundance and d i vers i ty of  bi rd s .  
T h e  s i te ' s  pastures a n d  c ropl ands are extens i ve l y  used by l a rge numbers o f  starl i ngs , grackl es , 
b l ackb i rds , crows , and cowbi rds i n  l ate summer and fa l l  but are poor hab i tat for most wi l d l i fe 
spec i e s .  

Bo bwh i te and mourn i ng dove are the o n l y  up l and game b i rds o f  the s i te area . Doves are common , 
but  qua i l  a re uncommon because  of l ack of su i ta b l e  habi tat .  
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At the s i te i tsel f ,  habi tat for wa terfowl i s  very l i mi ted . The area a l ong Ma rti n Creek prov i des 
some nest i ng hab i tat for wood ducks , and a few ducks use the Green R i ver and the sma l l ponds on 
the s i te .  Two waterfowl areas are l ocated nea r the s i te ,  the S l oughs  W i l d l i fe Management Area 
( SWMA ) , 2 km south-southwest of the s i te ,  and the R i c h l and S l ough , 1 to 2 km west  of  the s i te .  
The  SWMA i s  a 75-ha ( 1 85-acre ) u n i t managed for wa terfowl by the State o f  Kentucky . Waterfowl 
use th i s  area pr imar i l y  duri ng fl ood i ng i n  the l ate wi nte r  and ea r ly  spr i ng . The area i s  open 
to pub l i c  h unt i ng i n  accordance wi th statewi de regu l ati ons  ( B .  Burnl ey ,  Kentucky Department of 
F i s h and W i l d l i fe Resources , personal  commu n i cati on , December 1 ,  1 980 ) . The  R i c h l and S l ough  i s  
a pri vate l y  owned wetl and area . Both areas are used by several s pec i e s  of  mi gra t i n g  and over
wi nteri ng ducks , and proba b l y  s upport breed i ng pop u l ati ons  of  wood ducks . 

Al though 69 spec i e s  of amphi b i a n s  and repti l es ( herpti l e s )  have ranges that encompass the s i te , 9  
o n l y  1 0  spec i es ( 4  amph i b i a n s  and 6 repti l e s )  were observed at the s i te dur i ng fi e l d  surveys . 
Three sma l l ponds on the s i te prov i de good hab i ta t for several herpti l e  spec i e s . 

Threa tened and endangered spec i es 

The U . S .  F i s h  and W i l d l i fe Service  ( US FWS ) was contacted by DOE ( see Append i x I for the corre
spondence )  a bout  Federa l l y  protected fauna  and fl ora i n  accordance wi th the Endangered Spec i es 
Ac t of 1 9 73 ( PL85-624 , 1 958 ;  1 6  U . S . C .  661 - 666 ) and i nd i cated that the I nd i ana  bat m i g h t  occur 
on the s i te .  Su bsequent su rveys found the I nd i ana  bat i n  the r i pa r i a n  forest  a l ong Mart i n Creek 
but  not a l ong the Green Ri ver .  ( See Append i x  K for B i o l og ica l  Asses sment and Appendi x I for 
the B i o l og i c a l  Opi n i o n  of the US FWS . )  No breed i ng co l ony of I nd i ana  bats was found , a l though a 
col ony cou l d  have been present . 

One other mamma l spec i es and two b i rd spec i e s  mi g ht occur on the s i te :  the gray bat ,  the ba l d  
eag l e ,  and the Arcti c pereg r i ne fa l con . l o The  range of the gray ba t i nc l udes Kentucky , but i t  
h i bernates and breeds i n  cave s .  Therefore , i t  i s  u n l i ke l y  to occur  on the s i te because  there 
a re no caves and i t  was not found duri ng bat s urveys i n  forests a l ong  Marti n Creek and the Green 
Ri ver and at  two ons i te pond s .  T h e  eag l e  a n d  fa l con  wou l d  be expected o n l y  as  extreme l y  i n fre
quent v i s i tors to the s i te .  

No spec i es o f  p l ants havi ng Federa l status a s  threatened o r  endangered were observed a t  the 
s i te ;  and no p l ant spec i es on  the Federa l l i st l O  a re reported i n  Kentucky . l l  The Kentucky 
Natu re P reserves Commi s s i on i s  current l y  exami n i ng i ts fi l es to see i f  a ny threa tened , endangered , 
or  rare spec i e s  occur on or  near the proposed s i te ( D .  Harker , Kentucky Nature P reserves Comm i s 
s i on ,  personal commu n i cat i on , December 1 ,  1 980 ) . 

Several spec i es of wi l d l i fe current l y  on the Audubon "B l ue L i st "* were common l y  observed at the 
s i te . 1 2 These i ncl uded the marsh  hawk , Ameri can kestre l , ea stern b l uebi rd , red-headed wood
pecker , ye l l ow- b i l l ed cuc koo , l oggerhead shr i ke , and yel l ow wa rb l er .  The red-headed woodpec ker 
was commo n l y  observed i n  the ons i te forests duri ng a l l seasons of  the year . The kestrel wa s 
observed i n  open l and habi tats duri ng a l l  seasons .  The rema i n i ng spec i es were common duri ng at  
l east  one seaso n .  

3 . 2 . 2  Wa ter 

Th i s  section  presents i nformat i on a bout  the proposed s i te i n  the areas of  s urface water hydrol 
ogy , g roundwater qua l i ty and hydro l ogy , and s urface water qua l i ty and aq uat i c  ecol ogy . 

3 . 2 . 2 . 1  S urface water hydro l ogy 

The s i te i s  l ocated on the combi ned a l l uv i a l  p l a i n  of  the O h i o  and Green r i vers on  the north 
bank  of  the Green R i ver . Norma l pool el evat ion  of  the Green R i ver i n  t h i s s tretc h i s  1 0 7 . 4  m 
( 349 ft)  a s  contro l l ed by Lock and Dam No . 1 l ocated about 1 6  km ( 1 0  mi l es )  downstream . Channel  
depth at  the s i te i s  about 3 m (9  ft) , a nd i ts wi dth is  about 6 1  m ( 200 ft) . Regu l ated ri ver 
f l ow bel ow Lock No . 2 at Ca l hou n ,  a bout 69 km ( 43 mi l es )  u pstream from the s i te ,  i s  1 1 . 3  m3(s  
( 400 cfs ) ( B .  Layma n ,  U . S .  Corps  of Eng i neers , Lou i sv i l l e D i stri ct , persona l comun i cat i �n , 

* The " B l ue Li st"  l i sts bi rd spec i es whose popu l ati ons  have exper i enced s i gn i fi cant  dec l i ne 
i n  recent yea rs and that may become threatened wi th exti nct i o n  i f  the dec l i ne conti n ues . 
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1 977 ) . E st imated 7 -d .  ten-yea r l ow fl ow of the Green Ri ver at i ts confl uence wi th the O h i o  
Ri ver i s  about 1 1 . 2  m 3 / s  ( 394 cfs ) . 1 3 The max i mum d i scharge recorded at t h e  Ca l houn gage wa s 
5890 . 6  m 3/s  ( 2 08 . 000 cfs )  on January 2 7 .  1 93 7 .  wh i ch i s  the fl ood of record for the Green 
Ri ver . 1 4 A f l ood i n  1 898 may have exceeded th i s  di scharg e .  but no accu ra te records a re ava i l ab l e .  

Eva l uat ion of s i te f l oo d i n g  potent i a l  due to f l oods of 1 00-year frequency and greater req u i res 
cons i dera t i o n  of f l ood e l eva t i ons of the O h i o  and Green r i vers because the i r  fl oodp l a i n s coa l esce 
at  the s i te .  S i te f l ood i ng can be caused both by i ndependent or s i mu l taneous fl ood i ng of the 
two ri vers . F l oodway mode l i ng i nd i cates that the e l eva t i ons of the 1 00-yea r fl ood on the Green 
Ri ver a l one wou l d  be 1 1 6 . 62 m ( 382 . 5  ft ) .  The 1 00-year f l ood l evel  res u l t i ng from comb i ned 
fl ood i ng of  the Green and Oh i o  R i vers wou l d  be 1 1 7 . 38 m ( 385 ft ) .  Append i x  E conta i ns a desc ri p
t i o n  of the  model i ng a nd res u l t s .  F i gure 3 . 8  shows the  extent of fl ood i ng of the proposed s i te 
i n  the event of a 1 00-year freq uency f l ood ; under ex i st i ng cond i t i ons . approx i mate l y  ha l f  of  
the s i te wou l d  be i nu ndated .  F i gure 3 . 9  shows the  extent of  f l ood i ng i n  the  event of  a 500-year 
f l ood . 

S i te dra i nage i s  depi cted i n  Fi g .  3 . 1 0 . C u l ti va t i on and ma n-made structu res have a l tered su rface 
dra i nage pa tterns on the s i te .  Su rface wa ter from the eastern th i rd of  the s i te dra i n s  toward 
Ma r t i n  Creek on the s i te ' s  eastern boundary .  Mart i n  Creek then fl ows d i rect ly  to the r i ver . 
The northwestern port i on of the s i te dra i ns to Bryant Di tch . a man-made channel  ma i n tai ned by 
drag l i n i ng .  Both i n termi ttent creeks a re usua l l y  dry d ur i n g  summer and fa l l .  Brya nt D i tch 
dra i ns to R i c h l a nd S l ough  to the wes t of the s i te .  The s l ough  then dra i ns to the Green Ri ve r .  
The southern port i on o f  the s i te dra i ns di rect ly  t o  the Green Ri ver . There are a l so s i x  sma l l 
ponds on the s i te . each l ess than 0 . 3  ha ( 1  acre ) . The s i te dra i nage wi l l  be a l tered by con
struct ion  act i v i t i es .  However .  u nt i l s i te g rad i ng p l ans  a re comp l eted . an accurate drai nage 
pattern cannot be s pec i f i ed .  

3 . 2 . 2 . 2  Groundwater hydrol ogy and gua l i ty 

Hydrol ogy 

Al l uv i a l  sands and grave l s beneath the s i te conta i n  a va l uab l e aqu i fer wh i c h i s  w i de ly  devel oped 
i n  the reg i on as a potab l e water s upp ly  and wh i ch supp l i es water to l oca l  res i dents through 
domes t i c  we l l s .  The a l l uv i um i s  a comb i ned depos i t  of sedi ment from the O h i o  and Green ri vers . 
and  the a l l uv i a l  aqu i fer i s  i n  hydro l og i c connect i on wi th both ri vers where c hannel  bank  a nd bed 
depos i ts are permeab l e .  Rec harge  to the aqu i fer i s  prov i ded pr imar i l y  by i nf i l tra t i on o f  r i ver 
water and secondari l y  by prec i p i ta t i on i nfi l trati o n .  Two p i ezometers were i nsta l l ed and read by 
ATEC Assoc i a tes to determ i ne grou ndwater l eve l s beneath the s i te duri ng September and October 
1 97 7 .  Water tab l e  e l evat i ons a re be i ng mon i to red by Dames a nd Moore on a conti n u i ng ba s i s  u s i ng 
e i ght  add i t i ona l  p i ezometers that were i nsta l l ed i n  Apri l 1 980 . Mon i tor i ng res u l ts for the 
period beg i n n i ng Ap r i l  1 980 through February 1 981  i nd i cate that grou ndwa ter e l eva t i ons at  the 
center of  the s i te a re cons i sten t l y  h i gher than those near the Green R i ver .  Co ntours drawn on 
the p i ezometri c su rface a re useful  in  i n terpreti ng the di rec t i o n  of  grou ndwater fl ow . P i ezo
metr ic  surfa ce maps have been drawn for each mon i tor i ng date . F i g u re 3 . 1 0  i s  a conceptua l  
drawi ng showi ng t he  genera l d i rec ti ons of  groundwater movement beneath t he  s i te .  based on 
mon i tori ng data avai l ab l e  in  Apri l 1 981 . The arrows on F i g .  3 . 1 0  suggest that grou ndwater 
beneath the centra l part of  the s i te moves to the south and southeast to d i scharge i nto the 
Green Ri ver on  the ea stern l obe of the meander or near the mouth of Ma rt i n  Creek . 

Hydrog ra phs have been p l otted for each of the ten p i ezometers a nd for the Green Ri ver to detect 
poss i b l e  i nteracti on between the groundwater l evel  a nd r i ver stage . The hydrogra phs showed that 
the p i ezometers nearest to the ri ver d i d  respond to h i gh r i ver l eve l s  dur i ng November 1 980 and 
February 1 981 . The a rea i n  whi ch groundwa ter response to ri ver l evel  fl uctuations  were observed 
i s  shown on Fi g .  3 . 1 0 .  and an area of probab l e i nteracti on between the r i ver a nd the a l l u v i a l  
a q u i fer i s  i nd i cated . I t  i s  expected that pro l onged fl ood i ng of the Green Ri ver wou l d  resu l t  i n  
i nc reased groundwater l eve l s beneath a t  l east  the southern ha l f  o f  the s i te .  i f  not a l l o f  the 
s i te .  

The d i rec t i o n  o f  groundwater f l ow beneath the southwes tern corner o f  the s i te cannot b e  deter
mi ned from the ava i l a b l e  i nformati on . Add i t i ona l  p i ezometers a re proposed to gather the mi s s i ng 
data i n  th i s  a rea before construct ion  beg i ns .  Permeab i l i ty o f  the a l l uv i a l  sands i s  moderate to 
h i g h .  est i mated to be a bout 1 5  mid ( 367  gpd/ ft2 ) based on gra i n  s i ze a n a l yses performed by ATE C .  
Aqu i fer transm i s s i v i ty i s  estimated to b e  about 452 m2/d ( 36 . 700 g pd/ ft ) . Combi ned i nforma t i on 
from the bedroc k topogra phy map (Append i x  L .  F i g .  L . 3 ) . bor i ng l ogs from ons i te i nvesti ga t i ons . S  
and wa ter ta b l e mea surements i nd i cate that the satu rated th i ckness of a l l u v i um i s  3 1  m ( 1 00 ft )  
or  more . 
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F i g .  3 . 8 .  L i m i ts of appro x i mate 1 00-year fl oodi ng on the s i te .  Source : Data from 

cal c u l a t i on s  of N .  M. W h i ttl e ,  U . S .  Army Corps of Eng i neers , Loui sv i l le- Di s tri c t ,  person a l  
commun i cati on , Ap ri l 2 ,  1 980 .  

Bedroc k beneath the s i te a l so conta i ns sandy zones that may y i e l d sma l l  amounts of water . 
However , the s a l i ne/fresh wa ter  i nterface ( 1 000 mg/ l i ter tota l d i sso l ved so l i ds )  occurs at a 
depth of a bout 58 m ( 1 88 ft )  bel ow the surface , l s  and waters produced be l ow th i s  depth wou l d  
probab ly  b e  too heav i l y  mi nera l i zed for consumpti on .  The res i dent i a l  areas shown i n  F i g .  3 . 3  
use  groundwater , by way o f  i nd i v i dua l we l l s .  a s  the pri nci pa l  source o f  water . 

Wa ter qua 1 i ty 

Groundwater samp l i ng and ana l yses have been ca rri ed out as part of the base l i ne envi ronmental  
mon i tori ng . Tab l e 3 . 4  i s  a summary of  groundwater q ua l i ty on s i te .  Tabu l ati ons of water q ua l i ty 
ana lyses are i nc l uded i n  Appendi x N .  
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F i g .  3 . 9 .  L im i ts o f  an approx imate 500-yea r fl ood on  the proposed Newman s i te .  

water from the a l l uv i a l  aqui fer i s  a ca l c i um- , sod i um- , magnes i um-b i ca rbonate-type . The water 
i s  hard to very hard , conta i ns h i g h  tota l di sso l ved sol i ds ,  and ranges from s l i ght ly  ac i d i c  to 
a l ka l i ne .  Mea n val ues o f  the mea s ured parameters are i n  comp l i ance wi th E PA ' s  Primary and 
Proposed Secondary Drinking Water ReguZations wi th the except ion  of manganese , w h i c h  i s  present 
a t  a bout twi ce the recommended concentrat i ons  for the secondary reg u l a t i on s . I nd i v i dua l  mea 
s u rements o f  l ead , manganese , mercury , a n d  sel en i um were i n  excess o f  recommended concentrati ons 
on  a t  l ea s t  one occas i on .  
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F i g .  3 . 1 0 .  Groundwa ter hydro l og i c  sett i ng . 
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Table 3.4. Summary of significant onsite water quality analyses, 1 977 and 1979" 

Dr ink ing water standards Max im um M inimum Standard N umber 
Parameter Mean of USEPAb KentuckyC value va lue deviation sam plesd 

Alka l in ity 3 2 1  1 02 265 78 1 0  
Arsenic 0.05 0.0 1 2  <0.002 0.0057 0.0034 20 
Bar ium 1 . 0  1 .0 0.31 0.07 0. 1 7  0.08 1 0  
Boron 1 .49 <0.001 0 .54 0.563 20 
Cadmium 0.0 1  0.0069 0.0005 0.00 1 9  0.00 1 5  2Q 
Calc ium 80 20 60 22 1 0  
Chloride 250 250 36 0 8.6 14 10 
Chromium, total 0.05 0.05 0.0051 <0. 00 1 0  0.00 1 6  0.00 1 0  20 
Copper 1 .0 
F l uoride 1 .4-2.4 1 .0 1 . 78" 0.26 0.57 0.45 1 0  
Hardness, total 368 1 4 2  297 72 10 
I ron, solu ble 0.3 0.233 0.0 1 4  0.024 0.069 20 
Lead 0.05 0.05 0.344e <0.001 0.038 0.077 20 
Magnesium 38 7 . 5  32 1 0  1 0  
Manganese 0.05 0.05 0.335e 0.001 0.096" 0. 1 06" 20 
Mercury 0.002 0.002 0.0036" <0.0001 0.00 1 3  0.0027 20 
Nitrate, as N 1 0  1 0  8.6 0.3 4.4 5.6 10 
p H  (un its )  6.5-8.5 7 . 78 6.89 7.4 0.25 1 0  
Selen ium om 0.01 O . O l 94e <0.0005 0.005 0.005 20 
Silver 0.05 0.05 0.0037 0.0003 0.00 14 0.00 1 0  1 0  
Sodium 59 16 32 1 4  1 0  
Su lfate 250 250 60 20 43 1 2  1 0  

Total d i ssolved 500 7 so' 484 1 62 384 88 1 0  
sol ids 

Zinc 5.0 

a Data from E R, Append ix F ,  Tables F . 3, F.4,  and F . 5, values in mg/liter u n l ess otherwise noted. 
b Envi ronmental Protection Agency primary and proposed secondary standards. 
C K entucky standards for domestic water supplies. 
dSamples taken from 1 1  wells (Nos. 1 through 10 and No. 23 on F ig. F.3 i n  E R , Appendix F . )  
e Va lue exceed ing  standard. 
f Not to exceed 500 mg/liter month l y  average or 750 mg/liter maximum. 

Bedrock under ly i ng  the s i te cons i sts of  i nterbedded shal es and sandstones . The e l evation  of the 
top of the bedrock i s  approxi mate ly  80 m ( 260 ft ) . and s ha l e  was encountered i n  the three tes t 
bori ngs i nto the bedrock .  The sa l i ne/fres h water i nterface occurs at about 2 l evation  61 m 
( 200 ft) . l S  I t  i s  i mprobab l e  that a potab l e  water source cou l d  be devel oped from these bedrock 
aqu i fers wi thout treatment to reduce sa l i n i ty .  

3 . 2 . 2 . 3  Surface water qual i ty and aquati c eco l ogy 

Su rface water gual i ty 

Bod i es of water that may be affected by the constructi on and operati on of the proposed SRC-I  
faci l i ty are  the Green R i ver and ons i te or near-the-s i te l ocat i ons , i nc l udi ng Mart i n  Creek , 
B ryant D i tch , s i x  ons i te ponds , and R i c h l and S l ough . Wi th the excepti on of R ich l and S l ough and 
part of  Bryant D i tch i n  Henderson County ,  these bodi es of water are l ocated in Dav i es s  County ,  
Kentucky . 

Green Ri ver.  The dra i nage bas i n  of the Green Ri ver has been descri bed i n  Sect .  3 . 2 . 2 . 1 . The 
Commonwea l th of  Kentucky c l a s s i fi es the ri ver for mu l ti p l e  uses , i nc l udi ng publ i c  use , warmwater 
habi tat for aquati c l i fe ,  and recreati o n .  The Green ' s  mai n  stem , the water source for the 
proposed p roject , fa l l s  under the j uri sdi cti on of water qual i t� standards formu l ated by the 
State of Kentucky ( 402 KAR Part 5 : 03 1 , effecti ve December 1 979 ) . Appl i cab l e  usage standards are 
summari zed i n  Appendi x  H ,  Ta b l e  H . l . Al so  i nc l uded i n  th i s  tab l e are reg i onal  ( deve l o ped by the 
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Ohi o Ri ver Val l ey Water San i tati on  Commi ss i on  a s  uni form cri ter ia  for the Oh i o ' s  mai n  stem) 1 6 
and Federal ( devel oped by EPA) water qual i ty cri teri a .  

The Green Ri ver i s  g enera l ly  consi dered to have good water qual i ty . 1 6 The r iver ' s  mai n  s tem 
from i ts mouth to the Green Ri ver Dam at mi l e  po i nt 304 . 7  has been c l as s i fi ed as " effl uent 
l i mi ted" wi th respect to conventi onal  pol l utants . 1 3 " Effl uent- l imi ted segments " are those i n  
wh i ch the appl i cation  o f  effl uent l i mi tations  ( best  practi cabl e technol ogy for i ndustry and 
secondary treatment for publ i c l y  owned works ) wi l l  a l l egedly res u l t i n  the achi evement of 
desi red water qual i ty s tandards . For tox i c  po l l utants , EPA may requ i re more stri ngent effl uent 
l i mi tati ons  and treatment requ i rements than those defi ned as  best practi cabl e  technol ogy . 

Thi s ri ver system recei ves a w ide vari ety of poi nt  and nonpoi nt  source pol l uti on , i nc l udi ng 
muni c i pal  and domest ic  s ewage  effl uents , i ndustri a l  di scharges from manufacturi ng and proces s i ng , 
s ediment ,  runoff from agri cu l tural and anima l  husbandry practi ces , and mi n i ng and o i l producti on  
wastes . 1 7 In  the  reaches of the Green R i ver upstream from the  proposed SRC-I  fac i l i ty ,  the 
majori ty of  wastewater enter ing  the r i ver i s  coo l i ng water from the Robert Rei d Power Stati on 
northeast  of Sebre e ,  Kentucky (mi l e  po i nt 4 1 . 2 ) .  The mos t  seri ous  water qual i ty probl ems resu l t  
from nonpo i n t  sources .  Pond Ri ver and Pond Creek , whi ch enter the Green at mi l e  pOi nts 55 . 1  and 
97 . 3 ,  respecti ve ly ,  are streams conta i n i ng l arge amounts of d i s so l ved a nd s uspended materi a l s .  
Characteri s t i c  m ine  drai nage a nd h i gh-sediment l oad i n  these tri butari es  a re the resu l t  of 
po l l ut i on from stri p mi n i ng in McLea n ,  Ohi o ,  and Muhl enberg counti es . More than hal f of the 
Green ' s  annual  sediment l oad of 1 6 , 323 , 000 t i s  estimated to come from these mi n i ng operati ons . 1 8 
Heavy sediment l oads , coupl ed wi th conti nual  barge traffi c ,  have produced severe turbi d i ty i n  
the r i ver . 

The proposed S RC- I fac i l i ty wi l l  be l ocated on the Green R i ver , about 30 km ( 1 9  r iver  mi l es )  
upstream from i ts confl uence wi th the Ohi o .  Ri ver water wi l l  be used for the p l ant ' s  cool i ng 
and proces s  u n i ts and wi l l  serve to transport and ass imi l ate the p l ant ' s  treated was tes  when 
d i s charge occurs . Recent water qual i ty data are ava i l ab l e  for the Green R i ver from the Ohi o 
Ri ver Va l l ey Water San i tati on  Commi s s i on (ORSANCO ) moni tori ng s ta t i on at Sebree , Kentucky (mi l e  
pOi nt 4 1 . 3 ) ,  and from the U . S .  Geo l og i ca l  Survey s tati on  at Beech Grove , Kentucky (mi l e  po i nt 
49 . 1 ) .  I n  add i t ion , USGS h i stori cal  data are avai l abl e from Lock and Dam No . 1 at Spottsvi l l e ,  
Kentucky (mi l e  po i nt 9 . 1 ) ,  and Lock and Dam No . 2 at Ca l houn , Kentucky (mi l e  poi nt 63 . 1 ) .  
Sel ected s umma r i es of  these data a re p resented i n  Append i x  H .  Water qual i ty o f  the r i ver 
immedi ately adjacent to the proj ected s i te was characteri zed by a s i te-spec i fi c  base l i ne moni 
tori ng program conducted from 1 977 through 1 979 . Samp l i ng l ocati ons , shown i n  Fi g .  3 . 1 1 , were 
chosen to characteri ze the r iver  u pstream of  the proposed p l an t  s i te ( No . 1 ,  mi l e  p o i n t  20 ) ,  
bel ow the proj ected p l ant effl uent di scharge ( N o . 2 ,  mi l e  po i nt 1 8 . 6 ) , and far enough downs tream 
from the di scharge to be i n  an a rea of tota l mi xi ng ( No . 3 ,  mi l e  poi nt 1 7 ) .  

S i te-spec i f i c  data , s ummari zed i n  Tab l e  3 . 5 ,  agreed favorably wi th prev i ous  data generated i n  
stud i es of the Green R i ver .  R i ver waters were suff ic i ently oxygenated , neutra l , turb i d ,  and 
moderately hard to hard , wi th a consi derabl e part of the hardness attr i butab l e  to noncarbonate 
sources .  Bi ochemi cal  oxygen demand ( BOD) va l ues  were wi thi n the  expected range for natural 
ri ver systems . Nutri ent concentrati ons  ( n i trogen and phosphorus ) ,  a l though not excess i vely  
h i g h ,  were suff i c i ent to s upport a l ga l  b l ooms . Water qual i ty of the Green was genera l l y  accept
a b l e ;  however, concentrati ons  of  s ome chemi ca l s  were often h i gher than recommended . Water 
qua l i ty s tandards that were v i o l ated i n  sel ected reaches of the ri ver are s ummari zed i n  Tabl e 
3 . 6 .  S i te-spec i fi c  data a nd those col l ected at other l ocati ons i nd i cated that the ri ver con
tai ned l evel s of i ron ,  manganese ,  a nd occas i ona l ly l ead that wou l d  be cons i dered unacceptably  
h i gh for  domestic  water supp l i e s .  Concentrati ons o f  copper have cons i s tently exceeded Kentucky 
water qual i ty standards for protecti on  of aquat ic  l i fe .  Leve l s o f  s i l ver  and mercury have 
i ntermi ttently exceeded these standards ; l evel s of z i n c ,  phenol , cyani de ,  and cadmi um have 
occas i ona l ly exceeded the standards (Tab l e  3 . 6 ) . Hi stori cal  data from Lock and Dam No . 2 have 
a l so i nd i cated that water temperatures occa s i ona l l y  exceed the 3 1 . 7°C  s pec i fi ed i n  the Kentucky 
standa rds . 1 9  

Wa ter samp l es col l ected i n  the reaches of the Green R iver  adjacent to the p roposed p l ant s i te 
were analyzed for l eve l s  of 1 6  i n di v i dua l polynuc l ear  aroma ti c  ( PNA) compounds . Background 
concentrati ons of thes e  compounds are of i nterest because  of the i r potenti a l  for emi s s i on 
during  the operati onal  phase of coal convers ion  proces ses . No PNA compounds were detected i n  
these samp l e s .  

Bottom s ed iment samp l e s ,  col l ected i n  the Green R i ver at  l ocati ons shown i n  Fi g .  3 . 1 1 ,  were 
analyzed for both i norga n i c  and organi c chemical  consti tuents ; res u l ts are summari zed i n  Tabl e 
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F i g .  3 . 1 1 .  Surface water qua l i ty and sed i ment samp l i ng l ocati ons on or near the proposed 
SRC- I s i te .  Sour�: ER , Append i x  E ,  Part I ,  F i g s .  E . 4  and E . 5 .  

3 . 7 .  Na tura l  meta l concentrati ons i n  sedi ments a re dependent u pon the type o f  geo l og i c  parent 
materi a l  i n  the drai nage ba s i n .  Near the SRC- I s i te ,  the surfi c i a l  parent materi a l  i s  composed 
p r i mari l y  of l i mestone , sha l e ,  and coal depos i ts .  Concentrati ons of  trace e l ements i n  these 
materi a l s a re presented i n  Append i x H .  Wi th the excepti on of boron and cadmi um , the average 
concentrat i ons of trace e l ements i n  Green Ri ver sedi ments ( Ta b l e  3 . 7 )  a re wi th i n  the ra nges of 
the trace e l ements conta i ned in the parent materi a l s .  Anth ropogen i c  acti v i t i es or l oc a l i zed 
d i fferences i n  parent ma teri a l  compos i t i on may account for the enri c hment of the sedi ments wi th 
boron and cadm i um .  Al though PNA compounds were not detected i n  the wa ter co l umn , they cou l d  be 
q uanti f i ed i n  the r i ver  sedi ment s .  These compounds a re i nso l u b l e  and , once adsorbed to part i c 
u l ate ma ter i a l s ,  may settl e o u t  a nd become concentra ted i n  the sedi ments . When compared wi th 
benzpyrene concentrat i ons  i n  va r ious  ma r i ne sed i ments , 2 0 most i nd i v i dua l  PNA compounds appea red 
to be present i n  rel a t i v e l y  l ow concentrat i ons  (Tab l e 3 . 7 ) . However ,  one sedi ment samp l e was 
parti c u l a r l y  enri ched wi th benzo ( a ) anthracene (4 . 78 mg/ kg dry we i ght ) .  Because th i s  compound 
wa s not detected i n  other samp l es , i ts occu rrence i n  the sedi ment may be h i g h l y  l oca l i zed . Few 
compa ri sons can be made because of the pauc i ty of l i tera ture on PNA concentrat i ons  i n  sed iment .  
Concentrati ons  of benz pyrene as  h i gh as 1 5  mg/ kg dry wei g h t  have  been detected i n  sed i ments 
co l l ected on the French Channel  coa s t . 2 0 

On s i te or  near-the-s i te bod i es of wa te r .  Duri ng the s i te- spec i fi c  ba se l i ne mon i tori ng program , 
wa ter and sed i ment samp l es were co l l ected i n  Ma rt i n  Creek and Bryant D i tch  at the l ocati ons 
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Table 3.5. Summary o f  the water quality data collected during baseline monitoring of 

the Green Riyet and onsite streams 

Location of sampling station and date of sampling 

Water quality parametersa 

----------_. 
Dissolved oxygen 

Temperature, "cc 

pH 

----- ---- ----

Totat dIssolved solids 

Total suspended sot ids 

Total alkalinity, as  CaCO) 

Total hardness, as CaCOJ 

Sodium 

Chloride 

Sulfate 

Biochemical oxygen 
demand. 5-day 

Cyanide 
Phenol 

Nutrients 
Ammonia 

Nitrate 

Phosphorus 

Trace elements, (/Jg/liter) 
Arsenic 

Barium 

Cadmium 

Chromium, total 

Iron, dissolved 

Lead 

Manganese 

Mercury 

Selenium 

Sliver 

Averageb 
Range 

Average 
Range 

Average 
Range 

Average 
Range 

Average 
Range 

Average 
Range 

Average 
Range 

Average 
Range 

Average 
Range 

Average 
Range 

Average 
Range 

Range 

Range 

Average 
Range 

Average 
Range 

Average 
Range 

Range 
Average 
Range 

Average 
Range 

Average 
Range 

Average 
Range 

Range 

Average 
Range 

Range 
Range 

Average 
Range 

Green River, Stations 
0· 1 , 0'2, and 0·3 

1977 -1 979 

8.6 

4 .6 - 1 1 .8 

1 5.9 

4.8-26.5 

7.0 

5.9-7.8 

2 1 3  

1 57-300 

48 

1 2 - 1 08 

80 
63-102 

1 3 1  

98- 1 80 

5.5 

0.7 - 1 1 .3 

10.6 

6.4 -2 1 .3 

59 

25 - 1 25 

2.0 

1 .0-4.0 

<0.002-0.002 

<0.005-<0 .01 

0.20 

0.09-{).59 

1 .1 0  

0.62-1 .68 

0.09 

0.05-{) . 1 6  

<0.4--4.0 

53 

20-88 

1 .6 

1 .0-2.6 

4 .8 

2 . 1 - 1 0  

1 43 

62-258 

< 1 .0-7.1  

23 1 

89--475 

<0.1 -3.3 

< 1 .0---<3 . 1  

0.78 

0.04-3.2 

a presented as mg/liter unless otherwise specified. 

Martin Creek , Bryant Ditch, 
Station 0-4 Station 0-5 

1977-1978 1978 

7.5; 1 1 .2 9.3; 1 1 .0 

0.8; 16.5 1 .0 ;  1 6.0 

6.8 

6.3-7.3 6.6; 8.3 

1 64  

4 7 -292 90; 168 

1 9  

1 2-30 1 9 ;  1 1 1  

53 

1 4 -77 1 3 ; 6 7  

94 

43- 1 78 4 1 ;  1 3 1  

5.3 

2.7 - 1 0 .5 1 .8 ;  3.7 

1 4 .2 

3.2-29.5 3.2; 3.5 

8.0; 1 20 1 0 ;  28 

2.0 

1 .0-3.0 2.0; 5,0 

<0.002 <0.002 

<0.005; <0.01 <0.01 

0 . 1 3  

0. 1 0-0.21 0.07 ; 0.40 

0 .96 

0.23-1 .7 0.25; 4.2 

0.08 

0.05-{) . 1 3  0.05 ; 0 . 1 8  

<0.4-8,0 < 1 .0 ; 4 .0 

69 

1 9- 1 09 1 5 ;  55 
1 .5 

1 .0-1 .8 1 .2 ; 2 .0 

4 1  

3.0- 1 1 3  2.7;  3.4 

221  

70-339 1 30 ;  272 

< 1 .0 - 1 8  <1 .0 ; 7 .4 

392 

76-639 1 00 ;  1 24 

<0. 1 - 1 .3 <0 . 1 ; 7 .5 

<0.5-2.0 0.25 ; 7.5 

0.5 

0 .04 - 1 .0 0.02 ; 0 .79 

b No averages computed' for parameters for which some of the data consisted of approximate (e.g., < 

or » values or when only two samples were taken. 
cValues may be somewhat m isleading because sampling was not conducted during al l  seasons of a year, 
Source: Data compiled from E R ,  Appendix E ,  Tables E-6, E·7, E-8, E -g, and E · 1 0. 
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Table. 3.6. Summary o f  water quality standards violated in 

selected reaches of the Green River 

Number 
Standards violatedd 

Location of 

sampling station 

Date of 

sampling 

Chemical 

constituent 
of Number Percentage Concentration 

Sebree, Ky.b 1 977- 1 980 

Green R i ver, M P  4 1 .3 

Proposed SAC· [  site near 1 9 7 7 - 1 979 

Newman, Ky.d Green R iver, 

M P  1 6 .7-20 

Proposed Syngas site near 1 978-1 979 

Baskett, Ky Y Green River,  

M P  1 .5 

a See Tables H . l  and J . 7 .  

Copper 

Iron 

Lead 

Manganese 

Mercury 

Phenol 

Zinc 

Iron (dissolved) 

M a nganese 

Mercury 

pH 

Phenol 

Si lver 

Cadmium 

Copper 

Cyanide 

Iron 

Lead 

Manganese 

Mercury 

Phenol 

Sliver 

Zinc 

samplings 

26 

33 

38 

1 7  

35 

4 1  

39 

8 

8 

8 

8 

8 

8 

8 

of of range 
times total 

25 96 2-70 pg/liter 

30 91 0.09-1 8.0 mg/liter 

24 7-140 pg/liter 

1 7  1 00 0. 1 1 0-0.720 mg/liter 

3c 9 0 . 1 -23 pg/liter 

� 5 <0. 2 - 1 6  pg/l,ter 

8 8-260 pg/hter 

Uncertaine 0.6-0.26 mg/liter 

1 0 0  0.089-0.4 7 mg/liter 

2c 25  1 .0-5.0 pg/liter 

2 2 2  5 .9 ;6 3 

Uncertain' <0.01 mg/lner 

56 0.04-3.2 pg/liter 

2c 25 <2-40 pg/liter 

6 75 <2-80 pg/lner 

6c 75 <0.01 -0.2  mg/liter 

1 00 1 .65-7 . 7  mg/l'ter 

25  1 0-50 pg/liter 

88 0.03- 1 .0 mg/liter 

2c 25  <0.2-6.9 pg/l,ter 

5c 63 <0.5-20 pg/lner 

Uncertain! <5- 1 7  pg/l iter 

63 0 07-0.26 mg/liter 

b Oata are from O RSANCO Quality MOflltor, Ohio R Iver Val ley Water SanitatIon CommiSSion, CinCInnati ,  for January 1 9 78 through 

October 1980. 
cThe Kentucky Standards of 2 pg mercury per IHer, 12 pg cadmium per l iter, 5 pg cyanide per l iter, and 5 P9 phenol per l i ter were 

used, rather than the most stringent Environmental ProtectIon Agency Crltena 
d Data are from E R ,  Appendix E ,  Tables E·6 through E . l 0 .  

e Dlssolved iron rather t h a n  total i r o n  w a s  measured; t h e  standard/criterion ( 0 . 3  mg/liter) w a s  developed for total I ron.  
'

ina dequate ana ly tIcal sensltl'o'ity. 
9 Data are from En'o'ironmental Report for Synthesis Gas Demonstration Plant near Baskett, Ky.  (W.  R .  Grace and Co. and DOE ) ,  

Append" 48,  Table 4 8 .4 . 1 .  

spec i f i ed in F i g .  3 . 1 1 .  Data a re summa ri zed in Tabl es 3 . 5  and  3 . 7 .  I n  genera l , the concen
tra t i ons of  aqueous chemica l  consti tuents in samp l es col l ected at these l ocat i ons were w i th i n  
the ranges reported for the Green Ri ver .  However ,  on one  occa s i on , the  concentra t i on of chro
mi um i n  Ma rti n Creek a nd n i trate in Bryant D i tch exceeded that in the Green Ri ver ( Tab l e  3 . 5 ) . 
The source of chromi um i n  Ma rt i n  Creek i s  un known ; howeve r ,  i t  i s  l i ke l y  that the h i gher n i trate 
l evel i n  Bryant D i tch refl ected the i nput  of agri cu l tura l runoff . Two PNA compounds , di benzo
thi ophene ( 0 . 47 �g/ l i ter )  and fl uoranthene ( 0 . 06 �g/ l i te r ) , were detected i n  Marti n Creek , 
These compounds may have been contami nants from the o i l  wel l operati ons l ocated i n  the creek ' s  
dra i nage area . Re l at i ve l y  few P NA compounds were detected i n  sedi ment sampl es col l ected i n  
Ma rt i n  Creek a nd Bryant D i tch  ( Tab l e 3 . 7 ) .  The i r  concentra t i ons ( 0 . 00 1  to 0 . 033 mg/ kg ) were l ow 
i n  compa r i son w i t h  l eve l s  found i n  coastal ma ri ne sediments . 2 o L i ke sed i ments from the Green 
Ri ver ,  those from the tri buta ry stations  conta i ned i ron , manganese , boron , and z i nc as the 
p redomi nant  ( by wei gh t )  i norg a n i c  components , sugges t i n g  a s i mi l a ri ty i n  the parent mater i a l s 
from wh i c h  porti ons of these sed i ments were deri ved . 

L i mi ted data col l ected from R i c h l and S l ough  at l ocati ons shown i n  Fi g .  3 . 1 1  i nd i cated that the 
waters were ac i d i c  ( pH va l ues rang i ng from 5 . 4  to 5 . 8 ) and  conta i ned l evel s of d i ssol ved oxygen 
l ower than those recorded for the r i ver and tri butary stat i ons ( 3 . 0  to 6 . 5  mg/ l i ter ) .  

Samp l es to determ i ne c hem i ca l  consti tuents were not col l ected from the ons i te ponds . 
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Table 3.7. Summary o f  analYles performed o n  sediment collected In 1 979 
from the G reen River and onslte bodies of water 

Chemical  constituenta 

Antimony 
Arsenic 
Beryl l ium 
Boron 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Ma nga nese 
Mercury 
N ickel 
Selen ium 
Vanadium 
Zinc 

Green R iver. 
Stations 31 . 
32. a nd 22 

Location of sam pl ing station 

Martin Creek. 
upstream from 

Station 4 

Inorganic  chemicals 

9.0 1 1 .8 
0.9 2.6 
1 . 1 1 .5 

598 . 1  208.0 
1 . 1 0.9 

2 1 .5 1 7 .5 
1 1 .8 1 8 . 2  

2 1 .900.0 1 5. 1 55.0 
8.3 1 2 .7 

1 ,029.2 1 ,03 1 .0 
0.051 0. 1 40 

1 9 .4 27.2 
0.1 0 . 1  

36.5 42.5 
80.9 92.9 

Polynuclear aromatic hydrocarbons (PAH) 

Dibenzoth iophene 
F l uranthene 
Pyrene 
Benzo(c)phena nthrene 
Diabenzo(a. h)a nth race ne 
Chrysene 
Benzo(a)pyrene 
Benzo(b)f1uora nthene 
Dibenzo(a,c)a nthracene 
Benzo(a)anthracene 
Orthophenylenepyrene 

0.008 
0. 0 1 4  
0.025 
0 .006 
0.007 
0.292 
0.002 
0.0 1 9  
0 .0 1 0  
1 . 1 95 
0.009 

0.001 

0.001 

Brya nt Ditch 
Station 5 

5 .9 
1 .2 
2.0 

1 34.9 
1 . 1 

24.4 
1 5 .6 

1 3,757.5 
1 4 . 3  

2,003.5 
0 . 1 4 1  

1 3 .3 
0 . 1  

41 . 1  
55.6 

0.029 

0.033 

aExpressed as mg/kg of  dry weight. Each value  is the average of three or more samples. 
Source: Data from ER. Appendix E, Tables E · 1 3 .  E · 1 4, a nd E·1 5 .  

Aquati c ecol ogy 

Aq uati c envi ronments that may be a ffected by the cons truction  and operati on of the proposed 
SRC- I faci l i ty are sel ected reaches of Green Ri ver , ons i te or nea r-the-s i te tri butary drai nages , 
and s i x  o ns i te ponds . 

Green Ri ver . Su rface water q ua l i ty of the Green Ri ver has  been descri bed i n  the prev i ou s  
secti on . Of the wi de vari ety of pol l utants enteri ng th i s  ri ver system , sed i ment has  most  
s i gn i fi cantl y affected the  aquati c envi ronments , Habi tats of bent h i c  organi sms and fi s h 
spawn i ng areas have been des troyed by exces s i ve sed i mentati on . L i mi ted d i s tri buti on of aquati c 
macrophytes a l ong the banks  of the Green R iver  down stream from Lock and Dam No . 3 (mi l e  po i nt 
l OS , S ) has  a l so been attri buted to h i g h  sed iment l oa d i n g . I S  The shea r i n g  effects of cont i nua l  
barge  traffi c may adverse ly  affect other aquati c organi sms as we l l . 

Aq uat ic  l i fe resources of the Green Ri ver have been descri bed i n  numerous stud i e s  ( e . g . , see 
ref . 2 1 , Sec t .  4 . 2 . 1 . 1 , 1 ) .  The maj ori ty of  these stud i e s  we re conducted ups tream from the 
l ocat ion of  the proposed SRC- I fac i l i ty .  A s i te-speci fi c basel i ne mon i tori ng program was 
conducted to provi de data on thi s port i on of the r i ver .  Samp l i ng l ocat i ons , s hown i n  F i g .  3 . 1 2 ,  
were c hosen to correspond to those stati ons es tab l i s hed for the mon i tori ng of  s urface water 
qua l i ty .  Resu l ts of  the sampl i ng efforts are s umma ri zed i n  Tab l e  3 . S .  I n  genera l , the aqua t i c  
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� AREA FOR SAMPLING STATION 
\'9 POND 

F i g .  3 . 1 2 . Aqua t i c  b i o l ogy sampl i ng l ocat i ons  on or near the p roposed SRC - I  s i te .  
Source : E R ,  Append i x G ,  Part I ,  F i g .  G . l .  

b i ota of th i s port i on of the Green Ri ver were fac u l tati ve or  po l l uti on-tol erant taxa . Low 
product i v i ty may be attri buted to the wa ter qua l i ty probl ems d i scussed i n  Sec t .  3 . 2 . 2 . 3 .  

I 
1 .0 

Fa i r ly  d i verse popul ati ons of p hytopl a nkton were col l ected i n  the Green Ri ver duri ng 1 977- 1 978 . 
As prev i ou s l y  descri bed for reaches ups tream and downs tream of the p roposed s i te , 1 9 , 2 1 , 2 2 
d i a toms were the domi nant phytop l a nkton i n  near-the-s i te Green Ri ver sampl es . Some seasonal 
trends were evi dent i n  the s i te-speci f i c  col l ecti ons ; bl ue-green a l gae , p resent i n  l ow numbers 
dur i ng  the fa l l ,  became much more abundant i n  the spr i ng . Many of  the spec i es found i n  the 
Green R i ver  a re cons i dered tol erant of orga n i c  po l l uti on . 2 3 

Other prima ry producers ( a quati c macrophytes ) we re not found i n  the reaches of the Green R i ver  
adjacent to  the proposed pl ant s i te .  A s  observed by the  U . S .  Army Corps of  Engi neers , I S  su i t
ab l e habi tat for these p l ants d i d not ex i s t  a l ong the ri verbanks . 

A l though c l adocerans , copepods , and protozoa were col l ected duri ng basel i ne mon i tori ng , roti fers 
domi nated the zoop l ankton i n  the fa l l  and spri ng samp l es . Copepod naupl i i  became more numerous 
in the spri ng  ( Ta b l e  3 . 8 ) . Other i nvest i gati ons have found s i mi l a r  orga n i sms i n  the Green 
Ri ve r . 2 3 , 2 4 , 2 5 These zoop l ankters appea r to be cha racteri st i c of turb i d ,  r i ver-reservoi r  
wa ters . 
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Tlble 3.8. Summary of t he  sampling conducted during baseline monitoring of aquatic biota i n  th e  Green River 

Aquatic organisms 
F al l  1 97_7 ____ W_in-=-te:�r �1 9�7-=8 __ --=Sp="ng 1 9_�78=--_---=S:::pring 1 97_9 ___ Su_m __ m_e_r _1 9_7_9 ___ F a:..."_1_9_79=--

Phytoplankton 
Total number of taxa cot!ected 
Density, un/ts/m! 
CompositionS 

Zooplankton 
Total number of taxa collected 
Density, organisms per liter 
Composition 

Benthic macrOlnvertebrates 
Total n u m ber of taxa collected 
Denslty. organisms!m2 
Composition 

55 
1946-2970 
Diatoms; green 

algae and 
euglenoids 
also present 

14 
6.5- 1 0.7 
Rotlfers 

21 
702- 1 2 1 2  
Midge larvae, 

tubificid worms, 
and the Asiatic 
clam 

1 9 
1 28-479 
Midge larvae, 

tubificid worms, 
and the Asiatic 
clam 

45 
907-2493 
Diatoms; blue
green algae also 
present 

14 
29.8-53.2 
Rotlfers and 

cope pod nauplii  

1 8  
21 1 -798 
Midge larvae, 

tubificid worms, 
and the AsiatiC 
clam 

Macrophytes 

Adult fi'h 
Not observed during surveys made of the Green River 

Total number of species collected 1 9  
CompositIon Gizzard shad 

Ichthyoplankton 
Density. organisms/100 m3 
Composition 

and skipjack 
herring; emerald 
shiner, flathead 
catfIsh, and blue 
catfish also 
caught 

6 
Gizzard shad; 

Qoldeye, small
mouth buffalo. 
and freshwater 
drum also 
caught 

aComposltion is generally expressed in terms of numerical dominance. 

14 
G Izzard shad 

and emerald 
shiner; carp, 
channel catfish, 
and small mouth 
buffalo al,o 
caught 

6 
G Izzard shad, 

white bass, carp. 
and bluegill 

(See Table J.51 
Shad, herring, 

carp, buffalo. 
crappie, white 
bass, and fresh
water drum 

Source: Information ,ummarized from E R ,  Appendix G,  Table, G-3, G-5, G·8, G - l l ,  G · 1 2, G · 1 3, and G - 1 7. 

1 0  
Gizzard shad, 

carp, and 
channel catfish 

(See Table J.51 (See Table J.51 
F reshwater Carp. bluegill, 

drum, bluegi l l ,  and shiners 
shad, herring, 
catfish, shiners, 
and carp 

Benth i c  i nvertebra tes co l l ected at the ri ver stati ons a l so  typi fied organi sms found i n  s i l ty 
envi ronments . The soft ri ver i ne s ubstrate appeared to be unfavorabl e for many types of aqua t ic  
i nvertebrates . Samp l es were domi nated by tubi fi c i d  worms , mi dge l a rvae , and the As i at ic  c l am .  
Other mol l us ks were samp l ed duri ng a suppl ementary base l i ne mon i to ri ng study conducted i n  
September 1 97 7 . A tota l o f  27  bra i l  drags y i e l ded o n l y  four  i nd i v i dual mussel s ,  wh i ch bel onged 
to two mud-tol erant s pec i e s .  

Most  o f  the fi shes co l l ected i n  the Green R i ver  are assoc i a ted wi th s i l ty ,  s l ow-movi ng waters o r  
are known t o  have re l ati ve l y  wi de eco l o g i ca l  to l erances . Forage f i s h  were the most numerous . 
Game and predatory fi shes were a l so caugh t ,  but i n  l ower numbers . Fi s h  s pecies  col l ected duri ng  
basel i ne mon i tori ng were among those i nc l uded on a comprehens i ve l i st  of Green R iver  fi shes 
samp l ed in four l oc k  chambers from 1 960 to 1 96 3 . 26 Spec i es l i sts for s i te-s peci fi c col l ections  
and those i nc l uded in  ref . 26 are  in  Append i x  J .  The reaches of the Green adjacent to the 
p roposed p l ant  s i te are not fi shed commerc i a l l y ,  nor i s  sport f i sh i ng extens i ve .  

Extens i ve samp l i ng of i chthyopl ankton  from l ate March through m id-October 1 979 i nd i cated that 
the h i g hest  dens i t i es between mi l e  poi nts 1 6  to 20 occurred from mi d-May to early J u l y .  Taxa 
col l ected were those found as  adu l ts e i the r near or  upstream from the s i te .  A s peci es l i s t  i s  
i nc l uded i n  Append i x  J .  I chthyopl ankton were general l y  more abundant i n  the protected near
shore reaches of the r i ver ( Tabl e J . 5 ) .  Howeve r ,  at the s i te of the proposed raw water i ntake , 
i t  appears that the i c hthyopl ankton den s i t i es near the s hore are s i mi l ar to those i n  mi dchannel 
( Tabl e J . 6  and Fi g .  J . l ) .  Th i s  may be the resu l t of mi xi ng by the ri ver currents and the l ack  
of protective  habi tat a l ong the scoured outer ban k  of the ri ver bend . 
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T i ssue  sampl es from representati ve Green Ri ver fi sh  were ana l yzed for  PNA compounds , phenol , 
arsen i c , se l en i um ,  cadmi um , and l ead ;  res u l ts are summari zed i n  Tabl e 3 . 9 .  Va r ious  PNA com
pounds were detected i n  both mus c l e  and l i ver ti s sue ;  the h i ghest concentrat i ons were i n  the 
l i ver .  A l though no l i ver i mpai rment or other i l l  effects were observed , i t  i s  uncerta i n  i f  
these l evel s were s uff i c i ently h i g h  to cause concern . T i ssue  phenol  l evel s approached concen
trat i ons h i g h  enough to cause ta i nti ng of  f l esh . Arsen i c  and sel en i um were not detectab l e i n  
the f i sh ti s s u e .  Al though present at detecta b l e  concentrati ons , both cadmi um and l ead  were 
w i t h i n the range reported for uncontami nated 1 0cati ons . 2 7 

Table 3.9. Maximum concentrations of chemicals present in tissue 
samples from representative Green R iver fishes' 

Chemicalb Type of tissue Whole f ishc 
Muscle 

PAHd compounds, j.1g/kg 
Benzo(a)pyrene 360 
Benz(a,h )anth racene 44 7 
Benzo(a,h )phenanthrene 
Benzo{ b) fluoranthene 1 ,560 
Benzo(j ) f luoranthene l B,640 
Benzo (c) phenan th rene 3,740 
Benzo(g,h, i ) perylene 
Chrysene 1 44,500 
5-m ethyl  chrysene 92 
D i benzan thracene 9, 1 3 0  
D ibenz (a,c)anthracene 240 
D i benzothiophene 37, 280 
F luoranthene 6,650 
2-methyl naphthalene 709 
Pyrene 670 
o-pheny lene pyrene 1 1  

Other chemicals 
Phenol, mg/kg 1 1 .3 
Arsenic, j.1g/kg <1 0 
Cadmium, j.1g/kg 1 1 6 
Lead, j.1g/kg 540 
Se len ium,  j.1g/kg <5 

L iver 

3 , 140 
5, 1 00 
2,550 

1 1 , 4 70 

B9, 1 00 
5BO 

1 0,900 
37 

6,900 
300 
590 

20,960 
25,400 

1 ,230 

Tissue not specified 

9.9 
< 1 0  

74 
1 3 1  
<5 

59 

399 
5 

6 7 1  
B3 

a Representative Green R iver fishes i ncluded river carpsucker, smal lmouth buffalo, 
blueg i l l ,  wh ite bass, carp, white crappie, g izzard shad, black crappie, channel catfish, 
flathead catfish, sauger, and freshwater drum. 

b Analyses reported on an "as is". basis; i . e., no correction made for dry weight of 
tissue sam pie. 

cThese analyses performed only on green sunf ish col lected from Bryant Ditch. 
dpolycylic aromatic hydrocarbons. 
Source: Information summarized from E R, Appen d ix G,  Tables G.32-G.35. 

Onsi te or near-the-s i te l ocations . Bod i es of water l ocated on  or  near the proposed SRC - I  
fac i l i ty were a l so samp led for aquat i c  b i ota dur i ng the basel i ne mon i to r i ng program . Sampl i ng 
l ocations  are shown i n  F i g .  3 . 1 2 . Resu l ts of these sampl i ng efforts , summa ri zed i n  Tab l e  3 . 1 0 ,  
i nd i cated that dens i t i es o f  aquatic organi sms i n  these bod i es o f  wa ter were as much a s  an order 
of  magn i tude greater than po pu l a t i ons i n  the Green Ri ver . Spec i es compos i t i o n ,  part i c u l ar ly  
that  of  fi shes , was  a l so d i fferent . Ons i te ponds were a l most exc l u s i ve l y  i n hab i ted by members 
of  the sunfi s h  fami l y .  R i c h l and S l ough  conta i ned a number of  game fi sh  spec i e s  and i s  con
s i dered to be a popu l a r  f i s h i ng area for bass , crappi e ,  b l ueg i l l , and catfi s h .  Tr ibutary fi sh  
popu l a ti ons cou l d  be  c l a s s i f i ed i nto three major  groups : 2 8 ( 1 ) those  comp l eti ng the i r  l i fe 
cyc l e  i n  the creek and not norma l l y found w ith i n  the r i ve r ,  ( 2 )  those w ith  permanent popu l ati ons 
in both the creek and ri ver ,  and ( 3 )  those u s i n g  the cree k duri ng only pa rts o f  the yea r or 



Table 3. 1 0. Summary of the sampling conducted during baseline monitoring of aquatic biota in the bodies of water on or near the SRC·1 site 

Aquatic organisms Martin Creek 

Phytoplankton 
Number of quarters sampled 3 

Total number of taxa col lected 68 

Density, unitslml 4,327 -20,990 
Composition" Cryptomonads 

and d iatoms 

Zooplankton 
Number of quarters sampled 3 
Total number of taxa collected 27 
Density, organisms per l iter 7 1 - 1 29 
Composition Rotifers and 

Benthic Macroinvertebrates 

copepod 
naupl i i  

Number of quarters sampled 4 

Total number of taxa collected 1 6  

Macrophytes 
Composition 

Adult fish 
Number of quarters sampled 

Total number of taxa 
collected 

Composition 

None present 

3 

1 0  

Mosquitofish 
and spotfin 
shiner 

Bryant Ditch 

1 8  
26, 3 1 0  
Cryptomonads; 

2 

euglenoids and 
diatoms also 
numerous 

1 7  

1 7-40 

Rotifers and 
copepod 
naup l i i  

3 

1 7  

None present 

3 

6 

Sunfish 
and shiners 

"Generally expressed in terms of numerical dominance. 

Sampling stations - ----- ---

R ichland 
Slough 

Smal l  duckweed 
and big duck· 
weed 

1 3  

Black crappie, 
gizzard shad, 
black bull-
head, and wh ite 
crappie 

P - l  

1 0  

1 94 

Rotifers, 
protozoans, and 
copepod naupl i i  

8 

2 

3 

Green sunfish 
and bluegi l l  

P-2 

Stonewort 

None 
present 

Source: Information summarized from ER, Appendix G, Tables G-4, G-6, G·7, G·9, G - l 0 ,  G - 1 4 ,  G·1 5, and G - 1 6 .  

Ponds 

P-3 P-5 ._._----- - "  -----_. 

Pickerelweed, 
horned pond-
weed, and 
water pur-
slane 

None present 

Small duck-
weed, spike 
rush, and 
false loose-
strife 

3 

G reen sunfish 
and black 
bu l lhead 

P
-
6 

1 1  
302 
Cryptomonad 

and a green 
alga 

B ig duckweed 

G reen sunfish 

W I N 0'> 
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parts of  the i r l i fe cyc l e .  The two domi nant f i s h  s pec i es i n  Ma rt i n  Creek , t he  mo sq u i tof i s h  a n d  
t h e  spo tfi n s h i ne r ,  h a ve been repo rted i n  other sma l l streams wi th i n  t h e  O h i o  R i ver dra i nage  
a rea and  can be co n s i dered representa t i ve of  the f i shes i n  group  1 ( ref .  28 ) .  Other  f i she s 
such as g i z z a rd sha d ,  ca rp ,  emera l d  s h i ne r ,  b l ueg i l l , a nd wh i te crapp i e ,  wh i c h  were col l ected  
both i n  Ma rt i n  Creek a nd t he  Green R i ver duri ng basel i ne mon i tori ng , be l ong to group  2 .  Sauger 
may use Ma rti n Creek on l y  as s pawn i ng hab i tat ( g roup 3 )  i f  the creek ' s  wa ter l evel s a re s u f
fi c i ent l y h i g h .  R i ch l and  S l ough may a l so p ro v i de ha b i tat  fo r spec i e s  that have no i den t i f i a b l e 
s pawn i ng a reas nea r the s i te .  

The proposed s i te i s  l o cated i n  a reg i on where the fl oodp l a i n s o f  the Oh i o  and Green ri vers 
coa l esce . Al though l oca l l y  i mporta nt , the aquat i c  hab i tats on or  nea r the s i te a re not par
t i c u l a r l y  u n i que to th i s  geogra ph i ca l  reg i o n .  O f  the bod i es o f  wa ter samp l ed ,  R i c h l and  S l ough 
pro v i des a va ri ety of  h a b i tats not fo und e l sewhere wi th i n  the s i te v i c i n i ty .  

Endangered spec i e s  

T h e  Green R i ver  Ba s i n  h a s  o n e  o f  t h e  mo st d i verse mussel  fa unas i n  t h e  co untry . 2 9  Two musse l s 
found i n  the Green R i ve r ,  the p i n k  mucket pea r l y  mussel  ( Lampsi lis opbiculata opbicu la ta ) and 
the ro ugh p i gtoe pearl y mussel  ( Pleupobema p lenum) , are cu rrentl y i nc l uded on the U . S .  F i s h  and  
W i l d l i fe Se rv i ce L i s t of  Endangered and Th reatened W i l d l i fe .  I I The i r d i str i but i o n , howeve r ,  i s  
fa r upstream from the s i te o f  the proposed SRC - I  faci l i ty . 3 o Res u l t s o f  bra i l i ng i n ves t i gat i ons 
conducted duri ng ba se l i ne mon i to r i n g  i nd i cated that s u i tab l e ha b i tat fo r these organ i sms d i d  
not e x i st i n  t h e  reaches of  t h e  r i ver adj acent to the proposed p l ant  s i te .  Other endangered 
spec i es of  mussel s i n  Kentucky ( t uberc u l ed b l os som pea r ly  mussel , Cumberl a nd  bean  pea r ly  musse l , 
and  tan r i ffl e she l l musse l ) a re not fo und i n  the Green R i ver . I I  Per i phera l  f i s h  spec i es 
( those con s i dered rare or threatened i n  Kentucky but  mo re abundant e l sewhere ) we re not col l ected 
d ur i n g  base l i ne mon i to r i n g  ( see Append i x  J ) .  

3 . 2 . 3  A i r 

Th i s  sect i on presents i n format i o n  about the proposed s i te i n  the a reas o f  meteo ro l ogy , a i r  
q u a l i ty ,  and  no i s e .  

3 . 2 . 3 . 1  Meteo rol ogy and  a i r  qua l i ty 

Meteoro l ogy 

The c l i mate i n  the v i c i n i ty of  Newman , Kentucky , i s  cont i nenta l . The reg i on l i es wi th i n  
the path o f  easterl y mov i ng storms and  i s  th us subject to w i de ext remes o f  temperature and  
prec i p i ta t i o n . 3 1 

The nearest c l imato l o g i c a l  sta t i o n  i s  Dress Reg i ona l  A i rport i n  E vans v i l l e ,  I nd i ana , 30 km 
( 1 8  mi l es )  no rthwest  of the s i te .  The no rmal mean month l y  tempe rat ure at the a i rport ranges 
from 1 ° C ( 33 ° F )  i n  J a nuary to 26°C ( 78° F )  i n  J u l y . 3 2 Temperatures measured on the s i te between 
No vember 1 9 7 7  and  No vember 1 978 show a s i mi l a r  c l i mate .  The l owest temperature reco rded was 
- 1 8 . 4°C  ( - l . l O F )  i n  J a n uary ;  the h i ghest was 35 . 7 °C  ( 96 . 3 ° F )  i n  J une . 

On s i te 1 0-m w i nd speeds and  d i rect i ons recorded from October 1 2 ,  1 9 77 , through October 20 , 
1 9 78 , a re presented i n  F i g .  3 . 1 3 . The a verage w i n d  s peed , regard l ess of d i recti on , was 
3 . 1  m/ s ( 6 . 9  mph ) . The two mo st pre va l ent w i n d  d i rect i ons were from the southeast through so uth 
( 2 7% occurrence ) and west through no rthwest ( 2 3% occu rrence ) .  Compa red wi th h i stor i ca l  con
d i t i ons at Dress Reg i ona l  A i rpo rt , the on s i te data h ave somewhat stronger so uthea ste r l y  and 
westerl y components . 

Annual  p rec i p i ta t i o n  at Evansv i l l e  a verages 1 06 . 4  cm (4 1 . 9  i n . ) ;  March experi ences the h i ghest 
mean  prec i p i ta t i o n ,  1 1 . 9 cm ( 4 . 7  i n . ) ,  and October the l owest , 6 . 4  cm ( 2 . 5  i n . ) . 3 2 Prec i p i ta 
t i o n  i n  the fo rm of  s now or  s l eet can occ ur from October through Apri l .  Mean annua l  snowfa l l 
amounts to 32 . 8  cm ( 1 2 . 9  i n . ) ,  w i th the h i ghest mean mo nth l y  snowfa l l o f  8 . 1  cm ( 3 . 2  i n . ) 
occurri ng i n  J a n uary and  February .  3 2 
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F i g .  3 . 1 3 . W i nd d i recti on and speed , frequency of occurrence on s i te , October through 
December 1 97 7 .  Source : Dames & Moore fi e l d data , 1 97 7 .  

A i  r qual  i ty 

The proposed project s i te fal l s  wi th i n a Cl ass  I I  a rea w i t h  regard to the prevention  of s i g
n i f i cant deteri orat ion  ( PS D )  of a i r  qua l i ty under the prov i s i ons o f  the 1 97 7  amendments to 
the C l ean Ai r Act . Mo derate growth of new emi ss ions  sources i s  a l l owed i n  PSD  C l ass  I I  a reas . 
The  nea rest  C l ass  I a rea , where new sources wou l d  be severe l y  restri cted , i s  Mammoth  Cave 
Nationa l  P ark , 1 20 km ( 7 5  mi l es )  southeast of the project s i te .  

The proposed s i te i s  l ocated i n  the Evansv i l l e-Henderson-Owensbo ro I nterstate Ai r Qual i ty 
Control Reg i o n  ( AQCR7 7 ) . Dav iess  County , i n  whi c h  the proposed s i te i s  l ocated , i s  des i gnated 
attai nment for a l l a i r  po l l ution  categori es . Henderson Co unty , l ocated next to the proposed 
s i te ,  is a l so desi gnated attai nment for a l l categori es . The c i t i e s  of  Owensboro and Hende rson 
a re des i gnated nonattai nment for both su l fur d iox i de and total suspended parti c u l a tes ( TSP ) .  
Kentucky has  a l so requested that E PA redesi gnate the c i t i es of  Owensbo ro and Hende rson as  
attai nment fo r su l fur d i o x i de based on compl i ance of  sources in  those  c i ti es and on the  three 
most  recent yea rs of mon i tori ng  data . 
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Tabl e 3 . 1 1  s umma ri zes the  a va i l ab l e  a i r qua l i ty data and the  Kentucky Amb i ent A ir  Qua l i ty 
Standards . 3 3  The Kentucky D i v i s i on  o f  A i r Po l l u t i on Contro l ( KDAPC )  data fo r the most  recent 
one-yea r period  show the h i g hest va l ues for the KDAPC mo n i tori ng s i tes i n  each of  three areas : 
Henderson , Owensboro , and a group  of three ru ra l  s i tes l ocated 1 9  to 31 km ( 1 2  to 20 mi l e s )  
southwe st o f  the p roposed s i te.  These ru ra l  s i tes  a re i n  the commu n i t i es of  Robards , Webster , 
and  N i agara ; a l l three a re w i th i n  8 km ( 5  m i l es )  o f  a coa l -fi red generati ng stat i on . Data 
generated from both annua l  periods of  mon i to r i n g  on the proposed s i te a re al so shown i n  
Tabl e 3 . 1 1 .  

Table 3.1 1 .  Summary of air quality data for the proposed SRC·I  site and surrounding area 

Parameter" 
Kentucky a i r  Kentucky Division of Air  Pollution Air  qua l i ty data from 

(fJg/m 3 )  
qua l i ty standards Control data, 4/79-3/80 monitoring of proposed site 

Su l fur  diox ide 
3·h 
24·h 
Annual  average 

TSpb 
24·h 
Annual  average 

N i trogen diox ide 
Annual  average 

Carbon monoxide 
1 ·h (mg/m3 ) 
8·h (mg/m3 ) 

Ozone 
l ·h 

R educed s u l fur 
1 ·h 

---�---
Primary Secondary 

-- ----.-�-�-

1 300 
365 

80 60 

250 1 50 
75 60 

1 00 1 00 

40 40 
1 0  1 0  

235 235 

--- ------- - ------ -
Henderson Rural  Owensboro 1 0177 -1 0/78 

440 (346) 406 ( 299) 558 ( 535) 588 ( 568) 
2 1 7  ( 1 60)  1 49 ( 1 28) 265 ( 1 36)  1 73 ( 1 38) 

29 24 26 1 9  

226 (209) 244 ( 1 47) 232 ( 1 88) 1 89 ( 1 46)  
83 62 88 48 

43 21 39 

12 (9) 6 ( 6 )  
5 ( 4 )  4 ( 2 )  

2 1 0  ( 2 1 0 )  208 ( 208) 221 (203) 

" Highest measured concentrations and second h ighest concentrations (in parentheses) are given in  fJg/m3 
b Total suspended particulates. 

5/79--4/80 

1 006 ( 883) 
281 ( 1 90)  

20 

1 37 (94)  
42 

16 

1 .8 ( 1 .7) 
1 . 2  ( 1 .2)  

366 (323)  

Source: A mbient A ir Quality Summary Statistical Analysis, April 1979-March 1980, Commonwealth of Kentucky. 
D ivision of A i r  Pol l u tion Control, Fran kfort, Kentucky, 1 979. 

Ai r qu� l i ty data meas u red at the s i te are rep resentat i ve  of  the a i r qua l i ty i n  and around the 
s i te .  Max i mum su l fur  d i o x i de concentrations  p resented i n  Tabl e 3 . 1 1  a re wel l w i t h i n  the 
co rres pondi ng p rima ry and secondary a i r  qua l i ty standards . None o f  the TSP data p resented i n  
Tabl e 3 . 1 1  have been adj u sted to el im i nate the contr i but ions  o f  part i c l e s wh i c h  a re fug i t i ve ,  
rather than i ndustri a l , i n  ori g i n .  One poss i b l e  excurs i on beyond the 24-h secondary TSP standard 
was mea s u red at the s i te dur i ng the fi rst yea r o f  mon i to ri n g .  S ubsequent m i crosco p i c  ana lys i s  
o f  the part i c u l ate samp l e  i nd i cated that a bout 90% by we i g ht o f  the col l ected part i c l es were 
so i l m i nera l s  cl ass i f iab l e as fug i t i ve dust ; thus , no excurs i on beyond the TSP seconda ry standard 
actual l y  was measured at  the s i te .  I t  shou l d  be noted that one excurs i o n  beyond the standard i s  
a l l owed before a v i o l at ion  o f  the standard has  occu rre d .  The standard for 24-h average TSP i s  
not to be exceeded more than once per yea r ,  there fore the second h i ghest concentrat ion i s  a l so 
g i ven in Tabl e 3 . 1 1 ,  s i nce it is the second h i ghest that determi nes whether a v i o l at ion  o f  the 
standard has  occurred . Major  sources o f  s u l fur d i oxi de and TSP w i th i n  20 km ( 1 6  m i l es )  of the 
s i te a re concen trated most ly  i n  the Henderson and Owensbo ro urban a rea s .  The sources nea rest 
the project s i te a re in  a compl ex on the Oh i o  Ri ver 10  km (6  mi l es )  to the no rthwest . 

N i t rogen d i o x i de and ca rbon monox i de concentrati ons are wel l w i t h i n  the a i r  qual i ty standa rds . 
Ozone concentrat i ons mea sured at the s i te a re very s i mi l a r to those mea sured by KDAPC .  

P art i c u l ate samp l e s  from Apri l 1 979  through Apri l 1 980 were ana l yzed for 1 6  separate poly
a roma t i c  hydroca rbons ( PAH ) ,  1 3  trace el ements , and  su l fates . For the 1 3  of 1 6  PAHs detected , 
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maxi mum concentrat ions  ranged from 0 . 006 to 0 . 870 ng/m3 . Meas u red trace el emen t concentra
t i ons  are w i t h i n  the expected concentrat i on ranges fo r nonurban envi ronments . Su l fate l evel s 
ranged from 7 . 1  to 24 . 6  Ug/m3  w i t h  a mean of 1 1 . 6 Ug/m3 . 

3 . 2 . 3 . 2  No i se 

Amb i ent no i se l evel s we re mea s u red at no i se-sens i t i ve areas s urroundi ng  the p roposed s i t e .  The 
no i se survey was conducted to p ro v i de documentat i o n  of  the ex i sti ng ba se l i ne no i se con d i t i ons  i n  
the v i c i n i ty of  the s i te .  F i gure 3 . 1 4 shows the no i se mon i tori ng l ocati ons . The sound s urvey 
re s u l t s  a re s ummari zed i n  Ta bl e 3 . 1 2 .  The E R ,  updated Append i x K ,  i nc l udes deta i l ed no i se 
measurements and techn i ques . 

Table 3.1 2. Ambient sound levels at noise·sensitive 

locations surrounding the SRC·I site 

Sound measurements are in decibels 

Location L/ t.."b L"n C 

59.4 50.0 59.6 

2 53. 5 47.0 5 5. 1 

3 6 1 . 8  47.0 60. 5 

4 62. 1 52.0 62.0 

5 46.4 43.0 50. 1 

a Daytime levels (t ime average d ) .  b N ighttime levels (time averaged; '  
cCombined day-night levels (a  1iJ -d8 cc.rrection factor 

was added to the n ighttime sound level ) .  

P r i nc i pa l  no i se so u rces i n  t he  a rea were i dent i f i ed duri ng t he  s u rvey as  road  and ra i l road 
t raffi c ,  w i nd t h rough  fo l i age , and b i rd and i nsect no i se .  The p ri nc i pa l  no i se occurri ng at 
l ocat ion  2 was from l ocal road a nd ra i l  traff i c .  At l ocat ion  3 ,  the sound of a fa rm tractor  
i n  t he  f i e l ds was a ud i b l e .  At  l ocat ions  4 and 5 ,  t he  sound  of g ra i n dryers at a nea rby s i l o  
was audi b l e .  

Day-n i g ht sound l eve l s  ( Ldn ) exceed 55 dB except at  l oca t ion  5 .  These l eve l s are typi ca l  o f ,  
o r  bette r than , l evel s i n  an  o l d  u rban/ res i dent i a l  a rea . T h e  day-n i ght sound l evel s meet EPA ' s  
short-term goa l s o f  6 5  dB o r  l ess  but  exceed the l ong-term goa l s  o f  5 5  dB o r  l es s  i dent i f i ed as  
necessary to  protec t t he publ i c  hea l th and we l fare at res i denti a l  l ocati ons . F i g u re 3 . 1 5  g i ve s  
exampl es o f  typ i ca l  o utdoo r Ldn -ave rage no i se l eve l s  fo r various  l ocati ons . 

3 . 2 . 4  Economi c ,  soc i a l , a nd cu l tura l  features 

Th i s  sect i o n  i dent i f i es a nd characteri zes key soci oeconomi c co nd i t i ons of  the p roposed SRC - I  
s i te near Newma n ,  Kentucky ,  and the s urround i ng area , i ncl u d i ng popu l a t i o n , econom i c  base , 
l a bor force characteri s t i c s , i ncome , hous i ng , pub l i c  services  and fi nance , transportat i on ,  
and  archaeo l o g i ca l  feature s .  

Th i s  d i scuss i on focuses on  three geograph i cal reg i o n s :  the i mmed i a te a rea , defi ned a s  the 
p l ant s i te and l and w i th i n  a 3 . 2 - km ( 2 -mi l e )  radi us of the s i te ;  the l ocal  i mpact reg i on , 
defined as Da v i ess and Henderson count i es i n  Kentucky and Vanderburgh County i n  I nd i ana ; and 
the reg i ona l  i mpact area , w h i c h  i nc l udes the preced i ng count i es pl us  B reckenri dge , B ut l e r ,  
Hancoc k ,  H o p k i n s ,  McLean , Muhl enberg , Oh i o ,  Uni on , and Webster count i e s  i n  Ken tucky ; Dubo i s ,  
Gi bson , Perry ,  P i ke ,  Posey , Spencer ,  and Warri c k  count i e s  i n  I nd i ana ; and Gal l a t i n  and W h i te 
count i es i n  I I I i no i s  ( see F i g .  3 . 1 6 ) . 

The i mmed i ate a rea h a s  been sel ected because some potent i a l  i mpacts , s uch as those upon scen i c  
qua l i ty ,  a rchaeo l og i ca l  resources , and h i sto r i c  structures , are h i gh ly  s i te-spec i f i c  and wou l d 
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Fi g .  3 . 1 4 .  Sound  mea s urement l ocat i ons on  or near the  p roposed s i te .  Source : Dames & 
Moore fi e l d data , 1 97 7 .  
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APA RTM ENT N E XT TO F R E EWAY 

1 .2 km (0.75 mi le )  F ROM TOUCHDOWN AT MAJO R A I R PO R T  

DOWNTOWN W I T H  SOM E  CONST R UCT ION ACTIVITY 

U R BAN H I G H·D ENSITY APA RTMENT 

U RBAN ROW HOUS I N G  O N  MAJO R A V E N U E  

U.S. E N V I R O N M E NTAL PROTECT I O N  AG E NCY SHORT·T E R M  
R E S I D E N T I A L  GOA L A N D  U.S. HOUS I N G  A N D  U R BAN 
D E V E LOPMENT R E S I D E N T I A L  STA NDARD 
O LD U R BAN RESIDENTIAL AREA 

U.S. E N V I R O N M E NTA L PROTECTION A G E NCY LO NG·T E R M  
R E S I D E N T I A L  GOA L 

WOODED R ES I D E N T I A L  

AG RICU LTURAL C ROPLAND 

R U R A L  R E S I D E N T I A L  

W I L D E R N ESS A M B I E N T  

Fi g .  3 . 1 5 .  Examp l es of outdoor day-n i ght average sound l evel s i n  d B  measured at 
va ri ous  l ocat i on s .  So urce : u . S .  Env i ronmen ta l  Protect ion Agency , Protective Noise 
Leve ls - Condensed Version of EPA 550/9- 79- 1 00, Was h i ngton , D . C . , November 1 978 .  

be  confi ned to  t h i s  a rea . The l ocal  i mpact a rea i s  the  area most  l i ke ly  to  experi ence i mpacts 
rel ated to worker re l ocat ion , t raff i c , and demand  for add i t i onal  publ i c  and pri vate servi ces , 
among others . The reg iona l  i mpact a rea represents the a rea w i t h i n  a g reater but st i l l  reason 
ab l e commu t i n g  d i stance of the pl ant s i te for construct ion workers . P r i n c i pa l  popul a t i on 
centers i n  the l oca l  i mpact a rea i nc l ude OWensboro and Henderson i n  Kentucky and Eva n s v i l l e 
i n  I n d i ana . For work-force ana lys i s  p urposes , the reg i onal  i mpact a rea i s  d i v i ded i n to two 
commut i ng zones ( 6 0  and 90 m i ns ) .  Beca use most of the soci oeconom i c  i mpacts a re proj ected to 
occur i n  Dav i ess , Henderson , and  Vanderburgh count i es , they rece i ve the p r i mary attent i on i n  
the soc ioeconom i c  sect ions  of  t h i s  s tatement .  

3 . 2 . 4 . 1  Popu l a t i on 

The i mmed i ate a rea i s  e st imated to have a popu l at i on of approx imatel y 400 peopl e ,  of wh i ch 
about 60 res i de on  the proposed s i te .  Al so w i th i n  the i mme d i a te v i c i n i ty i s  the commun i ty of 
Newman , l ess than 1 km ( 0 . 6  m i l es )  no rth o f  the proposed s i te ,  wh i ch is est i mated to have a 
popu l at i o n  of a bout 300 . W i th i n 8 km ( 5  m i l es )  of the i mme d i a te a rea vi a U . S .  H i g hway 60 l i e 
other sma l l u n i nco rporated commu n i t i es i nc l udi n � Stan l ey (est i mated popu l a t i on 302 ) and Reed 
( e s t i mated popu l a t i on  1 23 ) . S pottsvi l l e/Bea l s  ( est imated popu l at i on  433 ) , Bas kett ( e st imated 
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F i g .  3 . 1 6 .  Commu t i ng  zones w i th i n  60- and gO-mi n area s .  

popu l a t i on 3 53 ) , C arl i nburg ( e st imated popul ati on 52 ) ,  and B i rk C i ty ( est imated popul at ion 5 2 )  
a re a l so re l at i ve l y  near the s i te .  These commun i t i es a re devo i d  o f  i ndustry ,  have a m i n i mum o f  
reta i l  esta b l i s hments , pro v i de n o  services  t o  the i r re s i dents , a n d  a re a l l l ocated i n  areas 
zoned A-R ( ru ra l  agr icu l ture ) . 

The proposed s i te i s  i n  Oa v i ess County and  adj acent to Henderson County . Vanderburgh Co unty , 
I n d i ana , i s  s i tuated immed i ately north o f  Henderson Co unty across  the Oh i o  R i ve r .  The two 
nearest  urban a reas are the c i t i es o f  Owen sboro , a bout 1 6  km ( 1 0  m i l es )  southea st of the p ro 
posed s i te , a n d  He nderson ,  a bout 22 k m  ( 1 4 m i l e s )  wes t .  Evansvi l l e ,  I nd i ana , i s  the l a rgest 
c i ty in the reg ion  and i s  l ocated a bout 2 7  km ( 1 7  m i l es )  northwest o f  the proposed s i te across  
the  O h i o  R i ve r .  

In  genera l , popu l a t i on l evel s o f  these count i e s  and c i t i es rema i ned fa i rl y  constant between 
1 970 a nd 1 975 , as i ndi cated by e i ther sma l l popu l a t i on i nc reases or decreases duri ng th i s  
period ( see Ta b l e  3 . 1 3 ) . Wh i l e  Oa v iess  and Henderson count i es both exh i b i ted average annual  
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Table 3.1 3. Historical population growth characteristics for counties and principal 
urban areas In the SRC-I local Impact area 

Average Average 1 980 Average 
Location 1 970 ann ual 1 975 annual  population annual 

local i m pact area popu lation change, population c hange, (prel i minary) change, 
1 960- 1 970 1 970- 1 975 1 975-1 980 

C ities 
Evansv i l le (Vanderburgh 1 38,764 -0.2 1 33,566 - 0.8 1 29,000 -0.7 

County, I ndiana) 

Owensboro (Daviess 50,329 1 .7 60,788 0.2 53,839 -2.3 
County, Kentucky) 

Henderson (Henderson 22,976- 3.1  22,832 -0.1 24,778 1 .7 
Cou nty, Kentucky) 

Cou nties 
Vanderb u rg h  1 68,772 0.2 1 62,848 -0.7 1 66,723 0.5 
Daviess 79,448 1 .2 80,733 0.3 85,702 1 .2 
Henderson 36,031 0.7 36,6 1 6  0.3 39,941 1 .8 

T ricounty area 284,251 0.5 280,1 97 -0.3 292,366 0.9 

Sou rces: ER, Vol.  2, Table L . 1  and U.S. B u reau of the Census, D ecember, 1 980. 

growth rates of 0 . 3% between 1 970 and 1 97 5 , Vanderburgh Co unty , I ndi ana , experi enced a popu
l at i on dec l i ne duri ng t he same period at the average annual  rate of -0 . 7% .  Howeve r ,  as i ndi 
cated by p re l im ina ry 1 980 censuS f i gures , popu l at i on growth rates i n  Dav i ess  and Henderson 
counti es have been accel erati ng . Dav iess  County experi enced a g rowth of · 1 . 2% annua l l y  between 
1 975  and 1 980 , wh i l e  Henderson county ' s  rate of  annual growth approximated 1 . 8% during  the 
same peri od .  In  Vanderburgh County , the trend i n  popu l at i on dec l i ne experi enced duri ng the 
per iod  1 970  and 1 975  has reversed , as evi denced by pre l i mi nary 1 980 census fi g ures , wh i ch 
s how the county to conta i n  a popu l at i on of a pproximatel y 1 67 , 000 , cons ti tut ing  an average annual 
rate of g rowth s i nce 1 975  of  a modest 0 . 5% .  H i stori cal popu l a t i on growth characteri sti cs for 
a l l count i es and pr inc i pa l  urban a reas i n  the tri -county area are presented i n  Tabl e 3 . 1 2 .  

Popul at ion g rowth i s  ant i c i pated over the next 2 0  years for two of the three counti es i n  the 
l ocal i mpact reg ion ( see Tabl e 3 . 1 4 ) . Dav i ess  and Hende rson counti es are expected to g row at 
an average annual rate of  2 . 3  and 1 . 2% .  Vanderburgh County ,  o n  the other han d ,  i s  expected to 
l ose popul at ion at an average annual  rate of 0 . 8% .  

Table 3.1 4. Population estimates and projections for Daviess, Henderson, 
and Vanderburgh counties 

1 970 1 975 1980 1 985 " 1990b 1 995c 

Daviess 79,486 80,733 85,702 96,400 1 07,000 1 1 6,200 

Henderson 36,031 36,733 39,941 42,200 44,400 47, 1 00  

Vanderb u rg h  1 68,772 1 62,848 1 66,723 1 58,700 1 50,600 1 45,000 

T ricounty area 284,289 280,314 292,366 297,300 302,000 308,300 

2oo0 b 

1 25,300 

49,800 

1 39,300 

31 4,400 

" I n terpolated from p relim inary 1 980 census estimates and project ions suppl ied by references 
in footnote "b." 

b G reen R iver A rea D evelopment D istrict, GRA DDA TA (Owensboro, 1 980); and I nd iana State 
Board of Health, Indiana County Population Proiections, 1 980-2000 ( I n d ianapolis, 1 978). 

c I n terpolated from projections suppl ied in footnote "b." 
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3 . 2 . 4 . 2  Econom i c  base 

Regi ona l  economy 

The manufactu r i ng sector i s  the l a rgest emp l oyer  i n  each of the ma i n  impact count i es ( see 
Tab l e  3 . 1 5 ) . Ma n u factur i ng in  1 979 emp l oyed , respec t i ve l y  2 3 . 2% ,  3 3 . 4% ,  and 29 . 5% of  the 
count ies ' l abor forces . Ma nufactur i ng i s  not domi nant in  the reg ion  s i nce emp l oyment i n  
who l esa l e and reta i l trade fol l ows c l ose ly  beh i nd manu factu r i ng ( 24 . 9% ,  22 . 6% ,  and 26 . 6% ,  
res pecti ve l y ) , refl ec t i ng the three count ies ' ro l e  a s  a reg i on a l  trade cente r .  Mo reover , 
manufactu r i n g  emp l oyment has  dec l i ned  cons i derably i n  re l a t i ve empl oyment between 1 974 and 
1 979  ( Tab l e  3 . 1 5 ) , w i th the l a rgest empl oyment  growth occurri ng in the serv i ces  i ndustri e s .  
Trade a s  a n  emp l oyer  h a s  experi enced o n l y  modest growth between 1 974 a n d  1 979 . C l e a rl y ,  
Vanderburgh Co unty w i t h  6 5 . 7% o f  the tota l three-county emp l oyment i n  1 9 79 i s  the maj or 
economi c i nf l uence at p resen t .  Howe ve r ,  emp l oyment g rowth in  the fi ve years  end i n g  in  1 979  
h a s  been l a rgest in  Henderson County , Kentucky ( 59% ) , fol l owed by  Da v i ess ( 20%)  and Vanderburgh  
( 1 3% ) , respect i ve l y .  

I n  both Da v i ess  a n d  Henderson count i es , the total emp l oyment work force i s  expected t o  i ncrease 
at about the same rate a s  the popu l at i o n . Economi c  p roj ec t i ons  for Da v i ess  County p red i ct a 
p ropo rt iona l  i nc rease i n  p ro fes s i ona l and  serv i ce empl oyment and an absol ute and propo rt i ona l  
decrease i n  man u fact u r i ng empl oyment by 1 995 . The  "chemi cal s ,  petro l e um ,  coal , and rubber" 
manu factur i ng i ndustri a l  category is the o n l y  manufactu r i ng category p rojected to i ncrease 
s i g n i fi ca n t l y  by 1 995 . Ag r i c u l t ura l  emp l oyment i s  a l so expected to decrea se . 

I n  Henderson County ,  both a n  abso l ute a nd a p roporti onal  i nc rease i n  man u factu ri ng sector 
empl oyment from 1 975 to 1 995 a re p roj ected . Service  secto r emp l oyment s hou l d i ncrease a l s o ,  
but  agr icu l tura l  emp l oyment wi l l  p robabl y dec l i ne .  By 1 995 , Henderson County ' s  economy s hou l d 
be s l i gh t l y  more servi ce or i ented . 

The d i stri but i on of emp l oyment by occupat ion  for the reg i ons dom i nated by the three ma i n  i mpact 
count i es i s  s hown i n  Tabl e 3 . 1 6 . The Vanderburgh-Spencer County a rea of I nd i a na cl ea r l y  domi 
nates the Henderson-Da v i ess County a rea i n  terms o f  tota l empl oyment , but the occu pat iona l  
d i str i but i ons o f  both reg i ons a re remarka b l y  s im i l a r and we l l ba l anced . 

Agr i cu l t ure 

Nat ionwi de t rends for at  l east  the past t hree decades have resu l ted i n  a s trong tendency 
toward fewer but  l arge r farms . Between 1 969 and 1 974 , Da v i ess  and H enderson count i e s  fo l l owed 
t h i s  tre n d .  

Da v i ess County l i vestoc k p roduct i on h a s  been re l at i ve l y  di vers i f i ed i n  recent yea rs , but 
Hende rson County p roduct i on has con s i sted l arge l y  of  cattl e and hog s .  Between 1 964 a n d  1 9 76 , 
hog and p i g  p roduct i o n  decreased substant i a l ly  i n  both count i e s  and i n  the State as a who l e . l 

Tobacco , corn , hay , and  soybea ns were the maj o r  crops i n  both Henderson and Dav i ess  count i e s  
i n  1 97 7 .  T h e  count i e s  ra nked among t he to p f i ve count i e s  i n  Kentucky i n  both soybea n a n d  co rn 
p roduct i o n .  Da v i es s  County a l so ranks  among the State ' s  top ten coun t i e s  i n  p roduct i on of  
dark , a i r-cured tobacco , l ay i n g  hen s ,  hogs and  p i g s ,  and  cattl e and ca l ves .  

Mi n i ng 

Coa l , pet ro l eum,  and sand and g ravel are p roduced i n  the reg i on su rro und i ng the proposed s i te .  

The m i n i ng o f  k nown coal  depo s i ts beneath the proposed s i te i s  cu rrent ly  economi cal l y  unfeas i b l e .  
Coa l mi n i ng i n  Da v iess  and  Henderson count ies  tota l ed 539 , 1 07 tons i n  1 977 , wh i ch accounted fo r 
on l y  3% o f  reg i ona l coal  p roduct ion . Two new underground coal mi nes p l a nned for Henderson 
County a re expected to p roduce some 1 . 6 m i l l i on tons per yea r .  There i s  no act i ve coa l  mi n i ng 
i n  Vanderburg h  County at  p resent . 

There a re act i ve o i l wel l s  near the s i te , but no we l l s  ha ve p roduced on the s i te s i nce 1 97 9 .  
O i l p roduct i o n  i n  the two Kentucky count i e s ,  a l though decl i n i ng marked l y ,  tota l ed 1 , 1 1 9 , 1 7 1 bbl  
and  accounted for nea rl y 20% o f  the State ' s  tota l p roduct i on in  1 978 . P roduct i on data are not 
a va i l a bl e for natu ra l  g a s .  



Table 3. 1 5. Distribution of employment by major industry group, 1 974" and 1 979 

Daviess County, Kentucky Henderson County, Kentucky Vanderburg County, I ndiana 

I ndustrial Classification 1 974 1 979 1 974 1 979 1 9 74 1 979 - --- --- - --- -- _ . .  _-
Number Percent N umber Percent Number Percent N umber Percent N umber Percent N u m ber Percent 

.. _---_.-

M ining 434 1 . 8  8 1 2  2.8 1 82 2.0 474 3.3 260 0.4 499 0.6 

Contract construction 1 , 566 6.4 2, 1 5 1  7 .3 385 4.3 580 4 . 1  4,268 5.8 5,268 6.3 

M anufacturing 8,490 34. 7  6, 8 1 6  23.2 3,701 4 1 . 4 4,749 33.4 29,368 39.7 24,689 29. 5 

Transportat ion and other 1 , 594 6.5 2,470 8.4 703 7.9 858 6.0 4 , 1 29 5.6 3,81 5 4.6 

public uti l it ies 
w 

Trade, wholesale and reta i l  6,353 26.0 7,3 1 5  24.9 1 ,96 1 2 1 .9 3, 2 1 5  22.6 1 8,956 25.6 22,220 26.6 
I w 

Finance, insurance, and 868 3.6 1 , 1 72 4.0 293 3.3 478 3.4 2,552 3.4 3,288 3.9 
'" 

real estate 
Services 5, 1 55b 2 1 . 1  8,485b 28.9 1 ,655 1 8. 5  3,82gb 26.9 1 3,778 1 8. 6  1 7,456 b 20.9 

Nonclassifiable establishments 1 9 9  0.8 1 50 0.5 60 0.7 30 0.2 569 0.8 N .A. 

G overnment c c c c N .A. 6,324 7.6 

Total covered employment 24.436 1 00.0 29,37 1 1 00.0 8,940 1 00.0 14, 2 1 2  1 00.0 73,935 1 00.0 83,560 1 00.0 

"Week ending March 1 2, 1 9 74. 
b Inc ludes government employment. 
c lncluded in  Service i ndustry columns; may not add due to independent rounding. 
Source: Indiana E m ployment Security Div ision and Kentucky Department of Human Resources. 
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Table 3.16. D istribution of employment by major occupation group, 
SRC-I regions in K entucky and Indiana, 1 976 

Henderson-Daviess Vanderbu rgh-Spencer 

Occupation g roup 
cou nt ies area a cou nt ies area b ---------- --- - --

N u m ber Percent N u mber Percent 
- - ----------

P rofessional  and tec h n ical 8 ,239 1 3 .4 20,330 1 3 0  
M anagers, offic ia ls ,  proprietors 4,663 7.6 1 2 ,770 8. 1 
Sa les workers 2,940 4 .8  8 ,890 5 .7  
C ler ical  9 ,580 1 5.6 27,340 1 7. 4  
C rafts and k indred 9 ,793 1 6 .0  21 .430 1 3 . 7  
O perations and sem i s k i l led 1 3,452 21 . 9  32,060 20.4 
Serv ice workers 7 ,970 1 3 0  22, 5 1 0  1 4 3 
L aborers and other unsk i l led 4,679 7.6 1 1 ,540 7 .4 

Total  6 1 , 3 1 6  1 00 . 0  1 56 ,980 1 00 .0  

aA lso inc ludes H ancock , O hio, M cLean, Webster, and U n ion counties in  K entucky 
bA lso i nc ludes Posey, Wa rr ic k ,  Perry, DubOis,  P ike ,  G ibso n ,  K nox, D av iess, and M artin counties 

in  I n d iana.  
Sou rces: 

1 .  I n d iana E m ployment Secu rity D iv is ion,  Indiana Occupational Proie ctions 1 976- 1 982, 
M a rch 1 980. 

2. Kentucky Department of H u man Resources, Occupational Outlook for Nonagricultural 
Wage and Salary Workers 1976- 1 982, 1 980. 

Sand and g ravel reserves on the p roposed s i te are esti mated at 1 1 5  x 1 06 m 3 or 1 50 x 1 06 yd 3 , 
About 1 . 4 x 1 06 tons of sand and gravel were produced i n  Dav i ess and Henderson coun t i es i n  
1 97 7 ;  most o f  t h i s tonnage came from Dav i ess County . 

Area economi c  i nfrastructu re :  mu l t i pl i ers 

Mul t i p l i e rs are a conven i ent way of  mea s u r i n g  t he total econom i c  effect from the i ntroduct ion  
o f  p roj ects l i ke SRC- I . A mu l t i p l i e r  measures t he  total growth i n  an economi c characteri st i c ,  
s uch  a s  emp l oyment ,  i ncome , or expendi ture ,  that res u l ts from an i n i t i a l  change i n  new capi tal 
i nvestment i n  a n area . The most compl ete accoun t i n g  of mul t i p l i er effec ts from changes i n  
demand  for p roducts and l abor for SRC-I  can be made w i th the a i d  o f  i n put-output tabl es . S uch 
tabl es mea s u re t he exc hange in  i nputs among i ndustry sectors res u l t i ng from the p roj ect i nvest
men t .  

Mu l t i p l i ers a re based on average econom i c  cond i t i ons  that ex i st  i n  the economy i n  the absence 
of  SRC- I . I f  t he SRC- I  p roject changes t he i nput-output responses i n  l ocal  i ndustri es , some 
a l terati on i n  the mul t i p l i er l evel may occ ur ,  Fo r exampl e ,  boomtown condi t ions  p roduce 
secondary emp l oyment and i ncome responses in some sectors that may temporari l y  exceed typ i ca l  
i n put-output responses that occur  in  more normal sett i ngs . Th i s  s i tuat i on occ urs most fre 
quent ly  i n  i ndustry sectors that s uppl y goods and serv i ces  to the househol d sector i n  commu
n i t i es that a re fa r bel ow average wi th respect to  t he  l evel of  economi c i n frastructure 
devel opmen t .  

I n  materi a l  s u p p l y  i ndustri es , i nputs are i mported i f  they cannot b e  supp l i ed by the area  
economy .  However ,  i n  i so l ated a reas , the d i rect s upp ly  of goods and servi ces to  the new house
hol d sector cannot be i mported from o uts i de the i mpact area . If  the s i te a rea is  defi c i e n t ,  
expan s i on must take p l ace t o  ensure that a certa i n  qua l i ty of  l i fe wi l l  b e  met . Freq uentl y ,  
i n  boomtown s i tuat i ons , temporary expan s i on i s  q u i te l a rge ; mul t i p l i ers ran g i n g  from 4 . 5  to 
7 . 0  ha ve been cal cul ated . I n  other a reas commu t i n g  opportun i t i e s  and access to a l arger  economi c 
i n frastructure resu l ts i n  mu l t i p l i er responses that a re co ns i derab ly  l ower for the s i te county .  

A set of  personal  consumpt ion  expendi ture mul t i p l i ers fo r count i es i n  the SRC - I  areas are 
d i sp l ayed i n  Ta b l e 3 . 1 7 .  These mul t i pl i ers a re a s soci ated w i th the expend i t ures by the house
hol d secto r .  They are appropri ate for e st ima t i n g  total expend i t ure i mpacts of  SRC - I  payrol l 
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Table 3.1 7. SRC-I multiplier analysis regions 

H ousehold 
R eg ion consu mption 
nu mber R eg ion expend itu res 

m u lt ip l ier  

1 H enderson Kentucky 1 . 904 
2 D av iess K en tucky 2 057 
3 H ancock K en tucky 1 .2 1 9  
4 O h io K entucky 1 .595 
5 M cLean K en tucky 1 .559 
6 Webster K en tucky 1 6 20 
7 U n ion K en tucky 1 .622 
8 M u h lenburg K entucky 1 .755 
9 Vanderburgh I n di ana 2. 277 

1 0  Posey I n d iana 1 . 770 
1 1  Warrick I n d iana 1 .646 
1 2  Spencer I n d iana 1 .691 
1 3 P erry I n d i ana 1 .696 
1 4  B utler K entucky 

B reck en ridge K entucky 
Hopk ins  K en tucky 
D u bo is Ind iana 2 064 
P ike I n d iana 
G ibson I n d iana 
W h ite I l l inois 
G a l lat in I l l ino is 

1 5  Agg regate of R eg ions 2.456 
1 through 1 3  

1 6  Agg reg ateof R eg ions 2 .479 
1 throug h 1 4  

expend i tures i n  a 7 0-mi l e  rad i u s  o f  the pl ant  s i te .  These mul t i p l i e rs were est i mated w ith  
a procedure wh ich  a dj usts  nat iona l  i nput-output coeffi c i ents to  f i t  the  county i ndustry com
pos i t i o n  ( Ap pendi x T ) .  The  reg i ona l i zati on procedures tend to correct overest ima t i on of  
mul t i p l i ers for  materi a l  supp ly  i ndus tri es that  a re not  present in  the l ocal  economy ,  but  
correct ions  for  a bove-average res ponses to  changes in  the househo l d sector demands a re not 
attempted . Th us , the mul t i pl i ers  i n  Tab l e  3 . 1 7  represent expected total expendi ture i mpacts 
i n  the county econom ies  from expendi tures by the l abor force househo l ds .  These mul t i p l i e r  
l evel s may b e  conservati ve rel ati ve  to boomtown re l a t i on s h i ps b u t  the SRC- I  s i te i s  l ocated 
in an a rea in wh i c h  boomtown res ponses a re very unl i ke l y  due to SRC- I  a l on e .  S ubstan t i a l  
popu l ati on a nd wel l -deve l oped commun i ty i nfras tructure ex i st  i n  the SRC - I  area . Con sequentl y ,  
the mul ti pl i ers i n  Tabl e 3 . 1 7  are deemed more appropri ate for use i n  the i mpact sect i on of  th i s 
statement ( Sect .  4 . 2 . 4 . 2 )  for est imati ng  total expendi ture i mpacts by county dur ing  the SRC- I  
construct i o n  p h a s e .  Al though  thes e mul t i p l i ers may not state t h e  actual mul t i p l i er e ffect , 
i t  i s  expected that these est imates wi l l  be cl oser to the actual mul t i p l i e r  than the somewhat  
more crude mul t i p l i ers ca l cu l ated from boomtown stud i e s . 

Construct i o n  l abor empl oyment i n  the SRC- I  a rea 

The exi st i ng reg i o na l  s u pp ly  o f  l abor acco rdi ng to spec i f i c  types o f  s k i l l s  neces sary for 
SRC - I  construct ion  i s  presented i n  Tabl e 3 . 1 8 . The se n umbers , deri ved from county- l evel s ta te 
est imates o f  constructi o n  empl oyment i n  1 979 and adj usted to refl ect the 1 978 U . S .  ave rage 
rati o o f  re l evant constructi on cra fts , i ncl ude a l l cra ftsmen emp l oyed wi th i n  a 90-m i n  
commuti ng  t i m e ,  or  a l 1 6 - km ( 70-m i l es )  rad i us of  the s i te .  
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Table 3.1 8. Estimated employment of 
construction workers by craft in the 

90-min,1 1 6-km (70-mile) zone around 
Newman, K entucky, 1979 

C raft 

I nsulators 
B o i lermakers 
B ricklayers/stonemasons 
Carpenters 
Concrete f in ishers 
E lectricians 
I ronworkers 
Laborers 
M i l lwr ights 
O perating eng ineers 
Pa inters 
P ipefilters 
Teamsters 

N u m ber 
employed 

1 68 
203 
607 

2,529 
558 

1 ,090 
368 

1 .4 1 5  
84 

1 ,002 
471 
983 
488 

S o u rce: Oak R idge A ssociated U n i 
vers i ties, Construction Labor Assess
ment for SRC-1 a t  Phase Zero, 1 980, 
T ables 1-5 ,  p.  2 1 .  

Economi c  cond i t ions  i n  t h e  SRC - I  a rea 

One of the i nd i cators mo st o ften used to meas ure the economi c v i a bi l i ty of  an  area i s  the rate 
of unempl oyment . Unempl oyment data fo r the SRC - I  reg i on for the l ast  s i x  years are di spl ayed 
i n  Tab l e  3 . 1 9 .  

The stat i s t i c s  i nd i cate that Henderson County has  unt i l  recent l y  experi enced a h i gher  rate of  
unempl oyment  than the  Kentucky State average . Dav iess  County has  shown a drop in  the  unempl oy
ment rate recently to a l evel  bel ow the Kentucky State average . Vanderburgh County , I nd i ana , 
h a s  genera l l y  h ad the l owest  unempl oyment rate of the three co unt i es . Unempl oyment  i n  the 
reg i ona l  area a s  a who l e  was l es s  than the Kentucky a verag e .  These rates do not i ncl ude under
empl oyment ,  w h i c h  is a c hro n i c  probl em in the reg i on ( R .  S i ghts , Green Ri ver Area Devel opment 
D i str i ct ,  personal commun i cati on , J une 6 ,  1 979 ) .  

Another general i nd i cato r o f  economic  hea l th and v i ta l i ty i s  per cap i ta i ncome . Per capi ta 
i ncome for a l l count i e s  i n  the l ocal  i mpact area and several counties  in the reg i onal  i mpact 
a rea for sel ected years between 1 950 and 1 977  a re l i sted in Tabl e 3 . 20 .  Between 1 970 and 
1 97 5 , percentage per cap i ta i ncome growth in the reg i onal  area was h i ghest i n  Oh i o ,  Spence r ,  
a n d  Hopk i ns counties  a n d  l owest  i n  Vanderburgh , Dav i ess , a n d  H ancock count i e s .  Two o f  these 
l atter three counties  a re among those wi th the h i g hest  i ncomes . I n  1 975 , Vanderburg h ,  Hopk i n s , 
Henderson , and Dav iess  count i es had the h i ghest 1 9 75 per cap i ta i n comes i n  the reg i ona l  area . 
Vari ance i n  per capi ta i ncomes among the counti es i n  Tab l e  3 . 20 s ubstanti a l l y  refl ects the 
u rban-rura l  mi xture of the reg i on . 

3 . 2 . 4 . 3  Hous i ng 

Prel im i nary cen sus  data i nd i cates that , i n  1 980 , Henderson , Dav i ess , and  Vanderburgh  count i e s  
had  1 6 , 267 , 3 1 , 63 1 , a n d  63 , 345 total hous i ng un i ts ,  respect i ve l y .  Al though data descri b i n g  
t h e  di str i but ion  of  renter- a n d  owner-occup ied  dwel l i n g  un i ts fo r 1 980 i s  currenty unava i l 
ab l e ,  earl i e r  studies  i nd i cate that approxi mate l y  one- th i rd o f  a l l hou s i n g  u n i ts i n  Dav iess  
and Henderson count ies  a re rental un i ts and that t he  preponderance of  these a re i n  t he  urban 
a reas o f  Owens boro and Henderson . 3 4  

E st imation  o f  the number o f  hous i ng un i ts ava i l abl e for occupancy i n  each county was accom
p l i s hed u s i ng a n umber of a s s umpti ons . For Henderson County ,  the prel imi nary 1 980 census 
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Table 3.19. Civilian labor force and unemployment for local Impact counties of 
Kentucky and Indiana and U .S.  average, selected years, 1 973 to 1 980 

Thousands 

A rea 1 973 1 975 1 978 1 979 October 1 980 

Daviess County,  Kentucky 
Labor force 36.0 34.7 37.7 37.9 40. 7 
U nemployed 1 . 5  2.9 1 .9 2 . 1  3.0 
Percentage u nemployed 4. 1 8.3 5. 1 5.5 7.3 

Henderson County, Kentucky 
Labor force 1 5.4 1 5.5 1 6.8 18 .6 1 9. 2  
U nemployed 0.7 1 .5 1 .0 1 .0 1 .4 
Percentage u nemployed 4.8 9.7 6.0 5.4 7.0 

S tate of Kentucky 
Labor force 1 377.0 1 409.0 1 556.0 1 563.0 1 657.4 
U nemployed 5 1 .0 1 03.0 82.0 87.0 1 29.0 
Percentage u nemployed 3.7 7.3 5.3 5.6 7 .8 

Vanderburgh County,  I n d iana 
Labor force 76.8 76.3 87.0 79.9 77.5 
U nemployed 2.6 5.4 4.3 4.5 5.4 
Percentage u nemployed 3.4 7.0 5.0 5.6 7.0 

S tate of I n d iana 
Labor force 2329.0 2395.0 2577.0 261 0  2597.3 
U nemployed 1 0 1 .0 206.0 1 46.0 1 67 .0 223.8 
Percentage u nemployed 4.3 8.6 5.7 6.4 8.6 

U .S .  average 4.9 8.5 6.0 5.8 7.6 a 

aAug ust 1 980. 
S ou rces: ER , vol .  2,  Table L-2, p. L-13: Kentucky Department of H uman Reso u rces; 

and I nd iana Employment Secu rity Service. 

Table 3.20. Per capita income in the SRC-I regional area for selected years, 
1950 through 1977, by counties 

Percentage increase 
Area 1 950 1 959 1 965 1 970 1 974 1 975 1 970 to 1 975 1 977a 

(dol lar  increase) 

Kentucky 
Daviess 1 ,366 1 ,9 1 1 2,482 3,407 4,822 5,277 55 6,926 
Henderson 1 ,044 1 ,627 2,435 3,307 4,903 5,426 64 7,074 
Webster 633 1 ,289 1 ,853 2,952 4,204 4,750 61 5,740 
U n ion 805 1 ,344 1 ,980 3,027 4,391 4,7 1 9  56 5,826 
M cLean 629 1 ,468 2 , 1 6 1  2,791 3,878 4,356 56 4,937 
O h io 544 1 ,068 1 ,555 2,437 3,9 1 0  4,639 90 5,984 
H ancock 567 1 ,228 1 , 487 2,584 3,432 4,0 1 5  55 5,563 
M uh lenberg 6 1 3  1 ,446 1 , 726 2,982 4,329 4,895 64 6,407 
Hopkins 1 ,005 1 ,6 1 4  1 ,798 3,404 5,279 5,769 69 5,726 

(C ity of Owensboro) 1 ,366 1 ,9 1 1  2,482 3,407 4,822 5,277 55 6,926 

I n d iana 
Vanderb u rg h  1 ,577 1 ,953 2,747 3,8 1 9  5,485 5,882 54 7,564 
Spencer 764 1 , 1 38 1 ,843 2,698 4,329 4,931 83 6,085 

a U .S .  Department of C ommerce, B u reau of Econom ic Analysis, Survey of Current Business, Apri l  1 979, 
Vol .  59, NO. 4. 

Sou rce: ER, Vol. 2 ,  Table L .7 , p L-26. 
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i nd i cated an  overa l l vacancy rate of  5 . 3% but di d not des c ri be the extent of deter i o rated or 
d i l ap i dated ho u s i n g .  However ,  a 1 974 study by the Southwest  I nd i ana a n d  Kentucky Reg iona l  
Co unc i l  o f  Go vernments s howed that  a pprox imate ly  1 3% o f  the  total  hous i ng stock was in  a 
state o f  serious  d i s repa i r . Assum ing  a constant rate of di s re pa i r ,  o f  the 1 6 , 26 7  tota l 
hous i ng u n i ts i n  Henderson County ,  i t  i s  estimated that approximate ly  750 un i ts a re cu rrentl y 
a va i l a b l e  for occupancy a fter omi tt i ng the proport ion  of un i ts i denti f i ed  as un i nhab i tab l e 
wi thout maj o r  renovat ion . For Da v i ess County , hou s i ng ava i l ab i l i ty was determi ned i n  a s i mi l a r 
manner .  A 1 97 7  report by the Owensboro Metropol i tan P l ann i ng Commi s s i on i nd i cated that 
a pprox imate l y  1 2% o f  the tota l hous i n g  stock was ser i ous l y  substanda rd . P re l i mi nary 1 980 
census data i nd i cate an overa l l vacancy rate of 3 . 6% o r  approx i mate l y  1 1 40 un i ts ava i l ab l e  for 
occupancy .  After omi tt i ng the pro portion  o f  un i ts i denti f i ed  a s  u n i n hab i ta b l e  w i thout maj or  
renovat ion , i t  i s  estimated that  s l i ght ly  i n  excess o f  1 000 dwel l i ng  un i ts a re cu rrently 
ava i l ab l e .  Vanderburgh County , wh i c h  is  runn i ng an apartment vacancy rate o f  approx imate l y  
2 . 4% ( ref .  3 5 ) , i s  est imated t o  h ave a pproximate ly  2600 hous i ng un i ts ava i l ab l e  for res i dence . 
Th i s  f i g u re was based u pon p re l i m i n a ry 1 980 census i n format ion  i nd i cati ng a 4 . 9% overa l l 
vacancy rate ( o r  a pprox imate ly  3 1 00 dwel l i ng un i ts )  and assumi ng that 1 5% of these wou l d  be 
i n  ser ious l y  s ubstandard cond i t i on .  From these ca l cu l a t i ons , the staff est i mates that the 
three-county a rea has approx imate ly  4300 vacant hous i n g  un i ts .  Th i s  est imate may be somewhat 
h i gh i f  d i s proport i onate s hares  of the vacant un i ts a re among those cl a s s i f ied  as  di l ap i dated 
or in d i s repa i r . Th i s  pos s i b i l i ty cannot be ver i f i ed because of unava i l ab l e  data . Average 
pr i ces for FHA- i n s u red  s i ng l e-fam i l y  houses in Dav i es s  and Henderson count ies range from 
$2 7 , 200 for ex i st i ng hous i n g  to $ 32 , 000 for new construct i o n .  3 6  

Tran s i ent l o dg i ng opportuni t i es a re a bundant i n  t he  three-county a rea as  we l l .  Henderson ,  
Dav i ess , and Va nderbu rgh count i es conta i n  a pprox imatel y 500 , 1 1 00 ,  and 1 700 hotel /motel rooms , 
respecti vel y .  Ut i l i zat ion  o f  these fac i l i t i e s  fl uctuates w i th the season and l evel o f  acti v i 
t i e s  bri n g i ng v i s i tors  t o  the a rea ( Hende rson County Chamber o f  Commerce ; Owen s boro Touri s t  
Commi s s i o n ;  Convention  V i s i to rs B u rea u ;  personal commun i ca t i ons , December 4 ,  1 980 ) , a n d  i t  i s  
e st imated that approx imate ly  one-thi rd o f  these un i ts a re ava i l ab l e  on any g i ven n i ght ( Green 
R i ver  Area De ve l opment D i str i c t ,  wri tten communi cation , Feb ruary 26 , 1 981 ) .  

I,la b i l e  home zon i ng ord inances for the c i t i es and co unt ies  i n  Kentucky a re fa i rly  l i be ra l  and 
enhance the v i a b i l i ty of us i ng these u n i ts to suppl ement convent i ona l  dwel l i ngs  on both pe rma
nent and temporary base s .  However ,  i n  I ndi ana , ordi nances a re more stri ngent . The Owens bo ro/ 
Dav i ess  County Ordi nance a l l ows mob i l e  homes to be l ocated in a l l agr icu l tura l  (A-R and A-U ) , 
mu l t i fami l y  res i denti a l  ( R-2MF and  R-3MF)  , i nner- c i ty res i dent i a l  ( R-4DT ) , and p l anned mob i l e  
home park ( MH P )  zones . I n  A-R ( ru ra l  agr icu l ture ) and A-U ( u rban agri cu l ture ) zones , mob i l e  
homes must comp l y  w i th Co unty Heal th Department standards for water and sewe r connec t i ons . An 
A-R m i n i mum l ot s i ze i s  one acre per mob i l e  home , and for A-U i t  i s  a ha l f acre .  Den s i ty may 
not exceed one mobi l e  home per ten-acre t ract where l and i s  not subd i v i ded i nto l ots . Mob i l e  
home parks a re restri cted to a reas  o f  not l ess  than ten ac res and  den s i ty may not exceed e i ght  
mob i l e  homes per g ross  a c re .  There a re no mob i l e  homes i n  Owensbo ro , and a recent s urvey 
by the Green R i ver  Area Deve l o pment D i str ict  i nd i cates that there are only 31 ex i st i ng l ots i n  
mob i l e  home pa rks ava i l ab l e  i n  Dav i ess  County .  There i s ,  howeve r ,  s u ff i c i ent l and i n  des i gnated 
zones w i t h i n  the co unty to accommodate substant i a l  new mob i l e  home deve l opment ( Mr .  R i ck H i ten , 
Green R i ver  Area Devel opment D i str i c t ,  personal commun i cati on , Apri l 2 3 ,  1 981 ) .  W i th more l and  
zoned  as  A-R and  A-U t han  a ny other catego ry ,  there a re few a reas in  the  county where mob i l e  
homes a re pro h i bi ted .  Us age o f  mob i l e  homes i nc reased by 662  un i ts from 1 970 - 1 9 78 ,  and th i s  
i nc rease accounted for 8% o f  the tota l hous i ng un i ts started dur i ng  that per i o d .  

T h e  Henderson Co unty Zon i ng O rd i nance perm i ts mobi l e  h omes t o  b e  l ocated i n  both the c i ty and 
the county . Mo b i l e  h omes a re permi tted on pr i vate l and  i n  the co unty wi th  on ly  one maj or  
restr i cti on : w i thout sewer hooku p ,  t he  un i t  must occupy 5 acre s .  I n  the c i ty ,  whe re sewer 
and water hookups a re ava i l ab l e and requ i red ,  the l i mi ta t i on i s  2 acres  per un i t  on pri vate 
l and .  Mob i l e  home parks a re permi tted i n  the c i ty and the county . Mob i l e  home use i ncreased 
by a pproxi matel y 1 000  un i ts from 1 97 9  to 1 97 8 ,  and th i s i nc rease accounted for 1 7% o f  the total 
hous i ng un i ts sta rted duri ng that pe r iod .  

I n  Vanderbu rgh Co unty , I n di ana , mob i l e  homes a re restri cted to ex i st i ng parks , a nd  none are 
permi tted on pr i vate l and .  Mob i l e  home parks a re l i sted unde r a spec i a l  use ( SU-8 )  cl a ss i fi 
cat i on rather t han an i dent i f ied  zone . Th i s  means that con d i t i ons such as  acreage , den s i ty ,  
l ot s i ze ,  etc . , wou l d be determ i ned a fter a pp l i cat ion  for a n  S U-8 cl ass i fi cat i on . App l i cat ion  
for SU-8  cl a s s i f i cat ion  may be submi tted for  a l l  zon i ng di s tri cts except R-l ( s i ng l e  fami l y  
dwel l i ngs ) , R-2 ( certa i n  pro fes s i ona l /bus i nesses ) , R-3 ( dupl exes ) ,  F-l ( fl oodway ) , and A I R  
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( a i rports ) .  The Evansv i l l e  Zon i ng Ordi nance is patterned , a l most verbat im ,  after the county 
o rdi nance , even to the desi gnati o n  of S U-8 as a mob i l e  home park c l ass i fi cation  and zon i ng 
d i stri cts i n  wh ich  SU-8 as a mob i l e  home park cl as s i fi cation  may be requested . In Vande rburgh 
County ,  mobi l e  homes do not consti tute as important a hous i ng mi t i gation  under p resent o rdi nances 
as  they do i n  Kentucky .  

3 . 2 . 4 . 4  Publ i c  serv i ces a n d  fi nance 

School s 

Res i dents of Henderson ,  Dav i ess , and Vande rbu rg h  count ies are currentl y provi ded educati onal 
servi ces by five school d i stri cts and a l arge number of  pri vate and paroch ia l  school s .  W ith  
the excep t i on of  the Owensboro Di ocese school system ( Daviess  and Henderson count i es ) , al l 
other publ i c ,  pr i vate , and pa roc h i a l  school systems experi enced l arge-sca l e  enrol l ment decreases 
dur ing  the period 1 968- 1 980 . For examp l e ,  the Evansvi l l e-Vanderbu rgh School Corporat i on , wh i ch 
p rovi des  pub l i c  i nstructi on to al l of Vanderburgh County , had enrol l ments number i ng approximate l y  
3 4 , 000 i n  1 968 .  By 1 980 , the number of  enrol l ments had dec l i ned to approximatel y  24 , 800 for an  
overal l decrease o f  approximate ly  27%.  

I n  response to the t rend toward decl i n i ng enro l l ments in  the area , many school c l osures  have 
occurred i n  recent years in both the publ i c  and pri vate sectors . However,  expans i on is fore
cast for the Henderson County School System i n  anti c i pation  of  i nmi g ration  i n  res ponse to 
recent h i g h  rates of  empl oyment growth i n  the county (Mr .  Cl eary ,  Henderson County School 
System , personal commun i cat i o n ,  May 2 3 ,  1 979 ) . Expans i ons are not currentl y p l anned in the 
other d i stri cts . Tabl e 3 . 2 1 i nd i cates the n umber of enrol l ments and estimated capac i t i es of 
al l school d i stri cts and pri vate/paroch ia l  school systems in the Hende rson-Davi ess-Vanderburgh 
t ri -county a rea for the 1 980- 1 981 school year .  As i nd i cated , al l school d i stricts appear to 
have adequate excess capaci ty to accommodate g rowth in enrol l ment . 

Table 3.21 . E nrollments and school district enrollment capacities 
lor H enderson, Davless, and Vanderburgh counties, 

1980-1981 school year 

1 980- 1 981  Current 
School district School estimated 

enrollments8 capacity 

Owensboro independent 5, 1 82 8,550 
O aviess County 8,638 9,830 
Owensboro D iocese 4,596b 6,900 
Henderson County 7,923 9,200 
Evansville-Vanderburgh School Corporation 24,839 3O,OOOc 
Pr ivate/Parochial (Vanderburgh County)  5,785d 7,500c 

Total T ricou n ty area 56,962 71 ,980 

8 00es not include special-education students. 

Available 
excess 

capacity(% ) 

39.0 
1 2.0 
33.0 
14.0 
1 7.0 
23.0 
21 .0  

bEnro l iments include H enderson County students enrol led i n  Cathol ic  schools since they 
are u nder the ju risdiction of the Owensboro D iocese. 

CEstimate based on peak d istrict enrol lment of 34,000 in 1 968 and subsequent school 
closures. R ecent contact with school corporation officials ind icates " large avai lable excess 
capacity." 

dFor the 1 979- 1 980 school year. 

Heal th care and medi cal faci l i t i e s  

Tab l e  3 . 22 i nd i cates t h e  hospi tal s ,  number of beds , a n d  n umber of primary heal th care personnel 
serv i ng Henderson , Davi ess , and Vanderburgh count i es .  As refl ected in the n umber of phys i c i an s  
a n d  beds p e r  1 000 popu l at i on , hea l th care servi ces t o  res i dents of the tri -county area are good 
to adeq uate and exceed the Federal standards of 0 . 3  physi c i ans  and 4 . 0  beds per 1 000 popu l at i on . 
Vanderburgh County i n  parti cu l ar demonstrates favorabl e rati os for n umbers of beds and physi cians  
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Table 3.22. Health Services characteristics o f  Henderson, Oaviess, a n d  Vanderburgh counties, 1 980 

County H ospital 
No. 

beds 

Henderson Commun ity Methodist,  H enderson 209 

Daviess Owensboro-Daviess County ,  Owensboro 496 
Our  Lady of M e rcy, Owensboro 1 33 

Total 629 

Vanderburgh SI.  M ary's M ed ica l Center ,  Evansvi l le 484 
Deaconess, E vansv i l le  590 
Welborn, Evansv i l le 487 

Total 1 56 1  

Sources: 
1 .  Personal com m u n ication, J. Ba l lard, Dec. 3, 1 980. 
2 .  Persona l  com m u n icatio n ,  M rs.  U pc h u rch ,  Dec. 4,  1 980. 
3.  Personal  co m m u n ication , J. B reamer, Dec. 4, 1 980. 

B ed s  per 
1 000 people 

5 . 2  

7.3 

9 .3 

No.  Physic ians per 
physicians 1 000 people 

37 0 .9  

1 00 1 . 2 

250 1 .5 

to the popu l at i o n .  E ach county possesses at l east one maj or  hea l th care fac i l i ty ,  each of 
wh i ch operates  at between 75 to 90% o f  capac i ty .  Th i s  i s  an accepta bl e l evel  o f  serv i ce and 
i s  in acco rdance w i th Fede ra l gu i del i nes  i nd i cati ng  that 80% or h i gher ut i l i zat ion is an 
e ff i c i ent opera t i n g  l eve l  for hosp i ta l s .  The Owensboro-Oa v i e s s  Co unty H osp i ta l  and Our Lady 
o f  Me rcy Hosp i ta l  serve a s  reg i onal  heal th care fac i l i ti es and serve res i dents of Hancoc k ,  
McLean , Oa v i ess , Oh i o ,  and Muh l enbu rg count i e s  a s  we l l  a s  nea rby porti ons o f  I n d i ana . Our  
Lady o f  Me rcy Hosp i ta l  i s  c u rrent ly  p rojecti ng a $ 1 0 . 5  m i l l i on expan s i on and renovation  prog ram 
( M r .  M i chael  Bouv i er ,  O u r  Lady of Mercy Hosp i tal , wri tten commun i cati on , Feb ruary 1 3 ,  1 98 1 ) .  
Spec i a l  med i ca l  cases a re normal l y  hand l ed by hospi tal s i n  Lou i sv i l l e  o r  Nashv i l l e  i f  they 
cannot be treated l ocal l y .  Res i dents of the sma l l commu n i t i es su rround i n g  the proposed SRC - I  
s i te must re l y  upon medi ca l  fac i l i t i es , pr ima ry hea l th ca re personne l , and eme rgency med i ca l  
servi ces i n  Hende rson a nd Owensbo ro . 

Owensboro-Oav iess  Co unty Hosp i tal  p rov i des emergency medi c a l  servi ces to the enti re county , 
w i th fou r  ambu l ances staffed by emergency med i c a l  techn i c i an s  ( EMTs )  , and res i dents o f  Henderson 
County a re p rov i ded emergency med ica l  serv i ces  through  Commun i ty Methodi st Hosp i ta l , wh i ch 
ut i l i zes fou r  ambu l a nces sta ffed by pa ramed ics ( Mi chae l  Bouv i e r ,  Our  Lady of Mercy H osp i tal , 
wri tten commu n i cat ion , Fe bruary 1 3 ,  1 981 ) .  The Henderson-Owensboro a rea i s  a l so w ith i n  the 
range of  the hel i copter serv i ces  of  Fo rt Campbel l and Fort Knox ( both in Kentucky ) , wh i ch have 
standby c rews a va i l a b l e  to a i d  the c i v i l i an commu n i ty .  Vanderb u rgh  County res i dents a re pro
v i ded eme rgency med i ca l  s ervi ces through each of  i ts three hos p i ta l s  wh i ch a l l ma i nta i n  emer
gency rooms . Amb u l ance servi ces a re p ri mar i l y  contracted between the C i ty of  Evansv i l l e and 
pr i vate compa n i e s  and funeral homes wh i c h  serve the enti re county .  App rox imate l y  30 ambu l ance 
u n i ts operate i n  the c i ty .  E vansv i l l e  a l so provi des a team of  eme rgency med i c a l  techn i c i a n s  
( EMTs ) a n d  paramedi cs wh i c h  operate through the f i re depa rtment ;  i t  a l so ma i n ta i n s  two amb u l ances . 

Pol i ce and f i re protec t i on 

The c i t i e s  of Owens boro , Henderson , and E vansv i l l e a l l ma i nta i n  mun i C i pa l  po l i ce depa rtments . 
I n  May 1 979 , Owensboro and Henderson empl oyed 85 and 38 l aw enfo rcement offi cers o r  approx i 
ma te l y  1 . 6 and 1 . 5 offi cers per 1 000  popu l at i on , respecti ve l y .  E vansv i l l e ,  wh i ch emp l oyed 
245  u n i formed pol i ce o ffi cers and l aw en forcement s uperv i so ry personnel i n  1 980 , y i e l ded an  
off icer  per 1 000  popu l at ion rat i o  of  approximate l y  1 . 9 dur ing  that  yea r .  Oa v i ess , Henderson , 
and  Vanderbu rgh count i e s  a l so ma i nta i n  sher i ffs ' departments , wh i c h  se rve u n i ncorporated urban 
and o ut ly i n g  county a rea s .  Al l of the sma l l popu l at ion cente rs i n  the v i c i n i ty of  the pro 
posed s i te a re se rved b y  t h e  sheri ffs ' depa rtments o f  e i ther Henderson o r  Oa v i ess  county . I n  
1 9 79 , Oa v i e s s  County empl oyed 1 0  sheri ffs ' offi cers whi l e  H enderson County had a force of  1 5 .  
Rep resenta t i ves  o f  l aw enforcement agen c i e s  i n  both Henderson and Oa v i e s s  count i es i nd i cate 
that , in genera l , e x i st i ng manpowe r i s  suffi c i ent to meet p resent commun i ty and county needs . 
Vanderbu rgh  County , I n d i ana , ma i nta i ned a ful l -t i me fo rce o f  77 sheri ffs ' personne l and a 
suppl emental  reserve o f  50 d u r i ng 1 980 . 
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Fi re protection  is afforded l ocal impact area res i dents by ei ther mun i c i pa l  or  county fi re 
departments staffed by ei ther ful l -ti me or vol un teer fi remen . The c i t i es of Owens boro , Henderson , 
and  Evansv i l l e  a l l ma i nta i n  fu l l -t ime mun i c i pa l  fi re departments wh i c h  h ave staff i ng l evel s of 
98 , 50 , and  258 , respecti vel y .  The number of  f i refi ghters per 1 000 popul a t i on in Owensboro i s  
approx imate ly  1 . 8 ;  i n  Henderson , 2 . 0 ;  and i n  Evansv i l l e ,  2 . 0 .  On the bas i s  o f  f i re-f ight i ng 
personnel , the l evel of  f i re protecti ve servi ces i n  a l l three c i t i es appears adequate . The 
adequacy of fi re protect ion  in these c i t i es is further refl ected by fi re i ns urance rati ngs 
g i ven each l oca l e .  Where 1 rep resents the h i g hest l evel of  serv i ce and 10 refl ects no protec
t i on serv i ce a va i l ab l e ,  Owensboro , Henderson , and E vans vi l l e  carry rati ngs  of 3 ,  5 ,  and 3 ,  
respecti vel y .  F i re p rotection  ava i l abl e to i mpact a rea res i dents not l i v i ng i n  i nco rporated 
a reas  i s  genera l l y  p rovi ded v i a  ful l - t ime and/or vol unteer county fi re departmen ts . Henderson 
County does not emp l oy a ful l -t ime cadre of  fi re f i ghters but is served by 90 vo l untee rs . 
Dav i ess  Co unty , wh i ch ma i nta i ns  a 9 rat i ng county w i de and a 7 rat i ng fo r a l l structures 
w i th i n  1 000 ft of a hydrant ,  susta i ns a ful l - t ime force of  1 8  fi re fi ghters , who a re supported 
by 248 vol unteers . F i re stations  a re l ocated in several of the smal l e r commun i t ies  in Davi ess  
County , each of  whi c h  typ i cal l y  h a s  a rated p umper and tanker.  These units  and the i r vol unteers 
a re a l l i n  commun i cat i on v i a radi o-di s patched systems (Mi chael Bouv i e r ,  Our Lady of  Me rcy 
Hosp i tal , w ri tten commun i ca t i on , February 1 3 ,  1 981 ) .  Vanderburg h  County , w h i c h  ma i ntai n s  a 
fi re i ns urance c l a s s i f icat ion  o f  7 ,  does not have  a ful l - t ime f i re department but i s  served by 
var ious  vol unteer depa rtments whose manpower l evel s are currentl y unknown . 

E l ectri c i ty 

The  proposed s i te .area i s  served by G reen Ri ver E l ectri c Corporati o n .  The B i g  R i vers E l ectri c 
Co rpo rat i on sel l s  power to the Green Ri ve r E l ect ri c Corpora t i on and the Hen derson-Un i on Rura l  
E l ectri c Cooperat i ve Cooperat ion  ( RECC ) . T h e  cu rrent e l ectri cal  transm i ss i on a n d  di stri bution  
sys tem at  the s i te is  not  adequate to supp ly  a l l o f  the powe r needed by the SRC - I  proj ect . A 
p ro posed Bas kett and Newman 1 6 1 - kV transm i s s i on l i ne and swi tch i ng stati ons wi l l  be adequate 
to serve the SRC-I p roject . The pr ima ry pu rpose o f  the p roposed new s ubstati ons and 35 mi l es 
o f  1 6 1 - kV  t ransm i s s i o n  l i ne addi t i on to the B i g  Ri vers system i s  to serve the proposed i ndus
t ri a l l oa d  add i t i ons  to i ts member cooperati ves , Henderson-Union  RECC  and G reen R i ver E l ectric 
Co rporat i on .  The p roposed transm i s s i o n  l i ne is  addressed in  the " Borrowe r ' s Env i ronmental  
Report" a va i l ab l e  from B i g  Ri vers E l ectri c Corporati on . A s pec i fi c  route between the Baskett 
and Newman SUbstations  and a speci fi c  l ocat i on fo r the Newman substat i on have not yet been 
determ i ned .  

Other compa n i es p rov i d i ng el ectri cal servi ce i n  Dav i es s  and  Henderson coun t i es a re Henderson 
Mun i c i pa l  Power and L i ght ,  Owensboro Muni c i pal  Uti l i ti es ,  and Kentucky Ut i l i t i es Company . 

Water s uppl y 

Owens bo ro Mun i c i pa l  Ut i l i t i es , Henderson Mun i c i pa l  Water and  Sewer Depa rtment ,  and the Evans
v i l l e  Water Department a re the  maj or  water supp l i e rs to  Dav i es s ,  Henderson , and  Vanderburgh  
count i e s ,  respect i vel y .  Owens boro Mun i c i pal  Uti l i t i es uti l i zes g roundwater as the  maj or  
source fo r water v i a  32 wel l s .  Des i gn capac i ty of  the water treatment p l ant  i s  approximatel y 
76 x 1 06 l i ters/d ( 20 x 1 06 gal / d ) . Average da i l y  demand i s  estimated at 38 x 1 06 l i ters/ d 
( 1 0 . 0  x 1 06 g a l /d ) , o r  700 l i ters/pcd ( 1 84 gpcd ) ; the cu rrent water d i s tri bution  system i s  
operati ng at approximate ly  52% o f  capa c i ty duri ng normal consumpti on .  Under pea k demand  con
di t ions , the p l ant operates at  a bout 68% of  capac i ty .  It i s  estimated that approx imatel y 22% 
o f  a l l Da v i ess  Co unty res i dents use  p ri vate wate r sources ( e . g . , wel l s  and c i ste rns ) .  To date , 
no evi dence of s i gn i f i cant water tab l e  dep l et i o n  has  been note d .  

T h e  Henderson Mun i c i pa l  Water  and  Sewer Department sel l s  water t o  t h e  Henderson County Water  
D i stri ct , wh i ch i n  tu rn d i stri butes water to  county res i dents . T he  Oh i o  R i ver cons ti tutes the 
p rimary source of  water .  Total Henderson County water demand a verages 1 7 . 0  x 1 06 l i ters/d  
( 4 . 5  x 1 06 ga l /d )  o r  953  l i ters/ pcd ( 25 2  gpcd ) . The sto rage capac i ty of  the sys tem is  
25 . 4  x 1 06 l i ters ( 6 . 7  x 1 06 ga l s ) .  The est i mate of  dai l y  per cap i ta usage takes i nto account 
that 20% of Henderson County res i dents uti l i ze p ri vate water sources . Approx i mate l y  22 . 7  x 1 06 
l i ters ( 6  x 1 06 ga l / d )  o f  water a re treated and made avai l abl e fo r use dai l y .  As a res u l t ,  i t  
i s  estimated that t h e  current water di stri buti on system i s  operati ng at approx imatel y 75%  o f  
capac i ty u nder normal demand cond i ti ons . No fi rm p l ans cu rrent ly  exi st  fo r sys tem expans i on .  
The sma l l commun i t i es o f  Reed and S potts v i l l e ,  wh i ch a re s i tuated prox imal  to the proposed 
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s i te ,  d i ffer in  rel i ance upon water s upp ly  sources . Reed provi des i ts own wate r via we l l s ,  and 
Spottsv i l l e is  supp l ied  by the He nderson County Water Di s tri c t .  

The  Evansv i l l e  Water Depa rtment suppl i e s  water t o  both Evans v i l l e  res i dents a n d  t h e  re s i dents  
l i v i ng in  the  rema i nder of  Vanderbu rg h County . The Oh io  R i ver cons ti tutes the  pr ima ry water 
s o u rce . De s i gn capa c i ty of the wate r d i s tr i b ut i on system i s  est imated at 227 x 1 06 l i te rs/d 
( 60 x 1 06 ga l /d ) , whi l e  consumpt i on ave rages 1 06 x 1 06 l i ters/d ( 28 x 1 06 ga l / d ) , o r  631  l i ters/ 
pcd ( 1 67 g pcd) . Th i s  i nd i cates an  excess capaci ty of s l i ght ly  more than 5 3% .  E ven unde r 
maxi mum water ( pea k fl ow )  demand cond i t i ons ( 1 36 x 1 06 l i ters/d o r  36 . 0  x 1 06 ga l /d ) , excess  
capa c i ty approximates 40% , i nd i ca t i ng that a substant i a l  capabi l i ty for accommoda t i n g  future 
i nc reases i n  water demand exi s ts . 

Was tewater t reatment faci l i t i es 

Was tewater t reatment i s  p rovi ded to res i dents i n  the ci t i es of Owensboro , Henderson , and 
Evansv i l l e  v i a  mun i c i pa l  was tewater t reatment pl ants , a l l of  wh i ch p rovi de seconda ry treatment . 
Re s i dents res i d i ng outs i de of these c i t i e s  i n  Da v iess , Henderson , and Vanderburgh  counti es 
genera l l y  uti l i ze sept i c  tanks  and a re not i ncl uded in  a genera l was tewater col l ect i on sys tem. 
Th i s  i s  parti cu l a rl y  true for the communi t i es wi th i n  8 km ( 5  mi l es )  of  the proposed s i te .  

Owen s bo ro pos sesses a 45 . 4  x 1 06 l i ters/d ( 1 2  x 1 06 gal / d )  was tewater treatment faci l i ty ,  wh i c h  
d i scharges  i ts effl uent i nto t h e  Oh i o  R i ver .  Average dai l y  fl ow approxi mates 31 . 3  x 1 0 6  
l i ters/d ( 8 . 5  x 1 06 gal / d ) , o r  5 9 . 6 l i ters/pcd ( 1 58 gpcd ) . Th i s  i n d i cates an  excess capa c i ty 
o f  approx imatel y 37% unde r normal operati ng condi t i ons . Peak fl ow , wh i ch occurs fou r  o r  fi ve 
t i mes  per yea r ,  i s  a bout  95 x 1 06 l i te rs / d  ( 25 x 1 06 gal / d ) , o r  in exces s of doubl e the des i gn 
capac i ty .  System backup duri ng periods of h i g h  ra i n fa l l and f lood ing  i n  the O h i o  Ri ver i s  
typ i ca l . Wh i l e  no p l ans for expan s i on current ly  exi s t ,  feas i b i l i ty p l ann i ng for a new p l ant i s  
unde r way . 

Henderson Mun i c i pal Water and Sewer Depa rtment operates a 28 . 4  x 1 06 l i ters/d ( 7 . 5  x 1 06 gal / d )  
wastewate r t reatment p l ant  wh i ch d i scharges effl uent i nto the Oh i o  R i ver .  Average da i l y fl ow 
approx imates 1 1  x 1 06 l i ters/d ( 2 . 9  x l Ob ga l / d ) , o r  44 2 l i te rs/ pcd ( 1 1 7  gpcd ) . Th i s  consti tutes 
an  excess capac i ty of more than 60% . Pea k fl ow approxi mates 1 4 . 4  x 1 06 l i ters/d ( 3 . 8  x 1 06 
ga l /d ) , wel l bel ow the p l ant ' s des i gn capac i ty .  No expan s i o n  i s  cu rrent l y  p l anned.  

Evansv i l l e  res i dents a re se rved by two was tewater treatment pl ants that are s i tuated in the 
eastern and wes te rn port ions  o f  the c i ty .  These p l ants have a comb i ned secondary treatment 
capa c i ty of 1 46 x 1 06 l i ters/d ( 38 . 6  x 1 06 ga l /d )  and a comb i ned pr ima ry treatment capa c i ty o f  
1 93 x 1 06 l i te rs/d ( 5 1 . 0  x 1 06 g a l / d ) . I n  1 9 76 , contri but ions  to both fac i l i t i e s  we re approx i 
mate l y  7 0  x 1 06 l i ters/d ( 1 8 . 4  x 1 06 ga l / d ) , o r  5 3 9  l i ters/pcd ( 1 43 gpcd) . Exces s capac i ty of  
s l i ght ly  h i gher  than  50%  i s  i nd i cated . However , because of rap i d  g rowth on the peri phery of  
Evansvi l l e ,  pa rti cu l a rl y  on  the north s i de and in  the Green Ri ver Road a rea , i nte rceptors i n  
tho se a reas  may become o verburdened and requ i re upgrad i n g . Al though l ocal  offi c i a l s a re awa re 
o f  th i s s i tuati on , no expan s i o n  or upg rad i ng i s  cu rrentl y p l anned.  

Pub l i c  fi nance 

The majo r  form o f  tax revenue ava i l a bl e to l ocal  j uri sd i ct i ons  wi th i n  the 2 1 -county impact 
reg i on i s  the p roperty tax .  P rope rty tax rates for  the  Kentucky and I ndi ana reg i on are  p re
sented in Ta b l e s  3 . 23 and 3 . 24 .  P rope rty tax revenues from i ndus tri a l  or  commerc i a l  p ropert i es 
a re dependent upon these tax rates , but  manufactur i n g  mach i nery i s  subject to on ly  a 1 5¢/ $ 1 00 
l evy i nstead o f  the exi st i ng 45¢/ $ 1 00 l evy fo r nonmanufactu ri ng mach i nery and equi pmen t .  

Al l res i denti a l property wou l d be s ubject t o  the ful l tax i ng autho ri ty of  the appropri ate 
j uri sd i ct ion . Kentuc ky taxes p roperty at  ful l ma rket va l ue ,  whi l e  I nd i ana l ev i es a tax 
aga i n s t  t he asses sed val ue of p roperty , defi ned a s  one-th i rd of the fa i r  market val ue l e s s  
deprec i a t i o n . 3 7 

Wh i l e  other forms o f  tax revenue ( l i q uo r tax , c i ga rette ta x ,  gasol i ne tax , and ut i l i ty tax)  
a re ava i l ab l e to l oca l gove rnments , they represent only a mi nor part of  total  revenues and 
a re therefo re mere l y  i dent i f i ed a s  pos s i bl e  revenue sources . 
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Table 3.23. Property tax rates by county for Kentucky' 

Area/jurisdiction County School State Citl 
Daviess 14 .2 24.2 27.9 45.0 

Henderson 1 4 . 1  39.2 27.9 53.0 

U nion 14 .7  29.8 27.9 

Webster 1 7.5 1 4.9 27.9 

Hopkins 1 5 . 1  38.0 27.9 

McLean 1 5. 3  7 . 7  27.9 

Nuhlenberg 1 1 .9 7 . 7  27.9 

Butler 2 1 .6 1 1 .2 27.9 

Ohio 1 4 .0 6.9 27.9 

Hancock 1 7. 4  26.9 27.9 

Breckenridge 1 7 .9 1 5. 7  27.9 

a All rates are in cents per $ 1 00 valuation. 1 979 tax rate. 
b in  Daviess County the city is Owensboro; in Henderson County. 

Henderson . 

Table 3.24. Property tax rates by county for I ndiana' 

Area/jurisdiction County School 

Posey 5.325 2 . 7 1  

Vanderbu rgh 8.296 3.466 

Warrick 4.625 3.90 

Spencer 4.651 2.46 

Perry 5.56 2.23 

G ibson 4.9 1 8  2 . 7 1  

Pike 3.725 3.4 1 

Dubois 6.2 1 5  4.44 

a Al l  rates are in dollars per assessed $ 1 00 valuation and 
represent the total average area-wide tax rate for the specific 
jurisdiction. 1 980 tax rate. Assessed valuation i s  defined as one
th ird of the fair market value minus depreciation. 

P u b l i c  educat ion  i n  the l ocal  impact a rea  of  Daviess , Henderson , and Vanderburgh count ies  i s  
su pported by State ,  l oca l . and Federal revenue s .  The State of  Kentucky , t hrough the Foundat i on 
P rogram Fund and the Powe r  Equa l i za t i o n  P rog ram Fund , p rovi de s  support for educat i o n  to mai n 
ta i n  an  adeq uate l eve l  of  educat i on thro ug hout the state .  Di s bu rsements t o  school  d i stri cts 
for the Fo undat ion  P rog ram a re based upon e l i g i bl e  cl a s sroom un i ts . wh i ch approxi mates 
27 pup i l s  per un i t .  The Powe r  Equa l i zat i on Fund i s  based on the fa i r  cash val ue of  property 
per pupi l between count i e s .  The current property tax l imi tation  i n  Kentucky ,  as set fo rth 
i n  House B i l l  4 4 ,  w i l l  effect i vel y l imi t the contri buti on from l ocal sources to educat i on .  
State contri but i ons i n  1 978- l 979 compr i sed 65 . 5%  of total revenues , wi th l ocal and Federa l 
sources accoun t i ng for 20 . 5% and 1 4 . 0% ,  respecti ve l y .  

T h e  State of  I n di ana provi des s upport for educati o n  primari l y  through the B a s i c  Grant and the 
ADA ( Ave rage Da i l y Attendance ) F l at Grant Fund .  In the 1 979- 1 981 b i enn i um ,  Bas i c  Grant revenue 
consti tutes a l most 90% of  total g rant reven ues ,  and  ADA Fl at Grant reven ues provi de approx i 
mate l y  4 . 5% o f  tota l rece i pt s .  The Bas i c  Grant app l i es for g rades K-1 2 and i s  e a rmarked for 
i nstructi onal  sa l ar ies , other cu rrent expenses , and spec i a l  and vocati onal  educat i on . 

C urrent property ta x l i mi tations  wi l l  a l so effecti ve l y  l i m i t  the contri but i o n  from l ocal sources 
to educati on in I n d i an a .  I n  1 97 3 ,  t h e  I nd iana  General Assemb ly  enacted l eg i s l at ion  that froze 
a l l school general fund tax l ev i e s .  Current l y ,  58% of  total educat iona l  revenues a re from the 
State of I n d i ana , 38% generated l ocal l y ,  and  4% comes from the Federal government . There are 
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i nd i cati ons o f  a stead i l y  i nc rea s i ng ro l e  for the State as  the pr ima ry contri b ut i on towa rd 
educat i ona l  a s s i stance ( Dr .  Cope l e n ,  I nd i ana Department o f  Educat i on , personal commun i cat ion , 
December 5 ,  1 980 ) .  

3 . 2 . 4 . 5  Transporta t i on 

H i ghways and roads 

Major  h i ghways in the reg ional  a rea i nc l ude U . S .  I nterstate 64 , wh i c h  runs thro ugh  northern 
Vande rburg h  Co unty and prov i des exce l l ent access to other regions , and the Western Kentucky 
Pa rkway , a to l l  road l ocated  at the southern end of the reg iona l  area and connecti ng the 
reg i onal  a rea to Lexi ngton ( ea s t )  and to Paducah , Kentucky ( west ) .  

The maj o r  north-south ro utes i n  the i ntermediate area a re the Pennyri l e  Parkway ( a  tol l roa d  
t h a t  connects t h e  c i ty of  Henderson w i th Hopk i ns v i l l e ,  Kentucky) a n d  the Green Ri ver Parkway 
( wh i ch extends between Owensboro and Bowl i ng Green ,  Kentucky ) . The Audubon Pa rkway and U . S .  60 , 
the maj o r  east-west h i ghways i n  the a re a ,  connect the ci t ies  o f  Owensboro and Henderson . 

The proposed S RC - I  p l ant s i te i s  l ocated i n  northwest Dav i ess  Co unty adjacent to the Hende rson 
Co unty 1 i ne ,  oppo s i te the town of  Newman , Kentucky . The p l ant s i te is rough ly  bounded by the 
Lou i s v i l l e  and Nashv i l l e Ra i l road ( L&N ) ri ght-of-way and U . S .  60 to the north and by the Green 
Ri ver to the south . The p roposed s i te straddl es Murphy Road  a pproximate l y  9 mi l es wes t  of  the 
Owens boro , Ke ntucky,  bypass and a pprox imate l y  1 6  mi l es east of U . S .  41 a t  Henderson . The p l ant 
s i te i s  centered  in  a s pa rsel y popu l a ted  agr icu l tural  a rea . Few manu factur ing  and/or reta i l  
establ i s hments a re l ocated i n  the immedi ate s i te a rea .  F i g u re 3 . 1 7  shows p r i nc i pa l  transpo r
tat ion  ro utes i n  re l a t i onsh i p  to the p l ant  s i t e .  

A t  the present t ime ,  access t o  t h e  pl ant  s i te i s  es sent i a l l y  l imi ted t o  U . S .  6 0  between 
Hende rson and Owen sboro , a two - l ane undi v i ded  h i ghway a pp rox imate l y  22 ft wi de .  The route 
a l te rnate l y  traverses l evel and moderate l y  h i l l y  terra i n .  The route i nc l udes mode rate curves , 
many concurrent w i th the h i l l s .  and other cu rves associ ated wi th c ross i ngs o f  the L&N tracks 
( th ree cross i ng s ) . various  c reeks and wet l ands , and the Green Ri ver .  Wh i l e  posted speed l im i t s  
on t he  road  a re genera l l y 45  mph , e ffec t i ve veh i c l e s peeds range from 5 5  mph  a l ong t he  s pa rse ly  
t ra ve l ed stra i g h t  and  l e ve l  secti ons to  l ess  than  25  mph at  seve ra l  ra i l road  and br idge c ros s i ngs . 

The var ious  sma l l commun i t ies  between Owensboro and Henderson served by U . S .  60 and thei r 1 980 
p re l imi nary popul at ion est imates a re presented i n  Tab l e 3 . 25 .  

Table 3.25. Population at Henderson, Owensboro, and 
intermediate R ou te  60 pOints 

Henderson Cou nty Oaviess C ou nty 
(west 01 Newman )  (Newman and east) 

Carl inburg a 52 S tanleyb 302 
Reedc 1 23 B irk C ity· 52 
S pottsvil le/Bealse 433 N ewman b 3 1 1 
Baskette 353 O ther rural 920 
Other rural 7.506 Total rural b 1 .585 

Total rurale 8,467 

Henderson ( C ity) d  24.778 Owensboro (City ) d  53.839 

aTERA estimate based on 2.74 persons per dwel l in g .  
b F rom Owensboro Plan n in g  Commission .  
e F rom H enderson C ou nty Planning Comm ission .  based 

on 2 .74 persons per dwell i n g .  
dP rel iminary 1 980 U .S .  Cen sus. 
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The major  structu ra l  f l ow constra i nts on  U . S .  60 assoc i a ted  wi th certa i n  of the above commu
n i t i e s  a re 

1 .  ra i l road  g rade c ro s s i ngs  w i th 90° turn at Reed and Stan l ey ( between those two po i nts , 
w h i c h  i nc l udes the p l ant s i te at Newman , the L&N tracks a re south of U . S . 60 ) , 

2 .  Green Ri ve r B r i dge at Spottsv i l l e/ Be a l s  ( na rrow two- l ane wi th wei ght l i m i t ) , 

3 .  h i g hway bri dge over L&N t racks near Henderson ( bri dge i s  narrow and feeds a h i l l -and
curve segment ) . 

I n  add i t i on there a re nume rous i ntersecti ons a l ong  U . S .  60 wi th paved and unpaved secondary 
roads between Owensbo ro and Henderson . 

A report p repared fo r DOE by the Rad i an Corpo ra t i on i n  Ap ri l 1 978 noted , " H i g hway 60 from 
Hende rson to Spottsv i l l e  i s  very den se l y  settl ed . School buses stop regul a rl y  on that road 
fo r c h i l dren . Th i s  h i ghway is heav i l y  trave l ed now,  but i nc reased traffi c  m ight  be perce i ved  
by a rea res i dents as  unaccepta bl e .  Fi na l l y ,  the  Green R i ver Bri dge at Spottsv i l l e  i s  ve ry 
dangerous , and  i nc reased t raffi c m ight  be unacceptab l e to a rea res i dents . " 3 8  The Kentucky DOT 
refe rs to the Spotsv i l l e  B r i dge as " geometri ca l l y su bs tanda rd . "  

Tab l e  3 . 26 presents nati ona l l y recogni zed def i n i t i ons of  l evel of  service to wh i ch that for 
U . S .  60 s hou l d be compa red. 

Level of 
servie;e 

A 

B 

C 

D 

E 

F 

Table 3.26. Level of service description for 
two lane rural road 

Average overal l  
Description travel speed 

( m p h )  

Free flow ( relatively) > 60 

Stable flow (s l ight  delay) > 50 

Stable flow ( acceptable > 40 
delay) 

A pproaching unsta b le flow > 35 
(to lerable delay) 

U nstable flow (congestion ;  30 
i n tolerable delay ) 

Forced flow (jammed ) < 30 

Sou rce: 1 965 Highway Capacity Manual 

At a 0 l evel  of serv i c e ,  serv i ce vol umes can be expected to be between 975 and 665 veh i c l es pe r 
hour , depend i n g  upon the p rec i se l ocat ion  a l ong U . S .  60 from Hende rson o r  Owensbo ro towa rd the 
Newman s i te .  The h i g her  vol umes can be expected nea rer the two u rban centers wi th the l owest 
vol ume a t  a s teep i nc l i ne j ust  west  o f  the town of  Reed . At a l ower l evel o f  servi ce ( l evel  E -
unsta b l e  fl ow) , opera t i ng speeds drop to bel ow 30 mph ,  but serv ice vo l umes can be expected to 
i n c rease s l i ght ly  to a h i gh of approximately 1 200 and to a l ow of 780 veh i c l es pe r hour .  
Leve l  E serv i ce vol umes a l so rep resent a n  approximate maxi mum capaci ty fo r a road .  By  defi n i 
t i o n ,  capac i ty i s  the maxi mum n umber o f  veh i c l es wh i ch has a rea sonabl e expectat i o n  o f  pass i n g  
o v e r  a g i ven  section  o f  a l ane o r  a roadway i n  one d i rect ion  ( o r  i n  both di rect ions  fo r a two
l ane or a t hree - l ane h i ghway) during  a g i ven  t ime period ( us ua l l y 1 h r )  under preva i l i ng road
way and  t raffic  cond i t i ons . 3 9 

Tra ffi c counts conducted by the Kentucky Depa rtment  o f  Transpo rtat ion  ( KDOT )  show that t ra ff ic  
vol ume s  a l ong U . S .  60 between Henderson and Owensboro a re the h i ghest nea r Henderson and gener
a l ly decrea se a s  one moves east a l ong U . S .  60 , reach i ng a l ow poi nt near the proposed p l a n t  
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s i te ;  then they gradua l l y i nc rea se mov i ng toward Owen sboro .  Pea k veh i c l e  fl ows are expected to 
show a s i mi l a r pattern and can be expected to range from a h i gh of appro x i mate ly  1 1 00 veh i c l es 
per hour  near  Henderson to a l ow o f  approximately 250 veh i c l es per hou r  nea r the proposed p l ant 
s i te and approxi mate ly  350 veh i c l es per ho u r  near Owen sboro.  At the p resent t ime , 0 l evel of 
serv i ce is  mai nta i ned a l ong the enti re route , except fo r two s hort segments of  U . S .  60 nea r 
Henderson . 4 o  

The KDOT h a s  deve l oped a s uffi c i ency rat i ng  system fo r rural roads . Th i s  system takes i nto 
con s i derati on a n umbe r of facto rs , some of wh i ch a re roadway s t ructural  condi t i on s , wi dth , 
average dai l y  traff i c  ( ADT ) , pass i ng- s i ght  d i s tances , drai nage , and rema i n i n g  l i fe .  I n  
Henderson County ,  U . S .  6 0  was l as t  rated by th i s  system i n  1 972  and rece i ved a rati ng o f  32 
on  a sca l e  of 1 to 1 00 .  The KDOT consi ders a perfect rati ng to be 1 0 0 ,  wh i l e  roads wi th a 
rat i ng  o f  50 " n eed to be l ooked at . "  S i nce 1 972 , the re have been s i gn i fi cant changes a ffect i ng 
U . S .  60 , such  as g rowth i n  ADT and change i n  rema i n i ng l i fe .  Therefo re ,  i f  U . S .  60 we re rated 
i n  1 980 , i ts s uffi ci ency rati ng  woul d be even 1 0we r. 4 1 

Gi ven the l ow s u ffi c i ency rat i ng s  and the poss i b l e  cons truct i o n  o f  severa l  syntheti c  fue l s 
faci l i t i e s , the s tate o f  Kentucky i s  con s i de ri ng wi den i ng and upgradi ng U . S .  60 between Henderson 
and Owens bo ro .  

The Kentucky DOT , D i v i s i on o f  Traffi c ,  p rovi ded acci dent data for the s tudy a rea for the mos t  
cu rrent one-yea r  peri od , wh i c h  was November 1 ,  1 9 78 , th rough  Octobe r 31 , 1 979 . A total o f  
6 0  acc i dents were repo rted i n  the s tudy a rea ( from U . S . 4 1  to Tscharner Road - 4 m i l e s )  duri ng 
the one-yea r  peri od .  Nearl y one-hal f of  these acci dents took pl ace in the one-mi l e  s t retch of  
U . S .  60 j us t  east  o f  U . S .  4 1 . Th is  i s  equi va l ent  to  an acci dent rate o f  7 . 1 / 1 , 000 ,000 veh i cl e 
mi l es .  Al though the o n l y  reported fata l i ty occu rred i n  th i s  l i nk , mos t  o f  the i nj ury acci dents  
took  p l ace e l s ewhere on U . S .  60 .  

Ra i l  roads 

The p l ant  s i te adj o i n s  
Lou i s v i l l e ,  Kentucky . 
Lou i s v i l l e  w i th a s top  
Henderson . 

the t racks o f  the L&N ma i n  l i ne between Evans v i l l e ,  I ndi ana , and 
The L &N o pe rates fou r  fre i ght  t ra i ns da i l y  between Evans v i l l e  and 
at  Owens bo ro .  No l ocal  s erv i ce i s  p rov i ded between Owensboro and 

The L &N l i ne has one no rthbound a nd one southbo und frei ght  s top  in Owens bo ro on a da i l y  bas i s  
and a north- and southbo und fre i ght  s top  i n  Henderson s i x  days a week .  I l l i no i s  Central Gul f 
Ra i l road provi des no rth and south fre i ght  s tops  s i x  days a wee k  i n  Henderson and three days a 
week  i n  Owensboro .  Al l o f  the L&N t racks i n  the i mmed i a te s i te v i c i n i ty can carry a 7500-ton 
un i t  t ra i n .  

Waterways 

The Green Ri ver , a maj o r  waterway that borders the p roposed pl ant s i te ,  has  a 2 . 7 -m ( 9-ft )  
n av i gab l e channe l  extend i ng 1 65 . 7  km ( 1 03 mi l e s )  upstream o f  its  confl uence wi th the O h i o  
Ri ve r .  T h e  channel w i dth i s  rough l y  91 . 4  t o  1 2 1 . 9  m ( 300 t o  400 ft ) . T h e  O h i o  Ri ve r  i s  a l so  
a maj o r  waterway , wi th a 2 . 7-m ( 9 - ft )  channel and a mi n i mum channel wi dth o f  91 . 2  m ( 300 ft )  
fo r i ts ent i re l ength . 

The Mead Johnson Termi nal  ( i n  Evansvi l l e )  and the Owensboro R i verport faci l i ty ( i n Owensbo ro )  
p rovi de the a rea w i th excel l ent r i ver-ra i l -truck access and s torage serv i c e .  Commerc i a l  ba rge 
l i nes serv i ng Owen s boro i ncl ude Ame ri can Commerci a l B a rge L i nes , Un ion  B a rge L i ne ,  M i s s i s s i pp i  
Va l l ey L i ne ,  and Wa l ker Towi ng Company . 

The Green R i ver i s  heav i l y  u sed fo r coal t ransportat i on . I n  1 97 8 ,  a total o f  1 2 , 728 barge tows  
passed t hrough  Lock  1 ,  upstream from the s i te .  The U . S .  Army Corp s  o f  Eng i neers requ i res that 
a 30- to 4S-m w i de ( 1 00- to l SO-ft)  c l ea r  nav i gati onal  channel be mai nta i ned . 
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3 . 2 . 4 . 6  H i s to r i ca l , c u l tura l , and archaeo l og i c a l  features 

H i s tori ca l /arch i tectural  s u rvey 

Kentucky County , wh i ch wa s part of F i nca stl e County , V i rgi n i a , unt i l  1 7 76 , formed a state i n  
1 792 . Da v i es s  County was ca rved from Oh i o  County i n  1 81 5  wi th Owens bo ro a s  i ts county sea t .  
T h e  a rea b e i n g  cons i dered a s  t h e  p l ant s i te became part of  Da v i ess  County i n  1 860 . 

I t  i s  bel i eved that Kentucky had no permanent I nd i an settl ements . I t  served on ly  as a hun t i ng  
ground and a n  occa s i onal  battl eground fo r I nd i ans  to  the no rth and  south . I n  1 769 , Dan i e l  
Boone entered the terri tory thro ug h  the C umberl and Gap . He  was the fi rst Angl o-Saxon to 
ser i o u s ly  expl ore the area , and settl ers Soon fo l l owed . 

A l a rge part of Dav ies s  County was owned by wea l thy V i rg i n i ans  s uch as James Madi son , Jame s 
Ma son , and John Bann i s ter.  As a res u l t ,  a major i ty of the a rea ' s  f i rs t  settl ers were s q uatters . 
Wi l l i am Smeathers ( o r  Smothers ) e stabl i s hed the fi rst pe rmanent settl ement i n  Dav i ess  County .  

Mo st  o f  the farms were smal l ,  and tobacco and gra i ns were the ma i n  crops . Gra i n -fed a n i ma l s ,  
p ri ma ri ly  hog s ,  we re the most i mportant  l i vestoc k .  

The p roposed p l ant s i te i s  i n  the Oakford Prec i nc t ,  wh i c h  i s  l ocated i n  the no rthwest  part o f  
Dav i e s s  Co unty .  There are f i ve s i gn i f i cant structures i n  the v i c i n i ty .  They are :  

1 .  A grocery s tore l ocated a t  the northwest  corner o f  Route 60 and Murphy Road , bu i l t  around 
1 900 , i s  a good examp l e  of vernac u l a r  a rch i tecture .  I t  i s  o f  wood frame const ruct i on and 
is in fa i rl y  good cond i t i o n .  W i l l i am H .  Al exa nder  is the owner .  

2 .  A house  in  good  cond i t i on l ocated on the southwest  corner of  Route 60 and Murphy Road i s  
owned by  S i mon E .  S i l a s .  The  house , b u i l t  around 1 900 , i s  of wood frame construc t i on 
and exh i b i ts Queen Anne styl e a rc h i tecture . The or i g i nal owner and b u i l der  was J .  H .  
Babe . 

3 .  A house  b u i l t  a round  1 860  i s  l ocated one-ha l f  m i l e  wes t  o f  Fl anagan Road on the north 
s i de o f  Sa ue r Lane .  Owned by Char l es M .  Dunn , the house has  a wood frame and i s  an 
examp l e of  vernacul a r  a rch i tecture .  

4 .  A house l oca ted nea r the southea st  co rner o f  Mu rphy Road and Route 6 0  was con structed 
a round 1 86 0  of wood frame wi th an a rc h i tecture exh i b i t i ng Eastl a ke i n f l uence . The house 
i s  owned by Carl  Watson and is  in  poor cond i t i on . 

5 .  A house  l oca ted a bout  one mi l e  we st of Newman on the north s i de of Route 60 was b u i l t  
a round 1 9 1 0  and i s  a n  examp l e  o f  Dutch Co l on i a l  Rev i va l  a rc h i tecture ; construct ion  i s  
ma sonry and  wood frame . The house i s  owned by Herman Mi l l e r and i s  i n  good cond i t i on .  

Some o f  the b u i l d i ngs i n  the a rea coul d be o f  State i ntere s t ,  but  few a re thought to be 
arch i tectu ra l l y  i mportant .  None a re l i sted i n  the National Register of Historic Places 
( see Append i x  U ) . 

Pa l eonto l og i ca l  s u rvey 

The s i te s tu d i ed i s  323 ha ( 800 acres ) .  I t  i s  s i tuated between the O h i o  and Green ri vers w i t h  
P l e i s tocene s l ackwater and l acustri ne sed iments underl y i n g  i ts su rface . A l a rge amount of  
s ub s urface vertebrate bones a re not l i ke l y ,  but  d i scover ies  i n  envi ronments s i m i l a r to  that of  
the p roposed s i te have  occu rred .  Teeth and bones  of  the  P l e i s tocene mastodon have been 
uncovered a l ong  the O h i o  Val l ey .  A s ku l l and bones of  P l e i s tocene came l were di scovered nea r 
Owensboro , and  bones from a g round s l oth were found near Henderson , Kentucky .  These di scover ies  
i nd i cate the  pos s i b i l i ty that  vertebrate bones co u l d  a l so be  found on the  p roposed pl ant  s i te . 

Cu l t ura l  resource asses sment  

Da v i ess  County i s  s i tuated in  the  western pa rt of  Kentucky on the  I ndi ana-Kentucky state l i ne .  
The O h i o  and Green r i vers fl ow very nea r the proposed s i te ' s  northern and southern bounda ri es 
res pect i ve 1 y .  
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I n  wes tern Kentucky ,  the l ate P l e i s tocene and Hol ocene geol og i cal  peri ods s howed g reat changes 
in c l imate . The cu l tura l  tradi ti ons for the a rea were a rcha i c  ( 8000-6000 BC to 1 500 BC ) ,  
woodl and  ( 1 500 BC  to 900- 1 000 AD ) , and  Mi ss i ss i pp i an ( 900-1 000 AD to h i s tor ic  epoch ) .  

Tobacco , corn , and  soybeans  a re the maj o r  c rop s .  Over t h e  past 1 50 yea rs , the pl ant  s i te a rea 
h a s  been changed by agr icu l tu ra l  p ract i ces . At one t ime the a rea  was a marsh  reg i on ; now , no  
i nd i genous vegetation  can  be seen , and  a vari ety of  c rops  a re bei ng cul t i vated . 

Archaeo l og i ca l  Se rv i ces , I n c . , of Lexi ngton , was contracted i n  October 1 977  by Dames & Moore 
to eval uate t he i mpact of the cons tructi on of the proposed Newman I ndus t ri a l  P l ant . Afte r the 
s u rvey was compl ete d ,  i t  was recommended that no further test i n g  be done because no deep l y  
bur ied  cul tura l  depo s i t s  were revea l ed .  E i g h t  " occupationa l  zones " we re i denti f i ed . 

I n  1 979 , the Depa rtmen t  o f  Anth ropol ogy at the Uni vers i ty of Kentucky was contracted by Dames & 
Moo re to s urvey add i t i ona l  l ands  that woul d be a ffected by the p roposed p l ant  construct i on .  No 
new resources we re d i s co vered on  the add it i ona l  l ands , but i t  was concl uded that two a rchaeo
l og i ca l  s i tes p rev i o u s l y  reco rded from the 1 97 7  su rvey ( s i tes 1 5DA73 and  1 5DA74 ) woul d be  
a ffected by  the proposed p l ant construct ion  more than p rev i ous ly  thought . Fi e l d wo rk to 
i nvesti gate these two s i tes was the refo re i n i ti ated . The work a ga i n  revea l ed no buried  cul tura l  
depos i ts .  I t  i s  the refo re concl uded a fter cons u l tation  wi th  the State H i s tori c P reserva t i on 
Offi ce r  that  no h i s to r i ca l  l ocal i t i es w i th i n  the bounda ry o r  i mmediatel y adjacent to the s i te 
a re l i s te d  a s  potenti a l l y  e l i g i bl e  s i tes for nomi nat ion to the Nationa l Register of Historic 
Places ( see Appendi x U ) .  

3 . 3  ALTERNATIVE  S ITE 1 :  EQUAL ITY , OH IO  COUNTY , KENTUCKY 

The Eq ual i ty ,  Kentucky , s i te ( Fi g . 3 . 1 8 )  i s  one of the two a l ternat i ve s i tes sel ected fo r 
compari son w ith  the proposed Newman s i te ( Fi g .  2 . 7 ,  Sect . 2 . 3 . 2 . 2 ) .  A l ternati ve s i tes for 
the proposed SRC- I p roj ect were eval uated us i ng reconn a i s sance-l evel data . The s i te sel ection  
methodo l ogy is  d i scussed in  Append i x  B ,  and  the fl oodp l a i n /wet l ands assessment  of  the  Equal i ty 
s i te i s  i n  Appendi x D .  

3 . 3 . 1  Land 

3 . 3 . 1 . 1  Loca t i on 

The a l te rnati ve Eq ual i ty s i te cons i sts  of over  400 ha ( 1 000 acres ) l ocated on  the Green Ri ver ,  
about 1 . 6 km ( 1  mi l e ) west o f  the town o f  Equal i ty i n  no rthwes tern Kentucky .  The enti re s i te 
i s  wi t h i n  the boundar i es o f  Oh i o  County , about 21 km ( 1 3  mi l es )  wes t  of the county seat of  
Ha rtford on  the two- l ane Equal i ty acces s road  ( see Fi g .  3 . 1 9 ) . The a rea i s  des cri bed topo
g raph i ca l l y  i n  Fi g .  3 . 20 .  The county ' s l argest popul a t i on cente r ,  Beaver Dam , i s  l ocated 26 km 
( 1 6  mi l es )  east  of  the s i te .  Other l ocal  towns o f  consequen ce a re Cent ra l  C i ty and  Greenvi l l e ,  
32 km ( 2 0  mi l es )  and  45  km ( 28 mi l es )  west ,  respecti vel y ,  i n  Muh l enberg Co unty and L i vermo re ,  
4 3  km ( 2 7  mi l es )  north  i n  �1cLean Co unty . Al l o f  the above f i gures a re road di stances . The 
majo r  trade center for the a rea i s  Owens bo ro , 64 km (40 mi l es )  no rth i n  Dav i es s  County ( Dav i d 
Docto r ,  G reen R i ver Area Deve l o pment D i s tri ct ,  personal commun i cati o n , Novembe r 24 , 1 980 ) . The 
re l at i ve s i zes of  the towns in the Equa l i ty s i te i mpact area a re presented i n  Tabl e 3 . 27 .  

3 . 3 . 1 . 2 Land  use  and devel opment 

The Equa l i ty s i te i s  l ocated i n  a p redomi nantl y rural setti n g .  Roug h l y  50% of  t h e  s i te i s  
l ocated i n  the Green Ri ver fl oodpl a i n ,  and  the other 50% i s  i n  the h i l l s  to the east o f  the 
r i ver .  Abo ut ha l f o f  the fl oodpl a i n  i s  cul t i vated fo r co rn p roducti on ,  and  l es s  than ha l f of  
the h i l l y l and i s  used fo r pasture l and . Mos t  o f  the remai nde r o f  the  s i te i s  wooded but  i s  not  
acti ve l y  l ogged . About  320  h a  ( 800 acres ) o f  the enti re 405-ha  ( l OOO-acre) s i te a re c l a s s i fi ed  
a s  prime farml and ,  and  70 h a  ( 1 75 acres ) a re addi ti onal  so i l s  o f  statewi de i mpo rtance . Under
l yi ng coal depo s i ts a re not current l y  bei n g  mi ned . About  ten res i dences a re current ly  l ocated 
in the h i l l y port i o n  of  the s i te a rea .  

Al though t he  faci l i ty i tse l f wi l l  be  l ocated i n  one  re l at i ve ly  sma l l s ect ion  of  Oh i o  County , a 
much l a rger  a rea wi l l  recei ve l and  use  and soci oeconomic  i mpacts a s  a res u l t of th i s  p roj ect . 
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Fi g .  3 . 1 9 . Equal i ty a l ternat i ve s i te ,  reg i ona l  l ocati on . 

Th i s  l a rger a rea , referred to as the soci oeconom i c  i mpact  reg i on , con s i sts of Oh i o ,  Muh l enberg , 
McLean , and Da v i ess count i es ; those j u r i sdi ct i ons a re expected to abso rb the great maj ori ty of  
p roject-re l ated workers and accompany i ng i mpacts ( Sect .  4 . 3 . 4 . 1 ) .  

Ta b l e 3 . 28 presents a p i ctu re of  cu rrent l and use i n  the i mpact reg i on .  T hroughout the four
county i mpact a rea , va ry i ng i nten s i t i es of  a gr i c u l tural  and mi n i ng act i v i ty a re p resen t .  Pr ime 
fa rml and on  the f l oodpl a i n  to the north and west have p roduced l a rger-sca l e  farmi ng ; coal  str i p 
p i ng act i v i t i es a re l ocated throughout the reg i o n .  

O h i o  County rema i n s  p r i mar i l y  acti ve i n  a g ri c u l tural  p roduct i on a n d  h a s  some s i gn i f i cant coa l 
a ct i v i ty ,  a l though emp l oyment i n  the coal i ndus try has  been decl i n i n g  i n  recent years ( R i ck 
H i ten , Pennyri l e  Area Devel opment D i str i ct , persona l  commun i cat i on , November 2 6 ,  1 980 ) . Land 
u ses i n  the more metropo l i tan  county of  Da v i ess  to the no rth a re cha racteri s t i c  of  that a rea ' s  
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F i g .  3 . 20 .  Topography and general sett i n g  of the Equa l i ty ,  Kentucky , a l ternati ve s i t e .  

g reater i ndustri a l i zat i o n ,  espec i a l l y  i n  a n d  a round Owensboro . McLean County i s  st i l l  pre
domi nantl y agr i cu l tural  w i t h  sma l l amounts of  coal mi n i ng act i v i ty .  Muh l enberg County i s  
expe r i enc i ng a n  i n c rease i n  mi n i ng ,  wh i l e  i t ' s a g ri c ul tural  base rema i n s ,  fo r the most part , 
unchanged . The o vera l l reg i on i s  i n  the process o f  see k i ng i ndus t ri a l  acti v i ty . 4 2 

Oh i o ,  Dav i es s ,  and McLean  count i e s  a l l have county-wi de l and use p l a nn i ng , z on i ng  ordi nances , 
and subdi v i s i on regu l a t i ons  under the reg i ona l  coord i nat i on o f  the Green Ri ver Area Deve l op
ment D i stri ct .  The D i str ict  has pol i c i es favo rab l e  to i ndus tri a l  g rowth i n  these count i es . 4 3 
Muh l enberg Co unty , a part o f  the Pennyri l e  Area , a l so practi ces zon i ng , s ubdi v i s i on regu l a t i on , 
and b u i l d i n g  and  hous i n g  code enforcement  and i s  favorab l e to i ndustri a l  g rowth . 42 
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Table 3.27. Population o f  counties a n d  towns in the 

Equality, Kentucky, i mpact area, 1 980 

Ohio County 21 ,845 
Equal ity 50 
Hartford (and rural area) 3,752 
Beaver Dam (and rural area) 6,867 

Daviess County 85,702 
Owensboro 53,834 

McLean County 1 1 ,058 
Livermore (and rural area ) 3,424 

Muhlenberg County 32,3 1 5  
Central City (and rural area) 3,81 6 
Greenville 5,21 5 

Sources: Moham med Taugi, Kentucky State Planning 
Office, personal communication, Nov. 25, 1 980; U.S. 
Census B u reau, personal communication based on pre· 
l i m inary figures from the 1 980 census of population, 
Nov. 25, 1 980. 

Table 3.28. Percentage 01 current land u.e In 
Equality, K entucky, Impact raglon 

County 

O h io D av iess M cLean M u hlenberg 

U rbartlbui lt  up 3.73 a 
Ag ricultural 33.77 65.85 72.71 a 
Forest 64.60 26.63 25.76 a 
Other 1 .63 3.79 1 .33 a 

8 Not available because land use su rveys have not been conducted 
in M u hlenberg C ounty. 

Sou rce: R. Hiten, G reen River Area Development District, 
personal com m u n ication, Nov. 26, 1 980. 

3 . 3 . 1 . 3  Geol ogy and so i l s  

So i l s  

Two maj o r  so i l  a s soc i at i on s  have deve l oped on the Equal i ty s i te :  the W i l l ston-Zanes v i l l e
Frondorf in  the u p l and a reas  and the Newa rk-Up s i de-Mel v i n  i n  the  fl oodpl a i n  area . The W i l l ston
Zanes v i l l e-Frondorf assoc i at i on i s  devel oped over s i l ts tone and sandstone bedrock , ranges from 
c l ayey to sandy s i l t , i s  moderate l y  to we l l -dra i ned ,  and conta i ns res i dual  bedrock fragments . 
Hydrous  ox i des of i ron and manganese may accumu l ate i n  the upper foot of so i l . Loes s  caps some 
h i l l tops  i n  the a re a .  Su rface hori zons on h i l l s i des  a re s andy to pebbl y so i l s .  

The Newa rk-U p s i de-Me l v i n  a s soc i at i on so i l s  on the fl oodp l a i n  a re genera l l y  medi um-to-dark brown 
sandy s i l t  l oams i n  contras t  to upl and  so i l s , wh i ch a re redd i s h - to-yel l owi s h  brown wi th moderate 
c l ay content . Fl oodpl a i n  so i l s  a re characterized by 0 . 3 to 0 . 7  m ( 1 2  to 30 i n . )  o f  medi um-to
dark b rown , s i l ty-to- sandy l oam over ly i ng l i g ht-to-medi um brown , fi ne-to-medi um sand of  the 
a l l uv i um .  I ron and manganese nodu l es form i n  the l owe r port i o n  of  the s urface so i l s .  Fl ood
pl a i n  so i l s  are exce l l ent  agri cu l t u ra l  soi l s  and may qua l i fy a s  prime farml and . 
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Geo l ogy 

The a l tern a t i ve Eq ua l i ty s i te ,  l ocated i n  the Western Kentucky coal  f i e l d ,  i s  underl a i n  by 
bedroc k o f  the Pennsyl va n i an L i sman and  Ca rbonda l e  fo rmat i ons . Coal i s  mi ned on adj acent 
t racts , and m i neab l e  reserves o f  No . 1 4  coal may exi st  on the s i te .  Some gas and o i l  a re 
produced i n  the  a rea ; howeve r ,  no known o i l  or  gas reserves a re on the s i te .  Penn syl van i a n  
strata beneath the s i te a re i nterbedded sandstone , s i l tstone , s ha l e ,  l i mestone , a n d  coal . 
So i l  deve l o pment o ver  bedroc k i s  th i n  i n  the h i l l y port i on o f  the s i te ,  but  as much as 30 m 
( 9 5  ft )  o f  a l l u v i um covers the bedroc k s urface near the Green R i ve r.  

The s i te i s  l ocated in sei sm i c  r i s k  zone 2 nea r the zone 3 border .  The Rough  Creek Fau l t  
Zone , a maj o r  structu ra l  el ement o f  the reg i on , i s  l ocated a bout  1 6  km ( 1 0  m i l es )  no rth o f  the 
s i te ;  a zone of sma l l er east-west t rendi ng fau l ts i s  l ocated 1 9  km ( 1 2  m i l es )  to the south . I t  
i s  not poss i b l e  t o  assess  s ubs i dence o r  l i quefact ion  poten t i a l  o f  a l l u v i um because o f  l ack  o f  
i nformati on on phys i ca l  c haracter o f  the materi a l . 

3 . 3 . 1 . 4 Te rres tr ia l  ecol ogy 

The Equa l i ty a l terna t i ve s i te con s i sts of approximatel y equa l  a reas of Green R i ver fl oodpl a i n  
and h i l l s  that  r i se more than 5 0  m above the fl oodpl a i n .  R i par ian  forest  occup ies  a bout  ha l f o f  
t h e  fl oodpl a i n .  T h e  t hree streams t h a t  enter the Green Ri ver on the s i te s u pport ha rdwood swamp 
fo re s t .  Excel l ent hab i tat i s  prov i ded fo r wood duck , raccoon ,  mi n k ,  and other spec ies  typ i ca l  
o f  wooded swamps . Vegetat i on i n  these a reas i s  mature b u t  has  been d i sturbed by sel ecti ve 
cutt i ng .  The rema i nder of the fl oodpl a i n . cons i sts of pr ime farml and and i s  pr imar i l y  devoted 
to the cu l t i va t i on of corn.  

Hedgerows dom i nated by b l ack  oak  d i v i de the sma l l f ie l ds , mak i ng them parti cu l a rly  acces s i b l e  
t o  wi l d l i fe and p ro v i d i n g  corri dors between wooded a reas . H i l l s  a re most l y  cove red wi th oak
h i c kory fo re s t .  The presence o f  a few very l a rge t rees with  typ i ca l  open-f i e l d g rowth l ends 
e v i dence that most of t h i s a rea  was once pasture .  S ucce s s i on on t he recentl y abandoned fa rm
l and has progressed to the sma l l tree stage .  

The r i pa r i an fo rest  on the s i te is  potent i a l  hab i tat o f  the  Ind i ana bat ( Fede ra l l y  l i sted as 
an endangered spec i es ) ( see Append i x  K ) . Al so , the bal d eagl e and a rct i c  peregrine  fa l con may 
ra re l y  pass th rough the a rea dur ing  mi g ra t i on , and g ray and I nd i ana  bats may use the s i te duri n g  
t h e  s umme r.  T h e  State o f  Kentucky recogni zes b u t  does not protect ce rta i n  species  that a re ra re 
wi th i n  the State but  not l i sted i n  t he Federal Reg i s ter . 4 4  Those spec i e s  wh i ch may be found i n  
the fl oodpl a i n  wetl ands i nc l ude the masked or  common s h rew , southeaste rn o r  Bachman ' s  s hrew , 
swamp rabb i t ,  western l esser  s i re n ,  three-toed sal amander ,  and fou r-toed sa l amande r .  The 
ent i re s i te m i ght  be used by the rare bobcat ,  southeaste rn bat , and sma l l -footed myoti s .  

3 . 3 . 2  Ai r 

No rthwestern Ke ntucky ' s  c l i mate i s  conti nenta l ; the a rea i s  s ubj ect to wi de extremes o f  temper
atu res and p rec i p i tat ion . Mean month ly  tempe ratures  range from 1 °C ( 33 ° F )  in January to 26°C  
( 78° F )  in  J u l y .  Annua l  prec i pi ta t i on averages a ro und 1 00 cm  ( 40 i n . ) ; March i s  the  wettest 
month , and Octo ber  i s  the  dr iest .  Mean annual  snowfal l i s  a ro und 30 cm ( 1 2  i n . ) .  W i nds a re 
moderate i n  the  a rea , a verag i n g  a ro und 3 . 5  m/ s ( 8  mph ) , wi th a predomi nant d i recti on o f  south 
t h rough  sou thwest .  Northern Kentucky is s ubject to a va r iety of  storms . W i n te r  storms wi th 
h i gh wi nds , l ow temperature s ,  and heavy snowfal l occur  i nfrequentl y .  I ce storms o r  s l eet can 
occur  from October t hrough  Apri l and present maj or  hazards to ut i l i ty wi res and transportat i on .  

The a l ternat i ve Equa l i t¥ s i te i s  i n  the Evansv i l l e-Henderson-Owensboro I nterstate Ai r Qual i ty 
Control Reg i on ( AQCR  77 ) .  A l though no a i r  q ua l i ty data a re a va i l ab l e  fo r the v i c i n i ty o f  the 
s i te a rea , data a re bei n g  col l ected i n  Oh i o  County about 29 km ( 1 8  m i l es )  southea s t  of  the s i te 
a rea . The Oh i o  Co unty s i te i s  rep resentati ve o f  cond i t i ons  at  the Equal i ty s i te becau se of i ts 
rura l  nature , i ts l ocat i on away from maj o r  pol l ut i on sources , and  the general meteorol og ica l  and 
topograph i c  s imi l a r i ty o f  each s i te .  Al l measured S02 concentra t i ons i n  Oh i o  County a re w i th i n  
Kentucky standards . Concentrat i ons o f  total suspended part i cu l ates ( TS P )  exceeded the secondary 
annual  s tandard o f  60 �g/m 3 ;  TSP l evel s were measured to be 63 �g/m 3 at  two s i tes . One s i te 
exceeded the secondary 24-h standard o f  1 50 �g/m 3 w i th a s i n g l e  measurement o f  1 56 �g/m3 
( ref .  45 ) . Fug i t i ve generat ion o f  part i c l es from agr i c ul tural  act i vi t i es , m i n i ng , o r  trans
po rtat i on a re the mos t  l i ke l y  sources o f  TSP  concentrat ions  i n  the a rea . 



3-58 

The Pa rad i se s team pl ant  of  the Tenness ee Val l ey Author i ty ,  l ocated near the Equal i ty ,  Ken tucky , 
s i te ,  has  S02 mon i tors to the north of  i ts pl ant  wh i c h  s how S02 concentrati ons to be i n  comp l i 
ance . Mon i to r i ng s i te No . 23 of the Paradi se pl ant  reco rded an annual  average of 23 �g/m 3 , a 
second- h i ghest 3-h rea d i n g  of 950 �g/m3 , and a second- h i g hest 24-h readi ng of 2 7 5  �g/m 3 . 
Al though these l evel s p resentl y do not v i o l ate Nati onal  Amb i ent  Ai r Qual i ty Standa rds , there 
a re h i g he r  l evel s at  the Equa l i ty s i te a s  compa red wi th the p roposed s i te at Newman , Kentucky .  

3 . 3 . 3 Water 

3 . 3 . 3 . 1  S u rface water hydrol ogy 

The a l ternat i ve Equal i ty s i te ,  l ocated at  approx imate l y  Green R i ver  mi l e  756 , i s  about 8 mi l es 
south of the confl uence of the Rough and Green r i ve rs . The fl oodp l a i n  at  the s i te i s  about 
1 . 5 mi l es wi de ,  but  i t  wi dens con s i derab ly  a few m i l es downs t ream. One unnamed c ree k dra i ns 
the bedrock h i l l s  and fl ows westward to the Green Ri ver thro ugh  the center of the s i te .  I n  
addi t i on , o n e  very sma l l l a ke i s  l ocated w i th i n  the s i te a rea bounda r i es , northwest  of Sma l l hous  
C h u rc h .  

T h e  s i te i s  l ocated between two U . S .  Geo l o g i ca l  S urvey s t ream gag i ng stat i ons . One stat ion  
a t  Green Ri ver mi l e  1 00 ,  near  Parad i se ,  Kentucky , i n d i cated a n  average r i ver d i s charge of 
260 , 572  l i ters/s  ( 9201 cfs ) . The max imum d i s ch a rg e  correspondi n g  to a fl ood e l e va t i on of 1 20 m 
( 394 ft) mean sea l evel  ( MSL ) was i nd i cated a s  3 ,030 , 240 l i te rs/ s ( 1 07 , 000 cfs ) on Ma rch 5 ,  
1 962 . A d i s cha rge o f  7080 l i ters/s  ( 2 50 cfs ) from October 2 3  to October 24 , 1 940 , was the 
mi n i mum fl ow recorded . 4 6  The 7 - d ,  1 0-year l ow fl ow was ca l cu l ated a s  9544 l i te rs / s  ( 337  cfs ) . 4 7  

I n  the event of  a 1 00-year  fl ood ,  the fl oodpl a i n  i n  the Equa l i ty s i te a rea wou l d  be compl ete l y  
covered . T h e  expected r i ver e l evat ion  of  s uch a flood wou l d  b e  1 20 m ( 394 ft) MSL , 4 8 wh i c h  
wou l d  cover the fl oodpl a i n  t o  t h e  base of  t h e  bedrock h i l l s  east of the ri ver ( see Fi g .  3 . 2 1 
and Appendi x D ) . 

3 . 3 . 3 . 2  Groundwater 

Water wel l s  in the sand  and  g ravel  of  the Green R i ver a l l uv i um near the s i te can y ie l d  more 
than 500 gpd . Al though the s i l t  and sha l e beds of the ons i te bedrock  h i l l s  wi l l  not yi e l d 
water to wel l s  i n  q uant i t i e s  l a rge  enough for domest i c s uppl i es ,  s ands tone beds may yi e l d l a rge 
q uant i t i es of water ,  i f  the s andstones a re not wel l cemented . The g ro undwater i s  u s ua l l y  h a rd 
and  may conta i n  obj ect ionabl e quant i t i es of  i ron . I n  addi t i on , the  s a l i ne/ fresh  water i nter
face occurs wi t h i n  61 m ( 200 ft)  o f  the s u rface . 

3 . 3 . 3 . 3  Su rface water qual i ty and  aquat i c  ecol ogy 

H i gh l evel s of suspended sedi ments from runoff and  eros i on , espec i a l l y  from s u rface-mi ned a reas  
in  Oh i o , McLean , and  Muhl enberg count i e s ,  and  from barge  tra ff i c  pose  a seri o us water qua l i ty 
probl em i n  the  Green R i ver .  Other pol l utants i n  t he Green Ri ver i ncl ude mi ne-ac i d  dra i nage ; 
mun i c i pa l , i ndustri a l , and  agri cu l tu ra l  was tes ; and o i l - p roduct ion effl uents ( Sect . 3 . 2 . 2 . 1 ) .  
Tab l e 3 . 29 p resents data for the Green Ri ver downstream from the Equal i ty s i te , reg i onal  water 
qual i ty data , and water qua l i ty c r i te r i a  for dr i n k i ng water and fo r the p rotect ion  of aquatic  
b i ota . These data i nd i cate that total  d i s so l ved sol i ds ( TDS ) in  the reg i on approach the dri nk
i ng water  s tandard . Su rface waters in  the reg i on a re genera l l y  moderatel y ha rd ;  reported va l ue s  
fo r the  Green Ri ver range to  extreme l y  h a rd ,  and some trace e l ements ( cadmi um ,  coppe r ,  i ron , 
l ea d ,  manganese ,  mercury ,  and z i n c )  reach concent rat i ons i n  exces s  of  cri teri a .  

Al though the G reen R i ver f i s he ry i s  characteri zed by l ow producti v i ty and a pol l ut i on-tol e rant  
b i ota , the  r i ver  s u pports a mi xed wa rm water fi s hery i ncl ud i ng carp , l argemouth bass , smal l mo uth 
bas s ,  b l ueg i l l  and other  s un fi s h ,  c rapp i e ,  muskel l unge , wh i te perch , buffa l o ,  and  wh i te bas s .  
Domi nant pl ankton i ncl ude d i a toms , g reen and bl ue-green a l gae , rot i fe rs , copepods , and cl adoc
e rans . Tub i f i c i d s , c h i ronomi ds , and o l i gochaetes domi nate the benth i c  i n ve rtebrates . Few 
macrophytes a re found  i n  the  channel i zed port i on of the Green R i ver . 4 9  W i l l i ams  Creek , fed by 
a smal l s t ream at  the ea s te rn bo unda ry of  the s i te ,  conta i ns l'i ver  carpsucke r ,  h i g hfi n carp
sucker ,  and b l ueg i l l .  G i zzard s ha d ,  fres hwa ter drum , b l ack crapp i e ,  a nd l a rgemouth  bass have 
been co l l ected from the s l o ugh  of  the stream,  wh i ch enters the s i te from the north and fl ows 
i n to the Green Ri ver m i dway between the no rthern and southern l im i ts of the s i te ( ER ,  Append i x P l . 
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F i g .  3 . 2 1 . 1 00-year fl oodp l a i n  areas of the Equal i ty ,  Kentucky , s i te .  

Impoundment and po l l u t i on of  the Green R i ver has res u l ted i n  the l os s  o f  a once-di verse a s sembl age 
of  musse l s . 5 0 Kentucky conta i ns f i ve mussel s Fede ra l l y des i gnated  as endangered . 5 1  Of  these , 
o n l y  the p i nk mucket pea r l y  mussel  (Lampsi lis orbiculata orbiculata ) and the rough pi gtow pea r ly  
musse l  ( Pleurobema p lenum) a re reported fo r the  Green Ri ver.  The p i nk  muc ket di stri buti on i n  
the Green R i ve r  i s  repo rted on ly  fo r the reach abo ve Mammoth Cave . The ro ug h p i g tow pea r ly  
musse l  may be  i n  the  Equa l i ty s i te v i c i n i ty .  

T h e  Kentucky l i s t  for threatened a n d  endangered s pec i es i s  l i m i ted to those spec i e s  on the 
Federal l i s t .  The mud da rter ( Etheostoma asprigens ) and the l onghead da rte r ( Percina macro
cephala) , wh i c h  a re con s i dered ra re or threatened fi s h  spec i e s  i n  Kentucky but more abundant 
e l sewhe re , a re a l so restr i cted to upper reaches of  the Green R i ver system in Kentucky . 4 4 

3 . 3 . 4  Economic , soci a l , and cu l tural  

3 . 3 . 4 . 1  Popu l at ion 

The Equa l i ty s i te and i ts immedi ate s u rroundi ng area i s  spa rse l y  popul ated . The s i te i tse l f 
conta i ns ten res i dences , mo st of wh i c h  a re l oca ted i n  the h i l l s .  The average popu l at ion den s i ty 
of O h i o  County i s  on ly  37 persons per square mi l e .  I n  1 970 , o n l y  1 4% o f  the county ' s  tota l 
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Table 3.29. Water quality and flow rate in the vicinity of the Equality, Kentucky, site 
All concentrations are , n  mglliter un less otherwise shown 

Parameter 

--------- --- ------�-- ---------
Green River'" Regionalb Dr inking water 

standard 
Aquatic biota 

protection l I m i t  
- -- -- - -- -- --------------- ----

F low rate, m3 Is 
7-d, 1 0-year low flow, m3 Is 
pH,  un its 
Temperature, O C  
Total suspended sol ids 
Total dissolved sol ids 
D i ssolved oxygen 
Hardness, as CaC03 
Su lfate 
Chloride 
F l uoride 
Arsenic 
Bar ium 
Cadm i u m  
Chromi u m  
Cobalt 
Copper 
I ron 
Lead 
Manganese 
Mercury 
Seleniu m  
Silver 
Zinc 

46-1 736 

9. 5 

6.6-8.3 

1 . 5 -30.1  

1 1 -230 

1 04 -31 9 

6.4 - 1 5.0 

95-220 

1 6 - 1 20 

3.2- 1 4.0 

0.0-0.4 

0.000-<0.01  0 

<0.200 

0.000-0.004 

0.000-0.001 

0.000-0.006 

0.006-0.01 4 

0.000-3.720 

0.000-0.075 

0.020-0.4 70 

0.0001 -0.0002 

0.000-0.001 

<0.030 

0.000-0.060 

270 - 1 900 

1 20-350 

60 - 1 20 

6.5-B.5C 

500c 

250c 

250c 

1 .4 -2.4e 

0.05e 

1 e 

0.01 0e 

0.05e 

1 c 
0.3c 

0.05e 

0.05c 

0.002e 

O.Ol e 

0.05e 

5c 

6 . 5 -9.0d 

0.3 ' 

1 04 ' 

0.00 1 2-0.01 20d 

O . l 00d 

6.25 ' 

0.00099 

1 .0d 

0.0039 

0.35 ' 

0.OOOO5d 

0.029 

0.0001 9 

0.00049 

a Data for the Green River represent the range of values reported at Sebree in 1 977 from the Ohio R iver Val ley 
Water Sanitation Commission ( 1 978). and at Beech Grove in Water Year 1 975, from the U.S. Geological Survey 
( 1 97 7 ) .  Seven-day, 1 O-year low flow for U.S.G.S. Station at Paradise, Kentucky, the closest u pstream station. 

b From Geraghty et al. ( 1 973) .  

c From U.S. E nvi ronmental Protection Agency ( 1 97 7 ) .  
d From U.S. Environ mental Protection Agency ( 1 976) .  
e From U.S. Environmental Protection Agency ( 1 975) .  
' Lowest concentration lethal  to fish ;  source: Cushman et a l .  ( 1 97 7 ) .  
9 Application factor recommended i n  reference (c )  mult iplied by  th e lowest concentration reported by  Cushman 

et a l .  ( 1 977). as the concentration lethal to 50"", of the test organ isms in  96 h (the 96-h LCs o ) · 

popul at ion  was c l a s s i f i ed a s  urban ; th i s  compared wi th a statewi de a verage of 52% , Tabl e 3 . 30 
i nd i cates that Oh i o  County ' s  popu l at i on grew by 6% from 1 960 to 1 970 . Dur ing  that same peri od , 
McLean and Muh l enberg counties  experi enced s l i g ht decl i nes i n  popul ati on , and  the more urban i zed 
Dav i ess  Co unty experi enced a s i zeab l e  i ncrease .  The 1 970 to 1 980 pe r iod s howed an overa l l 
g rowth rate of 1 4% for the ent i re i mpact reg i on ; dur ing  those same yea rs , O h i o  County grew 1 6% .  
The rap i d  urban i za t i on o f  the Owensboro area that took pl ace between 1 960 and 1 970 has l eve l ed 
off s ubstanti a l l y  i n  the l ast  1 0  years , and  the rema i n i ng i mpact area i s  predi cted to rema i n  
es sent i a l l y  rura l  for the forseeab l e  future . 

3 . 3 . 4 . 2  Hous i ng 

Tab l e  3 . 3 1 presents data on hou s i ng s tock  i n  the Equa l i ty impact area . Between 1 970 and 1 980 ,  
growth i n  the n umber of hous i ng un i ts varied  from a l ow of around  1 0% i n  rura l  McLean and Oh i o  
co unt ies  to a h i g h  of  32% i n  the more metropol i tan Dav ie s s  County . 
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Table 3.30. Impact area population growth 
from 1 960- 1 980 

�-----.-
C hange 

Cou nty 1 960 1 970 1 980 
from 

1 960-80 
(% ) 

O h io 1 7 ,840 1 8 ,790 2 1 ,845 +22 
D av iess 70,708 79,486 85,702 + 2 1  
M cLean 9 ,382 9,062 1 1 ,058 + 1 8 
M u h len berg 27,791 27,537 32,3 1 5  + 1 6 

Sou rces: Mohammed T aug i ,  K entucky State P la n n ing 
Office, personal commun ication , Nov. 25,  1 980; U S . Census 
B u reau, personal commu nication based on pre l i m i n ary f i g u res 
from the 1 980 census of popu latio n ,  N ov.  25, 1 980. 

Table 3.31 . Housing stock in the Equality, 
Kentucky, impact a rea, 1 97()-1 980 

Total housing P ercentage of 

1 970 1 980 change 

O h io Cou nty 6 , 1 03 6, 753 1 0  
H a rtford 1 , 1 4 2  1 ,248 9 
B eaver Dam 1 ,764 2,2 1 6  26 

D av iess C ou nty 24,01 1 3 1 ,631 32 
McLean Cou nty 3,055 3,3 1 6  9 
M u h le n berg Cou nty 8,862 1 0 , 1 42 1 4  

Sou rces: Moham m ed Tougi ,  K entucky S tate P la n n ing 
Off ice, personal  commun icatio n ,  N ov. 25,  1 980; C indy M artz, 
G reen R iver Development D istrict,  personal commun icat ion ,  
Nov .  25,  1 980; U .S .  Census B urea u ,  personal com m u n icat ion 
based on p re l im inary f igt.. res from the 1 980 census of 
popu lat ion ,  N ov.  25, 1 980. 

The Green Ri ver Area Deve l o pment D i str i ct and the Hartford c i ty offi ces i n di cate that , w i t h  the 
except i on of  Da v i es s  County , a hous i n g  s hortage ex i s ts in the impact a rea as a who l e .  Ava i l abl e 
hou s i ng i s  re l at i ve l y  expen s i ve ,  and the construc t i on l abor force i s  not adequate to handl e 
ex i s t i n g  demand ( Kather i ne Maddox , personal commun i cati on , November 25 , 1 980 , and C i ndy Martz , 
Green R i ve r  Area Deve l o pment D i stri ct , personal commun i ca t i on , Novembe r 25 , 1 980 ) . Stat i s t i cs 
from the 1 970 Census that attest to t he rural  character of Oh i o ,  McLean ,  and Muh l enberg counti es 
i ncl ude the h i g h  rate of  overcrowdi ng ( 1 0 . 4% of  a l l hous i ng un i ts )  and the l a rge number of 
dwe l l i ngs  w i t h  i nadequate pl umb i ng fac i l i t i es ( 2 1 . 9% for the enti re a rea and 34 . 5% for Oh i o  
County) . 5 2 

3 . 3 . 4 . 3  Pub l i c  serv i ces 

Water and sewe r  

Tab l e  3 . 32 l i sts  water a n d  sewe r s tat i st i cs for the fo ur  coun t i es i n  t h e  Equal i ty impact area . 
Water s uppl i es i n  O h i o  County a re c l ose to bei ng ful l y  used by current c ustomers . The same i s  
true o f  t he sewer sys tem : a v�age da i l y  fl ow nea r ly  meets the system ' s  de s i gn capaci ty l eve l . 
Muh l enberg and Da v i ess  count i es appear to have g reater addi t i ona l  capac i ty fo r new cus tomers 
fo r t he i r  water systems : Muh l enberg County ' s  sewer system , howeve r ,  i s  i n  need of add i t i ona l  
capac i ty .  McLean County i s  i n  the safest  pos i t i on  in  terms of  avai l ab l e  capaci ty for both  



3-62 

Table 3.32. Water and sewerage statistics for the Equality, K entucky, impact region 

1 03 gpd 

O h io Cou nty 
B eaver D am M u n ic ipa l  W ater 

and S ewer System 
Hartford M u n ic ipal Water 

and S ewer System 
O h io County Water D istr ict 

D aviess County 
Owensboro M un ic ipa l  U ti l ity 
Owensboro Sewer Com m ission 

McLean Cou nty 
Ca lhoun Water Works 
I sland W ater D epartment 
C ity of L ivermore U ti l i t ies 

M u h lenberg Coun ty 
G reenv i l le U t i l it ies Comm ission 
M u h le n berg County W ater 

D istrict 
P lant No . 1 
P lant  NO . 3 

Central  C ity M u n ic ipa l  W ate r 
and S ewer Comm ission 

a N ot avai lable.  

Average 
dai ly 

consumption 

450 

325 

780 

1 0,000 

250 
66 

200 

339 
750 

70 
233 

1 ,460 

Source: K en tucky D epartment of Commerce, 1 979. 

Water 

Peak 
dai ly 

consumption 

550 

375 

1 . 1 37 

1 3 ,524 

a 
80 

250 

397 
a 

a 
a 

1 ,599 

P la n t  
capacity 

a 

500 

1 , 500 

20,000 

430 
288 
SOO 

750 
a 

72 

2,000 

Sewerage 

Average 
da i ly 
flow 

Design 
capacity 

400 F o r  pop 
of 6000 

275 300 

8,500 1 2,000 

1 30 200 
1 50 200 
I nd iv idual  septic 

tanks 

300 500 

At ca- 600 
pacity 

water and sewer serv i c e .  As for future addi t i ons , 1 0  mi l es of p i pe l i ne have recent ly  been 
added to the Centra l  C i ty water p l ant  i n  Muhl enberg Co unty to se rve an add i t iona l  1 80 customers . 
McLean County has p l anned expans ions  at  i ts Cal houn Water Works and at i ts sewer p l a nt i n  the 
I s l and Water Department System. 

Sc hoo l s 

The  Equal i ty i mpact a rea ' s  school systems have exper ienced fa i rl y  stab l e enrol l ment  over the 
past decade w i th the except ion  of a sUbstanti a l  decl i ne i n  the Owensbo ro/Davi e s s  County di s 
tri cts . C u rrent unused capac i ty o f  a l l Dav i es s  County school d i stri cts tota l s  over 4500 seats . 
T u rn i n g  to the other counti es of the impact area , 225 spaces i n  O h i o  County , 800 i n  McLean , and 
950 in Muhl enberg a re currentl y unused. Mi no r  add i t i ons  and general upgrad ing  wo rk a re pl anned 
fo r several  faci l i t i e s  ( Earl  Russel l ,  L l oyd Tarte r ,  Mi l dred Col e ,  and  E a rl Dev i ne , personal 
commun i cati ons , December 1 ,  1 980) . 

3 . 3 . 4 . 4  Tran sportat i o n  

O n e  U . S  h i g hway ( U . S . 231 ) ,  two state routes ( 69 a n d  85 ) , a n d  a l ocal access  roa d  ( the Equa l i ty 
road )  serve the immedi ate Equal i ty s i te are a .  U . S .  2 3 1  i s  a two- l ane p a ved  road , vary i n g  i n  
wi dth from 6 . 2  m ( 20 ft ) to 7 . 4  m ( 24 ft ) ; i t  ca rri es 1 0% t ruck traffi c .  State Route 6 9  has a 
6 . 2-m ( 20-ft)  b i tum i nous  s u rface and sup ported 2087 veh i c l es dur ing  an a verage 24-h period i n  
1 97 9 .  State Ro ute 8 5  h a s  a 5 . 5-m ( 1 8- ft )  b i t umi nous s urface a n d  suppo rted 1 728 veh i c l es i n  a 
s i mi l ar 24-h  period i n  1 979 . The Equal i ty s i te access road a l so has a 5 . 5-m ( 1 8- ft )  s urface . 
Al l of these roads a re wi thout shou l ders and run o ver ro l l i n g  te rra i n  wi th l i ttl e area for 
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pass i ng .  S i x  percent o f  the traffi c on  the l atter three roads i s  truck tra ffi c ( Da v i d  Docto r ,  
Green R i ver Area Deve l opment D i stri ct ,  personal  commun i cat i on , November 2 4 ,  1 980 ) . 

Fi g u re 3 . 22 g i ves the hourl y capac i t i es and peak ho ur ly  counts for sel ected roa d  sect i ons  at 
the Equa l i ty s i te .  It can be noted that road  system does not c urrent l y  exper i ence heavy use . 

Madisonville 
Hopkinsville 

-

Bowling 
Green 

5 E 
c T , 0 N 

A 

B 

C 

0 
E 

ES·5637 

PEAK HOURLY 
HOURLY CAPACITY 
COUNT 

50 1070 
210 1070 
330 1000 
250 1 1 50  
440 1000 

Fi g .  3 . 2 2 .  Current peak  hourl y tra ffi c count and hourly  capac i ty for maj or roads i n  the 
Equal  i ty ,  Kentucky , i mpact reg i on .  

A b ranch ra i l  l i ne  runs between Hartford and Moorman , a haml et j ust east  o f  the Equal i ty s i te .  
The sec t i on has 2 4  km ( 1 5  m i l es ) o f  s i ngl e track and  i s  operated under track orders a t  a max imum 
speed of 25 mph .  On a Federal C l a s s  s ca l e  of I ( worst ) to I V ,  the t rack i s  rated as C l a s s  I I .  
Fewer than s i x  t ra i ns per week run on the track , wh i ch carri es about 1 m i l l i on g ross tons per 
year .  The  s ect i on h a s  no we i ght or hei ght  l i mi tat i ons , and  abandonment of the easternmost part 
of the sec t i on i s  be i ng con s i dered . 5 3  

The Green R i ver i s  a n av i gabl e r i ver  and  has l ocks a t  Cal houn and  Spottsv i l l e  to the north of  
the s i te .  Tonnage carr i ed on the r i ver has decl i ned  from 1 6 . 9  m i l l i on in  1 9 70 to  10  m i l l i on 
i n  1 97 8 .  The  Green R i ve r  system capac i ty i s  60 m i l l i on tons (Al  Chandl e r ,  C i nc i nnati  Corps o f  
Eng i neers , personal commun i cat i on ,  November 24 , 1 980 ) . 

3 . 3 . 4 . 5  Econom i c  base 

The economy o f  the o veral l i mpact area depends l arge l y  on agr i cul t ura l  and  m i n i ng act i v i t i es .  
Tabl e 3 . 33 presents data on jobs by type of  act i vi ty for the four count i es . O h i o  County ' s  
economi c base i s  depend i ng  more heav i l y  o n  h i gh-su l fur  coal i n  recent years , and agri cu l tu ra l  
act i v i t i e s  rema i n  strong .  Fi g u re s  from the Kentucky State P l ann i ng  Offi ce i nd i cate that agri 
cu l tura l  emp l oyment h as dec l i ned  from 1 6  to 4% i n  the pas t years , but the market va l ue of agri 
cul tu ral  products i n  Oh i o  County reached $ 1 5 , 388 ,000 i n  1 978 ( Pam Ri l ey ,  Kentucky Department o f  
Commerce , personal commun i ca t i o n ,  December  4 ,  1 980 ) .  

The metropol i tan  area of  Dav i ess County conta i ns a broad i ndus t r i a l  base , and  the rest o f  the 
county ma i nta i ns some a g ri cul tura l  a ct i v i ti es .  I n  McLean County , the economy rema i n s  pr imar i l y  
agr i cul tura l ; m i n i ng act i v i t i es prov i de the second l argest empl oyment , and there i s  a sma l l  
amount o f  i ndus tr ia l  act i v i ty .  Muhl enberg County remai ns predom i nant l y  i n  the  coal mi n i ng 
bus i ness but  a l so has  some agri cu l tura l  a ct i v i ty and an expandi n g  i ndus t r i a l  sector .  

Who l esa l e  and reta i l  total sa l es for 1 97 7  are p resented i n  Tabl e 3 . 34 .  Stat i st i cs from the 
Bureau o f  the Census i nd i cate that trade vol umes have i ncreased by 28% in reta i l  trade and by 
7 2% i n  who l esa l e trade i n  Oh i o  County i n  the past 5 years . Other count i es i n  the i mpact area 
h ave experi enced from 50 to more than 1 50% i ncreas es i n  trade . 
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Table 3.33. Number of jobs b y  type o f  employment In the 
Equality, K entucky, impact area, 19798 

O h io Daviess McLean M u hlenberg 

M i n ing and q uarrying 2,343b 812  U navailable 3 , 175 
Manufacturing 998 6,816 3 1 7  698 
W ho lesale/ retai l  trade 753 7,31 5 385 1 ,655 
T ransportation and ut i l ities 155 2,470 21 336 
F inance, insurance, and 1 4 1  1 , 1 72 54 208 

real estate 
Contract construction 1 36 2, 1 5 1  52 391 
Serv ice/state and local 1 , 1 85 8,485 446 1 ,742 

government 
Other 5 1 50 7 65 

A l l  ind ustrial8 8, 176 29,371 1 ,320c 8,270 

Ag ricu l tu ral 537 1 ,332 473 388 

Total 8,71 3 30,703 1 ,793 8,658 

8 1ndustrial figu res are 1979 average annual number of jobs by place of 
employment; agricultu ra l  figu res are 1 979 employment by residence. 

b This figu re is fo r min ing only and is therefo re a low estimate for t h is 
sector. 

cThis total does not include undisclosed m i n ing employment and is 
therefore lower than the actual total. 

Sou rce: P. R i ley, K entucky Department of Commerce, personal  com m uni
cation ,  Dec.  4, 1 980. 

Table 3.34. Wholesale and retail trade volumes for the Equality, Kentucky, impact area 

1 06 $ 

County 

Total 1 977  sales Ohio Daviess Mc Lean Muhlenberg 

Wholesale trade 1 3.3  360.4 25.8 1 20.3 

Retai l  trade 46.7 302 . 1  1 9 . 1  94. 1 

3 . 3 . 4 . 6  L a bo r  and i ncome 

Tab l e  3 . 35 l i s ts sel ected stati s t i c s  on l abor and i ncome for the i mpact regi on .  Oh i o  County , 
where the S RC- I  faci l i ty may be l ocated , has the l owes t median  i ncome of the four-county 
reg ion  and experi enced a negl i g i b l e  4% g rowth i n  empl oyment over the past decade . Empl oyment 
i s  expected to ri se over the next decade . however .  and the Kentucky P l ann i ng Offi ce predi cts 
a 24% g rowth rate . Da v i ess  County has  experienced the l argest ga i n  in empl oymen t  i n  conj unc
t i on w i th i ts i nc reased urban i za t i on over the s ame peri od . McLean County showed a dec rease i n  
emp l oyment , but i t  i s  predi cted to g row a t  a h i g h  rate s i mi l ar to that predi cted for Oh i o  
County i n  the next ten years . Muhl enberg County has  i nc reased i ts empl oyment pr i mari l y  through 
an i ncrease i n  mi n i ng acti v i ty .  

3 . 3 . 4 . 7  Local  government taxation  

Al l property in  Kentucky i s  a s s es sed at  1 00% of  fa i r  cas h  va l ue .  The State and l ocal tax rates 
fo r 1 978  a re provi ded i n  Tabl e 3 . 36 for the Equa l i ty s i te a rea and i mmedi ate v i c i n i ty .  

I n  add i t i on to the general property tax .  a 3% tax i s  l ev i ed by the county on uti l i ty b i l l s .  
Al l a reas  may exempt new manufactur i n g  from mun i c i pal property taxes for a period of  5 yea rs . 
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Table 3.35. Labor and income statistics for the Equality 
impact area 

E mp loyment Percentage of 
Per capita 

County in  unemployed 
fam i ly 

income in  
1 980 1 980 

1 9 80 
( $ )  

O h io 8 ,7 1 3  7 .8 6,070 
Daviess 30,703 7 .2  7,647 
M cLean 1 ,793 8.5 5. 5 1 0  
M u h lenberg 8,658 9.6 6,648 

S o u rce: Pam R iley, K entucky D epartment of 
Commerce, D ecember 4, 1 980. 

Table 3.36. Combined State and local rates per $ 100 valuation 

I n side city I ns ide ci ty of O utside 
of Beaver Dam Ha rtford city' 

Land and b u i ld ings $0 .864 $0.944 $0.564 

Man ufactoring mach ine ry ,  raw 0. 1 50 0 . 1 50 0. 1 50 
materials ,  goods in  
process, pol lut ion 
control equipment 

F in ished goods, 0.999 1 .079 0.699 
office equ ipment, 
veh icles, other 
tang i b les 

I ntang i b les 0.250 0.250 0.250 
(acco unts, records, 
bonds,  n otes, etc . )  

Leaseholds i n  I .  R .  0 .01 5 0.0 1 5  0.0 1 5  
bond f inanced p lants 

S o u rce: Industrial Resources, Ohio County, K entucky D epartment of 
Comme rce, 1 979. 

3 . 3 . 4 . 8  H i stori cal and a rchaeol ogi cal resources 

A group of pr i vate c i ti zens  i n  Oh i o  County ma i nt a i n s  a l ocal S urvey of H i s tori c P l aces that 
c u rrent ly  l i s ts n i ne s i tes o f  l ocal  s i gn i fi cance , a l l s ubm itted by vol unteers . To date , the 
s tate of Ke ntuc ky has conducted no comprehens i ve h i s tor i c  s i te s u rvey in the a rea , and no O h i o  
County s i tes  a re c urrent ly  on the Nat iona l  Reg i s ter o f  H i s tori c Pl aces ( Ma rs h a  R i c hmond , 
Kentucky Her i tage Commi s s i on ,  personal commun i ca t i on , December 2 ,  1 980 ) .  

I n i t i a l  a rchaeo l og i ca l  s u rveys o f  the bottoml ands a l on g  the Green R i ve r i nd i cate that further 
reconna i s s ance in  the i mmedi ate s i te a rea co u l d cover up to 2 5  or  30 s i tes  of  some archaeol og
i ca l  s i gn i fi cance . Port i ons  o f  the Oh i o  County bottoml ands a re known to have been pre h i s tori 
ca l l y  occup ied .  E v i dence o f  th i s  has  been fo und i n  a s i te north o f  the  Equal i ty a rea where 
s urveys h ave  p roduced l arge m i ddens ( shel l mounds ) dat i ng back to between 2 500 B . C .  and 1 500 A . D .  
Two s i tes  east  o f  Equal i ty nea r W i l l i ams C reek a re l i s ted w ith  the State a s  a rchaeo l og i cal l y  
s i gn i fi ca n t .  O n e  o r  two o f  the m i dden s i tes  warrant con s i de ra t i on for t h e  Nati onal  Reg i ster 
( Dr .  Bur l ey C l ay ,  State Archaeo l og i s t ,  personal commun i cat i on , December 2 ,  1 980) . 
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3 . 4  ALTERNAT IVE  S I TE 2 :  RAVENSWOOD ,  JACKSON COUNTY , WEST V I RG I N I A  

Sel ec t i on o f  t h e  Ra venswood s i te ( Fi g .  3 . 2 3 )  f o r  compar i son wi th t h e  Newman s i te for t h e  pro
posed SRC- I  p roject was based on the eval uat i o n  of  reconna i ssance- l evel ( Fi g .  2 . 7 ,  Sect . 2 . 3 . 2 . 2 ) . 
The s i t i ng methodol ogy u sed i s  d i scus sed i n  Append i x  B .  Al so , i n forma t i on about th i s  s i te i s  
i nc l uded i n  the fl oodpl a i n-wetl and assessment p resented i n  Appendi x D .  

3 . 4 . 1  L and 

3 . 4 . 1 . 1  Loca t i on 

The a l ternat i ve Ra venswood s i te i s  641 ha ( 1 585 ac res ) l ocated adjacent to the Oh i o  R i ver  i n  
Jackson County ,  West V i rg i n i a ,  on State Route 2 .  Me i gs County , Oh i o ,  i s  d i rectly ac ross  the 
O h i o  R i ve r  to the west of  the s i te ,  and the town of Ravenswood ,  Wes t V i rg i n i a ,  i s  about 8 km 
( 5  mi l es )  to the no rthea s t .  Seventy- fi ve km ( 4 7  mi l es )  to the south on I n terstate 77  l i es 
Charl eston , We st  V i rg i n i a ;  Pa rkersb u rg , West V i rg i n i a , i s  65 km ( 4 1 mi l es )  to the north , a l so 
on 1 - 77 ( Fi g .  3 . 24 ) . The a rea i s  desc ri bed topog raph i ca l l y  i n  Fi g .  3 . 25 .  The Oh i o  Ri ver forms 
the western boundary of t he s i te ,  and the Ka i se r  Al umi num and Chemi cal Company ' s  Ravenswood 
Works l i es  on an adj acent tract to the north . The s i te con s i sts of gent l y  s l o p i n g  a l l u v i a l  
r i v e r  terrace depos i ts w i t h  h i l l s  fo rmi ng t he eas tern h a l f o f  t h e  a rea . A wooded  sma l l s tream 
va l l ey ,  w h i c h  carries  s i te runoff as  we l l  as runoff ori g i nat i ng  i n  the h i l l s ,  c rosses  the s i te .  
A Chesapeake and Oh i o  ra i l  l i ne paral l e l s  the Oh i o  R iver  a l ong the weste rn edge of the s i te .  

3 . 4 . 1 . 2  Land u se and  devel opment 

The Ra venswood s i te ,  not currentl y zoned , i nc l udes fou r  parcel s :  Ka i s e r  Al umi n um and Chemi ca l , 
405 h a  ( 1 000 a c res ) ; McCoy , 30 ha ( 74 acres ) ;  P i nned , 59 ha ( 1 46 acres ) ;  and  Eastern Sta r ,  
1 47 h a  ( 363 acres ) .  The s i te cons i sts of  a narrow fl oodpl a i n  ri s i ng gent ly  to a broad ri ver 
terrace and then i nto h i l l s  a t  the eastern edge of the s i te .  Rav i nes a re present i n  the h i l l y 
eastern part of t he s i te .  Near l y  ha l f o f  the s i te i s  woodl and ; the  rema i nder i s  used for 
agr i cu l tura l  p urposes . S l i ght ly  more than hal f of the s i te i s  mapped as pr ime farml and ( s ta ff 
determ i nat ion  based on  mate r i a l  prov i ded to G .  W .  S uter ,  Oak  R i dge N a t i ona l  Labora tory , by 
W .  F .  H atfi e l d ,  U . S .  S o i l  Conservat i on Serv i c e ,  Morgantown , West V i rg i n i a ,  Dec . 1 2 ,  1 9 79 ) . 
Mo st  o f  the rema i nder of t he s i te appears to be good  q ua l i ty farml and  o r  pasture .  P ri ma ry 
c rops a re corn and soybeans . The Kera l and Rec reat i on Area i n  the eastern port i on of the s i te 
i s  a sma l l fac i l i ty operated by Ka i ser Al umi n um and used by the i mmedi ate popul a t i on . The 
Ke ra La kes a rea , l ocated a bout 0 . 8  km ( 0 . 5  mi l es )  northeast of  the s i te ,  may a l so be used for 
rec reationa l  p urposes . The sma l l commun i ty of Ri p l ey Landi ng , immedi a te l y  south o f  the s i te ,  
cons i s ts o f  several dozen res i dences . 

I n  add i t i on to the i mmedi ate s i te ,  a much broader a rea w i l l  recei ve l and  use and soci oeconom i c  
i mpacts resu l t i ng from con struc t i on a n d  operati o n  of  t h e  SRC- I  fac i l i ty .  Thi s l arger  a rea  
i s  gene ra l l y  referred to  as  the soci oeconomi c impact reg i on and cons i s ts o f  those j ur i s d i ct i on s  
t h a t  w i l l  house the fac i l i ty i tsel f a n d  the bu l k  of  the wo rkers requ i red t o  bu i l d  a n d  operate 
i t .  Jackso n ,  Mason , Kanawha , and Wood coun t i es in West  V i rg i n i a  and Gal l i a and Mei gs count i es 
i n  Oh i o  w i l l  a bsorb most of the popu l at i on g rowth engende red by the SRC - I  p roj ect . Because of  
the i r  l a rge ex i st i ng  pop u l a t i ons and  t he re l at i ve l y  sma l l n umber o f  i n-movi n g  workers they are  
l i ke l y  to h ouse , p roject-re l ated i mpacts in  Kanawha County , where Charl eston i s  l ocate d ,  and 
Wood County , whi c h  s urro unds P arkersburg , a re expected to be mi nor ( Sect .  4 . 4 . 4 . 1 ) .  For th i s  
reason , the soci oeconomi c i mpact reg i on w i l l  i ncl ude on l y  the rura l  count i es of J ackson , Mason , 
Ga l l i a ,  and  Me i g s .  

A s  can b e  seen from Tabl e 3 . 37 ,  t he fou r  co unties  that wi l l  be most  d i rect l y  a ffected  by the 
SRC- I  p l ant  a re a l l p redomi nant l y  rura l , w i th re l at i vel y sma l l amounts of  u rban l and and l arge 
amounts of l and  devoted to forests and agri cu l ture .  J ackson County , one of  the three fas test 
g rowi ng count ies  i n  West V i rg i n i a ,  i s  expected to i nc rease  i ts use  of  l and for res i dent i a l  and 
commerc i a l p u rposes in  t he decade ahead ( D i ck Kennedy , J ac ks on County - Chambe r Deve l opment 
Authori ty ,  personal commu n i cat i on , Nov .  26 , 1 980 ) .  Mason County ,  West  V i rg i n i a ,  i s  not grow i n g  
as  q u i ck l y  but  i s  a l so l i ke ly  t o  expand i ts res i dent i a l  sector .  I n  Gal l i a County , Oh i o ,  res i 
dent i a l deve l o pment i n  t he 1 970s moved away from the urban center o f  Gal l i pol i s  i nto t he out
l yi ng a rea , and t h i s  i s  l i ke ly  to cont i nue ( John  C l a r k ,  Oh i o  Val l ey Reg iona l  Devel opment D i s t ri c t , 
personal commun i cat i on ,  Nov .  26 , 1 980 ) .  Fi na l l y ,  Me i g s  County a l so  expects an e xpan s i on i n  i ts 
res i dent i a l  and  i ndustr i a l  l and  use sectors and a corres pondi ng drop  i n  agr i cu l tural  acreage . 5 4 
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F i g .  3 . 23 .  The Raven swood a l ternat i ve SRC- I s i te i n  Jac kson County , West V i rg i n i a .  



Fi g .  3 . 24 .  Ravenswood a l ternati ve s i te ,  reg i onal l ocati on . 
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Fi g .  3 . 25 .  Topog ra phy and general sett i n g  o f  the Ravenswood , West  V i rg i n i a ,  a l ternate 
s i te .  

Table 3.37. Current land use in socioeconomic impact region 

J ackson Cou nty, M ason County ,  G a l l ia Cou nty, M e ig s  County, 
West V i rg i n ia a West V i rg i n ia b  O h io C O h io d 

U rban/b u i lt-u p 1 ,8% 0,9"10 3,9% 3,5% 

Ag ricu l tura l  26,0% 35.4% 40, 1 %  25,8% 

F o rest 7 1 , 0%  57,2% 53.4% 58,2% 

Other 1 , 1% 6,0% 2,6% 1 2, 7% 

a R ic h a rd Kennedy, J ac kson County C ha m ber D evelopment A uthority, personal 
commun icat ion ,  N ov, 26, 1 980, 

b F loyd M ays, V irg in ia  Region 2 Plann ing and Development Counci l ,  personal  
c o m m u n icat ion,  N ov,  26,  1 980 , 

C J o h n  C lark ,  O h i o  Val ley R eg ional Development D istrict, personal com m u n ication, 
N ov,  26, 1 980, 

dG a i l  R e i n hardt ,  O h i o  D epartment of Economic and C o m m u n ity Development, 
perso n a l  com m u n icat ion,  N ov,  26, 1 980, 

ES-5228R 
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Ne i ther Ja ckson nor Mason  count i es in  West V i rg i n i a  have  county-wi de l and u se  con t ro l s ,  b ut  
t he town of  Ra venswood i n ) ackson County does h ave zon i ng and s ubdi v i s i on regu l ati ons  ( D i ck 
Kennedy , J ackson County - Chamber Devel opment Author i ty ,  personal  commun i ca t i on , Nov . 26 , 1 980 ) 
and  Ma son County ' s Po i n t P l easant has a l ocal  zon i ng ordi nance ( F l oyd Mays , West V i rg i n i a  
Reg i on 2 P l ann i n g  and Deve l o pment Counci l ,  persona l  commun i cat i o n , Nov . 2 5 ,  1 980 ) . I n  Oh i o ,  
both Ga l l i a and Me i g s  cou n t i es have co unty-wi de subdi v i s i on regu l at ions , and the town of  
Gal l i po l i s  has  a zon i ng o rd i nance ( John  Cl ark , Oh i o  Val l ey Reg i onal  Deve l o pment D i stri ct ,  
personal commu n i cat i o n ,  Nov .  2 6 ,  1 980 ; Greg Kel l e r ,  Buc keye H i l l s  - Hock i ng Val l ey Reg i onal  
Deve l o pment  D i stri c t ,  personal commun i cati on , Nov .  25 ,  1 980 ) . 

3 . 4 . 1 . 3  Geol ogy and so i l s  

The Ravenswood s i te i s  641 ha ( 1 585 acres ) l ocated adj acent to the Oh i o  Ri ver about  8 km 
( 5  mi l es )  southwest of the town of Ravenswood ,  West V i rg i n i a .  The s i te cons i s ts of the gent ly  
s l o p i n g  a l l uv i a l  ri ver terrace de po s i ts wi t h  h i l l s  form i ng t he  eastern hal f of t he  area . 

�i l s  

S i te soi l s  a re cl as s i f i ed i n  the As hton-Wheel i ng-Laken associ at i on , and soi l s  mapped on the 
s i te a re predomi nantl y of the Whee l i ng ser ies . These so i l s  are s i l ty ,  sandy to grave l l y  l oams 
and h ave formed on the O h i o  Ri ver sand and gravel a l l uv i um . T hey a re good agri cu l tural  soi l s  
i n  l evel  and  gent ly  s l op i ng parts of  the s i te .  S l opes l ac k i ng vegetat i ve s upport are s ubject 
to erosi on . 

Geo l ogy 

The s i te i s  underl a i n  by 1 8  to 21 m ( 60 to 70 ft ) of a l l uv i um that fi l l s  the i nc i sed Oh i o  Ri ver 
val l ey .  Bedrock  beneath the a l l u v i um is  i nterbedded sandstone , s i l tstone , and sha l e  of the 
Permi an Age Dun kard Group .  Bedroc k crops out  in  the h i l l s  east of the s i te .  The s i te l i es on  
the western l imb of  the north- trend i ng Pa rkersburg syncl i n e .  No ev i dence ex i sts of faul t i ng 
i n  the i mmedi ate area . Se i smi c r i s k  i n  the area is  l ow ;  the s i te l i es i n  sei smi c ri s k  zone 1 .  
Mi neral reso urces of  the s i te i ncl ude sand and gravel depos i ts i n  the a l l uv i um .  The reg i o n  has 
gas and o i l reserves ,  but  these are not devel oped on the s i te .  

3 . 4 . 1 . 4 Te rrestr i a l  ecol ogy 

About one-th i rd of  the Ravenswood s i te i s  forested . Most of the fores t l and  i s  mature bottom
l and mesophyt i c  forest associ ated wi th Spr i ng  Cree k .  Th i s  52-ha  woodl and i s  unus ual  i n  i ts 
maturi ty ,  l ac k  of di sturbance , and  compos i t i on .  D i sturbance of the area shou l d be avoi ded 
d ur i ng  construct ion  and operat ion . However ,  wi thout s i te pl ans , f i na l  determi nat i on of  whether 
d i sturbance of the area can be avo i ded  i s  not pos s i bl e .  The herbaceo us fl ora of th i s  woodl and 
i nc l udes the fal se rue-anemone , wh i ch is  ra re i n  West V i rg i n i a  and wh i ch has a n  unoff i c i a l 
S tate c l as s i f i cat i on  of " s c i ent i f i c  i nteres t . "  A b ackwater pond near the mouth of Spri ng C ree k 
c reates h a b i tat for waterfowl , amph i b i ans , and other semi aqua t i c  a n i ma l s .  A narrow stri p of  
r i pa r i an fl oodpl a i n  forest l i es  between the  rai l road tracks and the  Oh i o  R i ver .  Most  of  the 
remai nder of the s i te con s i sts  of c rop l and . Al though no forma l bi o l og i cal  s urvey has been 
pe rformed at t h i s  s i te ,  the unusua l  qua l i t i es of  the S p r i n g  Cree k forest have attracted the 
atten t i o n  of  members of  l ocal conservat i on organ i zati ons  and un i vers i t i es . Th i s  i nterest has 
l ed to req uests t hat Ka i ser A l umi n um preserve the forest  and to l i st i ng of the forest by the West 
V i rg i n i a  Heri tage T rust  P rog ram ( R .  Radzymi nsk i , pr i vate cons u l tant to U . S .  So i l Conse rvat i o n  
Servi ce i n  W e s t  V i rg i n i a ,  persona l  commu n i cat ion , Nov . 1 5 ,  1 979 ; F .  Pel u ri e ,  W e s t  Vi rg i n i a  
Department o f  Natural  Resources , personal commun i cati on , Dec . 4 ,  1 97 9 ;  and  R .  H .  Fortney , 
West V i rg i n i a  Department of Natural  Resources , personal commun i ca t i on , Jan . 2 ,  1 980 ) . 

The  Ravenswood s i te does not con st i tute cr i t i ca l  habi tat for any spec i es Federa l l y  l i sted as 
threatened or endangere d ,  a l though the bal d eag l e  and a rct i c  pereg ri ne fal con may make casual  
use of the s i te duri ng m i g rati on , and the I ndi ana  bat may use the s i te duri ng the s ummer .  
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3 . 4 . 2  A i r 

We st  V i rg i n i a ' s  cl imate i s  cont i nenta l , wi th warm h um i d  summers and cool w i nters .  AVerage 
da i l y  maxi mum temperatu res  range from near 6°C i n  J anuary to near  30°C i n  J u l y .  Annual  pre
c i p i ta t i o n  a verages 1 0 1 cm , occur i ng 2 1 1 days per ¥ear .  Snowfa l l averages 5 8  cm per yea r .  Fog 
restr ict i ng v i s i b i l i ty to l es s  than 1 1  km ( 7  mi l es )  averages 204 days pe r yea r ;  for 46 o f  those 
days , v i s i b i l i ty i s  re stri cted to l es s  than 400 m ( 0 . 25 mi l e ) . Thunderstorms can be expected 
46 t ime s annua l l y ;  h a i l i s  rarel y ( twi ce per year )  noted. W i n d  speeds a re l i ght , averag i ng 
l es s  than 3 m/ s ( ref.  5 5 ) . W i nd d i rection  i s  l arge ly  from the south , but l ocal  var i a t i ons  i n  
te rra i n  e ffect i ve ly  channel  the wi nd . The a l ternat i ve Raven swood s i te a rea , l ocated i n  AQCR 
1 79 ,  has  been j udged by the state to be attai n i ng a l l amb i ent  a i r  qua l i ty standa rds , but no 
mon i tors a re s i ted i n  the a rea . 5 6  Emi ss i ons  from the ne i gh bo r i n g  Ka i se r  Al umi num Company 
fac i l i ty may be adversely a ffecti ng the a i r  qua l i ty of the s i te ;  howeve r ,  no emi s s i on data fo r 
th i s  fac i l i ty was ava i l a b l e .  

3 . 4 . 3  Water 

3 . 4 . 3 . 1  Su rface water hydrol ogy 

The s i te i s  l ocated on a l l u v i a l  terrace depos i ts adj acent to the Oh i o  R i ve r .  Spri ng Creek 
carri e s  su rface runoff from the northern and central port ions  of the s i te and a l so dra i n s a 
sma l l  watershed i n  the h i l l s  east o f  the s i te .  A backwater embayment forms a pond and wet l and 
a rea at  the mouth of the c ree k .  The southern and easte rn parts of the s i te are dra i ned by 
o verl and fl ow i nto L i ck Run  and d i rect l y  to the Oh i o  Ri ve r .  D ur i n g  peri ods of  h i g h  fl ow , 
fl ood i ng occ u rs i n  the Spr i ng Creek and L i c k  Run a reas . F l ood  e l evations  at  O h i o  R i ve r  mi l e  
230 were p rovi ded by the U . S .  Army Corps o f  Eng i neers , Hunti ngton , Wes t  V i rg i n i a  D i str i c t .  
Fl ood frequency a n d  s tage e l evat i on a t  t h e  s i te a rea : 

Stage e l evati ons  

Fl ood freguenci m ( ft ) 

1 00 year 1 80 . 9  ( 588 . 0 )  
50  year 1 80 . 0  ( 585 . 1 )  
20 yea r  1 78 . 8  ( 581 . 2 )  
1 0  yea r 1 7 7 . 9  ( 5 78 . 0 )  
5 year 1 76 . 9  ( 5 75 . 0 )  
2 year 1 75 . 5  ( 5 70 . 4 )  
1 year 1 74 . 5  ( 56 7 . 0 ) 

Duri ng  a 1 00-yea r freq uency f lood ,  a l arge backwater woul d form i n  the Spri ng  Creek and L i c k  
R u n  val l eys , a n d  water tab l e  e l evat i ons  i n  t h e  a l l u v i um wou l d  b e  e xpected t o  ri se s i gn i fi cant l y .  
Fl ood i ng wou l d a ffect tr i buta ry val l eys a n d  the wes tern edge o f  the s i te adj acent t o  the ri ver 
( s ee Fi g .  3 . 26 and Appendi x D ) . 

3 . 4 . 3 . 2  Groundwater 

Water i s  ava i l ab l e from the O h i o  R i ve r ,  from the a l l u v i a l  aq u i fer , and from bedrock aq u i fe rs . 
Ba sed on data from s i m i l a r aqu i fers , g roundwater y i e l ds of the a l l uvi um range from 3 x 1 0 -4 to 
0 . 0 1 m3/ s  ( 5  to 1 05 gpm) , and y ie l ds from bedrock a re 6 . 3  x 1 0 -5 to 0 . 02 m3/ s  ( 1  to 300 gpm ) . 
Spec i fi c  data on g roundwater qua l i ty and  avai l ab i l i ty a re not cu rrent l y  ava i l ab l e .  

3 . 4 . 3 . 3  S urface wate r gua l i ti and agua t i c  ecol 09i 

Tab l e  3 . 38 presents a range of  f l ow and water qual i ty val ues reported from Oh i o  R i ver sta t i ons  
ups tream (m i l e  po i nt 204 )  and  down stream (m i l e  po i nt 260)  from the Ravenswood s i te .  The  tab l e  
a l so presents wate r qua l i ty data for the reg i on i n  wh i ch the Raven swood s i te i s  l ocated .  For 
compa ri son , dri n k i ng water s tanda rds and cr i te r i a  for the protecti on of aq uat i c  b i ota a re a l so 
l i s ted . S u rface wate rs in the reg i on  a re genera l l y  mode rately h a rd ; the O h i o  Ri ver in the 
Ra venswood a rea i s  moderate l y  h ard to very hard.  Some trace e l ement , concentrat i ons i n  the O h i o  
R i ver  ( cadm i um ,  coppe r ,  i ron , l ea d ,  manganese , mercury , a n d  z i nc )  exceed dri n k i ng water and/or 
aquat i c  b i o ta c r i teri a .  Addi t iona l l y ,  s u l fate in the Ohio R i ve r  and reg iona l  TDS l evel s may 
approach d r i n k i ng water s tanda rds . 
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1 00-year fl oodpl a i n  areas of  the Ravenswood ,  Wes t  V i rg i n i a , s i te .  

Domi nant  fi s h  ( by wei ght  o r  numer i ca l  abunda nce ) i n  the Oh i o  Ri ver i n  the regi on o f  the 
Ravenswood s i te ( m i l e  po i nt 200 through mi l e  po i nt 300 ) i nc l ude emeral d  s h i ner , mi mi c sh i ne r ,  
channel  catfi s h ,  carp , and g i zzard shad .  S unfi sh ,  crapp i e ,  wh i te bass , l a rgemouth bas s ,  and 
sma l l mo uth  bass , a l though not numeri ca l l y  abundant , are important sport f i shes . 5 7  D u ri ng  a 
November 1 979 s i te v i s i t  by O RNL staff , Spri ng Creek appea red to be moderate l y  sedi mented , a 
resu l t o f  runoff from the c l eared a reas i n  the upper part of i ts watershed  ( offs i te )  and  the 
l ow g radi ent drai nage ons i te ,  w i t h  i so l ated ri ffl e areas . On the Ravenswood s i te ,  Spri ng  
Creek  has  a wooded r i parian  zone about 200 m wi de .  

Aquati c speci es Fede ra l l y  des i gnated  a s  endangered o r  threatened a re not expected to occur 
at  the Ravenswood s i te .  The o n l y  Federal l y  des i gnated aquat i c  speci es reported i n  Wes t 
V i rg i n i a , 5 1  the endangered p i n k  mucket pea rl y  mus se l  (Lampsilis orbiculata orbiculata ) and 
tuberc u l ed-pearly  mussel  ( Dysnomia toru lose ) , a re found only in  the Kanawha R iver . 5 8 The 
State does not ma i nta i n  i ts own endange red  s peci es l i s t  but cons i ders the Fede ral l i s t  appl i 
cab l e  ( James Rawson , D i v i s i on o f  W i l dl i fe Resources , personal commun i cati on , October 23 , 1 979 ) . 
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Table 3.38. Water quality and flow rate i n  the vicinity o f  th e  R avenswood site 

(Concentrations are in mg/liter u n less otherwise shown) 

Parameter Ohio R ivera Regiona lb Drinking·water Aquatic biota 
standard protection l imit  

F l ow, m ' /s 300 to 6646 
pH, units 6 .5  to 8.3 6.5 to 8. 5c 6.5- 9.0e 
Temperature, OC 0.0 to 28. 7 
Total suspended solids 5 to 306 <270 
Dissolved oxygen 6. 1 to 1 4.0 5.0" 
Hardness, 86 to 230 60-1 20 

as CaCO, 
Alka l in ity, 27 to 72 >20e 

as CaCO, 
Su l fate 48 to 2 1 3  250c 
Chloride 14 to 70 25if 
Total d issolved solids 1 20-350 50if 
Arsen ic <0.001 to <0. 0 1 0  O.OS' 0.3' 

Barium 0.01 0 to O. 1 1 0  1 d 1 04' 

Cadmium 0.001 to 0.007 O.OH)'" 0.001 2-0.0 1 20 e  
Ch romium <0. 004 to  0.0 1 6  0.05d 0. 1 00e 
Copper 0.006 to 0.062 1c O.ooogil 
Iron 0. 1 00  to 9.000 0.3c 1 .0" 
Lead 0.01 0 to 0.050 0.05d 0.003'7 
Manganese 0.040 to 0.620 0.05c 0.35' 

Mercury <0.0005 to 0.0008 O.OO� 0.00005e 
Selenium <0.001 to <0.005 0.01d 0.02" 
Silver <0.001 0.05d 0.0000 1 9  
Zinc 0.020 to 0. 1 90 5c 0.00049 

a Data for Ohio R iver are the range of values reported for 1 977  at Bel lev i l l e  ( R M  203.9) and 
Kyger Creek ( R M  260.0),  from Ohio R iver Valley Water Sanitation Comm ission ( 1 978) .  

b From Geraghty et al.  ( 1 973 ) .  
c From U.S. Environmental Protection "Agency ( 1 977) .  
d From U.S.  E nvironmental Protection Agency ( 1 975) .  
e From U.S.  Environmental Protection Agency ( 1 976) .  
1 Lowest concentration lethal  to f ish,  from Cushman et al .  ( 1 977) .  
9 Application factor recommended in reference (c) mult iplied by the  lowest concentration 

reported by Cushman et a! .  ( 1 977) ,  as the concentration lethal to 50% of the test organisms 
in 96 h ( the  96-h LC5 0 ) .  

3 . 4 . 4  Economi c ,  soc i a l , and c u l t u ra l  resources 

As d i scussed i n  Sect . 3 . 4 . 1 . 2 ,  the soci oeconom ic  impact reg i on cons i sts of  J ackson and Mason 
counti es in West V i rg i n i a  and Ga l l i a and Me i gs counties  in Oh i o .  The bu l k of  p roj ect- i nduced 
i mpacts can be expected in these count i es ;  for th i s  reason , these counti es wi l l  be the focus  
o f  the fo l l owi ng d i s cu s s i o n .  

3 . 4 . 4 . 1  Popu l at ion  

The  past  and p resent popu l a t i ons  of J ackson , Mason , Ga l l i a ,  and Mei gs coun t i es and  the  majo r  
u rban centers for each a re p resented i n  Tab l e 3 . 39 .  Al though a l l fou r  coun t i es have experienced 
s ome popu l at i on g rowth s i nce 1 960 , J ackson County ' s  rate of  i nc rease has  been both l arge r and 
more constant than that of the others , wh i ch a l l experi enced some deg ree of decl i ne before the 
onset of  new g rowth in the 1 970s . As menti oned earl i e r ,  J ackson County i s  one of three  fastest 
g row ing  count ie s  in West V i rg i n i a .  
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Table 3.39. Population for counties a n d  major municipalities in 
socioeconomic Impact region, 1 960- 1980 

Cou nty M un ic ipal ity 
Population 

Change 1 960- 1 980 

1 960 1 970 1 980 (%) 

Jackson,  West V i rg i n ia 1 8,541 20,903 25,597 38. 1  
R i pley 2,756 3,244 3,424 24.2 
Ravenswood 3 ,4 1 0  4,240 4, 1 26 21 .0 

Mason, West V i rg i n ia 24,349 24,306 26,763 9.4 
PI. P leasant 5,785 6 , 1 22 5,662 -2 .2  

Gal l ia ,  O h io 26, 1 20 25,239 30, 1 52 1 5.4 
Gal l ipol is 8,775 7,490 5,601 -36.2 

Meigs, Ohio 22, 1 59 1 9,799 23,641 6.6 
Pomeroy 3,345 2,672 2,7 1 8  - 1 8.7 
M id d leport 3,373 2 ,784 2,967 - 1 2.0 

Source: U .S .  Department of Commerce, B u reau of the Census, Census o f  Population, 
1 960, 1 970, 1 980 (Prel im inary ) .  

3 . 4 . 4 . 2  Hous i ng 

Growth i n  the number of hous i ng un i t s  i n  the four-county i mpact reg i on duri ng  the l ast decade 
i s  s hown i n  Tabl e 3 . 40 ,  a s  i s  the estimated magni tude of current vacanc i e s . Al l fou r  counti es  
h ave i ncreased the i r  hou s i ng stock  at a rapi d  rate i n  the  l as t  ten years . 

Table 3.40. Housing stock and vacancies in socioeconomic 
impact region, 1 970- 1 980 

T otal number of 

Cou nty housing u n its a Change 1 970- 1 980 V acancies i n  1 980 
(%) (% ) 

1 970 1 980 

Jackson,  West V irg i n ia 6,898 9,342 35.4 3-5b 

Mason ,  West V i rg inia 8, 1 93 1 0,224 24.8 "above average"C 

Gall ia, Ohio 8,201 1 1 ,480 39.9 3- 5d,9 

M eigs, Ohio 7,278 9,290 27.6 <1 t,9 
a U .S. Department of  Commerce, B u reau of the Census, Census of Housing, 1 970, 1 980 

( P rel iminary ) .  
b R ichard Kennedy, J ac kson County Chamber Development A uthority, personal 

commun ication,  Nov. 26, 1 980. 
cCharles Conrad, West V irg i n ia H ousing Development Authority, personal commun ica

t ion,  Dec .  4 ,  1 980. 
dRalph K le i n ,  O h io Val ley Regional Planning D istrict, personal com m un ication, Dec. 4, 

1 980. 
9 B uckeye H i l ls-Hoc k i ng V al ley Regional Development D istrict, Energy Impact Invest-

ment Strategy, D raft, N ovem ber 1 980. 
' M eigs County R eg io nal P lann ing Comm ission,  Housing Plan, J u n e  1 979. 
9Based on f igures from the m u n ic ipa lities of Pomeroy and M id dleport. 

In Jackson County ,  where the est imated vacancy rate i s  3 to 5% , ho us i n g  stock has  i nc reased by 
3 5% i n  the l ast ten years . About 20% of a l l dwel l i ng u n i ts a re mobi l e  homes , and 50% of the 
total hous i ng s tock i s  l es s  than 20 years o l d .  A current h i g h  l evel of  res i dent i a l  construc
t i on i n d i cates that growth in thi s area i s  l i ke l y  to conti nue ( Di ck Kennedy , J ackson County
Chamber  Devel opment Authori ty ,  personal communi cati on , Novembe r  2 6 , 1 980 ) . In Mason Co unty , 



3 - 75 

s ub s tan t i a l  numbers of vacanc ies  ex i s t  i n  both the renta l and the buye r markets . A l though the 
number of mu l t i -fami l y  u n i ts there has i ncreased in recent yea rs , the overwh e l m i n g  maj o r i ty of 
l ocal  res i dents l i ve i n  s i ng l e  fami ly  homes . The mobi l e  home market i s  cu rrentl y very sma l l ,  
compri s i ng ro ug h l y  3% o f  tota l hous i ng stock ( Tom Ba l dwi n , Wes t V i rg i n i a  Reg i on 2 P l ann i ng and 
Deve l o pment Co unc i l , persona l  commun i ca t i o n ,  December 4,  1 980) . 

I n  Ga l l i a County , Oh i o ,  the vacancy rate for owner-occup i ed un i t s  i s  about 3% and the vacancy 
rate for renta l s  i s  about 5% , a l l owi ng some ca pac i ty for absorbi ng new growt h .  Res i dent i a l  con
struct ion  has been s ubstant i a l  i n  recent yea rs , and l ocal hous i ng a utho ri t i es be l i eve that the 
l oca l  market coul d respond to new growth in hous i ng demand . I n  addi t i on to trad i t iona l  s i ng l e  
fami l y  u n i ts ,  mob i l e  homes a l so fo rm a v i ab l e component of  the hous i ng stock , part i cu l ar ly  i n  
the  more rural  a reas  o f  the county ( Ra l ph K l e i n ,  Oh i o  Va l l ey Reg i ona l P l ann i ng D i s tri c t , 
Decembe r 4 ,  1 980) . F i na l l y ,  i n  Me i gs County ,  the growth i n  hous i ng stock dur i ng the l a st ten 
years has  bare l y  kept pace w i th demand ,  res u l t i ng i n  an extreme ly  t i ght l oca l hous i n g  ma rket . 
Tra d i t i ona l s i ng l e  fami ly  dwe l l i ngs a re st i l l  by fa r the most pop u l a r ,  but mob i l e  home use has  
i n c reased rap i d l y  in  the l ast  two decades because of  the l ower cost and the ease o f  p l acement 
on d i spe rsed rura l  s i tes a l ong maj o r  roads . 5 9 

3 . 4 . 4 . 3  P ub l i c  serv i ces 

Wa te r and sewer 

Ta b l e  3 . 4 1  s hows current use and system capac i ty fo r the maj or  water and sewe r di s t ri cts i n  
the four-co unty i mpact reg i o n .  The n umbe rs presented i n  the tab l e  i nd i cate that each o f  the 
fo ur  coun t i es i s  cu rrent ly  approac h i ng or exceed i n g  des i gn capac i ty in at l east  one of the i r 
maj o r  serv i ce d i s t ricts  for wate r ,  sewe r ,  o r  both . I n  Jac kson County , the Ravenswood water 
t reatment fac i l i ty i s  c urrent ly  ope rat i ng above des i gn capac i ty ;  in  Ri p l ey ,  the average da i l y 
f l ow at the sewage treatment p l ant i s  at the des i gn  capaci ty .  Improvements are be i ng p l anned 
for the Ra venswood p l ant and  a re under cons i de rat i on in Ri p l ey .  

I n  Ma son Co unty , e st imates of  water use and capac i ty a re not ava i l ab l e ,  but the current wate r 
s upp ly  i s  a s s umed to be adequate . The major  sewage treatment fac i l i ty i n  the area , howeve r ,  
h a s  an  average da i l y fl ow that nearl y equa l s  capac i ty ,  i nd i cat i ng that peak f l ow wi l l  rout i ne ly  
exceed p l ant  des i gn l i m i t s .  Improvements a re now p l anned,  b ut  construc t i on i s  not expected to 
beg i n  unt i l  1 982 at the very earl i est  ( E rn i e  H i s som ,  West V i rg i n i a  Reg i on 2 P l ann i ng and Deve l op
ment Counc i l ,  persona l communi cati on , December 4 ,  1 980 ) .  

I n  Ga l l i a Co unty , Oh i o , the average demand fo r wate r i n  the c i ty of Gal l i pol i s  i s  l es s  than 
the des i g n  ca pac i ty of  the wate r supp ly  system, but pea k  demand is current ly  equa l to that 
capa c i ty .  The pea k f l ow at the sewage t reatment fac i l i ty ,  at 850 , 000 gpd , i s  l ess than 
1 m i l l i on  gpd des i gn capac i ty ,  but the qua l i ty of  the effl uent d i scha rged from th i s  pri mary 
t reatment fac i l i ty i s  extreme l y  l ow ,  cons i s tently  vi o l a t i n g  E PA water qua l i ty standa rds . I n  
addi t i on ,  the fac i l i ty h a s  frequent pump stat i on fa i l u res and i s  genera l l y  con s i de red obso l e te . 5 0 

I n  Me i g s  County , p rob l ems h ave been i denti f ied  wi th both the wate r and sewe r sys tems . I n  the 
mun i c i pa l i ty of  Pomeroy , the ex i s t i ng sewage treatment fac i l i ty is current ly  pus hed beyond i t s  
des i gn capac i ty d u r i n g  pea k f l ow pe r i ods . The ab i l i ty of  ex i s t i ng wate r a n d  sewer l i nes to 
accommodate new hous i ng u n i t s  i s  a l so severely stra i ned .  I n  Mi ddl eport ,  the v i l l age ' s  excess 
water storage capa c i ty has  bee n e l i m i nated by past growth , and one of the v i l l age ' s  sewage 
treatment l agoons i s  beg i n n i ng to show s i gns  of deteri orat ion . 5 9 

Schoo l s  

I n  Jack son Co unty , l ocal  schoo l s seem abl e to absorb new g rowth . Recent school  construct i on 
has  c reated the capac i ty to accommodate a l most 1 , 000 addi t i ona l students , and  more improvements 
a re p l anned . I n  Ma son Co unty , l oca l offi c i a l s  bel i e ve that eX i s t i ng e l ementary schoo l s cou l d 
accommodate 300 mo re students and secondary schoo l s  coul d handl e 400 mo re . I n  add i t i on ,  p l anned 
impro vements wou l d  i nc rease th i s  capabi l i ty ( Tabl e 3 . 4 1 ) .  

I n  Ga l l i a and  Me i g s  Count i es ,  however ,  the s i tuat i on i s  much d i ffe rent . Ga l l i a Co unty schoo l s  
are cu rrent ly  at capac i ty ,  b ut p l anned i mp rovements co u l d change th i s  cond i t i on i f  a schoo l 
bond i s  appro ved by l ocal voters . I n  Ga l l i pol i s ,  the re i s  some room l e ft for growth i n  the 



Table 3.41.  Essential public services in socioeconomic impact region 

Water' . __ ._ --------- - _. 
County IService Current Current 

District Planned average treatment improvement capacity use 

Jackson Co. W. Va.  
R avenswood 0.58 Mgcf' 0.5 Mgd Yes 
R i pley 0 3  Mgd 0.72 Mgd Under con· 

sideration 

Mason Co., W.  Va. 
PI. Pleasant c c 

Gal l ia  Co., O h i o  
Ga l l ipolis 1 . 75 Mgd 2.5 Mgd Yes 
G a l l i a  Co. Water 0.4 Mgd 1.0 Mgd 

Meigs County, Ohio 
Pomeroy 0.3 Mgd c 

M iddleport c c 

a F i gures are for major service districts in county. 
b Mgd = mil l ion gallons per day. 

Sewera --"-_._---------_. -
Current Current Planned average capacity improvements uSP. 

0 .38 Mgd 0 .75  Mgd 
0.25 Mgd 0.25 Mgd Under con· 

consideration 

0 .52 Mgd 0 .55 Mgd Yes, may start 
in 1 982. 

c 1 .0 Mgd 

0.2 Mgd 0.2 7  Mgd 
c c 

Schools 

Current Current Plan ned 
use capacity improvements 

5633 6660 Yes 

5569 6269 Yes 

3271  3 2 7 1  Yes ( I f  tax 
2953 3250 is passed. I 

4789 c 

C I nformation is not avail able. 
Sources: Dick Kennedy, Jackson County Chamber Development Authority, Nov. 26, 1 980; Ernie H isson, West Vi rginia R egion 2 Planning and 

Development Counci l ,  Dec. 4,  1 980; Ohio Valley Regional Development Commission, Energy Impact Assistance Plan and Supplemental Community 

Facilities S rudy, 1 980; and B uckeye Hi l l s  - Hocking Valley Regional Development District, Energy Impact Investment Strategy, N ovember 1 980. 

w I ....... '" 
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schoo l sys tem a s  a who l e ,  b ut  cond i t i ons vary from school  to  school . There are no  spare c l a s s 
rooms ( Jack  Mo s kov i tz ,  Ga l l i pol i s  Schoo l D i str ict , personal commun i cati on , December 4 ,  1 980 ) . 
I n  Me i g s  County ,  capa c i ty a l so va r i e s  from school  to school . For the co unty a s  a who l e ,  5 of  
19  schoo l s a re current ly  at or over  des i gn capac i ty ( Greg Ke l l er ,  B uckeye H i l l s  - Hoc k i n g  
Val l ey Reg i onal Deve l opment D i str i ct ,  personal  commun i ca t i on , November 25 , 1 980 ) . 

3 . 4 . 4 . 4  Transportat i on 

The Ravenswood s i te i s  served by road , ra i l , and water fac i l  i t i e s . As s hown i n  Fi g .  3 . 2 1 , the 
s i te is l ocated on State Route 2. Trave l i ng wes t  from the town of Raven swood to the s i te and 
beyond to Po i n t  Pl easant , State Route 2 is a two - l ane paved road , w i th 3 . 4-m ( l l - ft )  l anes and 
2 . 8-m ( 9 - ft )  s houl ders . Head i ng east from Ravenswood to I nters tate 77 , State Route 2 w idens  to 
fo ur  l anes . The other major road in the immedi ate a rea ( i n add i t i on to the I nterstate ) i s  U . S .  
Ro ute 33 , wh i c h  i ntersects State Route 2 1 . 6 km ( 1  mi l e )  south o f  the proposed s i te .  U . S .  33 
i s  a l so a two - l ane paved road ,  w i th l ane wi dth vary i n g  from 3 . 7  m ( 1 2  ft ) near the s i te to 
3 . 2  m ( 1 0 . 5  ft) nea r  the town of Ma son at the Oh i o  state l i ne ( Doug Ri ce , West  V i rg i n i a  Depart
ment o f  H i g hways , personal  commun i cat ion , November 24 , 1 980 ) . F i g ure 3 . 27 s hows cu rrent pea k  
hour ly  t ra ff i c  counts a n d  peak hourly capac i ty fo r the maj or secti ons o f  road s u rround ing  the 
s i te .  

ES·5638 

Parkersburg 

S E PEAK " E" c T H O U R LY HOURLY t 0 COU NTB CAPACITY b N 
A N / A  

B 600 11llO 

C 700 1440 

D � 11llO 

E � 1600 

F 650 1340 

Charleston 

a Level of Service "E" represents the peak number of vehicles travel ing in both directions that can be 
accommodated by a given section of road. A t  th i s  level of service, the smooth flow of traffic i s  subject to 
breakdown because vehicles are at min imum spacing. Because there is no room for error, this i s  not a desirable 
design load. 

b 1 979-1 980 actual traff;c counts. The peak hour for Section B i s  3:00-4:00 PM ; for a l l  other sections 
it is 4:00-5 :00 PM. 

F i g .  3 . 2 7 .  Current pea k  hourly  tra ffic and hourl y capac i ty for maj o r  roads i n  
soci oeconom i c  impact reg i on .  Sources : West  V i rg i n i a  Departmen t of  H i g hways ( personal  
commun i ca t i on between Doug Ri ce and La rry Gri ffi th , Department o f  H i ghways , and Jeff 
Rexha usen , ORN L ,  No vember 24 , 1 980 ) ; and Highway Capacity Manual ,  1965,  National  Academy 
of S c i ences , Na ti onal  Research  Co unc i l ,  P ub l i cat ion 1 328 , Wa s h i ngton , D . C . , 1 96 5 .  
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In  add i t i on to the h i g hways descri bed a bove , the Ravenswood s i te can a l s o  be serv i ced by ba rges  
because o f  i ts l ocat ion  on the Oh i o  Ri ver .  Accordi ng to  the U . S .  Army Corps of  Eng i neers , 
i n st i tut i ng barge serv i ce s hou l d be no probl em because of the ex i stence of a fi rm bank and the 
l ack of  sand bars  i n  t he area ( B i l l  E i ge r ,  U . S .  Army Corps o f  Eng i nee rs , personal commun i cat i o n , 
November 2 5 ,  1 980 ) .  Ra i l  acces s i s  a l so avai l a bl e .  Curren t l y ,  the s i te i s  se rved by a s i ng l e  
track wi th pass i ng s i d i ng s , wh i c h  wou l d al l ow fo r the del i ve ry o f  feedstocks and the export of  
proces sed materi a l s ( J i m  Ha l e ,  Ches s i e  Ra i l road Sys tem , personal commun i cat ion , November 2 5 ,  
1 980) . 

3 . 4 . 4 . 5  E conomi c base 

Cu rrent empl oyment by maj or job category fo r each o f  the four count i e s  in the soci oeconomi c 
i mpact reg i on i s  presented i n  Tabl e 3 . 42 .  Jackson County , West Vi rg i n i a , w i th more than ha l f 
i ts total j obs i n  manufactu ri ng , has  fa r mo re acti vi ty i n  th i s  secto r than any of the other 
count i es ; the Ka i ser  Al umi n um and Chemi cal  Company ' s  Ravenswood  Works prov i des the l a rgest 
s hare of  these i ndustri a l  j obs . On  the other end of  the s ca l e , on l y  one out of  every ten jobs  
i n  Me i g s  Co unty i s  in  man ufacturi ng , but mi n i ng is  much mo re i mportant here than in  the other 
count i e s  of  the i mpact reg i on,  account i ng fo r mo re than one-th i rd of total empl oyment . I n  
Ma son Cou nty , We st  V i rg i n i a ,  construct i on , manufactu ri ng , transportat ion , ut i l i t i e s , and govern
ment are a l l i mportant to the l ocal economy , accounti ng fo r roug h l y  equa l s hares of  l ocal  
emp l oyment .  I n  Gal l i a County , Oh i o ,  nearly ha l f  o f  a l l empl oyment i s  i n  the gove rnment and 
servi ce sectors , but s i gn i f i cant n umbers of  jobs are al so found in the trade , transportat ion , 
uti l i t i es ,  and manufacturi ng sectors . Al though the total number of peop l e  empl oyed i n  agri 
cu l ture i s  re l at i ve l y  sma l l i n  a l l four  counti es , l ocal  act i v i ty i n  th i s  area  i s  s ub stanti a l . 
The  total va l ue of agr icu l tural  products i n  1 978  was nearly $3  mi l l i on i n  Jackson Co unty , about 
$8 m i l l i o n  in Ma son and Me i gs Count i e s , and over $ 1 0  mi l l i on in Ga l l i a County ( Betsy Stevenson , 
West Vi rg i n i a  De partment of Empl oyment Securi ty ,  pers ona l commun i cati on , Decembe r 2 ,  1 980 ; 
Ga i l  Re i n hardt , Oh i o  De pa rtment o f  Economi c and Communi ty Deve l opment , personal communi cat i on , 
December 1 ,  1 980) . 

Table 3.42. N umber of jobs by type of employment in the 
socioeconomic Impact region, 1 979 

Jobs 
J ac kson Cou nty, M ason. G a l l ia ,  M eigs,  

West V i rg i n ia West V irg i n ia O h io O h io 

M in ing 80 50 300 1 7 1 3  

Construction 460 1 980 696 298 

M a n ufactur ing 421 0  1 630 1 207 402 
T ransportation and ut i l i t ies 220 1 550 1 31 4  1 44 
Wholesale/retail trade 1 250 960 1 793 825 
F inance, i nsurance and real estate 1 70 160 234 1 33 

S erv ices 540 840 1 906 287 
Government 1 020 1 430 2364 802 
Agr icu l ture ,  forestry, and f ish ing 1 33 257 a a 

Total  8093 8857 9827 4608 

a Data not ava i lab le because there are fewer than 3 employees in  t h is sector.  
S o u rces: J erry R eveal, West Virgin ia Em ployment Secu rity Comm ission , personal 

com m u n ication, Dec. 8, 1 980; and S tate of Ohio, B u reau of Em ployment S ervices, D ivis ion of 
R esearch and Stat istics. 

The tota l vol umes of  who l esa l e and reta i l  trade fo r each county in the impact reg i on a re shown 
in Tabl e 3 . 43 .  I n  both the whol esa l e  a n d  reta i l sectors , Ga l l i a County h a s  far more act i v i ty 
than any of the other i mpact count i e s .  
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Table 3.43. Wholesale and retail trade volumes lor Impact region, 1 977 

Whol esale trade Reta i l  trade 
( i n  $ m il l ions)  ( in  $ m il l ions)  

J ackson County ,  W est  V i rg in ia 1 7 .6 62.4 

M a ro n  County, West V i rg i n ia 31 . 2  50 .3 

G a l l ia County, O h io 54 85.3 

M eigs Coun ty, O h io 1 2  54.9 

S o u rce: U .S .  Department of Commerce, Census o f  Wholesale and 
Retail Trade. 

3 . 4 . 4 . 6  L a bor and i ncome 

Tabl e 3 . 44 s hows the rate of unempl oyment  and per cap i ta i ncome wi th i n  the soc i oeconomic  i mpact 
reg i on .  J ack son County , West V i rg i n i a ,  has the h i ghest rate of unempl oyment ( 7 . 2% )  and the 
h i ghest per cap i ta i ncome ( $6 990 )  of a l l fo ur i mpact co unt i es . Ga l l i a County , Oh i o ,  has  the 
l owest  unempl oyment rate ( 5 . 2% ) , and  Me i gs County ,  O h i o ,  has  the l owes t  per cap i ta i ncome 
( $5976 ) . Both Oh i o  count i e s  are we l l  under Oh i o ' s statewi de per capi ta i n come of $785 7 ,  and  
the two We st  V i rg i n i a  count ie s  fal l on e i ther s i de o f  the i r state ' s  average o f  $6629 . Ga l l i a 
and Mason count i e s  enjoy l ower unempl oyment rates than do the i r  respect i ve states as a who l e ,  
and  Me i g s  and Jackson count i e s ' unempl oyment fi g ures fa l l on the h i gh s i de o f  the i r  state 
average s .  

Table 3.44. Labor and income statistics lor socioeconomic Impact region 

Location 

J ackson County ,  West V irg i n ia 
M ason Cou nty, West V irg in ia 
State of West V i rg i n ia 
G a l l i a  County, O h io 
M e igs County, O h io 
State of O h io 

1 979 employmenta 

8093 
8857 

9827 
4608 

aWorkers employed in  county ,  

U ne m p loyed 1 979 
(% ) 

7 .2 
5 .4 
5 .6  
5 .2 
6.3 
5.9 

1 978 per capita i ncome 
(% ) 

6990 
6242 
6629 
6 1 95 
5976 
7857 

Sou rces: J e rry R eveal, W, V irg i n ia E m p loyment S ecu rity Comm ission, person a l  co m m u n icat ion,  
Dec, 8, 1 980; S tate o f  O h io, B u rea u of E mp loyment Services, D iv is ion of R esearch and Statistics; and 
U ,S .  Department of Commerce, B u reau of Economic A n a lysis, Surveys of Current Business, Apr i l ,  
1 980 , 

3 . 4 . 4 . 7 Local  government taxat i on 

Al though the pr i mary i mpacts from the S RC- I p roject wi l l  extend over a fo ur-co unty reg i on , 
any property tax pa i d by the fac i l i ty duri ng commerci a l i zat i on wou l d  go on ly  to Jackson 
County a s  the j u r i s d i ct i o n  in  wh i ch the fac i l i ty wi l l  actua l l y  be l ocated . Ne i ther the ne i gh
bor ing  mun i c i pa l i t i es of  Ravenswood and Ri p l ey nor the  other th ree i mpact coun t i es wou l d be 
empowered to tax  the p roject . The fo l l ow i ng d i scuss i on ,  therefore , w i l l  foc us sol e ly  on Jackson 
County. The reader shou l d bea r  i n  mi n d ,  however , that no taxes w i l l  be l ev i ed on the fac i l i ty 
by any j ur i sd i ct ion  unt i l  ful l ownersh i p i s  tra n s ferred  from the Federal government to the 
pr i vate sector at  the end of  the demons trat i on phase , shou l d the dec i s i on be made to proceed 
w i t h  commerc i a l i zat ion . 
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The 1 980 total assessed val ue for a l l taxab l e property i n  Jackson County i s  $21 1 mi l l i on .  
Mo re than 7 5% o f  th i s  prope rty i s  l ocated i n  the rural tax i ng d i stricts  of the county where the 
proposed fac i l i ty i s  to be s i ted ;  the remai nder is in the muni ci pal i t i es of Ravenswood and 
Ri pl ey .  The $ 2 1 1 mi l l i on fi g u re is  arri ved at by asses s i ng a l l taxab l e property at 50% of 
" t rue val ue , "  y i el d i ng an assessed val ue equa l  to roug h l y  one-th i rd of market val ue . I n  non
mun i c i pa l  d i stri cts , personal  prope rty such as  farm equ i pment and l i vestock ( C l as s  I )  i s  taxed 
at  a rate of  $0 . 63 1  per $ 1 00 of  assessed val ue , owner-occupi ed res i denti a l  dwel l i ngs  ( C l ass  I I )  
a re taxed a t  $ 1 . 268 per $ 1 00 a ssessed val ue , and commerc i a l  and i ndustri a l  property ( C l ass  I I I )  
i s  taxed a t  $2 . 52 per $ 1 00 a ssessed val ue ( W .  A .  R iggs , Jackson County Tax Asses sor ,  persona l 
commun i ca t i on ,  December 1 980 ) . The total property tax revenues col l ected i n  the non-mun i c i pa l  
d i stri cts of  Ja ckson Co unty amounted t o  $2 . 68 mi l l i on i n  1 9 79 ; roughl y 60% came from personal 
p roperty ,  and the remai nder came from real estate ( Mrs . Wi l son , Jackson County Tax Department , 
personal  commun i cati o n ,  December 1 980 ) . 

No tax i s  currentl y l ev i ed on construct i on work i n  progress ( CW I P )  i n  Jackson County , and there 
are no coopera t i ve arrangements whereby taxes col l ected from property l ocated  in the rural  
d i stri cts is s ha red with  the county ' s  mun i c i pal governments . Tax reducti ons or  exemptions  a re 
genera l l y  not offered to i nduce i ndustri a l  faci l i ti es to l ocate i n  Jackson County , as i s  some
t imes done by other l oca l  governments ( W .  A. R iggs , J ac kson County Tax As sessor , personal  
commun i cati on ,  December 1 980 ) .  However , new i ndustry can recei ve favorab l e treatment from the 
State government , wh i ch offers a Bus i ness and Occupation  Tax ( B&O ) credi t and a seven-year  tax 
exempti on on demonstration  fac i l i t i es .  I n  add i ti o n ,  new State - l evel tax i ncenti ves  a re be i n g  
consi dered t o  attrac t new-energy - re l ated i ndus tr ia l  fac i l i t i es to the State ( Beth Hoyt , West 
Vi rg i n i a  I n dustri a l  Deve l opment Board , personal  communi cat ion , December 1 980 ) . 

3 . 4 . 4 . 8  H i stori ca l  and archaeo l ogi ca l  resources 

In the immedi ate v i c i n i ty of  the Ravenswood s i te ,  fi ve archaeo l og i ca l  s i tes have been i dent i fi ed 
by the West Vi rg i n i a  H i sto r i c  P reservat ion  Offi ce .  I n  addi t i on , K a i ser  Corporat i on ' s  Ravenswood 
Works  i s  reported to be bu i l t  over a l ater preh i sto r i c  vi l l age .  Another a rchaeo l og i c a l  s i te 
e l sewhere i n  Jackson County i s  be i ng cons i dered fo r i ncl us i on i n  the Nationa l  Reg i ster of 
H i sto r i c  P l aces . Accord i n g  to the State H i sto r i c  P res ervati on Offi ce , th i s  enti re area is r i c h  
i n  archaeo l og i ca l  s i tes  becaus e  of  the  wi des p read presence of preh i stori c I n d i an settl ements . 
Any add it i onal  d i sturbance i n  the s i te area  may uncover addi t iona l  a rchaeo l og i ca l  i nformat ion  
and , for th i s  rea son , a thorough a rchaeo l o g i ca l  s u rvey of  the  s i te wou l d be  req ui red before 
p roject constructi on coul d beg i n  ( Roger W i s e , Wes t Vi rg i n i a  State Archa eo l og i st , personal  
commun i ca t i on , December 1 980 ) . 

Turn i ng to the subj ect of h i stori c  resources , fou r  s i tes i n  Jackson County a re l i s ted  i n  the 
Nationa l  Reg i s te r :  one res i dence , one school , and two covered  bri dges . The State H i storic  
Preservat i on Offi ce has  j udged that other s i tes  i n  the  county are probab l y  e l i g i bl e  for the 
Nat iona l  Reg i ster as  wel l ,  but none of  these a re in the i mmedi ate v i c i n i ty of the proposed s i te .  
Add i t iona l l y ,  the town o f  Ravenswood i s  thought to be e l i g i bl e  a s  a H i storic  Di stri ct . Other 
s i gn i fi cant s i tes may turn up as  the resu l t  of a State h i sto r i c  s urvey , but such an effort has 
not yet been undertaken ( M i chael  P au l ey ,  Wes t Vi rg i n i a  State H i s tor ic  P reservati on Offi ce , 
personal commun i cat ion , December 1 980 ) .  



3-81 

REFERENCES FOR SECTION 3 

1 .  Keystone News Bu lletin 3 7 ( 1 ) ,  1 979 . 

2 .  F .  R .  Cox , Soi l  Survey of Daviess and Hancock Counties, Kentucky, U . S .  Dept . o f  Agri cu l ture , 
So i l  Conservati on Servi ce , November 1 974 . 

3 .  Counc i l  on Envi ronmental Qual i ty ,  Environmental Qua lity - 1978, The Ninth Annual Report of 
the Counci l on Environmental Qua lity, U . S .  Government Pr i nti ng Off i c e ,  December 1 978 . 

4 .  ATEC Assoc i ates , Pre liminary Geotechnica l Engineering Study, 2000 TPD Solvent Refined Coal 
Faci lity, prepared for Wheel abrator Cl eanfuel Corporati on and Kentucky Center for Energy 
Research , 1 977 . 

5 .  O .  W .  Nuttl i and R .  B .  Hermann , State-of-the-Art for Assessing Earthquake Hazards in the 
United States, Mi scel l aneous Paper S-73- 1 , Report 1 2 ,  U . S .  Army Corps of Eng i neers , 
Waterways Experiment S ta t i on , V i cksburg , Mi s s . , 1 97 8 .  

6 .  E .  L .  B raun , Deciduous Forests of Eastern North America, B l aki ston P ress , P h i l adel ph i a , 
1 950 .  

7 .  A .  W .  Kuc h l e r ,  Potentia l Natura l Vegetation of the Conterminuous United States, Ameri can 
Geograph i ca l  Soci ety , New York , 1 964 . 

8 .  R .  W .  B arbour and W .  H .  Dav i s ,  Mamma ls of Kentucky, Univers i ty P ress  o f  Kentucky , 
Lex i ngton , 1 97 4 .  

9 .  R .  W .  Barbou r ,  Amphibians and Repti les of Kentucky, Un i vers i ty P ress o f  Kentucky , 
Lex i ngton , 1 97 1 . 

1 0 .  U . S .  Department of the I nteri o r ,  F i s h  and W i l d l i fe Serv i c e ,  " Endangered and Threatened 
W i l d l i fe and P l ants , "  Fed. Regist. 44 ( 1 2 ) :  3637-3654 ( 1 979 ) .  

1 1 . C .  H .  Stephens and J .  S .  D ure l l ,  Endangered and Rare Species in Kentucky, Department of  
Natural Resou rces and Envi ronmental P rotecti on , Frankfo rt , Ky . ,  March 1 979 . 

1 2 .  R .  Arb i b ,  "The B l ue L i s t  for 1 980 , "  Am. Birds 33 : 830-835 ( 1 979 ) . 

1 3 .  Department of  Natu ra l  Resources and Envi ronmental P rotecti on , D i v i s i on o f  Water Qual i ty ,  
River Basin Water Qua lity Management Plan for Kentucky, vo l .  3, Green River Basin, Frankfort , 
Ky . ,  1 97 5 .  

1 4 .  U . S .  Geo l og i cal  S u rvey , Water Resource Data for Kentucky, annual  reports for 1 975- 1 979 . 

1 5 .  H .  T .  Hopki ns , Fresh-Saline Water Interface Map of Kentucky, Kentucky Geo l og i ca l  Su rvey , 
1 966 .  

1 6 .  O h i o  Ri ver Val l ey Water San i tati on Comm i s s i on , Applications of Water Quality Index for 
ORSANCO, prepared by the Nati onal Sc i ence Foundat ion  for ORSANCO , C i nc i nnati , Oh i o ,  
February 1 97 7 . 

1 7 . U . S .  Department  of Agr i c u l ture , Green River Basin Report on Water, Land, and Related 
Resources, U . S .  Dept .  of Ag ri cu l tu re F i e l d  Advi sory Commi ttee , Lexi ngton , Ky . ,  1 97 5 .  

1 8 .  U . S .  Army Corps o f  Eng i neers , Lou i sv i l l e  Di stri c t ,  Continued Operation and Maintenance of 
the Navigation System, Green and Barren Rivers, Kentucky, Draft Environmental Impact State
ment, Lou i sv i l l e ,  Ky . ,  J une 1 97 5 .  

1 9 .  U . S .  Department  of  t h e  I nteri o r ,  U . S .  Geo l o g i ca l  S urvey , Water Resources Data for Kentucky, 
Water Year 1978, Water Repo rt KY- 78- 1 , Frankfort ,  Ky . ,  1 978 . 

20 . J .  B .  Ande l man and M .  J .  Suess , " Po lynucl ear Aromat i c  Hydrocarbons i n  the Water Envi ron
ment , "  Bu l l .  W . H. O. 43 : 498 ( 1 970 ) , Tab l e  8 .  



2 1 . 

2 2 .  

2 3 .  

24 . 

2 5 .  

26 . 

27 . 

28 . 

2 9 .  

30 . 

3 1 . 

3 2 .  

3 3 .  

34 . 

3 5 .  

36 . 

37 . 

38 . 

3 9 . 

40 . 

3-82 

W. R .  Grace and Co . and the U . S .  Depa rtment of  Energy , Environmenta� Report, Synthesis Gas 
Demonstration P�ant, Baskett, Ky . ,  vo� .  2, no date . 

Academy of Natural Sci ences of Ph i l adel ph i a ,  Green River Survey, 1965, prepared for the 
Tennessee Va l l ey Au thor i ty ,  Apr i l  1 966 . 

Geoma r i ne , I nc . ,  Sdected Physica� and Bio�ogica� Properties in the Vicinity of Kentucky 
Uti�ities ' Green River E�ectric Generating Station, prepared for Kentucky Uti l i t i es 
Company , March 1 97 6 .  

C .  M .  Pa l mer , " A  Compo s i te Ra t i n g  of  Al gae To l erati ng Organ ic  Pol l ut i on , "  J .  PhycoL 5 :  
78-82  ( 1 969 ) . 

M .  P .  Tayl o r ,  Behavior and ViabUity of Planktonic Organisms in Open Water Zone of the 
Green River, 1961 ,  1965, and 1 970, Tennessee Va l l ey Au tho r i ty ,  Mu sc l e Shoal s ,  Al a . ,  
Februa ry 1 97 3 .  

J .  R .  Char l e s , " Effects  of  O i l fi el d Bri nes , "  repr i n ted from Proceedings of the 18th Annua� 
Conference, Southeastern Association of Game and Fish Commissioners, Oct .  1 8-21 , 1 964 . 

J .  L .  Hesse  and E .  D .  Evans , Heavy Meta�s in Surface Waters, Sediment and Fish in Michigan, 
report of the Mi c h i gan Water Resources Commi s s i o n ,  Lan s i n g , 1 97 2 .  

D .  S .  Wh i te ,  F .  C .  H i l l , a nd K .  H .  Haag , "The Fi s hes  o f  Goose Creek , Jefferson County ,  
Kentucky : A Stream Under the I nfl uence o f  Urban Devel opment , "  Trans . K .  Acad. Sci . 38 ( 1 -2 ) : 
45-55  ( 1 97 7 ) .  

B .  G .  I som ,  " Mu s sel s of  the Green Ri ver , Kentucky , "  Trans. K. Acad. Sci . 35 ( 1 -2 ) :  55-57 
( 1 974 ) . 

J .  C .  Wi l l i ams , Musse� Fishery Investigation, Tennessee, Ohio, and Green Rivers, Fina� 
Report, Kentucky Department o f  Fi s h  and Wi l dl i fe Resources , Frankfort , Ky . ,  1 969 .  

U . S .  Department o f  Commerce ,  C�imates of the States - Kentucky, Wa s h i ngton , D . C . , Augu st 
1 959 .  

U . S .  Department of  Commerce , C�imato�ogica� Data for Dress Regiona� Airport, Evansvi��e, 
Indiana, open f i l e  data , Was h i ngton , D . C . , 1 97 6 .  

Ken tucky Di v i s i o n  of  Ai r Pol l ut i on Contro l , Ambient Air Qua�ity Summary Statistica� Anx�ysis, 
Apri� 1978-March 1 979, Frankfort , Ky . ,  1 97 9 .  

Owens bo ro Metropol i tan P l anni ng Commi s s i o n , Community Directions : A 1977  Comprehensive 
P�an for OWensboro, Whitesvi � �e, and Daviess County, Kentucky, 1 97 7 ; and Sou thwes t  I nd i ana 
and Kentucky Reg i onal  Counci l  of  Governments , 1 974 Housing Condition Survey, 1 97 4 .  

J .  Bal l ard , Evansv i l l e-Vanderburgh Area Pl ann i ng Commi s s i on , personal commun i cat ion , 
Dec . 3 ,  1 980 . 

C .  T. Koebel , 1 9 79 Housing Report for Kentucky, Urban Studi es Cente r ,  Uni vers i ty of  
Lou i sv i l l e ,  1 979 , pp . 205  and 247 . 

1 9 7 7  Census of Governments, Compendium of Government Finxnces, U . S .  Department  of  
Commerce . 

Eva�uation of Factors Affecting the Acceptabi �ity of the Proposed Site for the 
Grace/Ebasco Synthesis Gas Demonstration P�ant, Prel i m i na ry Draft Report , Rad i an 
Corporat ion , Report FE-231 4- 1 0 ,  DCN 200- 1 51 - 1 0-01 , Apri l 1 978 . 

H i ghway Research Board , Highway Capacity Manua�, Nati onal Academy of Sci ence , 
Nati onal Research Counci l ;  Spec i al Report 87 , 1 965 . 

" Ana l ys i s  of Tra n s porta t i on Impac ts , Newma n ,  Kentucky SRC - I  P l ant , "  Transportat ion  
and Econom ic  Research As soc i a tes , I nc . , Fal l s  Churc h ,  Va . ,  December 1 980 . 



3-83 

4 1 . Ana lysis of TY'affic Impacts of the Synthesis Gas DemonstY'ation P lant PY'o[JY'am, Basi){: t t ,  
Kentucky, E basco Servi ces ,  I nc . ,  by  Tyzretts -Abbett-McCarthy-Stratton Engi neers and 
Arc h i tects , Boston , Ma ss . ,  March 1 980 .  

4 2 .  Pennyri l e  Area Devel opment D i str ict , Land Use Policies Manua l ,  Hopk i nsv i l l e ,  Ky . , June 
1 9 7 7  . 

43 . Kentucky Department of Commerce ,  A P lace to GY'ow , F rankfort , Ky . ,  1 97 3 . 

44 . C .  H .  Stephens and J .  S .  Dure l l ,  EndangeY'ed and RaY'e Species in Kentucky , publ i cat ion of 
the Depa rtment of Natura l  Resources and Envi ronmental P rotect ion , Fran kfort , Ky . ,  March 
1 97 9 .  

45 . De pa rtment for Natural Resources and Envi ronmental Protect ion , D i v i s i on of  A i r  Pol l ut i on 
Control , Ambient AiY' Qua lity SummaY'y Statistica l Ana lysis - 1 9 78 . 

46 . U . S .  Department of the  I nter i o r ,  " Water Resources Data for Kentucky , Water Year 1 978 , "  
U. S. Geo l .  SUY'V. WateY'-Data Rep . KY- 78-1 , J une 1 97 5 .  

4 7 .  Department of  Natural  Resources and Env i ronmenta l Protec t i on , Di v i s i on o f  Water Qua l i ty ,  
RiveY' Basin WateY' Qua lity Management Plant foY' Kentucky, Vo l .  3 ,  GY'een RiveY' Basin , 
Fran kfort , Ky . ,  1 97 5 .  

48 . U . S .  Army Corps of Eng i neers , Continued OpeY'ation and Maintenance of the Navigation 
System, GY'een and BaY'Y'en RiveY's, Kentucky, DY'aft EnviY'onmental Impact Statement ,  
Lou i sv i l l e  D i stri c t ,  Lou i sv i l l e ,  Ky . ,  J une 1 97 5 . 

49 . W .  R. Grace and Co . and the U . S .  Department of Energy , EnviY'onmenta l RepoY't, Synthesis 
Gas DemonstY'ation P lant, Baskett, Ky . ,  Vo l .  2 ,  no date . 

5 0 .  U . S .  Depa rtment of  the I nter i o r ,  PY'oceduY'es of a Symposium on RaY'e and EndangeY'ed 
Mo l lusks (Naiads) of the United States , S .  E .  Jorgensen and R .  W .  S harp , Eds . , Twi n  
C i t i es , M i nn . ,  1 97 1 . 

5 1 . R. M .  C u s hman et a l . ,  A SOUY'cebook of Basic Hydr>o logic and Eco logica l FeatuY'es : WateY' 
ResouY'ce Regions of the Conter>minous United States , Ann Arbor Sci ence Publ i s hers , I nc . , 
M i c h i gan , 1 980 . 

5 2 . Green Ri ver Area Devel opment D i strict , 1 970 . 

5 3 .  Kentucky Department o f  Transportat ion , The Kentucky Rai l  P lan , Frankfort , Ky . ,  November 
1 97 9 .  

54 . Me i gs County , O h i o , Reg i onal  P l ann i ng Commi s s i on ,  1 9 70-1 990 Meigs County CompY'ehensive 
P lan, June 1 97 2 .  

5 5 .  U . S .  Department of  Commerce ,  Nati onal  C l imate Center , CompaY'ative Climate Data ThY'ough 
1 9 7 6, Nat i ona l  Ocean i c  and Atmospher i c  Admi n i strat i on , As hev i l l e ,  N . C .  

56 . West  V i rg i n i a  Ai r Pol l u t i on Control Commi s s i on , Annua l RepoY't, 1 97 9 .  

5 7 . U . S .  Energy Research and Devel opment Adm i n i strat i on ,  Fina l EnviY'onmenta l Statement, 
POY'tsmouth Gaseous Diffusion P lant Site, Report ERDA- 1 5 5 5 , Wash i ngton , D . C . , 1 97 7 .  

5 8 .  U . S .  F i s h  a n d  Wi l d l i fe Serv i c e ,  " Endangered Status for 1 59 Taxa of An i ma l s , "  Fed. Regist .  
4 1 : 24061  ( 1 976 ) .  

5 9 .  Buc keye H i l l s-Hock i ng  Va l l ey Regi ona l  P l ann i ng D i stri c t ,  EneY'gy Impact Investment 
StY'ategy, Draft , Mari etta , O h i o ,  Nov . 1 5 ,  1 98 0 .  

60 . O h i o  Va l l ey Reg i onal  Devel opment Commi s s i o n ,  EneY'gy Impact AY'ea Supp lemental Communi ty 
Faci lities Study, Po rtsmouth , Oh i o ,  1 980 . 





4 .  ENV I RONMENTAL CONSEQUENCES AND M I T I GAT I ON MEASURES 

Sec t i on 4 presents an ana lys i s  of the pred i c ted i mpacts from construct i n g  and opera t i n g  the 
proposed S RC- I demons trat i on p l ant  at the proposed Newman , Kentucky , s i te ( Sect . 4 . 2 ) ,  and the 
a l terna t i ve s i tes of Equa l i ty ,  Kentuc ky ( Sect .  4 . 3 ) ,  and Raven swood , West  V i rg i n i a  ( Sect .  4 . 4 ) . 
These sect i ons  a l so d i scuss  the i s sues  that a re l i ke ly  to ar i se s hou l d  the p l ant be commerc i a l 
i zed at an expanded capa c i ty ,  mothba l l ed ,  or decomm i s s i oned . Sect ion 4 . 2 . 5  d i scusses  the 
cumu l at i ve i mpacts as soc i ated w i th the proposed Newman s i te .  Sect i on 4 . 1  d i s cusses  the occupa
t i ona l  and pub l i c  hea l th effects of produ c i n g  and u s i ng SRC products . Sections 4 . 5  and 4 . 6  
present proposed mon i tori ng  and m i t i gat i on programs . Sec t i on 4 . 8  presents a s ummary of the 
fl oodp l a i n/wetl ands a ssessmen t .  

4 . 1  OCCUPAT I ONAL AND PUBL I C  HEALTH EFFECTS 

4 . 1 . 1  I n troduc t i on 

The pub l i c  scop i ng process ( s ee the Fo reword ) i nd i ca ted that occupat iona l  and pub l i c  hea l th 
effects were pr i n c i pa l  concerns regard i n g  the deve l opment of a synfuel i ndustry .  Th i s  section 
d i scusses  the cu rren t ly  a va i l ab l e  data base for hea l th effects of  coa l convers i on fac i l i t i es , 
the U . S . Depa rtment  of E nergy ( DO E )  a ssessment  prog ram , the materi a l s of concern , the sources of 
exposure , and the control p l ans for the proposed SRC - I  demon strat ion p l ant .  Data col l ect ion , 
research , and  a s ses sment fo r the SRC- I demonstra t i on pl ant i s  i n  progress  and wi l l  cont i nue to 
be neces sary to better quan t i fy i mpacts . The hea l th and env i ronmental research proaram for 
SRC- I i s  s ummar i zed i n  th i s  secti on , and the deta i l ed pl an i s  g i ven i n  Appen d i x  Z .  Sect i ons � . S  
and 4 . G  h i g h l i g h t  mon i tori ng and mi t i gat i on commi tments . 

Gecau se of l ac k  of stud i e s  for spec i f i c  commerc i a l -sca l e  coal  convers i on fac i l i t i es , hea l th 
concerns a r i s e  pr imar i l y  from s tu d i e s  on rel ated processes and  from measu rements on proces s  
s treams of benc h-sca l e or p i l ot-sca l e  fac i l i t i es s upport i n g  c o a l  convers i on tec hnol ogy . I - 3 
The most  d i rect experi ence app l i cab l e to SRC- I comes from opera t i on of the Fort Lewi s and 
Wi l sonv i l l e  SRC p i l ot p l ants . Experi ence from petro l eum refi ner ies  ( see Append ix  Z )  and re l a ted 
petrochem i c a l  i ndustr i e s  a l so a i ds i n  p l ann i n g  and i mp l ement i ng pccupa t i on a l  and publ i c  hea l th 
protec t i on programs . The app l i ca t i on of i n forma t i on ga i ned from these proces ses a s  appl i ed to 
SRC- I i s  d i scus sed i n  the fol l owi ng sec t i ons  and i n  Append i x  Z .  F i rs t ,  a genera l  d i s c u s s i o n  of  
the h i sto r i ca l  ba s i s  of  occupat iona l  and  publ i c  hea l th concerns that may be u n i que  to  coa l  
convers i on systems i s  g i ven . 

Scrotal  cancer wa s a s soc i ated wi th exposure to soot a s  ea r l y  a s  the l ate e i ghteenth century . 4 
Coa l -carbon i za t i o n  workers exposed to comp l ex m i xtures of soots , tars , ashes , smokes , and p i tch 
have exper i enced exces s  cancer  a s  compa red to general popu l at i on rates . The U . S .  Depa rtment of 
Hea l th ,  Educa t i o n  and We l fa re found that workers exposed to coal  carbon i za t i on products exper i 
enced exces ses of s k i n ,  l un g ,  b l adde r ,  and k i dney cancer . s  I n  add i t i on , Dol l et a l . 6  reported 
the morta l i ty experi ence of gas workers i n  Great Br i ta i n  over a 1 2-year  per i od and found s i g
n i fi cant  i ncrea ses  i n  l un g ,  b l adde r ,  s k i n ,  and  s crota l cancer among coa l ca rbon i z i ng workers . 
Concentra t i o n s  of benzo ( a ) pyrene ( BaP ) and  several other po lynuc l ear a roma t i c  hydroca rbons  
( PNAs ) w�re e l eva ted in  worker atmospheres . Another s tudy s hows that workers w i th the  h i ghest 
exposures to these tarry fumes exh i b i ted the greatest r i s k  of dyi n g  from l ung , l i ve r ,  and 
s crotal  cancer . ?  In human popu l a t i on s  many exogenous  and endogenous factors offset cancer of 
the b l adde r ,  but  b l adder cancers were a s soci ated wi th coa l - tar occupa t i ons  a s  early as 1 93 1 . 8  
I nduc t i on of l ung  cancer has  been known s i nce  1 936 when Kuroda and Kawahata9  reported exces ses 
o f  th i s  d i sease among coa l -gas workers in  J apan . Kennaway and Kennaway l O  found a l ung cancer 
morta l i ty rate in coke oven-charger workers three t i mes that of  the average popu l at i o n .  

4 - 1  
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These stud i es may be i n terp reted to i nd i cate i ncreased poten t i a l  for a vari ety of  cancers 
a s soc i ated wi th coal  gas i f i ca t i on systems . Stud i es of coal l i quefact i o n  systems are d i scus sed 
be l ow .  Al though el evated exposures to carc i nogen i c  PNAs ( e . g . , B aP )  have been measured , 7  coal  
convers i on processes  in  general conta i n  compl ex m i xtures of  many hundreds of organ i c compounds 
a s  we l l  a s  many i norgan i c  mater i a l s ( e . g . , s u l fur and n i trogen compounds , trace meta l s ,  and 
the i r  compounds and rad i oacti ve materi a l s - i n  short , a nyt h i ng i n  coal p l u s  anyt h i n g  produced i n  
the proces s ) . Al so , the metabo l i c  detox i f i cati on-toxi f i cat i on mechan i sms convert many fugi t i ve 
agents i n to carci nogens and/or carc i nogen i c  potenti ators . 

Certa i n  SRC process i ntermedi ates , products , by-products , and wastes w i l l  conta i n  heavy meta l s 
and organometa l l i c  compounds and a broad range of compl ex orga n i c materi a l s ,  i nc l ud i ng PNAs , 
a romati c ami nes , and heterocycl i c  s u l fu r  compounds  that are known or  s u spected to be ( 1 )  muta 
gen i c  i n  mi crob i a l  systems or ( 2 )  carci nogen i c ,  teratogen i c  or  toxi c i n  l aboratory an i ma l s . 1 1  
I n  an SRC p l ant , these compl ex organ i c  compounds res u l t pr imar i l y  from the hydrogenat i on 
react i on .  

Al though current and projected envi ronmenta l qua l i ty standards and emi s s i on l i m i tat i ons req u i re 
appl i ca t i o n  of state-of-the-art po l l u t i on control techn i ques , standards and l i m i tat ions  do not 
yet ex i s t  for most  of the c l asses  of  compounds that are of concern . For examp l e ,  many agents 
may not be carci nogens but  may act as strong potenti ators of  carci nogens through hyperpl ast i c or 
cytoto x i c  act i v i t i es that cause dev i at i ons in the normal homeostati c control mechan i sm . 1 2 - 1 4 
These tox i c  but noncarc i nogen i c  and/or nonmutagen i c  agents are not addressed by current hea l th 
g u i del i nes , but  the E PA and NC I  are both concerned w i t h  po l i cy recommenda t i on s  rel ated to pro 
moters . T h e  To x i c  S u bs tances Control  Act ( TSCA ) a n d  i ts appl i cabi l i ty t o  SRC materi a l s a re 
d i scus sed i n  Append i x  F F .  T hus , comp l i ance w i th ex i st i ng env i ronmental requ i rements  a l one wi l l  
not ensure comp l ete protec t i on of  the workers , the publ i c ,  or t he env i ronment . For t h i s reason , 
the des i gn of the SRC - I  demonstrat i o n  pl ant focuses  part i cu l ar  atten t i o n  on ( 1 )  mi n i mi z i ng the 
re l ease  of  such  materi a l s and  ( 2 )  redu c i n g  the expo s u re of workers and the publ i c .  Section  
4 . 1 .  3 ,  " Sou rces of Exposu  re  and Control  P l  a n s , "  d i scusses  the steps  proposed for  accomp 1 i s h i  n g  
t h i s .  

F urthermore , p i l ot p l ant stud i e s  have s hown that the qual i ta t i v e  and quant i tat i ve compos i t i on s  
o f  SRC products and wastes vary and are sen s i t i ve to changes i n  coal feedstock and process con
d i t i ons  such  a s  temperature , hydrogen pressure , a nd  res i dence t i me .  T h i s  v ar i ab i l i ty ,  comb i ned 
w i t h  the fact that on ly  a conceptua l  SRC p l ant des i gn exi sts  at th i s t i me ,  reduces the ab i l i ty 
to pred i ct the spec i f i c  compounds and exact concentrat ions  of such  compounds that w i l l  be 
present i n  products , i ntermed i ate s treams , wastes , and occupat i onal  env i ronment s .  T h i s ,  i n  
turn , l i m i ts the ab i l i ty to quant i tat ive ly  pred i c t  occupat i ona l  and publ i c  hea l th consequences 
of  a l tered p l ant  operat i n g  cond i t i on s . 

Chemi ca l  and b i o l og i ca l  screen i ng ana l yses of ava i l ab l e SRC p i l ot pl ant mater i a l s by Battel l e  
Pac i f i c  Northwest  La boratory i nd i cate that se l ected materi a l s a re act i ve i n  certa i n  tox i co l og
i ca l  tests . ' l  However , a n  extens i ve i ndustr i a l  hyg i ene program has been i n  p l a ce s i nce startup 
of  the Fort Lewi s SRC p i l ot p l ant ( 5  years ) and there have been no i n creases of s k i n cancer 
traceab l e  to chemi ca l s found i n  the workers ' env i ronment .  T h i s i s  i n  d i s t i nct contrast  to 
experi ences i n  prev i ou s  coa l hydrogenat ion  pl ants where equ i v a l ent  i ndustr i a l  hyg i ene pract i c es 
were not emp l oyed . I n  one part i cu l ar case ( I n s t i tute , West V i rg i n i a ) , an i ncreased i n c i dence of  
s k i n tumors ( 1 6  to  37 t i me s )  was found in  t he work  force of  359 i nd i v i d ua l s after exposu re t i mes  
a s  s hort a s  1 1  months  to  a s  l ong a s  7 years . 1 5 However ,  fol l owup s tud i es on 50 workers have not 
yet reveal ed an i ncrease i n  systemi c cancers or  in cancer morta l i t i es i n  that work forc e . 1 6 
Often th i s study i s  u sed to a rgue for the absence of systemi c  cancers . Rathe r ,  the age of the 
workers , the l onger l atency for system i c  tumors , and the sma l l n umber i n  the study popu l at i on 
a re not condu c i ve to such  detai l .  I n  pr i nc i p l e ,  system i c  cancers are expected and m i g h t  be 
found i n  l arger popu l at i on s  stud i ed over l onger periods  of t i me .  Laboratory stud i e s  i n  oncol ogy 
a l so s upport the concern that sys temi c cancers shou l d  not be compl ete l y  d i smi s sed from future 
cons i derat i on .  Because  t here has  been no s i gn i f i cant popu l a t i on of workers emp l oyed i n  d i rec t 
coa l l i qu efacti o n  technol o g i es , l i ttl e i s  known at th i s  t i me a bout hea l th consequences of l ong-
term work i n  such  pl ants . 

G i ven the imp l ementat ion  of  worker educati on , c l ot h i ng , med i ca l , and  mon i tor i ng  programs at 
i n i t i at i on of  SRC - I  operat i on s ,  work-rel ated i l l nesses wou l d  be expected to be s ubstanti a l l y  
l es s  than those observed i n  ex i st i ng i ndustri es i n  whi ch exposu re to compl ex  hydrocarbons m i g ht 
occur .  The accumu l ated evi dence does suggest that i f  e xposures are reduced a s  measu red by PNA 
conten t ,  coa l  tar p i tch vo l at i l es ,  or benzene-so l u b l e  part i c u l ates , then cancer i nc i dence may be 
a l so reduced . 5  Of course , the ev i dence i s  predomi nantl y from h i g h  expo s u re l evel s ,  where the 
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a gent i nduces a s i gn i fi cant amount of  cancer poten t i a t i on through s u c h  processes a s  hyperpl a s i a  
necros i s ,  i n fl ammat i on , and cytotox i c i ty . 1 2 - 1 4 At very l ow exposure l evel s ,  potent i a t i on may 
stem pr imar i l y  from endogenous mecha n i sms , and the dose response may become f l a t ,  a s  i l l u strated 
by the typ i ca l  " hoc key- s t i c k"  respon se . 1 7 , 1 8 T h i s beha v i or i s  most common for l ow doses g i ven 
i n termi ttent ly  w i th suffi c i ent  separa t i on in t i me .  However , there i s  no sc i ent i f i c  bas i s  for 
c hoos i ng among poss i b l e  dose-response  rel a t i on s h i ps at the present t ime .  I t  i s  c l ear , howeve r ,  
that the best worker ( o r  general popu l at i on )  hea l th protec t i on i s  t o  g i ve pr i or i ty t o  e fforts to 
m i n i m i z e  exposu re to re l evant tox i c  materi a l s .  A v i gorous  i ndustri a l  hyg i ene program to 
pr ior i t i z e ,  mon i tor , and a s sess poten t i a l  occu pat i onal  hea l th probl ems i s  essenti a l . Exposu res 
i n  modern coal  convers i on fac i l i t i e s  are expected to be , at wo rs t ,  much l ower than wa s the case 
for the coa l ut i l i za t i on techno l og i es d i scu ssed above . Because  most coal convers i on proces s i ng 
i s  carried out  i n  c l o sed systems , emi s s ions  wou l d  l a rge l y  resu l t  from l eaks , acc i dents , or  
emergency ven t i ng of ta r ,  c hars , soot s ,  or  other tox i c  s ubstance s .  However , poten t i a l  exposures  
vary w i de ly  from techno l ogy to  technol ogy , and conti nua l  mon i tori ng  w i l l  be essent i a l . The 
general fea tures of  the a pproach to ens ure adequate occupat i ona l  and pub l i c  hea l th protec t i on 
a re d i scus sed i n  Sec t .  1 ,  " Heal th R i sks  Asses sment Methodo l o gy . "  

4 . 1 . 2  Materi a l s o f  concern and resea rch pri o r i t i es 

As j udged to date by chem ica l  and b i o l og i ca l  resea rch on m i c roorgan i sms , and cu l tured ce l l s ,  and 
l aboratory rodent s ,  coa l l i quefac t i on produces var i ous comp l ex orga n i c  materi a l s  wh i ch have the 
potenti a l  for ser ious  adverse hea l th effects . 4 - 1 1 , 1 9 , 2 0 These materi a l s  i nc l ude po l ynucl ear 
aromati c s ,  a romati c ami nes , h eterocyc l i c  compounds , h i gh l y  subst i tuted phenol s ,  and other 
mater i a l s . 4 - 1 1 , 1 9 , 2 0  Many of  these mater i a l s ,  part i cu l a r l y  the po l ynuc l ear a romat i c s , a re a l so 
produced by processes other than so l vent refi n i n g  o f  coa l , such a s  pyro l ys i s or i ncomp l ete 
combust ion of  var ious  organ i c  mater i a l s ,  i n c l ud i ng coal , wood , and petro l eum.  Vary i n g  l eve l s  of 
carc i nogen i c  potent i a l , as measured in l aboratory rodents , have been observed for other syn thet i c  
fue l s ( e . g . , s ha l e o i l ) ,  heavy coal l i q u i ds ( Berg i u s proces s ) , and crude petro l eum . I n  general , 
t he  most pronounced effects  are a s soc i ated w i th the heavy , h i gh-bo i l i n g  poi nt  ( above approx i 
mate ly  260° C )  l i q u i d  and sol i d  frac t i ons  o f  the process  mater i a l s .  I n i t i a l  tests have suggested 
that the l i ght  hydrocarbon fract i o n s  are rel at i vel y free of  mutagen i c  act i v i ty in cel l u l a r 
systems and free of carc i nogen i c  act i v i ty i n  rodents , a l though the most rea l i st i c  exposure 
routes were not a l ways u sed and , furthermore , l ow dose effects  wou l d  probab l y  not be revea l ed 
w i thout more understand i n g  of the b i o l og i ca l  mec han i sms . Wea k genotox i cants  cou l d  go undetected 
or  become controvers i a l a s  i n  the  case  o f  sacchar i n e .  Many of the po lynuc l ear aroma t i c  mate
r i a l s are sol i d  or tar-l i k e  at ambi ent  temperatures ; a l l  are h i gh boi l i n g  and have very l ow 
vapor press ures at  ambi ent temperatures . Thus  concerns rel ate primari l y  to process  streams at  
h i gh temperatures a nd  pressures where t hese  mater i a l s may be  i n  vapor state .  

Res u l ts from acute tox i c i ty test s ,  i n  wh i ch doses a re g i ven ora l l y ,  show a l l  SRC mater i a l s fal l 
i nto the same category ;  moderate acute tox i c i ty , 1 9  a s  determi ned from mutagen i c i ty .  A l l three 
frac t i ons  rema i n  untes ted for dermal and i nha l at i on carc i nogenes i s .  Th i s  means  that they are 
l ess  tox i c  than many ma teri a l s present l y  used i n  commerce today . Some SRC materi a l s ,  at h i gh 
doses , have been found to be teratogen i c  i n  rats ( e . g . , caus i ng ma l format ions  i n  feta l  ti s s u e )  
when g i ven ora l l y  t o  the dam at  certa i n  i nterva l s  d ur i n g  gestat i on . However , i n  most  cases 
exami ned to date , there were s i gn s  of  tox i c i ty i n  the dam.  Becau se  there i s  w ide  s pec ies  
var i ab i l i ty i n  teratogen i c  respon s e ,  these resu l ts may not  be tota l l y app l i cab l e to  man .  
P l anned research rel evant to terato l og i c  effects  o f  SRC-materi a l s i n  a second , nonrodent a n i ma l  
spec i es ( rabb i t )  may a i d  i n  e l u c i dat i ng  t h e  teratogen i c  potent i a l  o f  SRC-mater i a l s .  

Research s hou l d  b e  p r i or i t i zed because  f i nanc i a l constra i nts  may preven t a l l  o f  the proposed 
research from bei n g  compl eted . The research emphas i s  shou l d  be p l aced a s  fo l l ows : 

• Chem i c a l  character i za t i on of SRC mater i a l s .  

• B i ol og i c a l  tes t i n g  o f  SRC materi a l s ,  w i th emphas i s  o n  who l e  a n i ma l  test i ng and i n  v i tro 
stud i e s  des i gned to el uc i date genotox ic  response  mecha n i sms . E s sen t i a l  test i ng i ncl udes 
derma l and i n ha l a t i on carc i nogenes i s ,  teratogenes i s ,  and ma l e  reproduct i v e  effects . 

• An exten s i ve mon i tor i ng program for the demonstrat i on program that w i l l  a l l ow est ima t i on of  
both  i n ha l at i on and derma l exposu res to " i nd i cator" compounds for  each  fami l y  of  hazardous 
compounds expected to occur  ( e . g . , pol ycyc l i c  aromat ic  hyd roca rbon s ,  a romat ic  ami nes , 
aza- i m i no-arenes , phenol s ) . 

• Defi n i t i on of the extent o f  vari at i on i n  chemi ca l  and b i o l og i c a l  act i v i ty of SRC mater i a l s 
a s  a func t i on of feedstock , temperature , pressure , and l i ke l y  process mod i f icat i on s .  
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4 . 1 . 3  Sou rces  of exposure and control pl ans 

The techn i ques for emi s s i on control s ummari zed bel ow are be i ng i ncorporated i nto the engi neeri ng  
des i gn of t he  pl an t ,  as  wel l as t he procedu res under wh i c h  t he  pl ant wi l l  be  operated and  the 
products d i str i buted . Many of  t hese techn i ques are used in other i ndustr ies  and are h i g h l y  
devel oped a n d  commerc i a l l y  avai l ab l e .  Others are based upon the i ndustri al  hyg i ene program at  
the Fort  Lew i s  p i l ot p l ant .  Some a re a l so the  res u l t of  u s i ng the  best ava i l ab l e  technol ogy to 
control emi s s i ons  from those pOi nts i n  the process  where the proces s materi a l  i s  s u spected to 
have s i gn i f i cant tox i co l og i ca l  acti v i ty .  

These techni ques can b e  broad l y  c l as s i f i ed as eng i neeri n g  control s i ncorporated i nto the des i gn 
of the pl ant and operat ing procedu res to mi t i gate the effects of worker and publ i c  exposures . 
I nc l uded i n  th i s category i s  a thorough  i ndustr ia l  hyg i ene program.  The engi neer ing contro l s  
are i n tended to mi n i mi ze emi s s i on s  from the pl an t ,  wh i c h  cou l d i mpact the s u rroundi ng publ i c ,  
a s  wel l a s  reduce the exposure o f  pl ant workers to those mater i a l s sus pected of tox i co l og ica l  
act i v i ty .  

4 . 1 . 3 . 1  Engi neeri ng contro l of process emi s s i ons  duri ng normal and upset cond i t i ons  

Process  opera t i ons  coul d cause  publ i c  expos ure by  three mechan i sms : atmospheri c d i spers i on ,  
wastewater d i sc harge and sp i l l s ,  and so l i d  waste d i sposal . T hese are d i scus sed be l ow .  

Atmospher ic  emi s s i ons  

Atmospheri c emi s s i ons  of cr i ter ia  pol l utants such  as  S02 ' NOx ' s uspended parti cu l ate matter , 
carbon monox i de , and hydrocarbons are regu l ated by the C l ean A i r  Act . The u n i t  processes , 
procedures , and equi pment ut i l i zed i n  the des i gn of the SRC demonstrat i on p l ant a re a i med at 
ensuri ng compl i ance wi th  these regu l at ions , a s  wel l as other Kentucky regul at ions  govern i ng H2S 
and other pol l utant s .  Engi neer ing control s t o  achi eve compl i ance w i th the C l ean Ai r Act ( d i s
cussed i n  Sect . 2 . 2 . 1  and i n  Ap pend i x  C )  s hou l d  mi n i mi ze publ i c  hea l th  i mpacts due to th i s 
source .  

Atmospheric  emi s s i on s  of  proces s  materi a l s that  are not cri ter i a  po l l utants but that  are s u s
pected of hav i n g  genotoxi c  or other b i o l o g i ca l  acti v i ty wi l l  be  mi n i mi zed by  the  use of  several 
advanced eng i neer i ng contro l s .  The mos t  important of these i s  a contro l l ed combustor  and f l are 
system to convert hydrocarbon emi s s i ons  eff i c i ent ly  to ca rbon d i o x i de and wate r vapo r .  Duri ng  
norma l operat i ons and  a l l proces s  upsets , except the  most  severe emergenc ies , hydrocarbon 
emi s s i ons  from process equi pment wi l l  be compl ete l y  contai ned and the emi s s i on s  sent to thi s 
system. Emi s s i on s  from the vent ing of most safety val ves , fumes from product so l i d i f i cat ion , 
and a l l other rel at i ve l y  cont i nuous or  sma l l po i nt sou rces wi l l  be treated i n  th i s fas h i o n .  
Fug i t i ve emi s s i on s  are d i scus sed i n  Sect . 4 . 1 . 3 . 3 . 

Th i s  system wi l l  cons i s t  of several types of comb u s t i on equi pmen t ,  together w i t h  f l ow control , 
cool i n g ,  condensati on , and separa t i on sys tems . The base case des i gn be i ng eval uated i s  pre
sented in Appendi x C .  

The des i gn approach taken i n  th i s con trol l ed combustor/ f l a re sys tem i s  to remove the heavy 
hydrocarbon components of greatest concern from any gaseous  emi s s i ons  that are combus ted in a i r  
open f l ame , t o  col l ect these compounds ,  and combust  them a t  a l ater t ime ( i f  recyc l e  i s  not 
pos s i b l e )  in an encl osed thermal  o x i d i zer under control l ed comb u s t i on condi ti ons . Combust ion  
cond i t i ons i n  t h i s  encl osed therma l ox id i zer wi l l  be  ma i ntai ned so  as  to ensure combustion  
res i dence t ime ,  turbu l ence , and temperature ,  wh ich  wi l l  destroy the hydrocarbon compounds of 
concern . F l ue gases from th i s enc l osed therma l oxi di zer wi l l  be mon i tored to detect emi s s i ons  
and  to adj ust  combust i on cond i t i ons  to ma i nta i n  h igh  eff i c i ency contro l . 

The rema i n i ng l i ght  hyd roca rbon vapors w i l l  be combus ted i n  equ i pment s u i tabl e for the h i g h  
turndown rat i o s  requ i red , where combusti on takes p l ace i n  an open fl ame . Because fl ow rates 
to i nd i v i dual  burner el ements are control l ed ,  essenti al l y  comp l ete , smo ke l e s s  destructi on of 
these l i ght  hydrocarbons i s  expected . Maj or unan t i c i pated eme rgency rel eases wi l l  be combu sted 
i n  an el evated fl are.  E ven i n  the event of s uch  major rel eases , the heavy hydrocarbons w i l l  
st i l l  be separated from the ma i n  vapo r fl ow , co l l ected and combusted separatey . 
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Appen d i x  C ,  Sect s .  C . 2 . 2 . 6  and C . 3 .  1 . 5 di scu s s  the components and performa nce goa l s  for the 
contro l l ed combus tor/fl are system . 

Another s i gn i f i cant poten t i a l  source of atmospheric  emi s s i on s  wh i c h  may resu l t i n  publ i c  expo
sure to these b i o l o g i ca l l y  ac t i ve mater i a l s  i s  the cool i n g  tower .  A prel i m i nary a n a l ys i s  of 
heat rej ect ion  opt i on s  i s  presented i n  Sec t .  2 . 3 . 2 . 2  and in Appen d i x  C. One of  the most  s i g
n i f i cant i nd i rect mecha n i sms for publ i c  hea l th i mpacts res u l t i ng from the heat reject i on system 
i s  from l eak s  i n to the cool i ng system . I f  b i o l og ica l l y  act i ve compounds l ea k  i nto coo l i ng water 
that i s  sent to a wet coo l i ng tower ,  those compounds  cou l d  be rel eased to the atmosphere through 
cod i st i l l at i on , aerosol  forma t i on , or entrai nment i n  dri ft . The proposed des i gn has i den t i f i ed 
the proce s s i n g  equi pment wh i c h  typ ica l l y  conta i n s the heavy hydrocarbon ( bo i l i ng po i n t greater 
than 260° C )  mater i a l s o f  mo st  concern from a hea l th s tandpo i n t .  Th i s  equ i pment i nc l udes the 
coal d i sso l ve r ,  hydrogen recovery , expanded-bed hydrocrac ker , and coker/ca l c i ner .  These pro
ces s i ng u n i ts w i l l  be equ i pped w i th aer i a l  cool ers or  i ndi rect cool i ng systems that s hou l d 
v i rtua l l y  e l i mi nate the coo l i ng system a s  a source of these hazardous compounds . Any l eak s  of  
p rocess materi a l  wh i ch s t i l l  occur  can be  detected w i th mon i tori ng  equi pment and v i sua l  i n spec
t i on . For reduc i ng fug i t i ve re l ease  of hyd roca rbon s ,  aeri a l  cool ers and i ndi rect cool i ng a re 
p referred over conven t i ona l  wet ,  evaporat i ve coo l i n g  towers and have been adopted i n  the pro
posed p l ant  des i gn for these s treams proj ected to be o f  greatest concern . The rema i nder of the 
process a reas wi l l  be served by wet , evaporati ve cool i ng towers . Other opt ions  bei ng eval uated 
for these other proces s  a reas  a re d i scu s sed i n  Append i x  C .  

Wastewater and spi l l s  

Pub l i c  heal th i mpacts resu l t i ng from wastewater d i s posa l  w i l l  be mi t i gated by the proposed p l ant  
des i gn wh i c h  i ncorporates a soph i s t i cated tert i a ry wastewater treatment  sys tem that  empha s i zes  
the removal  of  tox i c  meta l s  and organ i c  compounds from the was tewater ( Append i x  C ,  Sec t .  C . 2 . 1 ) .  
Th i s  system wi l l  col l ect  and treat a l l proces s  was tewaters , process area runoff ,  runoff from 
product s torage and s h i pp i n g  area s ,  l eachates from the coal and sol i d  SRC storage a reas , as we l l 
a s  the s l ag d i s posa l  and  hazardous waste- l andfi l l  a reas , and  bl owdown from the cool i n g  towers 
a nd boi l ers . Coo l i ng tower b l owdown wi l l  rece i ve separate pretreatment before ente r i n g  the ma i n  
was tewater treatment system . The proposed wa stewater treatment sys tem wi l l  b e  des i gned to 
operate w i th total  water recyc l e  and zero wastewater d i scharge , but have the fl ex i b i l i ty to 
treat and d i scharge a l l wastewater when process opera t i n g  cond i t i on s  do not a l l ow recyc l e .  

Major sp i l l s  occurr i n g  at  the ma i n  proces s  area , i n  the product s torage a rea , and s h i pp i n g  area 
wi l l  be conta i ned to prevent them from reac h i n g  the water through s urface runoff. Res i dues and 
process  l i qu i d s  from c l eanup  opera t i ons  from such s p i l l s  wi l l  be conta i ned at the p l a nt  s i te in 
a l l cases . If pos s i bl e ,  process  materi a l s wi l l  be separated and recycl ed .  When th i s  i s  not 
pos s i b l e ,  i nc i neration in a contro l l ed combus ter  wi l l  be used for d i sposa l . 

Because  treated wa stewater wi l l  be d i scharged to the Green R i ve r  under some cond i ti on s ,  a 
mon i to r i n g  program wi l l  be i n st i tuted to assess  the i mpacts ( see Sec t .  4 . 5 ) . Th i s  program wi l l  
emphas i ze both emi s s i on s  mon i tori ng i n  the wastewater s tream i tsel f and mon i tor ing  w i th i n  the 
r i ver for b i oaccumu l a t i on o f  process  spec i fi c  chem ica l  enti t i e s  wj th potenti a l  for adverse 
hea l th i mpacts as determi ned through  ongo i ng research and e stab l i shed cri te ri a .  

So l i d  waste d i sposa l  

Poten t i a l  publ i c  heal th i mpacts resu l t i n g  from sol i d  waste di sposal  are expected to  be  sma l l .  
Sol i d  wastes from the demon strat i on pl ant  wi l l  be d i sposed of  on s i te ,  i n  compl i ance wi th the 
prov i s i on s  of  the Resou rce Con servat i on and Recovery Act ( RCRA ) . Mater i a l s o f  concern ( e . g . , 
RCRA-de s i gnated hazardous materi a l s )  rel a t i n g  to potenti a l  publ i c  heal th i mpact wi l l  be con
ta i ned on s i te in a l andfi l l  des i gned to s tore hazardou s  materi a l s and m i n i mi ze transport i nto 
the env i ronmen t ,  i nc l u d i n g  groundwater. Th i s  l andfi l l , descri bed in Append i x  C ,  Sects . C . 2 . 3  
and  C . 3 . 2 ,  w i l l  be  l i ned w i th l ow-permeabi l i ty cl ay underl a i d  wi th a pl ast i c l i ner ,  w i th 
l eachate col l ec t i on sys tems a bove and be l ow the doubl e l i ner to col l ect any l eachate that shou l d  
occur .  Th i s  l eachate ( i f  a ny occurs )  w i l l  be recyc l ed to the was tewater treatmen t p l an t .  The 
l andfi l l  wi l l  be bu i l t  on a po rti on of  the s i te a bo ve the 500-yea r  f l ood e l evation , and the 
bottom of  the l i ner w i l l  be a bove the h i stori ca l h i gh-ground water tab l e  e l evat ion . Other RCRA 
requi rements  for fenc i n g and record kee p i n g  w i l l  be pract i ce d .  
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The major  so l i d  was te s tream , i n  terms of vol ume generated , wi l l  be the s l ag/fly dust produced by 
the gas i fi er .  P re l imi nary experi menta l work on th i s  fly dust  and s l ag from the SRC - I  process 
(Ap pendi xes P and C)  i nd i cates that both wou l d  be c l a s s i fi ed as nonhazardous under the RCRA . 
Further tests ( Append i x  C )  o n  gas i fi er s l ag from the SRC- I I  proces s  i nd i cate that ben zene
so l ubl e compounds we re p resent in l ow concentrati ons . I f  bi o l og i ca l ly  acti ve orga n i c  compounds 
were present i n  the s l ag ,  they wou l d  be expected to appear  in  thi s ben zene-so l ub l e fract i o n .  
However ,  i n  ongo i ng researc h ,  other so l vent sys tems wi l l  b e  tested for the i r  effecti veness i n  
l each i ng of orga n i c  components from s l ag .  S i mi l ar tests are be i ng performed on SRC-I  s l ag and 
f ly  dust.  Because these gas i f ier  was tes are gene r i ca l ly s i mi l ar ,  it  i s  expected that the res u l ts  
wi l l  be  the  s ame for  SRC- I  mater i a l s .  Based o n  ava i l ab l e  data , i t  i s  bel i eved that publ i c  
hea l th i mpacts resu l t i ng from l ea c h i ng o f  b i o l o g i ca l ly acti ve organ i c  compounds from the gas i 
f i er wa stes wi l l  be mi n i ma l  (Append i xes  C a nd P and Sect . 4 . 2 . 2 . 2 ) . Sho u l d  test i ng i nd i cate the 
presence of s i gn i f i cant amo unts of b i o l o g i ca l l y acti ve compounds in l ea c ha te from SRC - I  gas i fi er 
f ly  dust  and s l ag ,  the f ly  dust  and s l ag wi l l  be treated a s  hazardous  and d i s posed of accord
i ng l y .  Ai rborne parti cu l a tes from s l ag d i sposa l , a poten t i a l  source of  i nha l at ion exposu re to 
occupati onal  and env i ronmental  popu l ati ons , wi l l  be anal yzed for b i o l og i ca l  effect i n  a ppropri ate 
a s say sys tems . 

The  gas i f i e r  s l ag d i s posa l  p l a n s  are i ndefi n i t e ,  and a l ternati ves are d i s cu s sed i n  Append i x  C .  
The propo sed des i g n  wi l l  i ncl ude c l ay and syntheti c l i ners , l eachate detec t i on and removal 
systems , and  fl ood p roofi ng . The DOE  and I CRC are awa i t i n g  g u i dance from EPA and KDNREP regard
i n g  the des i gn req u i rements for obta i n i ng a RCRA d i s posa l  permi t for the gas i f i e r  wastes . The 
des i gn wi l l  compl y with the cond i t i on s  and s pec i f i cations  of  the permi t .  

One a l ternat i ve be i ng eval uated i s  so l i d i f i ca t i on o f  the gas i f i er wastes by a proces s  that 
converts t hem , before l and d i s posa l , to  a hard , i mpe rmeabl e ,  so l i d  mass s i mi l ar to cement or  
roc k .  T hese  processes  have t he  poten t i a l  to  be  u sed i n  p l ace of  or  i n  con j unct ion wi th the 
hazardous mate r i a l s  l andfi l l  prev i o u s l y  d i s cu s sed . T hey are presen t ly  be i ng eval uated for 
techn i ca l  feas i b i l i ty ,  and are d i scussed in Append i x  C .  

Al l other so l i d  wastes except raw water treatment s l udge are a s s umed hazardous for des i gn 
p urposes and wi l l  be s tored i n  hazardous l andfi l l s  that conform to RCRA s tandards for s uch  
l andfi l l s ,  w i th doubl e l i ners , l eachate detec t i on and  col l ect ion , and d i kes to  preven t fl ood 
i nundat ion . Append i xes  M and R i nd i cate that groundwater fl ows toward the Green R iver  beneath 
the hazardou s  l andfi l l  ( away from l ocal  aqu i fer users ) , and the rate of  m i g ra t i on i n  the even t 
of a l i ner fa i l u re i s  very s l ow .  A mi t i gat ion  pl an for handl i n g  l i ner fa i l ures i s  g i ven i n  
Ap pendi x H H .  

4 . 1 . 3 . 2  Major emergency upsets 

Emi s s i on s  dur i ng emergency condi t ions  cou l d  be of  two types : ( 1 )  an upset or other condi t ion  
that req u i res  ven t i n g  o f  process  materi a l s  a t  a rate too  great to  pro v i de compl ete contro l l ed 
combust ion i n  an encl osed t hermal oxi d i zer and req u i r i n g  some fl ar i ng ; or ( 2 )  an uncontro l l ed 
ground- l evel  rel ease of p rocess mater ia l s  res u l t i ng from ves se l  rup tu re .  Emergency cond i t i ons  
o f  t he  f i rs t  type ar i se  from the  need to  rel i eve press ures wi th i n  proces s  equ i pment to  preven t 
vessel  rupture and catastroph i c  fa i l u re ( exp l o s i on or fa i l u re of contai nment res u l t i ng  i n  f i re ) .  
Such  i nc i dents wi l l  res u l t i n  the removal  of  a hot , h i gh-pres s u re hydroca rbon s tream from the 
equ i pment bei ng p rotected . Most such re l ea ses  wi l l  be sma l l and wou l d  be routed to one of  the 
combus t i on dev i ces  i n  the contro l l ed combu stor system . C urren tly , i t  i s  expected that on ly  a 
few major  rel eases of the worst-case type wou l d  be too l arge and rel eased over too short a t ime 
period  to be treated i n  th i s manne r .  

T o  p rovi de a s i gn i f i cant  measure of  protection  t o  the envi ronment a n d  p ub l i c  heal th , i t  i s  
p l anned currentl y t h a t  a l l s u c h  rel eases wou l d  b e  sent t o  a quench and  l i q u i d  knockout system 
where mo s t  of the heavy orga n i c  compounds  wou l d  be remove d .  The rema i n i n g  l i gh t  gaseous  com
pounds wou l d  then be sent to e i ther a ground f l are fi e l d or an e l evated smoke l e s s  fl are sys tem 
that s hou l d  des troy mos t  compounds hav i ng  acute tox i c i ty or reduce thei r concentra t i on to l evel s 
that are not acute hea l th hazards when transported to poi nts of pop u l a t i o n  exposure . The fl are 
system i n  comb i na t i on w i t h  t he l i qu i d  knoc kout sys tem shou l d a l so p rov i de at  l ea s t  part i a l  
control of  those materi a l s hav i ng poten t i a l  l ong-term effects ( i . e . , b i o l og ica l l y  acti ve comp l ex 
hydrocarbon s ) . The f l a re wou l d  be des i gned to pro tect personnel and eq u i pment from the h i gh 
l evel s of thermal rad i at ion  ( heat )  emi tted by f l a r i n g  these l arge proces s  u p sets . 

Both the control l ed combus tor  system and the fl are sys tem wi l l  be des i gned to prevent ground i n g  
of  t h e  p l ume i n  t h e  p rocess area . T hu s , emergency re l ea ses of  t h e  f i rs t  type ( an u pset or other 
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cond i t i on that requ i res ven t i ng of  process materi a l s  to  the  f l are sys tem ) are not  cons i dered to  
be a s i gn i f i cant exposure mechani sm for the  work fo rce .  Sma l l emergency rel eases wi l l  be 
d i rected to the contro l l ed combustor .  Large- sca l e emergency rel eases through the fl are may 
res u l t  i n  o n ly  part i a l  combust i on of some of the b i o l og i ca l l y  act i ve compounds .  However , the 
concentrat ions  to wh i ch the pub l i c  i s  expos ed are expected to be smal l .  As d i s cu s sed i n  
Append i x  C u n der "Ai r emi ss ions  d ur i ng  emergenc i es , "  the durat i on o f  such  a n  event shou l d  be 
l ess  than 2 h .  Fu rthermore , such maj or i nc i dents w i l l  be very i n freq uent , not cont i nuous . ( The 
contro l l ed combustor and f l a r i n g  sys tems are d i scu ss ed in Append i x  C ,  Sects . C . 2 . 2 . 6  and C . 3 . 1 . 5 . )  

Emergenc i es i n  other process area s where streams are not tox i co l og i ca l l y  act i ve ( e . g . , ga s i f i er 
area and gas treat i n g  area )  wou l d  a l so be vented to the fl are sys tem . Large re l eases wou l d  be 
combu sted i n  e i t her a ground fl are f i e l d or an e l evated f l are . 

The  second type of emergency cond i t i on ( an uncontro l l ed ground- l evel re l ease  of process mate
r i a l s )  wou l d  be cau sed by vessel  ru pture . Th i s  cou l d  rel ease a l a rge quant i ty of hot , h i gh
press u re hydrocarbons in  an  u ncontro l l ed fas h i o n .  ( Note that one  purpose of  the  fl a r i n g  system 
i s  to rel i eve pres s ures i n  order to preven t th i s type of i nc i dent . )  Acci dents i n vo l v i ng the 
uncontro l l ed rel eases of  process mater i a l s res u l t i ng from eq u i pmen t fa i l u re wou l d  proba b l y  
i nvol ve f i re or exp l o s i on .  Emi s s i ons  o f  process materi a l s res u l t i n g  from such  an event cannot 
be pred i cted at  t h i s t i me .  The  safety ana lys i s  report ( Append i x  AA ) wi l l  address the l i kel i hood 
of  these events , the i mpacts that wou l d  res u l t from them shou l d they occu r ,  and appropr i ate 
des i gn and opera t i n g  measures to protect emp l oyees and the pub l i c .  

An uncontro l l ed rel ease o f  h i gh-temperature process mater i a l s  cou l d ,  i n  some cases , present 
f i re ,  therma l , and acute toxi c i ty hazards con s i dered to be mo re s i g n i f i cant than the l ong-term 
hea l th hazards . These acute hazards wi l l  determ i ne the des i gn of safeguards to m i n i m i z e  the 
probab i l i ty of  occu rrence and w i l l  determ i ne the act i ons  to be taken i f  uncontro l l ed ground
l evel rel eases shou l d  occur .  The  p l ant des i gn wi l l  use  the best eng i neer i n g  prac t i ces of modern 
petro l eum-ref i n i ng and petroc hemi ca l  fac i l i t i es to m i n i mi ze the l i kel i hood of such  re l eases . 
Personnel and eq u i pment hazards cau sed by f i res and/or exp l o s i ons w i l l  be m i n im i zed to the 
extent poss i b l e by careful  equ i pment l ayout , i so l a t i on of  eq u i pment w i th va l v i ng , f i re contro l  
a n d  emergency response p l ann i ng ,  a n d  other s u c h  techn i q ues practi ced i n  modern petrochem ica l  
faci l i t i e s . 

4 . 1 . 3 . 3  E ng i nee r i ng contro l s of fugi t i ve emi s s i ons  

Fug i t i ve part i c u l ate emi s s i ons  contri bute to  the  tota l  s u spended part i c u l ate emi s s i ons  of the 
p l ant . These i n c l ude d u s t i n g  from coal  p i l es ,  S RC so l i d  product storage p i l es ,  and so l i d 
handl i ng operat i ons . S u c h  emi s s i ons  fal l under prov i s i on of  t h e  C l ean Ai r Act.  Contro l mea 
s u res des i gned to comp l y  wi th t h i s  act ( d i s cussed i n  Append i x  C ,  Sects . C . l . 2 . 1 , C . 2 . 2 . 3 ,  
C . 3 . 1 . 2 )  shou l d  m i n i m i ze pub l i c  hea l th i mpacts cau sed by t h i s source . Furthermore , trans port of 
most fug i t i ve parti c u l ates w i l l  proba b l y  be over s hort d i s tances on l y ,  wh i ch wi l l  res tri ct  
env i ronmental  i mpacts to  areas near  t he  fac i l i ty ( Sect .  4 . 2 . 3 . 1 ) .  Neverthe l ess , meas urements 
w i l l  be made to determ i ne the phys i ca l  and chem ica l  character i s t i cs of these materi a l s 
( Sect . 4 . 5 ) .  

Add i t i ona l  concerns from an occupat i ona l  and pub l i c  hea l th v i ewpo i nt  are fug i t i ve hydroca rbon 
emi s s i ons from process eq u i pment that may be adsorbed on part i c u l ates or occur as vapors . Pump 
and compres sor seal s ,  va l ve pack i ngs , and dra i ns  are maj or  sources of l ea ks and fug i t i ve em i s 
s i ons . T h e  proposed p l ant des i gn w i l l  i n c l ude doub l e  mechan i ca l  sea l s wi th f l u i d  barri ers o r  an 
eq u i va l ent sys tem for centri fugal pumps and compres sors that handl e gaseous , l i ght- l i qu i d ,  or 
two-phase organ i c  l i q u i ds .  The  d i s tance p i eces on rec i procatory pumps and compressors w i l l  be 
purged w i th n i trogen , and t he purged materi a l s wi l l  be d i rected to the contro l l ed combustor.  
Samp l i ng po i n ts ut i l i zed to character i ze process streams w i l l  be equi pped w i th caps , b l i nd 
f l anges , or doub l e  va l v i n g  to e l im i nate sma l l fug i t i ve emi ss i ons  caused by s ampl i ng-va l ve 
fa i l ure .  Opera t i n g  procedures for sampl i ng wi l l  be des i gned to m i n i m i z e  evapora t i on or aeroso l  
forma t i on d u r i n g  samp l i ng a n d  t o  e l im i nate l osses  t o  the envi ronment caused by d i scard of the 
i n i t i a l samp l i ng fl ow .  Se l ected fl anges wi l l  be eq u i pped w i th O-r i ng  compres s i on gas kets to 
reduce the probab i l i ty of  l ea ks past meta l -meta l i nterfaces . 

I t  i s  p l anned that addi t i ona l  contro l s of fug i t i ve emi s s i ons  wi l l  i nc l ude a program of eq u i pment 
i n spect i on , l ea k  detect ion , and area mon i tori ng for earl y i dent i f i cat i on and e l im i nat ion  of 
emi s s i on source s .  Because  such l ea ks ( espec i a l l y  from h i gh-press u re sources ) can pose a f i re 
hazard a s  we l l  as a hea l th hazard , they w i l l  rece i ve i mmed i ate attent i on a fter detect i o n .  Some 



4-8 

of  the major  process sytem components conta i n i ng materi a l s of concern that are ant i c i pated to 
requ i re frequent ma i ntenance wi l l  be i n sta l l ed i n  para l l e l redundancy to a l l ow for repa i r  
i mmed i ately a fter detec t i on o f  emi s s i ons wi thout overa l l system shutdown . 

Fug i t i ve emi s s i ons to the atmos phere are not expected to be the maj or  source of occupa t i ona l  
exposure for  those  p l ant workers i nvol ved i n  ma i ntenance operat i o n s .  For  these  worker cate
gori es , derma l exposure i s  expected to be the most  s i g n i f icant  exposure mechan i sm .  Meas u res to 
mi t i gate these exposures are d i scussed in Sect . 4 . 1 . 3 . 6 .  Fug i t i ve emi s s i on s  to the atmosphere 
a re expected to be the maj o r  expo s u re source to other categor i es of workers at  the p l ant  s i te 
because process temperatures u sed w i l l  often far exceed the bo i l i ng poi nts  of even the h i g her
mo l ecu l ar-we i ght  pol ycyc l i c  a roma t i c  hydrocarbons  and ami nes . The h i gh pres s ures u sed in these 
processes ens ure some l ea kage of  these materi a l s as  aeroso l s .  T he i r presence in a i rborne 
emi s s i on s  i s  s upported by mon i tor i ng  at Donor Sol vent p i l ot fac i l i t i e s . Eng i neeri ng contro l s  
d i scus sed a bove wi l l  . be des i gned wi th the i nten t o f  l i mi t i n g  concentrat i ons o f  fug i t i ve hydro
carbon emi s s i on to wi th i n  the  OSHA- spec i f i ed Thresho l d L i m i t  Va l ue ( TL V )  for coa l -tar p i tch  
vo l at i l es i n  a l l process areas . The  proposed New Source Performance Standards fo r t he  Synthet i c  
Organ i c  Chemi cal  �1anufactu r i n g  I n du s try ( SOG1 I ) has  a l so been u sed a s  a bas i s  for the des i g n  of 
contro l s for fug i t i ve vol a t i l e  organ i c  compounds . 

Al though there has  not been a l ong-term ep i demi ol og i ca l  study of i nterna l  organ cancers w i th 
coal l i quefact i on wor kers , there have been epi demi o l og i c a l  stud i es of  workers in i ndustri es 
w h i c h  produce rel ated compounds from coal . 4 - 1 2 These and other a n i ma l  stud i es have res u l ted i n  
standards for expos ure to vol at i l e  carci nogen i c  coal -deri ved materi a l s  i n  the coke-oven i ndustry . 

The ep i demi o l og i ca l  study of co ke-oven workers 5 that rel ated coa l -tar p i tch  vol at i l es ( CTPV ) 
exposure groups to death ra tes conc l uded , "The  establ  i s hed thresho l d 1 i m i t  va l ue ( TLV ) of 
0 . 2  mg/m3 i s  con s i dered to be adequate , a s  th i s  l evel  of expo s u re for an  average per i od of  
30 years does  not i ncrease the r i s k  of  dyi ng from l ung  cancer . "  As an upper  l i m i t ,  eng i neer i ng 
contro l s w i l l  be des i gned to keep expo s u res wi th i n  the l i m i ts s pec i f i ed by OSHA5 for CTPVs wh i l e  
further mon i tor i ng , c hemi cal  characteri zat i on , b i o l og i ca l  test i n g , and occupationa l  and  pub l i c  
hea l th asses sments can b e  carried out  i n  conj unct ion  wi th opera t i on o f  the SRC- I fac i l i ty to 
devel op d i rect ly  app l i cab l e protect i o n  procedu res . 

To reduce worker expo s u re i n  enc l osed env i ronments  such  a s  control rooms and office  a reas , 
con s i dera t i on i s  be i ng g i ven to control meas u res s uch  as fi l teri ng recyc l ed vent i l at i on and a i r  
cond i t i on i ng a i r  to prevent b u i l dup  o f  h i g h  concentrat ions  o f  fug i t i ve hydrocarbon aerosol s .  

Because of d i s pers i on , i t  i s  fe l t  that expo s u re to fug i t i ve hydrocarbons tran sported away from 
the p l ant s i te w i l l  not have a s i gn i fi cant hea l th i mpact because concentrat i ons i n  the i mmed i ate 
p l ant  area w i l l  be he l d  to l ow l evel s .  Mon i tor i ng to be done in the s u rround i ng area to ensure 
that such  concentrat i ons are negl i g i b l e  i s  d i scussed  i n  Sec t .  4 . 1 . 3 . 5 .  

4 . 1 . 3 . 4  Ma i n tenance 

Wh i l e  ma i ntenance opera t i ons  prov i de an  opportun i ty for unp l anned rel eases to the env i ronment , 
the major  r i s k  w i l l  be occupati onal  exposure v i a  s k i n  contact and i nha l a t i on . Experi ence at the 
Fo rt Lewi s SRC p i l ot p l ant  and at p l ants manufactur i ng hazardous chemi cal s i nd i cates that th i s  
r i s k  can be s i gn i fi cant ly  amel i orated by prov i d i ng i ndustr i a l  hyg i ene tra i n i ng and protect i ve 
equ i pment for the work force and by deve l o p i n g  safe , proper ma i ntenance procedures to m i n i mi ze 
env i ronmental  re l ease  and personnel exposure .  

For the demonstra t i on p l ant , spec i f i c  h i g h l y  deta i l ed ma i ntenance procedures  wi l l  b e  deve l oped 
after deta i l ed des i gn of the process  equ i pment is compl eted . These procedu res w i l l  be based on 
experi ence devel oped i n  other i ndustri es that handl e mater i a l s that a re hazardous  through 
personal contam i nat ion , e spec i a l l y  s k i n  contact . These procedures w i l l  s pec i f i c a l l y  address  
( but  a re not l i mi ted to ) the fo l l ow i ng a reas : ( 1 ) the poten t i a l  hea l th hazard , ( 2 )  frequency of  
ma i n tenance , ( 3 )  req u i red ma i ntenance i dent i f i ed by  emi s s i ons  mon i tori ng , (4 )  procedures for 
m i n i mi z i ng fug i t i ve emi s s i ons  d ur i n g  ma i ntenance , ( 5 )  decontami nat i on procedures before work i ng 
on equ i pment or s h i pp i ng offs i te ,  and  ( 6 )  conta i nment of  decontami nat i on fl u i ds and was h  waters . 

4 . 1 . 3 . 5  Mon i tori ng 

Parts of  the m i t i gat i on process to prevent hea l th i mpacts w i l l  be a thorough  mon i to r i ng program.  
T h i s  w i l l  con s i s t of three types of  mon i tori ng : ( 1 )  emi s s i ons  mon i to r i n g  from po i nt and fug i t i ve 
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source s ,  ( 2 )  amb i ent mon i tori ng ( both  at the  s i te and in  the  s urroun d i n g  env i ronmen t ) , and  
( 3 )  a rea/ personnel mon i to r i n g  to determ i ne worker exposure s .  The  l atter is  an i ntegra l part of 
the i ndu stri a l  hyg i ene p rog ram and i s  d i scus sed in  Sects . 4 . 1 . 3 . 6 , 4 . 5 , 4 . 6 ,  and Append i x  Z .  

Mon i to r i n g  of po i nt emi s s i o n  sources wi l l  make i t  pos s i b l e to ens ure that emi s s i on contro l  pro
cesses and equ i pment are functi on i ng properl y and that em i s s i ons  are wi t h i n  regu l ated l i m i ts . 
T he  mon i to r i n g  systems w i l l  i ncl ude stack  s amp l i ng for a i r  emi ss i ons  to mon i tor a l l cr i teri a 
pol l utants a s  wel l a s  mater i a l s bel i eved to be poten t i a l  hea l th hazards ( e . g . , pol ycyc l i c  
a romat ic  compounds , both a s  vapors and i n  s u spended part i c u l ate matter ) .  Al l a i rbo rne sampl i ng 
equ i pment w i l l  conta i n  co l d  traps or s i m i l ar mea s u res for m i n im i z i ng l o ss  of vol at i l e  organ i c s 
dur i ng samp l i ng procedu res . Some of the  vol at i l e  organ i c s  may conta i n  compounds of s i gn i f i cant 
genotoxi c i ty ( e . g . , benezene and l ower mo l ecu l ar  we i g ht a roma t i c  ami nes ) .  Mon i to r i ng methods 
for other compounds s hown to be tox i c  throug h  ongo i ng re search wi l l  be devel oped and dep l oyed . 
Wastewater d i scharge wi l l  be mon i tored for regu l ated pol l u tants ( e . g . , tox i c  meta l s ,  BOD ,  total 
s u spended sol i ds )  and a l so for mater i a l s wh i c h  a re poten t i a l l y  toxi co l og ica l l y  act i ve ( e . g . , 
pol ycycl i c  aromat ic  and other mater i a l s of concern , as i dent i f i ed through ongo i n g  research ) .  I n  
add i t i on to ensur ing  compl i ance w i th regu l atory l i m i ts ,  t h i s  mon i tori ng w i l l  he l p  i dent i fy 
sources of potent i a l  probl ems and appropr i ate areas for proce ss mod i f i cat i on . 

Ambi ent  mon i to r i n g  of a i r ,  s urface water ,  and groundwater qual i ty wi l l  be carried  out  by the 
proj ect s ponsors i n  the  v i c i n i ty of  the p l ant to determ i ne the i mpact of emi s s i o n s .  T h i s  
prog ram wi l l  be des i gned to mon i tor the i mpact of emi s s i o n s  bo th a t  the p o i n t  o f  max i mum con
centrat ions  ( to the  extent that t h i s  i s  pos s i bl e )  and at s i gn i f i cant receptors even though 
pol l utants are d i spersed before reac h i ng these receptors . T h i s  w i l l  be u sed to ens ure com
p l i ance wi th amb i ent  a i r  qual i ty standards for c r i te r i a  pol l utant s ,  to assess  the i mpact on 
atta i nment reg i on s  fo r PSO  determi nat ion s ,  and to prov i de a basel i n e  for compari son when 
pl ann i ng for pos s i b l e  commerc i a l i za t i on . I t  wi l l  a l so be u sed to ens ure that there i s  no 
s i gn i f i cant i mpact on pol l utant concentrati ons  for groundwater or su rface water cau sed by 
emi s s i on s  from the  demon stra t i on p l ant . I f  s i gn i f i cant i mpacts are detected , m i t i ga t i on 
measures w i l l  be i mpl emented by the project sponsors . 

Because comp l ex hydroca rbons a re a potent i a l  publ i c  hea l th probl em of concern , they wi l l  be 
mon i to red at  the  po i nts  where a i r d i s pers i on model i ng pred i cts  g reatest exposure for the 
s u rround i ng pub l i c  ( to the exten t pos s i b l e ) . Th i s  mon i tori ng wi l l  serve to i nd i cate s i gn i 
f i cant  exposures a s  they occur .  I n  conj unction  wi th source mon i tori ng , th i s  amb i ent mon i tori ng 
wi l l  a l l ow source m i t i ga t i on tec h n i ques to be ana l yzed and i nst i tuted at the p l ant  whenever 
requ i red to protect publ i c  hea l th .  

S i m i l ar mon i to r i n g  for tox i c  materi a l s wi l l  b e  carri ed out by sampl i ng aquat i c  l i fe that mi ght  
be exposed to trace concentrat i ons caused by wastewater effl uents . T h i s  w i l l  be espec i a l l y  
d i rected toward i dent i fy i n g  b i oaccumu l at i on o f  these materi a l s  by organ i sms . Emphas i s  w i l l  be 
on accumu l at i on i n  organi sms ( e . g . , f i s h ,  crayf i s h )  wh i ch cou l d  cause d i rec t do sage to man , or  
wh i c h  a re i n  the  food c ha i n  of these organ i sms . 2 1 

4 . 1 . 3 . 6  Occupa t i on a l  hea l t h  protect i on 

A t horough i ndustr i a l  hyg i ene program w i l l  be i ns t i tuted to ensure the adequacy of en g i neer i ng 
con trol s des i gned to mi n i m i ze worker exposure to potent i a l l y  tox i c  materi a l s and to i n st i tute 
add i t i ona l  contro l s i f  neces sary .  Th i s  program i s  based on experi ence ga i ned at the Fort Lew i s  
a n d  W i l sonv i l l e  S RC p i l ot pl ants a n d  o n  state-of- the-art pract i ces i n  coal  l i quefact ion  and 
rel ated i ndustr i e s .  

E n g i neeri ng contro l s are expected t o  mi n i mi ze exposures t o  materi a l s hav i ng acute c hemi cal  
toxi c i ty and to  reduce concentrat ions  of a l l reg u l ated s u bstances to  w i t h i n  l i mi ts spec i f i ed by 
OSHA except d ur i n g  emergency cond i t i on s  ( f i res , expl o s i on s ) . Add i t iona l l y ,  t he i ndustr i a l  
hyg i ene program wi l l  be des i gned t o  m i n i m i ze the exposure to potenti a l l y  tox i c  materi a l s that 
a re presen t l y  unregu l ated . 

To prov i de the  greatest amount of protect i on ,  i t  w i l l  be a s s umed that a l l  proces s  s treams hav i n g  
t h e  poten t i a l  t o  conta i n  tox i c  mater i a l s  ( carc i nogen i c  or otherwi se )  a re tox i c .  Unt i l or un l ess  
toxi col o g i c a l  and process  s tream characteri zat i on stud i e s  have i dent i f i ed a process stream a s  
b e i n g  noncontri butory to carc i nogenes i s  processes of  " i n i t i a t i o n "  a nd  " promot i on , "  i t  w i l l  be 
treated as a poten t i a l  hazard to workers , and a l l app l i cab l e  e l ements of the occupat i onal  hea l t h  
program wi l l  b e  fol l owed i n  dea l i ng w i th i t .  
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The pri mary mec han i sms fo r worker exposure to these b i o l og i ca l l y  act i ve mater i a l s w i l l  be 
t hrough derma l contact and i n hal a t i on . The i ndustr i a l  hyg i ene prog ram wi l l  be des i gned pri 
ma ri l y  to control both t hese mechan i sms of exposure .  Worker educa t i on and tra i n i ng i s  the f i rs t  
e l ement o f  t h e  prog ram . T h e  core of any successfu l  occupat iona l  hea l th program i s  wo rker 
acceptance and part i c i pat i on , and th i s is a stated goal of the prog ram . The means  of atta i n i ng 
th i s  goal  a re threefo l d :  i n i t i a l tra i n i ng of new empl oyees ,  annua l  retra i n i n g ,  and per i od i c  
hea l th and sa fety meet i ng s .  T h e  l a tter wi l l  a l l ow a i r i ng o f  i nd i v i dua l  concern s and perm i t  
rev i ew of emergency procedure s .  The  wo rkers wi l l  b e  fami l i ar w i th t h e  potent i a l l y  hazardous 
nature of proce ss  materi a l s ,  with mechan i sms of exposure , and w i th the wo rker protect ion pro
cedures i mp l emented to m i n i m i ze expos ure . 

The  proper u se and ma i ntenance of protec t i ve equi pment and c l ot h i ng hel ps to mi n i m i ze a ny adverse 
hea l th effects of worker exposure to coal  l i quefact i o n  materi a l s that may pose hea l th hazards . 
For norma l operat i on s ,  emp l oyees i n  areas where contact can  occur w i l l  be i ssued and requ i red to 
use overa l l s ,  underwea r ,  socks , and l eather boots w i t h  o i l -res i stant so l es . I n  the event of a 
sp i l l  of tox i c  mater i a l s or work  a s s i gnment that m ight  l ead to persona l  contami nati on , the 
empl oyee wi l l  wear spec i a l  protecti ve equ i pment  such a s  synthet i c  ru bber boots , s pec i a l  g l oves , 
a n  i mperv i o u s  ra i n  s u i t ,  face s h i e l d ,  gogg l es ,  and/or re s p i rator . Hear i ng protecti on wi l l  be 
provi ded i n  areas wi th h i gh no i se l evel s .  V i s i tors enter i ng  the pl ant  wi l l  be prov i ded w i th 
protecti ve c l ot h i ng to prevent contam i nat ion of the i r  street c l oth i n g .  

T o  protect the worker a n d  t o  preven t transport of  coal  l i quefact ion  con tami nants  off the pl ant 
s i te ,  s pec i a l  p rocedures and faci l i t i e s  have been devel oped for empl oyees wo rk i ng  i n  areas where 
contami nat i on may occur .  The  key e l ements in the des i g n  and use of the c hange faci l i ty are the 
segregated " c l ean "  and " d i rty" areas and a mandatory da i l y  shower and s hampoo for workers . Al l 
empl oyees and v i s i tors mu st  pass  through  a change fac i l i ty when ente r i n g  or l ea v i n g  the p l ant  
areas  where contami nat i on c an occur . Mon i to r i n g  of personal  hyg i ene effec ti venes s  ( e . g . , s k i n 
contami nat i o n )  w i l l  be a s sessed a s  a techn i que for i mprov i ng worker hyg i ene . I f  th i s  i s  con
c l uded to be a safe and effecti ve pract i ce ,  it  w i l l  be made ava i l ab l e  to workers a s  they pass  
through the change fac i l i ty .  One poss i bi l i ty depends upon opt i ca l  fi ber methods for quant i ta t
i ng derma l exposure to pol ycyc l i c  aroma t i c  mater i a l s  wh i ch are cu rrent ly  be i ng deve l oped at Oak 
R i dge N a t i ona l  L aboratory .  These methods are be i ng ref i ned to m i n i m i z e  the u l trav i o l et ( UV ) 
l i ght  i nten s i ty used i n  the tech n i que . Th i s  i s  necessary because  bes i des  posses s i ng genotox i c  
dangers by i tsel f ,  UV  l i ght  may act i vate some pol ycycl i c  aroma t i c s  absorbed i n  t h e  s k i n  t o  the i r  
act i ve mutagen i c  and carci nogen i c  forms . T h i s  mon i tori ng need not be done da i l y ,  but  on ly  
per i od i ca l ly  and after known h i gh-dose exposure i nc i dents i nvol v i ng wo rkers . Th i s  method may 
not detect the aroma t i c  ami nes that can  eas i l y  pass  through the s k i n  i nto the lymph and b l ood . 
However ,  because  these compounds w i l l  represent on ly  a sma l l proport i on by we i g ht of the tota l 
f l uorescent mate r i a l  presen t ,  a n  accurate e st imate of tota l derma l pol ycyc l i c  aromat i c exposure 
can  be obta i ned . 

The  second e l ement of the worker protec t i on program i s  a carefu l ly  des i gned set of spec i f i c  work 
pract i ces . The demon strat i on p l ant wi l l  fo l l ow comprehen s i ve and spec i f i c a l ly  defi ned work 
pract i ces i n  the fo l l ow i ng area s :  personal decontami nat i on , wa sh i ng  pract i ces fol l ow i ng 
a c c i dental  contam i nat i o n ,  eat i n g ,  dri n k i ng ,  smo k i n g ,  materi a l  transfera l s ,  materi a l  storage , 
materi a l  d i sposal , ma i ntenance procedures , and emergency p l ans  and procedure s .  These wo rk 
pract i ces w i l l  be i n  accord wi th accepted p r i nc i p l es of i ndustr i a l  hyg i ene fo l l owed in  other 
i ndustr i e s  wh i c h  have handl ed hazardous mater i a l s in  the past .  

Med i ca l  mon i tori ng i s  a n  i mportant t h i rd e l ement  i n  the  program. A med i ca l  mon i tori ng  program 
wi l l  be made ava i l a b l e to a l l  emp l oyees who may be occupati ona l ly  exposed to coal  l i quefact ion  
products , and  part i c i pa t i on i n  the  mon i tori ng prog ram wi l l  be  encouraged . Exam i nat ions  des i gned 
to detect poten t i a l  coa l - l i quefact i on-re l ated symptoms w i l l  be made before empl oyment  and 
annua l l y  thereafter u n l e s s  a d i fferent frequency i s  i nd i cated on the bas i s  of profess i ona l  
med i ca l  j udgmen t .  T h i s  med i ca l  mon i tor i ng  wi l l  he l p  detect med i ca l  p rob l ems early  ( shou l d  any 
occu r ) , when prognos i s  fo r s uccessful  treatment i s  general ly  very h i gh .  

I t  i s  of utmost  i mportance to reta i n  emp l oyee records for a s uff i c i ent period of t i me .  Because  
of  the occupat i ona l  hea l th uncerta i nt i e s  i n herent i n  a new i ndustry and the l ong  l atency pe ri od 
of poten t i a l  cancers , empl oyee records w i l l  be kept for a per iod  of t i me con s i stent wi th or 
l onger than those s t i p u l ated i n  Federa l regu l a t i ons . These records s ha l l i nc l ude demog rap h i c 
i nformat i on a s  wel l a s  comprehens i ve work h i stori es , exposure mon i tor i ng  data , and med i ca l  
surve i l l ance resu l t s .  
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The fourth e l ement o f  the p rogram i s  a thorough system o f  i ndustri a l  hyg i ene mon i tor ing  w h i c h  
wi l l  a s s e s s  worker exposures t o  potenti a l l y  harmfu l subs tances a n d  hel p formu l ate work practi ces  
and eng i neer ing  control s to prevent expos ure .  Potent ia l  i nd i cator compounds wi l l  be eva l uated 
by methods equ i va l ent to or more c urrent than those d i scus sed by the Nationa l  Inst i tute for 
Occupati onal  Safety and Hea l th ( N I OSH ) . 3  F requency of  mon i to r i ng wi l l  be dependent upon an 
a s ses sment of the potency of  tox i cants and the i n i ti a l concentrat i ons mea s u red . Protoco l s  wi l l  
be deve l oped by an i ndustri a l  hyg i en i s t .  I n i ti a l area and personnel mon i tor i ng wi l l  be con
ducted for ,  but not l im i ted to , the fol l owi ng agents : coal  dus t ,  coa l -tar  p i tch  vo l ati l es 
( CTPVs ) ,  po l ynuc l ea r  a roma t i c  hydrocarbon s ,  a roma t i c  ami nes , p henol s ,  c reso l s ,  benzene , tol uene , 
xyl ene , i nd i cator  compound ( s ) for aza-/ i m i no-a renes , carbon monox i de ,  n i c ke l  carbonyl , carbonyl 
s u l f i de , hydrogen s u l fi de , s u l fur d i ox i de ,  hydrogen cyan i de ,  we l d i ng fumes , s i l i ca ,  trace 
metal s ,  no i se ,  l i ght i ng ,  and rad i at i on . Materi a l s wi l l  be identi f i ed ( i nd i cator compounds ) that 
may be mon i tored rou t i ne ly  and cont i nuou s l y  to ensure hea l th protect i on .  

4 . 1 . 3 . 7  Tran sportat i on a c c i dents 

Al though acc i dental re l eases  on the p l ant s i te are not expected to resu l t  i n  publ i c  expos ure , i t  
i s  l i ke l y  that transporta t i on o f  the products wi l l  a t  some t i me resu l t i n  acc i dental  rel eases 
wh i c h  resu l t in  d i rec t  and i nd i rect expos ure of the publ i c  to process mate r i a l s .  D i rect expo
s ure may resu l t from contact wi th the mate r i a l  because of  i nvol vement in the acc i den t ,  response 
and c l eanup operat i on s ,  or from i n hal a t i on of mater i a l s aerosol i zed as a resu l t of f i re .  
( Append i x  DO  h a s  a deta i l ed trans porta t i on s p i l l s  ana l ys i s . )  I nd i rect exposure cou l d  occur 
t h rough  contam i nation of  mun i c i pa l  or  domest i c s u rface water or  groundwater supp l i es or through 
the aqua t i c  food cha i n .  

The proposed coal  l i quefact ion demonstrati on p l ant i n  Newman ,  Kentucky , wi l l  have a capac i ty of 
5400 metri c tons of coa l per day ( 6000 tpsd )  and wi l l  produce energy produc ts wh i c h  con s i st of 
heavy fue l s o i l s ,  l i g ht  fuel  o i l s ,  and sol i d  S RC - I  fue l . 

The S RC- I so l i d  product was not cons i dered i n  the transporta t i o n  s p i l l  ana lys i s  because pre
l im i nary l a boratory tests s how t hat  l eachates from that product do not a ppear to present a 
s i gn i fi cant  hazard to water qual i ty or  the envi ronment a s  a who l e ( see Appendi xes C and P ) . The 
purpo se o f  t h i s sect ion  i s  to i nvesti gate only the wo rst-case s p i l l  for the route sel ected 
bel ow , wh i ch i s  cons i dered to be the l os s  of  SRC- I l i q u i d s  dur i ng s h i pment .  A br ief  ana lys i s  
o f  the potenti a l  consequences o f  a worst-case s p i l l  i s  a l so i nc l uded . 

Tran sportat i on routes 

L i ght oi l products . Fo r purposes o f  thi s ana l ys i s  i t  was a s s umed that the SRC-I  l i g ht  l i qu i d  
products wi l l  b e  trans ported t o  Lake Charl es , Loui s i ana ( Ta bl e 4 . 1 ) .  One pos s i b l e route , 
se l ected by computeri zed routi ng ana lys i s ,  i s  d i scussed be l ow .  Th i s  rou t i ng was used for the 
p urpose of i mpact ana l ys i s .  The l i g ht o i l SRC-I  s h i pments wou l d  be o r i g i nated by the Lou i s v i l l e  
and Nashv i l l e  ( L&N ) ra i l road at  the pl ant ' s s i di ng i n  Newman ,  and the s h i pments wou l d  i n terl i ne 
wi th the Southern Pac i fi c  Ra i l road ( S P )  at the Avonda l e  Swi tch i ng Yard i n  New Orl eans for f i na l  
del i very to  Lake  Charl es . 

Table 4.1 .  Summary statiStics lor projected 
SRC-I liquids movements 

H eavy products 

Volume sh ipped per month ,  tonsa 
N u m ber of sh ipments per month 
Ton-m iles per month 
Car-mi les per month 

Light products 

Volume sh ipped per month ,  ton s  
N u m ber o f  shipments per m o n th 
Ton-mi les per  month 
Car-mi les per month 

a M on th = 30 days. 

4,050 
1 

2, 1 26,250 
3 1 , 500 

42,900 
8.7 

42,900,000 
630,630 
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After ori g i nat i ng i n  Newman ,  the s h i pment wou l d  proceed through Henderson , Kentucky , and south 
through Hopk i nsv i l l e ,  Kentucky , i n to Tennessee . The route for SRC- I  s h i pments i n  Tennessee 
wou l d  pass through the c i ty of  Nashv i l l e  before enteri ng A l a bama . The s h i pment wou l d  conti nue 
south through  the major i ndustr i a l  c i t i es of  B i rmi ngham,  Montgomery , and Mob i l e .  The route 
a l ong the Gu l f  of Mexi co wou l d  pass  through the c i ti es of B i l ox i  and Gul fport , then enter 
Lou i s i ana and cross Lake Pontchartra i n  i nto New Orl eans . The f i na l  del i very wou l d  be to the 
C i t i es Servi ce Refi nery at  Lake Cha r l e s . The SP Ra i l road serves th i s  refi nery on a reg u l a r  
ba s i s ,  a n d  the s i d i ng and swi tc h i ng i nfrastructure are i n  good opera t i ng cond i t i o n .  T h e  ra i l  
route over wh i c h  th i s  s h i pment wou l d  be ha ul ed i s  i n  good cond i t i on and does not present a 
capac i ty probl em i f  on ly  two addi t i on a l  tra i ns operate per wee k .  T h i s  route i s  des i gnated a s  
" A "  mai n l i ne by the Federa l Ra i l road Adm i n i s tra t i on ( FRA ) , wh i ch i s  FRA t s  h i g hest des i gnati on 
for a ra i 1 1 i ne .  

The ra i l  s h i pment from Newman to Lake Cha r l e s  wou l d  pass through more than one hundred towns , 
c i ti es ,  and commun i t i e s  wh i c h  have a comb i ned popu l a t i on of over 2 . 5  mi l l i on peop l e .  An acc i 
dent res u l t i ng i n  a n  exp l o s i on or  a sp i l l  i n to the water supp ly  cou l d  have adverse effects on 
the l oca l popu l a t i on .  

The l a rgest c i t i es through wh i c h  the l i ght o i l s h i pment wou l d be tran sported a re New Orl eans 
( 55 5 , 000 ) , Nashv i l l e  ( 46 1 , 000 ) , Mo b i l e  ( 368 , 300 ) , B i rmi ng ham ( 2 7 8 , 000 ) , and Montgomery ( 1 89 , 600 ) . 
A l i s t of a l l towns and c i t i es of over 1 000 i nhabi tants through wh i c h  the route passes i s  
presented i n  Ta b l e 0 0 . 1 ,  Append i x  �O . 

The descri bed ra i l  route to Lake Charl es c rosses numerous r i vers , creeks , and wet l ands . The 
to ta l  number of  water bod i es c rossed proba b ly  exceeds one hundred . The maj o r  r i ver cros s i ngs  
are l i sted in  Ta bl e 0 0 . 2 ,  Append i x  �O . I n  Ken tucky , ra i l  s h i pments wou l d  c ross the Green Ri ver 
at  two l oca t i ons . I n  Tennessee the major  cros s i ng wou l d  be over the Cumberl and Ri ver at  
Nashvi l l e .  I n  Al a bama the ra i l  route woul d cross the Tennessee R iver  a t  Decatur ,  the Al abama 
Ri ver nea r Montgomery , and the Mob i l e  Ri ver at Mob i l e .  The route wou l d  cross the Mi s s i s s i pp i  
Ri ver before enter i ng New Orl eans and i nterl i n i ng wi th t h e  S P  Ra i l road . Al ong the Gu l f  of 
Mex i co coa s t  from Mo bi l e  to Lake Cha r l e s , the ra i l  s h i pment wou l d  pass  through bayou terra i n .  
T h i s terra i n  conta i ns wetl ands and sen s i t i ve p l ant  and an ima l  spec i e s  wh i c h  cou l d  be adverse ly  
affected by a spi l l  of SRC- I l i qu i d  products . 

S p i l l ed SRC- I l i q u i d  cou l d  contami nate mun i c i pa l  wa ter suppl i es a l ong the route , i n  both the 
case of systems suppl i ed by surface water and groundwa ter . Sp i l l s  on l and cou l d  perco l ate i nto 
and contami nate groundwater .  However ,  the soi l tends to retard movement and a ttenuates many 
chemi ca l s pec i e s .  The ro l e  of the soi l i n  attenuati ng sp i l l ed chemi ca l s  i s  d i scussed i n  a l a ter 
secti on ( s ee Sec t .  6 . 2 . 2  Appendi x  DO ) .  There i s  no such buffer aga i nst  contami nat i on of surface 
waters i n  the event of  a sp i l l  d i rec t ly  i nto open wate r .  Many of the streams l i sted in Ta b l e  
00 . 2  a r e  used for publ i c  water s upp ly .  For  examp l e ,  t he  Cumberl and R i ver i s  t he  source of wa ter 
for metropol i tan  Nashv i l l e ,  Tennes see . 

Heavy o i l  products . For the purposes of th i s  ana l ys i s i t  was assumed that the SRC- I heavy 
l i q u i d  products wi l l  be transported to P i ttsburgh , Pennsyl vani a .  One poss i bl e  route , sel ected 
by computeri zed rout i ng ana lys i s ,  i s  d i scussed bel ow . T h i s  rout i ng wa s used for i mpact ana l ys i s .  
The route for the heavy o i l s  from the Newma n demonstra t i on pl ant  to P i ttsburgh  wou l d  be over 
L&N ra i l  l i nes and t he C he s s i e  Ra i l  L i nes , both of  wh i ch are subs i dar ies  of  the CSX  ra i l  corpo
rati on .  T he  u se  of  a s i ng l e  carr i er from p l ant  to  dest i nation  and i nfrequent s h i pments mi n im i ze 
the probab i l i ty of  a n  acci dent or i nc i dent in tran s i t .  

The s h i pment wi l l  or i g i nate o n  exi st i ng L&N ra i l  l i nes i n  Newman and wou l d  be ha u l ed northea st 
through  Lou i sv i l l e ,  Kentucky ,  to Cov i ngton , Kentucky .  At Cov i ngton , the s h i pment wou l d  swi tch 
to Ba l t imore & Ohio ( B&O ) ra i l  l i nes , part of  the Ches s i e  sys tem . 

The major c i ti es through wh i ch the heavy o i l s h i pment of SRC - I  products wou l d  pass  i nc l ude : 
Owensboro ( 50 , 700) , Lou i sv i l l e  ( 3 1 0 , 000 ) , Cov i ngton ( 43 , 900 ) , C i nc i nnati  ( 383 , 000 ) , Col umbus 
( 529 . 000 ) , Wheel i ng ( 4 2 , 700)  and P i ttsburgh (42 1 , 000 ) . 2 2  A l i st i ng of  a l l towns a n d  c i t i es wi th 
popu l a t i on over 1 000 through  wh i ch the route pas ses i s  presented in  Ta b l e 00 . 3 ,  Appendi x  �O . 

The route from Newman to P i ttsburgh wou l d  cross the Oh i o  Ri ver twi ce , a t  Cov i ngton , Kentucky , 
and Wheel i ng ,  West V i rg i n i a .  Add i t i ona l r i ver and creek c ross i ngs i n  Oh i o  are l i s ted i n  Ta b l e 
00 . 4 ,  Append i x  �O .  Al ong th i s  route there are rel at i ve ly  few r i ver and stream c ros s i ngs , as  
compared to  the  southern route prev i o u s l y  descri bed for  l i ght l i q u i ds .  
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Spi 1 1  probabi  1 i ty 

Because  the SRC- I l i qu i d  fuel i s  a new energy product , very few s h i pments have occurred and no 
acci dent data have been reported . To prov i de a mea s u re of the probabi l i ty of an acci dent 
i nvo l v i ng future SRC- I s h i pments , an  ana l ys i s  of s h i pments of s i mi l a r  commodi t i es and reported 
ra i l  i nc i dents i nvol v i ng haza rdous  mater i a l s  i s  presented i n  Sec t .  4 . 0 , Append i x  D O .  

T h e  fo l l ow i ng producti on/transpo rtation  as sumpt ions  we re made : 

1 .  Heavy l i q u i d  fuel o i l s ,  produced at  a rate of 1 22 met r i c  tons per day , wou l d  be s h i pped 
once a month to P i ttsburg h ,  Pennsyl van i a  ( appro x i mately 840 km) . T h i s movement i s  expected 
to requ i re one tra i n  of  approxima te l y  60 tan k  ca rs . 

2 .  L i ght  l i q u i d  fuel s ,  produced at  a rate of 1 300 metr i c  tons per day ( 705 metr i c  tons per day 
of naptha and 595 metri c tons per day of fuel o i l )  wou l d  be s h i pped twi ce week ly  from the 
p l ant  s i te to Lake Cha r l e s ,  Loui s i ana .  Each  tra i n  wi l l  cons i st of  approximately 75 tank 
cars . Summary stati st ics  are presented i n  Tab l e  4. 1 .  

S i nce the D E I S  was publ i shed , the product s l a te has c hanged such  that s l i ght ly  greater quant i t i es 
of heavy d i st i l l ate and  l esser  quanti t i es of naphtha wi l l  be produced ( see Sect .  2 . 2 . 1 . 1 ) .  
Therefore , the fo l l owi ng tabl e overstates the probab i l i ty o f  the worst-case sp i l l  occurr i ng . 

S h i pments of SRC- I  l i qu i d  wi l l  probab ly  be c l a s s i f i ed a s  hazardous mate r i a l  because the SRC - I  
l i qu i d  conta i ns naphtha , po l ynuc l ear a romati cs  ( PNA) , tar ,  a n d  other chemi ca l  compounds pre
v i ou s ly  determi ned to be hazardous . Three commodi ty c l asses  from the Standard Transporta t i on 
C l as s i fi cation  Code ( STCC ) were chosen for ana lys i s :  Indus tri a l  I norga n i c  Chemi ca l s ,  M i sce l 
l aneous  Chemi cal  P roducts , and P roducts of Petro l eum Refi n i n g .  Based on the acci dent record for 
these three commodi ty c l a s s es , probab i l i t i es of sp i l l s  from SRC - I  s h i pments were determi ned ( see 
Tab l e 4 . 2 ) . 

Table 4.2. Predicted spili frequencies during rail shipment for the SRC·I  
demonstration plant l iquid product 

Reportable sp i l l  Incidents to water bodies ,n terms of 

No. of sh i pments 
Heavy products 
Light products 

Volume sh ipped 
Heavy products 
Light products 

Ton-m i les 
Heavy products 
L ight  products 

Car-m i les 
Heavy products 
Light products 

Frequency8 

26.000 
3,000 

470 
44 

400 
20 

530 
30 

8 F requency is def ined in terms of months elapsed between 
sp i l l  inc idents. For exam ple, for volume sh ipped,  the f ig u re "470" 
is der ived by d iv i d i ng the tons s h i pped per month by the s p i l l  
i nc ident  frequency ex pressec a s  i n c id ents p e r  tons sh ippe d  (see 
Appendix � O ) .  

The four methods used for determi n i ng acci dent probabi l i ty s how h i g h l y  var iab l e resu l ts ,  w i th 
the est ima te based on number of s h i pments pred i c t i ng the fewes t  acci dents for SRC - I  s h i pments 
and  the est ima te based on ton-mi l es pred i cti ng the mos t  frequent acci dents . The est imate based 
on  number of s h i pments probably underpredi cts the actua l acci dent rate because  both of  the 
routes to be u sed for s h i pment of SRC- I products are l engthy . The resu l ts of  the other three 
methods a re s i mi l a r  to each other.  
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Impacts of spi l l s  

I n  terms of water qua l i ty and aquat i c  ecol ogy , sp i l l s  of SRC- I l i q u i d  product have the poten t i a l  
t o  c a u s e  su bstant i a l  i mpac t .  Three s i tes were sel ected to i l l u strate worst-case impacts ( see 
Appen d i x  DO ) . A sp i l l  of the contents of  one tank car ( 75 , 800 l i ters ) i s  assumed to enter the 
Green Ri ver at  Spotsv i l l e ,  Kentuc ky , ( Case I ) , the Cumberl and R i ver at Nas hv i l l e ,  Tennessee , v i a  
Loves Creek and Cheek Lake  ( Case I I ) , and a Lou i s i ana bayou adj acent to the rai l l i ne  ( Case I I I ) . 
Sp i l l s  i nto the r i vers , i f  not conta i ned , cou l d cause water supply  emergenc i es for Evansv i l l e ,  
I nd i ana , Henderson , Ken tucky ,  Nashv i l l e ,  Tennessee , and Nashvi l l e ' s  northeastern suburbs . 
So l ub l e  phenol i c  compounds i n  s p i l l ed S RC- I  l i ght product cou l d  d i sso l ve  i nto waterbod i es , 
c reat i n g  s hort-term contami nat i on .  Water wi thdrawn from the O h i o  R i ver and the Cumberl and Ri ver 
wou l d  be unf i t  for dr i n k i n g  water because of taste and odor probl ems and the r i s k  of  exposure to 
undes i rabl e orga n i c  compounds . P heno l i c  compounds and other sol ubl e components of the sp i l l ed 
S RC- I  fuel  coul d cause  mas s i ve morta l i ty to aqua t i c  organi sms i n  a zone near the spi l l  s i te .  
Long-term adverse i mpacts t o  water qual i ty and aquati c ecol ogy cou l d resu l t  from i n sol ubl e 
hydrocarbon trapped i n  sand and gravel s ubstrate and d i s persed by adsorpti on to f i n e  sediments 
( Appendi x DO, Sec t .  5 . 1 ) .  

Effects of a sp i l l  of S RC- I l i q u i ds on groundwater qual i ty wou l d  depend on the sp i l l  vol ume , 
l ocat i on , nature of t he s ubstrate at the sp i l l  s i te ,  and c l eanup t imi ng . Because pheno l i c  com
pounds are water-so l ub l e ,  t hey have the greatest potent i a l  for groundwater contami nat i on . 
Effects  of t he sp i l l  of S RC- I I l i qu i d  at the Fort Lew i s  pi l ot pl ant on nearby aqu i fers exempl i fy 
t h i s  potent ia l  ( see footnote 6 ,  Appendi x  DO ) . Pol ynucl ear aromat ic  hydrocarbon s ( PNAs ) have 
very l ow sol ub i l i t i es in water and tend to form mi crodrops that adhere to so i l or sed iment 
part i c l es when d i s persed to the envi ronment . PNAs wou l d  thus  be reta i ned i n  the so i l  near the 
sp i l l  s i te .  

Proposed transportat i on routes for s h i pment o f  S RC - I  l i q u i ds pass over numerous aqui fers w h i c h  
cou l d  be contami nated b y  a sp i l l . O n e  area o f  part i c u l a r  concern i s  t h e  wel l f i el d for t h e  C i ty 
of Owens boro , Kentucky. Groundwater pumped from an al l u v i a l  aqui fer between the L&N rai l road 
and the O h i o  R i ver cou l d  be contami nated by a sp i l l  near the wel l fi el d .  A more compl ete 
d i scu s s i on of sp i l l  effects on g roundwater and so i l s  i s  found in Sect . 5 . 2  of Appen d i x  DO . 

Sp i l l s  on l and or water , e i ther at the storage s i tes or  whi l e  i n  tran s i t  i n  un i t  tra i n s  or 
barges , wou l d  i mmed i ately rel ease h i g h  concentrati ons of nonmethane hydrocarbon s i n to the 
atmosphere .  Those l i ght , i nsol ubl e d i s t i l l ates that wou l d  remai n  above the water surface wou l d  
evaporate . Some of the vapors rel eased are known tox i c  gases such a s  the vapors from naphthal ene 
and phenol porti ons of  the S RC- I product ,  and proper protecti ve resp i ratory equ i pment s hou l d be 
wo rn when near such  s p i l l s .  Effects to a i r  qua l i ty are l i ke ly  to be temporary because  the 
l i q u i d  wou l d  be rap i d l y  absorbed i nto the so i l s ,  and the rema i nder wou l d  be c l eaned up  as 
q u i c k l y  a s  poss i b l e .  S p i l l s  on water wou l d  a l so temporari l y  affect a i r  qua l i ty because they 
wi l l  be conta i ned , recovered , and c l eaned a s  soon as poss i b l e .  Another temporary effect coul d 
resu l t i f  the  vapors of a s p i l l  were to i gn i te .  Add i t i onal s ubstances such  as carbon monox i de 
( CO ) and sooty part i cu l ates wou l d  resu l t from i ncompl ete combust i on of organ i c s .  

T h e  i mpacts from the worst-case sp i l l s  that cou l d  occur duri n g  transporta t i on of SRC - I  product 
con s i der scena r i os w h i c h  a re very un l i ke ly .  The  frequency of the wors t-case sp i l l  i s  consi der
ab ly  smal l er than the frequency of sp i l l s  presented in Tab l e 4 . 2  ( see Appen d i x  DO and Sect . 4 . 1 ) .  

M i t i ga t i on of  transportation  spi l l s  

To reduce the poss i b l e i mpact of publ i c  
acc idents , a program wi l l  b e  i n st i tuted 
c l eanup of mater i a l s from such  sp i l l s . 
l east  the fo l l owi ng e l ements : 

exposure due to rel eases resu l t i ng from transportat ion  
to  pro v i de fast  response for  contai nment , treatment ,  and 
The program presently  be i n g  eva l uated wi l l  i ncl ude at  

• A tel ephone response system operated by  the i ndustri a l  partners , l ocated a t  the pl ant s i te 
and capab l e of prov i d i ng i nforma t i on regard i ng the propert i es , hazards , recommended con
tai nment ,  and c l eanup procedures for S RC products ; 

• Part i c i pat ion  i n  t he CHEMTREC program sponsored by the Manufactu r i n g  Chem i s ts Assoc i at i on . 
T h i s  wi l l  pro v i de an a l ternate source of the same i n forma t i on and a s s i stance a s  the 
respon se  system i nd i cates above ;  

• D i rect ass i stance to the  l ocal emergency response personnel when requested ; 
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• Ma i ntenance of a ra p i d-response a s s i s tance capabi l i ty i nc l ud i ng  tra i ned personnel , tra n s 
portat i on , a n d  fund i ng necessary t o  prov i de th i s  i mmed i ate adv i ce a n d  a s s i stance i n  the 
e vent of  a spi 1 1 ; and 

• Tra i n i ng and i nformat i on on emergency procedu res for personnel i nvo l ved i n  the tran spor
tat i on of S RC products by u n i t  tra i n s  or  h i g hway tra i l ers  wh ich  a re whol l y  ut i l i zed for SRC 
p roduct trans port . 

I n  add i t i on , the c r i te r i a  used to sel ect transportation  modes wi l l  i nc l ude m i n i mi zat i on of publ i c  
hea l th impact shou l d s p i l l s  occur , provi ded that th i s  i s  con s i stent w i th the requ i rements of 
adeq uate t ransporta t i on to end u sers . Products cou l d  be s h i pped by mul t i p l e car tra i ns , barge , 
or  u n i t  tra i n  over spec i f i ed chosen routes . Personnel assoc i a ted w i th s h i pp i ng or handl i ng 
operat ions  cou l d  be g i ven s peci al tra i n i ng i n  hand l i ng procedures and i n  u s i ng the tel ephone 
response system outl i ned above . I n  add i t i on , the d i s tr i b ut i on of products from the i n i t i a l  
operat ion  o f  t h e  demon strat ion p l ant wi l l  b e  l i mi ted t o  a sel ected group o f  users , wh i ch wi l l  
mi n i m i ze the poss i b i l i ty o f  s p i l l s . 

4 . 1 . 3 . 8  Control of other i ndustr i a l  hea l th hazards 

There a re a wide va r iety of potent i a l  hea l th hazards assoc i ated w i th the SRC that do not i nvol ve 
genotox i c  materi a l s and that a re typi ca l  of other chemi cal  process i ndustr i e s .  Eng i neeri ng 
contro l s and other m i t i ga t i on mea sures have been devel oped by these i ndustr ies  as they have 
ga i ned des i gn and opera t i n g  experience . These control methods are not con s i dered extraord i na ry 
o r  devel opmenta l . Such  contro l  mea sures wi l l  be ut i l i zed i n  the des i gn and opera t i on of the 
demon stra t i on p l ant  to contro l  s uch potenti al hazards to the extent that r i s ks w i l l  be equa l to 
or l ess  than those i n  equ i va l ent commerc i a l i ndustri es . 

These  hazards can be broad l y  cl a s s i fi ed as phys i ca l  or  chemica l . Poten t i a l  hea l th hazards from 
phys i ca l  agents fal l i nto four catego r i es : ( 1 ) noi s e ,  ( 2 )  rad i a t i on , ( 3 )  therma l , and ( 4 )  
general i ndustr i a l  hazards . Where i t  i s  feas i b l e ,  excess n o i s e  w i l l  b e  red uced by eng i neeri ng 
contro l s ;  however , not a l l sources w i l l  be contro l l ab l e because  of the i r  s i ze or s pec i f i c  
dynami c  character i s t i c s .  Areas a round these sources wi l l  b e  i dent i f i ed w i t h  wa rn i ng s i gns , and 
hear i ng protect ion  w i l l  be provi ded . In add i t i o n ,  a l l p l ant  personnel wi l l  rec e i ve aud i ograms 
annua l l y  to detect hea r i n g  l o sses . 

I n  the proposed p l ant des i g n ,  rad i a t i on sources w i l l  be u sed at  some l ocati ons as fl u i d- l evel  
i nd i cat i ng dev i ce s .  Areas  near these rad i at i on sources wi l l  be mon i tored per i od i ca l ly  to  ensure 
a g a i n st  contami nat ion  by l ea kage from the source . 

Therma l hazards w i l l  p r ima r i l y  be i n  the form of b urn s  res u l t i n g  from the h i gh temperatures 
i n herent in the l i quefact ion  processes . Deta i l ed spec i f i c  work prac t i ces w i l l  be wri tten a nd 
fo l l owed for wor k i n g  w i th equ i pment handl i ng h i gh-temperature mater i a l s .  Therma l protecti ve 
e q u i pment w i l l  be s pec i f i ed as requ i red for handl i n g  certa i n  hot equ i pmen t .  

Other genera l i ndustr i a l  hazards ( i nj u r ie s  resu l t i ng from fal l s ,  opera t i ng mach i nery ,  etc . )  w i l l  
be  m i n i m i zed by a worker sa fety program a s  i s  sta ndard practi ce i n  equ i va l ent  chem ica l  i ndustri es . 

Potenti a l  hea l th hazards  caused by chemi ca l  agents can be broad l y  grouped a s  those hav i ng acute 
tox i c  effect s w i t h  ra p i d  onset of symptoms and those hav i n g l ong-term chron i c  effects . Mate
r i a l s of l ong -term concern becau se of  thei r potenti a l  for caus i ng mutagen i c ,  ca rc i nogen i c ,  or 
tera togen i c effects have been d i s cus sed in  Sect . 4 . 1 . 2 . 

I n  the demon strat i on p l an t ,  poten t i a l  hea l th ha zards from gases a re pr imari l y  from acute 
tox i c i ty cau s i ng ra p i d  onset of  symptoms . Those of concern i nc l ude carbon monoxi de ,  hydrogen 
s u l f i de , hydrogen cyan i de ,  ca rbonyl s u l f i de , and s u l fur d i ox i d e .  Expos u re to these gases wi l l  
be  mi n im i zed through the prudent use  of  eng i neer i ng contro l s wh i c h  a re standa rd des i gn pract i ce 
i n  equ i va l ent chemi ca l  i ndustri es . For examp l e ,  f l a ri ng of gaseous streams conta i n i ng such 
mater i a l s w i l l  be done t hrough  e l eva ted fl ares des i gned to preven t ground i ng of p l umes conta i n
i ng quant i t i e s  of hazardous materi a l s i n  excess of the Occupat i onal  Safety and Hea l th Adm i n i s 
trat ion  ( OSHA )  s tandards . A mon i tori ng program , a s  d i scu s sed i n  Sect . 4 . 1 . 3 . 5 , w i l l  be 
i n s t i tuted to mon i tor worker exposures , and the a bove contro l s w i l l  be mod i f i ed ,  where necessary ,  
to m i n i m i z e  worker exposu res to acceptab l e  l eve l s .  

I n  add i t i on to l i q u i d s  s u spected of l ong-term genotox i c  effects prev i ou s l y  d i scus sed , s ome 
1 i qu i ds have other l ong- or s hort-term tox i c  effects . Such  l i q u i ds a re pr imar i ly  hydroca rbon 
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components of the process s treams . Hexane , benzene , phenol s ,  creosol s ,  to l uene , and xyl ene have 
s pec i fi c  organ or  t i s sue toxi c i ty and w i l l  be carefu l l y  mon i tored . Spec i f i c work pract i ces that 
are s i mi l ar to work practi ces for handl i ng these materi a l s  in  other c hemi ca l  i ndustr ies  wi l l  be 
devel oped . 

Potenti a l  hea l th hazards  from sol i d s  are posed by coal  dust , wh i ch i n  s uffi c i ent  amounts can 
cause  coal  workers ' pneumocon i os i s  ( b l ac k  l ung d i sease ) . I t  i s  bel i eved that dus t  from handl i ng 
o f  sol i d  S RC product may pose the s ame hazard .  T h i s  hazard may be the s ame for gas i f i e r  s l ag .  
Coal , so l i d  produc t ,  and sol i d-was te-hand l i ng fac i l i ti es w i l l  m i n i mi ze dust  exposure by u s i ng 
eng i neeri ng control s devel oped by the coa l -powered ut i l i ty i ndustry and more recent l y  con
s tructed coal  l i quefact i on p i l o t  p l ants . 

4 . 1 . 3 . 9  Summary of hea l th and envi ronmental  research program 

Ongo i ng s tud i es are d i s cu ssed i n  Append i x  Z ,  and i nc l ude envi ronmental researc h  wh i c h  w i l l  
( 1 ) a i d  i n  the deve l o pment of an  envi ronmenta l l y  accepta b l e  SRC- I proces s ,  and ( 2 )  prov i de 
data for envi ronmental a s sessment of  the proces s .  The deta i l ed env i ronmental  p l an  fo r SRC- I 
prov i des a management p l an  that i nvol ves the cogn i zant offi ces of the DOE ( As s i s ta nt Secretary 
for Env i ronmental  Protect i on ,  Sa fety , and Emergency Preparednes s and  As s i s tant  Secretary fo r 
Fos s i l  Energy , Oak  Ri dge Operat i ons  Off i ce ) , the  deve l o pers of the SRC - I  process ,  and envi ron
mental research groups . Cr i ter ia  for se l ect i on of samp l e s  to undergo envi ronmenta l ana l yses are 
g i ven ,  and a pprox imate t i me l i nes are presented for obta i n i ng perti nent sampl es . 

In add i t i on to an i ndustr i a l  hyg i ene  s tudy of the W i l son v i l l e  p l ant , N IOSH has  a l so performed 
i ndustr i a l  hyg i ene surveys at the S RC- I I  p i l ot p l ant  and the Cresap  p i l ot p l ant  ( see ref .  1 ) .  
P l ans  a re u nder way to survey the H -Coal  and Exxon Donor p l ants , too . I n  add i t i on ,  control  
technol ogy a s sessments and the i ndu str i a l  hyg i ene s tudy are made concurrent ly  at  each of these 
p l ants . 

At t h i s t i me ,  the SRC - I  processes a re a t  the p i l ot-p l ant s tage of devel opment ,  and a demonstra
t i on faci l i ty i s  s chedu l ed to beg i n  operati on in 1 984 . Because  des i g n  cri ter i a  may change , the 
envi ronmen ta l research descri bed in the envi ronmental  p l an  document i s  organ i zed in four  phases 
wh i ch corre l ate w i th and wi l l  prov i de i nformat i on early in process deve l opmen t .  

P h a s e  I researc h  ( screen i ng )  eval uates samp l es from exi s t i ng SRC - I  fac i l i t i e s  [ p i l ot ,  process  
demonstrat i on u n i t ( PDU ) ,  and benc h ]  wh i ch may bracket potenti a l demons trati on/ commerci a l 
practi ce i n  terms of phys i c a l  and chemi ca l  cri ter i a .  The samp l es are be i n g  s ubjected to a 
battery of s hort-te rm b i omed i ca l  and ecol og i ca l  a s s ays . C hemi ca l  fract i onat i on and ana l ys i s  are 
be i ng performed to determ i n e  compounds and compound c l asses  of  poten t i a l  concern . I n  some 
cases , chemi ca l  fract ionat i on/man i pu l a t i on i s  requ i red to prov i de mater i a l s  amenab l e  to b i o 
l og i ca l  and ecol og i ca l  tes t i n g .  Phase I research  prov i des a fi rst e st imate o f  potent i a l  env i 
ronmental  prope rt i e s  o f  S RC - I  mater i a l s .  A s  such , Phase I a i d s  i n :  

• sett i ng research pr ior i ti es fo r the second phase o f  wo rk wh i ch i nvol ves  l onger-term ,  more 
exten s i ve b i omed i ca l  and eco l og i ca l  a s says and c hemi ca l  ana l yses ; 

• prov i d i ng i n i t i a l data on mater i a l s  and chemi ca l  ent i t i es that may req u i re amel i orat i ve 
act i on d u r i ng process deve l opment ; and 

• prov i d i ng f i rs t ,  qua l i ta t i ve ana l yses for assess i ng env i ronmen ta l r i s k  to be expected from 
depl oyment  of the S RC - I  processes .  

Phase  I I  ( base l i ne )  research wi l l  eval uate S RC- I materi a l s wh i ch are con s i dered mos t  represen
tati ve of  poten t i a l  demon s trati on/ commerc i a l  prac t i c e .  These materi a l s wi l l  be s ubjected to 
l onger-term , more-extens i ve b i o l og i ca l  and ecol og i ca l  anal yses rel at i ve to effects  and envi ron
mental fate . Chemi ca l  fract ionat i on and ana lyses  w i l l  aga i n  be u sed to ( 1 )  provi de mater i a l s 
amenab l e to b i oassay and ( 2 )  determ i ne compounds and compound c l as ses of concern . 

Summa r i e s  are prov i ded i n  Appendi x  Z of ongo i n g  efforts and res u l ts  to date on research i n  
Phases  I ,  I I ,  and I I I .  The  current prog ram i s  defi ned mos t  spec i f i ca l l y  i n  Phase I ,  wi th 
decreas i n g  l evel s of  spec i f i c  des c r i pt ion  in  Phase I I ,  and  l i ttl e spec i f i c i ty in  Phases I I I  and 
I V .  P hases I I I  and I V  are cont i ngent on process  deve l o pment and res u l ts of Phases I and I I .  
Therefore , the  p l an w i l l  be rou ti ne l y  updated to more spec i fi ca l l y  def i ne l ater- phase research 
efforts . Stud i es s uggested i n  the p l an are consonant wi th the envi ronmental  concerns and 
req u i rements s tated in  the l atest Env i ronmental  Deve l o pment  P l an for Coal  L i quefact i o n .  
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4 . 1 . 3 . 1 0  Exposure from product end-use appl i ca t i on s  

Expos ure from product e n d  u se may i nvol ve occupat i onal  a n d  pub l i c  expo s u re .  Occupati onal  
exposure may res u l t p r i ma r i l y  through s k i n  contact , wh i l e  publ i c  expo s u re may res u l t from com
b u s t i on emi s s i on s  ( a s s um ing  that combust ion i s  the on ly  end use for demonstrat i on-p l ant prod
ucts ) .  The d i scu s s i on i n  Sect . 4 . 1 . 3 . 4  of derma l exposure for mai ntenance workers app l i e s  to 
occ upa t i ona l  expos ures fo r end us ers . 

The S RC- I process produces both sol i d  and l i q u i d  fuel  products . Emi s s i ons  from combust ion of 
the sol i d  products have been stud i ed d ur i ng  a ful l -sca l e  demonstrat i on burn test at Georg i a  
Power Company ' s  Pl ant M i tchel l . 2 3 Equ i va l ent  ful l -scal e b u rn tests have not been carri ed out 
for the SRC- I l i q u i d  produc ts . However , fu l l -sca l e  tests have been carri ed out u s i ng l i qu i d  
products from the S RC- I I  p roces s .  I n  add i t i on , many sma l l er tests of both l i qu i d  and sol i d  
p roducts have been performed .  Appen d i x  C d i scusses  these tests i n  more detai l .  

A fu l l -sca l e  test b urn of  the sol i d  S RC- I p roduct was carried  out  at  P l ant  M i tche l l of Georg i a  
Power Company i n  1 97 7 . The p u rpose o f  t h i s  test was to demons trate that the sol i d  SRC - I  product 
cou l d  be ut i l i zed e ffect i ve ly  in  an ex i s t i n g  ut i l i ty bo i l er .  A n  exten s i ve program was carr i ed 
out  p r i o r  to the burn test to deve l op equ i pment mod i fi ca t i ons  to s uch equ i pment a s  pu l veri zers 
and burners . The  test b u rn was sponsored by E P R I , under the d i rect ion of  Southern Company 
Servi ces , ut i l i z i n g  a pprox i ma te ly  3000 tons of  so l i d  SRC supp l i ed by DOE . The fuel  was p roduced 
at  the Fo rt Lewi s ,  Wa s h i ngton , p i l ot p l ant and s h i pped to A l bany , Geo rg i a ,  for the tests . 

The  test bo i l er was a 22 -MW converted B&W mar i t i me bo i l er ,  w i th s i de-wa l l f i ri ng .  The burn test 
cons i sted of  th ree phases : ( 1 )  b urn i ng coal  u s i ng the or i g i n a l  burners to establ i s h  a basel i ne 
for compa ri son , ( 2 )  b urn i n g  coal  u s i ng the mod i f i ed burners , and  ( 3 )  burn i n g  SRC- I so l i ds u s i ng 
the mod i f i ed burners . The  SRC- I phase  l a sted 1 8  d ,  duri ng  wh i c h  combust ion cond i t i on s  were 
adj u sted to obta i n  opt i ma l  combust ion and emi s s i on mon i to r i n g  was carried out .  York Research 
Co rporat i on was contracted to conduct a maj or port i on of  the emi s s ions  test i ng work re l ated to 
the S RC b urn tes t .  D u r i n g  each phase of the program , emi s s i ons measu rements were perfo rmed w i th 
the bo i l er  opera t i n g  at ful l l oad ( 22 MW ) ,  med i um l oad ( 1 4  MW ) ,  and l ow l oad  ( 7 . 5  MW ) . The 
fo l l ow i n g  mea s u rements were made : 

• Con t i nuous  mon i to r i n g  of opac i ty ,  O 2 , CO2 , CO , NOx , and S02 i n  the prec i p i tator-outl et fl ue  
gas , 

• Manua l  S02 and NOx tests u s i ng E PA methods 6 and 7 ,  respect i ve ly , at se l ected fu l l - l oad 
cond i t i ons , 

• Parti cu l ate l oad i ngs at  both the i n l et and o ut let  to the pr ima ry prec i p i tator by EPA Method 
5 and ASME Power Tes t Code PTC2 7 ,  

• Pa rt i c l e s i ze d i stri butions  of the f ly  ash  at  the i n l et and outl et of the prec i p i tato r ,  

• Pe rcent combu s t i b l e s  i n  t h e  prec i p i tator i n l et f ly  as h ,  a n d  

• Res i s t i v i ty of the  i n l et f ly  a s h  ( performed by Southern Research I n st i tute ) . 

Combu s t i on o f  sol i d  S RC 

A n umber of conc l u s i ons  regard i n g  the combu s t i on and emi s s i ons  characteri s t i c s  of SRC - I  so l i d  
fuel  products may b e  drawn based o n  the resu l ts o f  the P l ant M i tchel l burn te st .  Al though these 
conc l u s i ons  a re based on a spec i fi c  test of p i l ot-p l ant products in a spec i fi c  bo i l er ,  it i s  
fel t that the compari sons and data trends wi l l  be genera l l y  s i mi l ar when SRC i s  ut i l i zed i n  
other bo i l ers . 

Em i s s i ons of S02 and NOx were c l early  wi th i n  the Env i ronmental  P rotect ion  Agency ( EPA ) "Stan
dards of  Performance for New Ut i l i ty Sources " during  these tests . Emi s s i on s  of S02 were l ower 
than those fo r coa l , beca use of the l ower su l fur content of SRC . Emi s s i ons of NOx were l ower 
for S RC than for coal in s p i te of the h i gher fue l -n i trogen typ i ca l l y  present in SRC sol i d s .  
Th i s  may presumab ly  b e  attri buted t o  the des i gn of  the dual  reg i ster  b u rne r ,  wh i c h  h a d  been 
opt i m i zed for SRC and wh i c h  emp l oys staged combu s t i on to reduce format i on of  NOx ' 

Part i c u l ate emi s s i ons  were con s i derab ly  l ower u s i ng SRC than coal because of the l ow ash  content 
of  SRC so l i d s . The fly ash formed was extreme ly  h i gh in carbon conten t ,  however,  wh i c h  l ed to a 
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very l ow res i s t i v i ty .  The  o l der des i gn pr imary prec i p i tator coul d not  col l ect th i s  SRC f l y  a s h  
adequa tel y ,  presumabl y because  o f  t h e  l ow a s h  res i st i v i ty .  T h e  secondary preci p i ta to r ,  wh i ch  i s  
of  mo dern des i g n ,  was ab l e to reduce so l i d  emi s s i on s  to wi t h i n  the EPA new source s tandards . I t  
i s  fel t that a properly des i gned prec i p i tator wi l l  be ab l e to meet these s tandards i n  a ny future 
app l i cat ion s .  I t  s hou l d  be noted that fly a s h  from coa l -fi red power p l ants  has  been the subject 
of r i gorous  chem i c a l  and  b i o l og i ca l  ana lyses . Resu l ts to date s ugges t  that coal fly ash may 
cause  b i o l og i ca l  effects through  i norga n i c  and orga n i c  chem i ca l s assoc i ated w ith  i t .  Compara
t i ve data for SRC- I a s h  a re not yet ava i l ab l e  but  are expected wi th i n  the yea r .  There i s  n o t  a 
pr i or rea son to as sume that SRC - I  f ly  a s h  wi l l  be h i g her or l ower i n  b i o l og i ca l  effect than coal  
fly a s h . 

Combust i on o f  SRC l iqu i d s  

Large-sca l e b u r n  tests have n o t  been carr i ed o u t  u s i ng the l i q u i d by-products from the SRC - I  
proces s .  Howeve r ,  a l a rge-sca l e  test h a s  been conducted by Conso l i dated Edi son of  the combus
t i on characteri st i cs of  SRC- I I  l i qu i d s . These  l i qu i ds are s i mi l ar i n  chem i c a l  character to 
l i q u i ds from the SRC- I process . Al though the phys i ca l  propert i e s , s uch  as dens i ty and vi sco s i ty ,  
are expected to vary ,  t h i s i s  not fel t to b e  i mportant to ut i l i zat i on o f  SRC l i qu i ds , prov i ded 
that a ppropr i ate mi nor mod i f i cat i o n s  are made to the fuel  s torage and de l i very system. T he 
p r i mary i mportant d i fference i s  expected to be the n i trogen content of these l i qu i ds .  Because  
the n i trogen content of  SRC - I  l i q u i ds i s  l ower than  that  of  SRC- I I ,  the  res u l ts of the Con
so l i dated E d i son burn test w i l l  be conserva t i ve i f  u sed to represent SRC - I  l i qu i d s .  

T h e  demonstrat ion  program was carr i ed out  by KV B ,  I nc . , a t  the 74th S t .  Genera t i ng Stat i o n  of 
Consol i dated Ed i son . Approx ima te ly  4500 bbl of SRC l i qu i ds from the Fort Lew i s  p i l ot p l ant were 
f i red i n  a test bo i l er wi th a nomi na l  fu l l - l oad capac i ty of 450 , 000 l b/ h  of  steam . The SRC 
l i qu i ds burned conta i ned 0 . 22% s u l fur  and 1% n i trogen . 

N i trogen oxi de emi s s i on s  were nom i n a l l y  70% greater than those obta i ned for the No . 6 fuel o i l 
u nder both basel i ne and l ow NOx cond i t i ons  (Append i x  C ) . Assumi ng equ i val ent therma l NOx 
forma t i on , th i s  i mpl i e s  a 20% convers i on of the d i fferen t i a l  fuel  n i trogen to NOx for basel i ne 
condi t i on s . Reduct ions  i n  NOx l eve l s  throug h s taged combust ion were on the order of 35% fo r 
both SRC and No . 6 fuel  o i l s .  A bo i l er now capab l e of sat i sfyi ng the EPA New Source Performance 
Standards ( NSPS )  for NOx emi s s i on s  of 0 . 3  l b/ 1 0 6 Btu wou l d  be expected to be capa b l e  of s at i s 
fy i ng t h e  0 . 5  l b/ 1 06 B t u  NSPS  for coal -deri ved l i q u i ds u s i ng SRC- I I  fuel  o i l equ i va l ent to 
that burned i n  th i s  test program . 

Parti c u l ate mas s  emi s s i ons  were nomi na l l y  l ower for SRC- I I  fuel  o i l than for the No . 6 fuel  
oi l and were bel ow the EPA NSPS of  0 . 03 l b/ 1 06 Btu  under a l l tes t  cond i t i ons ; however , the 
content of genotoxi c  aroma t i c  compounds may be h i g her because of the expected h i g her i n i t i a l  
aroma t i c  content o f  t h e  SRC- I I  fuel  o i l . T he emi s s i on s  a t  ful l l oad exh i b i ted a b i omoda l  s i ze 
d i str i but i on compri sed of a l arge number of carbon parti c l es w i t h  d i ameters on the order of 
0 . 0 5 mm or l es s  and a sma l l er n umber of agg l omerated part i c l es wi th s i zes greater than 0 . 1  mm .  
The No . 6 fuel  oi l emi s s i on s  d i d  not exh i b i t t h i s aggl omerated beha v i or a l though the actua l  
part i c l e  concentrat i ons  were h i g her than for the SRC- I I  fuel  o i l .  Comparati ve b i o l og i cal  
effects data on No . 6 fuel  o i l ash vs SRC l i q u i d  ash are not ava i l ab l e at  th i s  t i me but  are 
expected w i t h i n  F Y  1 98 1 . 

4 . 1 . 3 . 1 1  Hydro treatment of  SRC l iqu i d s  

I n  t h e  proposed SRC- I demonstrat i on p l ant , var ious  grades of  l i qu i d  products are produced i n  the 
ma i n  SRC area , i n  the coker/ca l c i ner area , and i n  the expanded- bed hydrocrac ker . Some of these 
l i qu i ds present poten t i a l  hea l th concerns . 

I n  the proposed expanded-bed hydrocracker area , a pprox imately one-thi rd of the sol i d  SRC product 
w i l l  be hydrotreated to produce l i ght , med i um ,  and heavy o i l s .  Prel i m i n a ry research stud i es 
h ave i nd i cated that hydrotreat i ng SRC l i q u i d  products i n  the boi l i n g  range 1 85-360°C ( 365- 7 1 6° F )  
may s i gn i f i cant ly  reduce the mutagen i c  acti v i ty o f  transported products , a s  determi ned by the 
Ames Sa lmone l la typhimurium a s say . 1 9 , 2 0 Al thoug h other i mportant b i o l og i cal  endpo i n ts were not 
measured , chem i ca l  a na lyses  s howed ma rked reducti on s in  the amount of genotox i c  chemi cal  cl a s ses  
s uch  a s  PNAs , heterocycl i c PNAs , and pr imary aromat i c ami nes . 2 o However ,  the  samp l es c haracter
i zed were b l ends of  m i dd l e and heavy d i s t i l l ate fracti ons of SRC- I I  l i q u i d  produced from 
P i tts burgh seam ( West  V i rg i n i a )  coal  at the Fort Lewi s p i l ot p l ant and were on ly  generi cal l y  
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representa t i ve of proj ected d emonstrat i on pl ant  materi a l s .  They a l so conta i ned s i gn i fi can tly 
l es s  heavy end ma ter i a l  than  some of  the demonstra t i on pl ant  heavy fuel  o i l s  that a re of primary 
proce s s i n g  i nterest and that  have been shown to be more b i o l o g i ca l l y act i v e .  I t  shou l d  b e  noted 
that  on ly  1 35 tons/d of heavy d i s ti l l ate l i q u i ds wi l l  be produced and d i str i buted ( l es s  than 9% 
of the coal  l i qu i d  p roducts ) from the SRC- I  demons trat i on p l a n t .  O f  th i s  quant i ty ,  ha l f  wi l l  be 
p roduced by hydrocrack i ng  so l i d  SRC p roducts . T h i s hydrotreat i ng may i n  i tsel f reduce the 
mutagen i c  acti v i ty of the heavy d i s t i l l ate l i q u i d  p roduct .  

Wh i l e  t he  s tud i e s  to date  on t he  b i o l og ica l  effects  of hydrotreat i n g  have been str ict ly  exp l or
a tory , they have demons trated the need for better characteri z i ng the potent i a l  heal th i mpacts of 
pos s i b l e  fuel o i l -upgrad ing  p roces ses . A comprehens i ve p l an  for eva l uat ing  the i nfl uence of 
u pgrad i n g  opera t i on s  and  changes in  p l ant  operat ion s  on the b i o l og ica l  effects of SRC l i q u i ds i s  
therefore now i n  prepa rat ion . The  res u l ts of th i s  program wi l l  pro v i de va l ua b l e  i npu t to the 
hea l th and envi ronmenta l management  options  for heavy SRC - I  l i q u i d  products . 

Al though hydrotreat ing  mi ght  reduce the poten t i a l  i mpacts of the transportat i on and use  of 
SRC- I  med i um and  heavy l i q u i d  products , i ncl u d i n g  the impacts of acci denta l re l eases , it  wou l d  
h ave a negl i g i b l e  effect on the emi s s i on of compl ex organ i c s  from the demon s trat i on p l a n t .  
Expans i on of t h e  proposed hyd rotreat i n g  section  t o  prov i de suffi c ient  capa c i ty t o  treat a l l 
l i q u i d  products from the demonstration p l ant  wou l d  resu l t i n  a sma l l i nc rease i n  the emi s s i on of 
cr i ter i a pol l u tants . B ased on the i n format i on current ly  ava i l abl e ,  it  is  the j udgment  of DOE 
that i nc l u s i on in the demon s trat i on p l ant  of an expanded hydrotreati ng  fac i l i ty capabl e of 
t reat i ng a l l  l i qu i d  products s o l e l y  to reduce b i o l og ica l  acti v i ty wou l d appear  to warrant con 
s i dera t i on on l y  i f  further stud i e s  i nd i cate that exposure to SRC l i q u i d  p roducts cannot be 
adequately con tro l l ed to comp l y  w i th appl i cabl e regu l at ions . I f ,  howeve r ,  further stud i e s  
i nd i cate t h a t  t h e  ma te r i a l s respon s i b l e  for a s i gn i f i cant port i on of t h e  b i o l og ica l  act i v i ty may 
be concentrated i n  a sma l l fract i on of the product , wh i c h  may be separated by d i st i l l a t i on or 
other means , hydrotreati ng of th i s  fract i on may warrant cons i derat ion . S tud ie s  re l evant to th i s  
p o i n t  on SRC- I I heavy l i qu i d  p roducts a re i n  p rogress and resu l ts may be avai l abl e i n  ear ly  
1 98 1 . I t  s hou l d  be noted that ,  a t  th i s t ime ,  the extent of hydrogena t i on that m i ght  change 
mutage n i c  propert i es of S RC materi a l s  is  not known ; thus , the  economi c impacts of hydrotreati ng 
for envi ronmenta l /control pu rposes a re d i ff i cu l t to pred i c t .  Further , i t  h a s  not been demon
s t rated that resu l ts deri ved from m i crobi a l  a s says of hydrotreated SRC materi a l s  corre l ate wi th 
res u l ts from an imal  a s says of dermal or  p u l monary carci nogen i c i ty .  These a s s ays are con s i dered 
more appropri ate in a s s es s i ng ri s k  to man than a re the mi c rob i a l  tests . 

Hydrotreat i n g  entai l s  cata l yt i c  hydrogenation  of l i ght SRC l i q u i d  products to l i ght d i s ti l l a te 
of  naphtha fue l s s u i tab l e for use  a s  transportat i on fue l s and a s  med i um and heavy o i l fract i ons . 
Th e addi t i on of a compl ete hydrotreat ing  capabi l i ty to the SRC - I  demon stra t i on p l a n t  wou l d  
req u i re an a s s es sment o f  the i mpact o f  the hydrotreati ng  proces s  on the p l ant  envi ronment , pl ant  
econom ic s , and  product d i stri bution . I n  DOE ' s  v i ew ,  because the envi ronmental  concerns cou l d  be 
m i t i gated w i t h  the use of other control p l ans , i nc l u s i on of a comp l ete hydrotreat i n g  fac i l i ty 
for the sol e purpose of m i t i gat i ng  the envi ronmental  concern may not be j u s t i f i ed . 

4 . 2  PROPOSED S ITE  - NEWMAN , KENTUCKY 

4 . 2 . 1  Land 

Th i s  section  d i scusses  the construction and operati ona l  i mpacts predi cted for the proposed s i te 
i n  the a reas  of l and use , geol ogy and so i l s ,  and terrestr i a l  ecol ogy . Sec t i on 4 . 5 d i scusses  
recommended construc t i on and operat i onal  moni tori ng , and Sect . 4 . 6  d i scusses  recommended mi ti 
g a t i on measu res . 

4 . 2 . 1 . 1 Land u se  

The proposed s i te i s  cu rrent l y  zoned A-R  ( ru ra l  agr icu l ture ) a nd  no devel opment can  take p l ace 
on  the s i te unti l i t  i s  rezoned 1 -2 ( heavy i ndustri a l ) .  An appl i ca t i on for rezon i ng wi l l  be 
s ubmi tted a fter i s suance of a record of dec i s i o n .  

There wi l l  b e  a l oss  of pr ime farml and soi l s  o n  the devel oped porti ons  of the s i te by a l terat ion  
of l and use , a reduct ion of s o i l p roducti v i ty for  future agr icu l tural  use due to soi l g rad i n g  
and  compac t i on , some s o i l  l os s  by eros i on ,  a n d  the d i sp l acement of  about 2 4  fami l i e s  ( 6 0  peop l e ) 
from the i r  homes . No add i t i ona l  l and-use  impacts a re ant i c i pated d u r i n g  opera t i on , un l ess  the 
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proposed fac i l i ty i s  expanded to commerc i a l  s i ze .  The n ,  the percentage of the s i te actua l l y  
devel oped wi l l  i ncrease from about 5 0  to 75% . I f  decommi s s i o n i ng of the faci l i ty s hou l d  
ever occur , the i mpact on soi l s  caused by construction and operati on may prec l ude returni ng some 
areas of the s i te to agri cu l tural use or may adversely affect the agri cu l tural va l ue of the 
soi l s  for a peri od of 1 00 years  after decommi s s i on i ng ( see  Sec t .  4 . 2 . 1 . 2 ) . 

An i mportant con s i dera t i on i n  eva l uat ing  the impact of the change i n  l and use  resu l t i ng from 
S RC- I faci l i ty construct ion i s  the grow i ng l ocal  and nati onwide  concern for the preservat i on of 
pr ime fa rml and . Based upon an exami nation of U . S .  So i l  Conservat ion  Servi ce so i l  maps , i t  i s  
estimated that about 9 1 %  of the proposed s i te i s  covered by prime so i l s  ( Append i x  X ) . 

I n  1 978 , the amount of harvested cropl and i n  Dav iess  County was est imated to be 6 7 , 309 ha ( th i s 
number i nc l udes an a l l owance for an  8% i ncompl ete census ) ( Bureau of the Cens u s , u. s.  Census of 
Agriculture, Was h i ng ton , D . C . , 1 978 ) .  At presen t ,  Dav i es s  County i s  estimated to have 7 1 , 064  ha  
of prime farml and and 6232  ha of add i t i ona l farml ands of statewi de i mportance ( phone conversa
ti on , R .  L.  Kroodsma , ORNL , wi th  G l enn E.  Ke l l ey ,  U . S .  Soi l Conservati on Servi ce , Lexi ngton , 
Kentucky , June 8 ,  1 98 1 ) .  Not a l l  of these farml ands are actua l l y  i n  agri cu l tural producti on 
( e . g . , some cou l d be forested or in  pasture ) , w h i c h  accounts for some of the di fference between 
acreages of harvested crop l a nds and prime farml ands . Yet , the prime and add i t i onal  farml ands 
make up  most of  the total harvested crop l and in the county . The 5 1 1 ha of cropl and on the s i te 
represent 0 . 76% of a l l harvested cropl ands i n  Dav i es s  County , and the pr ime farml and on the s i te 
represents 0 . 65% of the county ' s pr ime farm l and . 

I t  i s  a s s umed that the d i stri buti on of s i te acreage among var ious  agr icu l tural  cl a s s i fi cati ons 
as recorded in J u l y  1 979  ( Ta b l e 4 . 3 )  i s  an approximat ion of the k i nd of d i stri bution  that wou l d  
occur i f  the S RC- I faci l i ty were not constructed .  T he 1 979  d i str ibut ion i s  assumed to represent 
l ong-term trends , a l though year-to-year vari a t i on s  can be expected because of crop rota t i on .  
Th us the annual  val ue of agr icu l tu ral product i on that wou l d  be forfei ted i s  est imated to be 
a bout $250 , 000 ( 1 978  do l l ar s )  ( Tabl e 4 . 4 ) . 

Table 4.3. Approximate percentage of site area (by land use classification) 
to be removed by SRC-I facility 

A rea removed 
Total s ite area by faci l ity 

Land use classif icat ion Percentage 

Ha Acres H a  Acres 

Agr icul tura l  c ropland 5 1 1 1 263 257 635 50 
A g ricultural  pastureland 26 64 1 0  25 38 
F encerow and railroad 7 1 7  2 1 4  

rights-of-way 
Woodlots 1 0  25 0 0 0 
R iparian hardwoods 1 5  37 1 08 25 67 
Bottom land hardwoods 1 5  37 0 0 0 
W ater < 1  < 2  < 1  < 2  < 9 0  
Other ( farmsteads,  p i pel i nes, 1 5  37 6 1 5  40 

and u nc lassif ied) 
Total 600 1 482 285 704 48 

8 A May 7,  1 980 D ames and M oore report, Draft Environmental Assessment of a Barge 
Dock Facility for International Coal Refining Company, ind icates that o n ly 3.4 ha w i l l  be 
cleared for barge faci l ities. O t her r iparian forest, proba bly less than  3 ha, w i l l  be cleared for the 
i ntake and outfal l  fac i l i t ies. T h us, tota l  clearing of r iparian forest w i l l  proba bly be considerably 
less than 10 ha.  

Source: E R ,  Table 4. 1 and staff calcu lations based on aerial  photog raph. 

Concern i s  growi ng in the reg i on rega rd i ng the i ndustr i a l i za t i on of the O h i o  Ri ver Val l ey .  Much 
of the va l l ey ' s  bottoml and has  been devel oped in recent years . Though the s i te i s  not adj acent 
to the O h i o  Ri ver , it represents yet another maj or industry that wi l l  uti l i ze va l l ey resources . 
I n  addi tion , i t  i s  pos s i b l e that t h i s  project , a l ong wi th others a l ready p l anned for the reg i on ,  
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Table 4.4. eatimated annual value of agricultural 

production It the SRC·I facilily 8ile 

In productIon, 
October 1 977a 

Ha Acres 

505 1 248 
6 1 5  

Daviess County 
yield per hectare 

(acre) 1 977b 

Estimated Estimated Approximate 
total value per total va lue 

production u nIt (dollars) (dollars) 

66.7 (27.0) bu 33.700 bu 6 . 20 
1 .22 

209,000 
40.700 5.560.0 (2.250.0) Ib 33,400 Ib 

249,700 

a Based on distribution of land use patterns shown i n  Fig .  3 . 2 .  Although yearly variations due to cropland rotations 
are to be expected, the relative agricultural production probably remains fairly consta nt. 

b Source: Kentucky Crop a nd Livestock Reporting SerVIce, 1 978; figures represent Davless County acreages. 
C Assumes burley tobacco 

wi l l  encourage addi ti onal  compl ementary i ndustr i a l  and/or commerci a l  faci l i ti es , further a l ter
i ng l and-use pa tterns i n  Dav i ess  and Henderson counti es a s  wel l as i n  the ent i re reg i o n .  

I n d i rect i mpacts on prime farml and wi l l  b e  associ ated wi th upgradi ng of roads a n d  hous i ng , 
commerc i a l , and  other deve l o pment that may occur as a resu l t of the SRC - I  project . I t  i s  not 
feas i b l e  to accurate l y  est ima te the amount  of agr icu l tura l  l and that wi l l  be i mpacted by these 
devel opments . Demands for hou s i ng and mi t i gat ion  of traffi c prob l ems by i mprov ing  roads and 
other options  a re consi dered i n  Sec t .  4 . 2 . 4 ,  a l though the amount of  l and needed has not been 
e st imated . Another i nd i rect i mpact that may occur i s  farm subd i v i s i on and convers i on to 
nonagr i cu l tural u ses , wh i c h  may occur as  human popul at i ons i ncrease i n  the a rea and l and va l ues 
r i se .  Cumu l at i ve a nd i nd i rect i mpacts a re a l so d i scu ssed i n  Sects . 1 . 4 . 3  and 4 . 2 . 5 .  

Management o f  l and use  under the power l i nes ( Sect .  2 . 2 . 1 . 2 )  wi l l  be the respons i b i l i ty o f  the 
B i g  Ri vers E l ectri c Corpora t i on . Howeve r ,  i t  i s  expected that agr icu l tura l  uses of t h i s  l and 
w i l l  be a l l owed to cont i nue as pr ior  to construction  of the l i nes . On ly  the l and requ i red fo r 
the tower bases wou l d be removed from produc t i on . 

4 . 2 . 1 . 2 Geol ogy and so i l s  

Construct ion i mpacts 

Constructi on i mpacts rel ated to s i te geol ogy and so i l s  i nc l ude 

• foundat i o n  settl ements caused by the presence of l oose sand i n  the subsurface and 
• l oss  of  some prime farml and so i l s  by a l terat ion of l and  use , reduc t i on of so i l  producti v i ty 

for future agr icu l tural use  caused by soi l g rad i n g  and compact i o n ,  and some so i l  l os s  by 
e ro s i on . 

Subsurface cond i t ions  on  the s i te a re descri bed i n  Sect . 3 . 2 . 1 . 2 and Appendi x  L .  The l oose sand 
present beneath the southern part of  the s i te cou l d  cause probl ems of  d i fferent i a l  founda t i on 
settl ement  i f  not proper ly  treated .  Poss i b l e compact ion  methods and approx imate costs per un i t  
vol ume of  so i l  treated have been stud i ed . 2 4  To mi n i mi ze foundat i o n  settl ement and to des i g n  and 
construct a foundat ion  capab l e of susta i n i ng earthq u a ke l oads of 0 . 1 5  to  0 . 20 g accel erat i o n , 
w i th r i sks  of o n l y  mi n i ma l  damage , a founda t i on test i ng program wi l l  be executed . Methods of 
conso l i da t i n g  the l oose sand hori zon wi l l  be studi ed .  As foundat i o n  preparati on prog resses 
dur ing construct i o n , the geotechn ica l  engi neer wi l l  supervi se a conti nued subsurface tes t i ng 
program to ensure that des i gn spec i fi cati ons a re ach i eved . Compact i o n  of the l oose  sand to a n  
average penetra t i on res i stance va l ue of  1 5  bl ows per foot ,  a s  recommended by ATEC Assoc i ates , 2 5 
s hou l d  effecti ve l y  mi n i mi ze the poten t i a l  for fou ndation  settl ements . 

So i l -grad i ng a nd construction  acti v i t i es for the demonstra t i o n  proj ect wi l l  affect approx imately 
303 ha  ( 749 acre s )  o f  prime farml a nd so i l s .  These f i g u res i nc l ude some areas that wi l l  be 
temporari l y  affected ( s tockpi l es and construct ion  area s )  but a re not i nc l uded i n  Tab l e  4 . 3 .  
Fi gure 3 . 7  s hows the d i stri but i on o f  prime farml and so i l s  o n  the s i te area ( see a l so Appendi x  X ) . 
Impacts on soi l s  wi l l  range from l i ttl e to no impact i n  areas not affected by construction  to 
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compac t i on of so i l s  a nd/or comp l ete remova l or  bur i a l  of s urfi c i a l  so i l s ,  depend ing  on the 
extent of grad i ng requ i red i n  part i c u l a r  areas . Construct i on of the barge s l i p  wi l l  i nvol ve 
so i l excavati on and stockp i l i ng and l andfi l l i ng of dredged materi a l s  on the s i te ( Appendi x Y ) .  
S i te so i l s  are suscepti b l e to eros i on on s l o pes s teeper than a bout 6% . Some impact on so i l 
producti v i ty resu l t i ng from grad i ng and compact ion  i s  unavo i da b l e  i f  the s i te i s  devel oped for 
i ndustri a l  u se .  Areas expected to be affected most  are those where substanti a l  founda t ion  
preparat i on i s  req u i red ( foot i ng excavati o n ,  construc t i on of  p i l e  foundat i ons , areas where 
s u rface so i l s  may be compl etely removed or compacted extreme ly  to trea t under ly i ng materi a l s ) .  
So i l  profi l es wi l l  be compl ete ly  destroyed i n  some a rea s .  Quanti f i ca t i on o f  a reas l i ke l y  to 
rece i ve mi nor versus major  impacts from constructi on wi l l  be pos s i b l e  on ly  when the f i na l  p l ot 
p l a n ,  s i te prepa ra t i on , a nd grad i ng spec i f i cat i ons are comp l ete . Impacts on soi l s  ( other than 
eros i o n )  that occur duri ng the cons truct i on phase wou l d  not be apparent unl ess  the fac i l i ty 
were removed and the l and reverted to agri c u l tura l  use , a t  wh i ch time so i l ti l th and product i v i ty 
wou l d  l i ke ly  be l es s  than under current ly  exi st i ng cond i t i ons . 

To l i mi t so i l  l os s  by eros i on ,  sed i ment retent i on s tructures wi l l  be p l aced i n  dra i na geways 
a round acti ve construct ion  a rea s .  Seed i n g  and mu l ch i ng w i l l  be u sed to sta b i l i ze so i l s  a s  
construction progresses . P art i cul ar  atten t i on wi l l  b e  g i ven t o  revegetat i n g  s l opes at  the edges 
of f i l l ed a reas and on  d i kes . 

Operati ona l i mpacts  

Under  normal operat i ng  cond i ti on s , there s ho u l d  be no  adverse i mpacts re l ated to  geo l ogy or 
so i l s  on the s i te beyond the d i stu rbance that occurs duri ng construct i o n .  Potenti a l  impacts are 
re l ated to foundation  settl ement and i nf i l trat i on of contami nants in the event of l i ner fa i l u re 
i n  was te-hand l i ng  or  coal s torage a reas . 

Foundat i on i ns tab i l i ty i s  mos t  l i ke l y  to be cau sed by conso l i dat i on of wea k  a l l uv i a l  materi a l s 
or  by s e i smi ca l ly  i nduced so i l  l i quefac t i on . The p robab i l i ty of a s e i smi ca l l y  i nduced founda
t i on fa i l u re at  the s i te i s  determi ned by the p robabi l i ty of recu rrence of  an earthqua ke of 
suffi c i ent  i nten s i ty to cause fai l u re . The recurrence i n terval of earthquakes produ c i n g  ground 
acce l erati on of  about 0 . 1 5  g at the s i te i s  est imated to be from 200 to 500 years . Occurrence 
of  an earthquake when groundwater l eve l s  are h i gh ( i . e . , f l ood cond i ti on s ) wou l d  i nc rease the 
poss i b i l i ty that l i quefact ion may occ u r .  T h e  p robabi l i ty of  s i mu l taneous  se i smi c i ty a n d  fl ood
i ng i s  l ower than the f l ood i ng or  earthquake p robabi l i t i e s  taken i nd i v i dua l l y .  Based o n  the 
present understand i ng of  s e i smi c i ty of  the area , the probabi l i ty of  a damag i n g  event occurr ing  
dur i ng the  expected opera t i onal l i fet i me of  the  fac i l i ty i s  l ow .  The  foundat i on preparat ion  
program , wh i ch wi l l  b e  an  i ntegral  p art  of  cons truct ion , wi l l  i ncl ude subsurface tes t i n g  to 
ensure preconso l i da t i on of l oose mater i a l s beneath s tructures and areas where settl ement cou l d  
cause  s tructural fa i l ure o f  fac i l i ty components . 

Attenuat ing capa c i ty of ex i st i ng s i te so i l s  wi th respect to i n f i l trat i n g  l eachates conta i n i ng 
d i sso l ved trace meta l s  i s  good . Mo b i l i ty of potent i a l  contami nants i n  the s i te so i l s  i s  d i s 
cus sed i n  Append i x  R .  P l ant a reas  t hat  have t he  poten t i al for  generat i ng l eachates or s p i l l ed 
l i qu i d s  i nc l ude coa l s torage a rea s ,  meta l -s l udge l andfi l l s ,  a s h  ponds , product s torage area s ,  
so l vent s to ra ge areas , and wastewate r ho l d i ng a reas . Sect ion 4 . 2 . 2 . 2  d i scusses  the groundwater 
qual i ty i mpacts of these p l ant area s .  Leachate deri ved from the Wes tern Kentucky N o .  g coal 
(descr i bed in Append i x  P )  i s  very ac i d  ( pH = 2 . 1 ) and conta i n s  amounts of Fe , S04 ' As , Se , Cd , 
and Cr i n  exces s  of d r i n k i n g  water and RCRA s tandards . Act i ve and l ong-term rese rve coal p i l es 
wi l l  be equi pped w i th a l ow permeab i l i ty compacted cl ay l i ner , and l eachate wi l l  be d i verted , 
col l ected , and routed to wastewater treatment fac i l i ti e s . Fa i l u re of the l eachate conta i nment 
system beneath the coa l s torage a re a ,  s ho u l d  i t  occ u r ,  cou l d  resu l t in s atu ra t i on of  underl y i ng 
so i l s  w i th contami nants that coul d endanger groundwater qual i ty or  l i mi t future so i l  uses . The 
meta l -s l udge l andfi l l  i s  be i ng des i gned in accordance wi th RCRA haza rdous waste d i s posa l  gu ide
l i nes and wi l l  be  mon i tored for i n f i l trati on of l eachates . 

S l ag a nd flydust from g a s i f i ed a s h  concentrate wi l l  be d i sposed of i n  ponds . A l though the 
deta i l ed des i gn i s  not yet ava i l ab l e ,  the ponds wi l l  have features s i mi l ar to l andfi l l s  s u i tab l e 
fo r hazardous was te d i sposal  ( i . e . , doubl e l i ners , l eacha te detect i on and  col l ecti on systems , 
a nd d i kes to avo id  f l ood i nundat i on ) .  Prel im i nary tes ti ng of gas i fi ed res i dues from the SRC 
process i nd i cates that l eachates produced do not conta i n  exces s i ve amounts of potenti a l l y 
hazardous heavy meta l s .  Extract i on by the EPA extracti on procedure i nd i cates that the waste 
does not q ua l i fy a s  a hazardous waste under RCRA cri teri a .  

Leachabi l i ty o f  the so l i d  SRC product has been tes ted a t  ORNL , and  test resu l ts a re i nc l uded i n  
Append i x  P .  Based on testi ng and ana l yses  comp l eted to date , l eachate from the product i s  not 
expected to a ffect so i l s  adversel y .  Pore pl ugg i ng due to the i nf i l tra t i on of  runoff conta i n i ng 
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f i ne part i c u l ates i s  the most  p robab l e i mpact that wou l d res u l t from product  l eac h i n g .  The SRC 
product w i l l  be s tored on a compacted c l ay l i ne r ,  and l eachate and runoff wi l l  be d i verted , 
col l ected , and routed to the wastewater treatment fac i l i ty .  

P r i o r  t o  treatment ,  p rocess wastewater and area runoff wi l l  b e  impounded i n  var ious  reten t i on 
a rea s .  Un treated was tewater i s  expected to conta i n  b i odegradab l e organ i c s ,  hydrogen su l f i d e ,  
phenol , ammon i a ,  cyan ides , meta l s ,  a n d  trace organ i c s  n o t  subject t o  b i odegradati on b u t  amenabl e 
to acti vated carbon adsorpt ion . Wastewater retent i on a reas  w i l l  be l i ned to prevent i n fi l tra
t i on of  contami nants i nto the so i l /groundwater sys tem ( see Sec t .  2 . 3 . 2  and Append i x  C ) . Runoff 
from the tan kage area w i l l  be routed to the was tewater treatment sys tem . 

Impacts of  decomm i s s i on i ng and mothba l l i ng 

I f  the fac i l i ty i s  mothba l l ed ,  no i mpac t ,  beyond that of construct i on and operati on s hou l d  occu r ,  
a s s um i n g  t ha t  contami nated runoff and l eacha tes from the proces s  area , coa l s torage areas , and 
sol i d  wa ste d i sposa l  a rea s are col l ected and treated . 

Impacts on geol ogy and so i l s ,  i f  the faci l i ty i s  decomm i s s i oned and d i smant l ed , wi l l  depend on 
a n t i c i pated future l and u s e  and the extent of fac i l i ty remova l .  Al terat i on of structures  for 
other i ndustr i a l  uses i s  a poss i b i l i ty .  Impacts o n  so i l s  res u l t i ng from construc t i on and oper
a t i on may prec l ude revert i n g  some a reas  of the s i te back to agri cu l tural  use or  may adverse l y  
a ffect the a gr i c u l tural  va l ue of  the so i l s  for a number of  years . Sol i d  was te d i sposal  a reas 
wou l d  be c l osed and covered in a manner that wou l d  i sol ate was tes from l each i ng or  eros i on ,  
s p read i ng contami nant s .  Future l and u ses i n  these areas may have to be restri cted to ma i nta i n  
i n tegri ty o f  the l andfi l l s . Surf i c i a l s o i l s  i n  a reas  under bu i l d i ng s  w i l l  b e  compacted to a 
depth of several feet , and p i l e  or  ca i s son foundati ons  may be u sed i n  s ome areas . Deeply com
pacted so i l s  w i l l  ta ke several years to return to the i r  former agr i cu l tural  product i v i ty .  
Effects  may b e  more severe i n  a reas  where the so i l profi l e  i s  extens i ve ly  a l tered . P i l es and 
c a i ssons  may prec l ude future cu l t i vation  on some parts of the s i te un l ess  they are cut  off wel l 
bel ow the pl ow zone . 

Impacts  of expans i on to and operat i on of a commerc i a l faci l i ty 

Expan s i on to a commerc i a l -sca l e  fac i l i ty at t h i s s i te wi l l  i mpact add i t i ona l  pr ime farml and acre
age  over  the l i fet ime of  the fac i l i ty in  process  a rea s .  Sol i d  waste storage areas wi l l  occupy 
parts of the s i te i ndef i n i te l y .  Impacts o n  so i l s  wh i ch res u l t from mi n i ng coal t o  operate the 
pl ant  at  commerc i al sca l e  a re expected to be greater than d i rect s i te i mpacts ( see Forward ) .  

At commerc i a l -sca l e  operat i on mos t  of  the approx imately 600 ha  ( 1 484 acre s )  of the s i te wou l d  be 
devel oped for p rocess and s upport a reas . Duri ng a 1 4-year per i od of commerc i a l operat ion , 
2 24 ha ( 560 ac res ) w i l l  be requ i red for a s h  s torage i n  add i t i on to 1 6  ha ( 40 acre s )  used 
d ur i n g  the demonstrat i on p hase , on ly  72 h a  ( 1 80 acres ) of wh i c h  w i l l  be ons i te .  Add i t i ona l  a s h  
d i sposal  a reas  and/or commerc i a l  u s e s  f o r  part of t h e  ash  w i l l  b e  requ i red f o r  a s h  produced 
d u r i n g  commerc i a l  operat i on beyond th i s  1 4-year per i o d .  

4 . 2 . 1 . 3  Te rrestri a l  ecol ogy 

I n troduc t i on and summary 

The  pr ima ry i mpact to terrestri a l  b i ota at the s i te w i l l  be the l os s  of h ab i tat and consequent 
reducti on i n  w i l d l i fe popu l at i ons due to construc t i on and the l ong-term presence of the i ndus
tr ia l  fac i l i ty .  Because mos t  of  the s i te i s  presentl y c l eared for a gr i c u l ture and represents  
poor w i l d l i fe hab i ta t ,  mos t  wi l d l i fe spec i es wou l d not be s i gn i f i cant ly  a ffected . The Federa l l y  
endangered I n d i ana  b a t  occu rs on t h e  s i te .  No other endangered spec i es occurs o n  the s i te ,  and 
none wou l d  therefore be a ffected . Several uncommon o r  rare b i rd spec i es w i l l  be affected . 
Impacts  expected to be more mi nor at  the s i te i nc l ude d i s tu rbance of wi l d l i fe by veh i c u l a r  
t raff i c  and no i se , s l i ght ly  e l evated l evel s o f  vegetat i on s tres s  due t o  a i r  pol l u tant emi s s i on s , 
and i mpacts of pos s i b l e  sp i l l s  of tox i c  materi a l s .  

Th reatened o r  endange red spec i e s  

Su rveys f o r  bats i n  J u l y  a n d  August  1 980 d i scovered the Federa l l y  endangered Ind i ana b a t  i n  the 
Ma rt i n  Creek forest , but not i n  the Green R i ver fores t  ( Sect . 3 . 2 . 1 . 3 ;  see Appen d i x  K for 
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b i o l og i ca l  assessmen t ) . The  Mart i n  C reek fores t  wi l l  not be affected by constructi on , wh i c h  
shou l d  m i n i m i ze i mpacts o n  the spec i es . Noi se and construct i on acti v i t i e s  may have some i mpact 
on the bats . D i rec t and i nd i rect i mpacts of construction and opera t i on of the SRC - I  demon stra
t i on faci l i ty s houl d not j eopard i ze the con t i n ued exi stence of the spec i es ,  because no desi gnated 
c r i t i ca l  habi tat ( c aves ) wi l l  be affected . I nd i ana bats are wi de l y  d i spersed in summe r ,  and 
SRC- I i s  apparently out s i de the ma i n  popu l a t i on centers . T he U . S .  F i sh and W i l d l i fe Serv i ce 
( US FWS ) concu rred tha t t he SRC- I p roject s ho u l d  not j eopard i ze the ex i s tence of the spec i es 
( Append i x  I ) .  Add i t i ona l  s urveys for the bats wi l l  be conducted on the s i te i n  the earl y 
s ummer of 1 981 . No o ther spec i es l i s ted as endangered by the USFWS or  Kentucky i s  expected to 
occur reg u l a r l y  on the s i te ( Sect . 3 . 2 . 1 . 3 ) , and none s hou l d  be affec ted . I nformat i on recei ved 
i n  November 1 980 i nd i cates that a 1 61 - kV  power l i ne to serve the SRC - I  fac i l i ty wou l d  be con
structed by the B i g  R i vers E l ectr ic  Corp . ( Sect .  2 . 2 . 1 . 2 ) . DOE i s  wor k i n g  wi th B i g  R i vers 
E l ectr i c  Corpora t i on to ensure that the proposed route wi l l  avo i d  I nd i ana Bat habi tat .  

Impacts of constructi on 

Acreages of the var i ous  hab i tats to be c l eared dur i ng construct i o n  are g i ven in Tabl e 4 . 3 .  
Agr i cu l tural  l and represents by far the l argest  acreage to be affected [ 25 7  ha ( 635 acres ) ] ,  
and  r i pari an hardwood forest  represents the second l argest [ 1 0  h a  ( 2 5  acres ) ] ;  see footnote a ,  
Ta b l e  4 . 3 .  Th i s  ri pari an h ardwood forest a l ong  the Green R i ver and the bottoml and hardwood 
forest a l ong Mart i n  C reek  represent the most  eco l o g i ca l l y  i mportant  commu n i t i es on the s i te ,  as  
they support a h i gh d i vers i ty of both vegetat i on and wi l d l i fe .  The forest  a l ong Mart i n  Creek 
wi l l  not be affected by constructi on . 

The ri pari an forest wi l l  be c l eared for the i ntake , outfal l ,  and barge l oad i ng/ u n l oadi ng  fac i l i 
t i es .  T h i s  c l ea r i n g  w i l l  contri bute s l i ght ly  to the s i gn i f i cant  nat iona l  probl em of l oss  of 
f l oodpl a i n  forest s .  As much a s  90% of the nat ion ' s  ori g i na l  r i pari an or fl oodpl a i n  forests may 
have a l ready been l os t ,  and current l osses  approxi mate 6% of the rema i n i ng area per year . 26 
F l oodp l a i n  forests are h i g h l y  i mportant i n  several ways , i ncl ud i ng  the s upport of a l arge n umber  
of wi l d l i fe spec i e s  ( th reatened and  endangered spec i es , e . g . , t he  I nd i ana  bat ) , storage and  s l ow 
rel ease of f l oodwaters , water q ua l i ty ma i ntenance ( e . g . , sed i ment entrapmen t ) , groundwater 
rec harge , and very h i gh b i o l og ica l  producti v i ty . 2 6  

The agri cu l tural  l and t o  be l ost  i s  poor hab i tat for wi l d l i fe ( Sect .  3 . 2 . 1 . 3 ) . However , i t  i s  
h i gh l y  producti ve l and and i n  the absence o f  agr i c u l ture and i ndustr i a l  use cou l d  be h i gh-qua l i ty 
wi l d l i fe hab i ta t .  Loss  of pr ime farml and may resu l t i n  added pressures o n  rema i n i ng farml and and 
i n  the c l ea r i n g  of more fl oodpl a i n  and r i par i an forests to compensate for farml and l osses . 

Construct i on wi l l  a l ter dra i nage on the s i te i nc l ud i ng fl ow of water i nto Bryant  D i tc h ,  whi ch 
dra i ns i nto R i ch l and S l ough .  However , overa l l fl ow of water i n to R ich l and S l ough  wou l d  be 
a l tered very s l i g ht ly  ( Sect . 4 . 2 . 2 . 1 ) ,  and no s i gn i f i cant i mpacts on the water bal ance of the 
s l ough  shou l d  occ u r .  

Impacts resu l t i ng from t h e  SRC- I project wi l l  b e  s i gn i f i cant  i n  contr i b ut i ng  t o  t h e  conti n u i n g  
l os s  of wi l d l i fe habi tat i n  t h e  U n i ted States . W i l d l i fe popu l at i ons  i n  con struct i on areas wi l l  
be e l i mi nated . Popu l at i on s  of permanent and summer res i dent w i l d l i fe spec i es w i l l  be reduced at  
l east  i n  proport i on to t he  amount  of hab i tat l os t .  

Mo st o f  the wi l d l i fe spec i es that a re resi dents o r  summer breeders at  the s i te are common and 
wi despread . Because the extens i ve agr i c u l tural  l and on the s i te represents poor wi l d l i fe 
hab i tat , l oss  of the s i te wou l d  not have s i gn i f i cant  impacts on these spec i es . However , two 
rare or  uncommon spec i es have been regu l ar ly  observed a t  the s i te i n  a l l seasons of the yea r .  
O n e  i s  t h e  red-headed woodpec ker,  w h i c h  i s  common t o  abundant i n  the bo ttoml and a n d  r i pa r i a n  
hardwood forests  o n  t h e  s i te .  T h i s spec i es h a s  dec l i ned s i gn i f i cantl y a n d  has  become a very 
uncommon spec i es i n  most of i ts range and i s  i nc l uded on the Audubon Soc i ety ' s  B l ue L i st of 
decl i n i ng spec i e s . 2 7 Second i s  the l oggerhead shr i ke ( a l so on the B l ue L i s t ) , whi ch has  become 
rare over much of i ts range i n  the eastern Un i ted S tates and wh i c h  i n habi ts open country .  Two 
other more common B l ue  L i sted spec i es ,  the yel l ow warb l e r  and the Ame r i can  kestre l , breed on the 
s i te i n  r i pa r i a n  edge and open coun try habi tats , respect i ve ly .  P red i ct i on of i mpacts on  many 
other breed i ng b i rd spec i es i s  somewhat l i m i ted by the fact  that f i e l d  s urveys at the s i te were 
not done dur i ng  the ma i n  breed i n g  season . M i grant or wi n ter res i dent spec i es shou l d not be 
s i gn i f i cant ly  affected , because  there s hou l d  be other habi tats avai l abl e for the i r  use . Some 
f l oodpl a i n  forest hab i tat for the i ncreas i ng l y  rare swamp rabb i t  ( Sec t .  3 . 2 . 1 . 3 )  wi l l  be l ost  
a l ong t he  Green Ri ver , but  t he  more s u i tabl e forest  habi tat a l ong  Mart i n  C reek wi l l  not  be 
c l eared for the proposed proj ect .  Construct i on at the s i te wi l l  el i m i nate fi ve sma l l ponds on 
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the s i te ,  destroy i n g  hab i tat for several  amp h i b i an and repti l i an spec i e s . Al l ten spec i es of 
herpetofauna  observed at  the s i te are common and wi despread and s hou l d therefore not be 
s i gn i f i cantl y a ffected . 

Because of the i mportance of r i pari an or fl oodpl a i n  habi tats to w i l d l i fe and because of the 
l osses such forests h ave a l ready experi enced ,  a s  l i ttl e of  th i s  forest as  poss i b l e  wi l l  be 
c l eared at  the s i te .  On l y  as  much forest l and as  is needed for the wastewater d i scharge , water 
i nta ke , and barge fac i l i ty wi l l  be c l eared . The proposed barge s l i p  w i l l  requ i re c l ea r i n g  of 
a bout  1 . 6 ha  of  the r i pari an  forest a l ong the Green R i ver ( see Append ix  V ) . As further con
struction  and des i gn p l ans  evo l ve ,  p l ans  wi l l  be devel oped to m i n im i ze forest cl eari n g .  

W i l d l i fe use  of  two i mportant hab i tats near t h e  s i te shou l d n o t  b e  s i gn i f i cantly affected . 
These i nc l ude the 265-ha ( 655-acre ) R i c h l and S l oug h ,  1 to 2 km ( 0 . 6  to 1 . 2 mi l es )  west of the 
s i te ,  and  the S l oughs  W i l d l i fe Management Area , 2 km south-southwest of  the s i te ( Sec t .  3 . 2 . 1 . 3 ) .  
Both of  these a reas a re u sed by several waterfowl spec i e s .  

Operat i ona l  i mpac ts 

Ecol og i ca l  and l and-use i mpacts cou l d resu l t from parti cu l ate and gaseous emi s s i ons , veh i c u l a r  
traff i c ,  no i se ,  human presence , a n d  d i sposal  of  was te products . Death of m i gra t i ng b i rds cou l d  
resu l t from col l i s i o n  w i th fac i l i ty structures at  n i ght  o r  duri ng foggy cond i t i on s ,  but morta l i ty 
wou l d be m i nor compared to that from tal l TV and rad i o  towers . I nd i rect i mpacts on wi l dl i fe 
resu l t i ng from the SRC- I proj ect a re mo rta l i ty from col l i s i o n  w i th veh i c l es , d i sturbance caused 
by barge traff i c ,  and further l os ses  of  hab i tat becau se of  road construct ion , hou s i ng and 
commerc i a l deve l o pments , and  m i n i ng o f  coal . The amount of  hab i tat to be l ost  can not be 
accurate l y  est imated , but cou l d  be substant i a l . I nd i rect and cumu l a t i ve i mpacts a re a l so 
d i scu ssed in Sects . 1 . 4 . 3  and 4 . 2 . 5 .  The e ffects of potent i a l  vehi cul a r  traffi c ,  barge traff i c , 
no i se ,  waste d i sposa l , and  human presence wou l d  be re l at i ve ly  mi nor . Emi s s i ons to the atmos
phere duri ng operat i on a re potent i a l l y  more s i gn i f i cant , because of  poss i bl e  impacts on agr i 
cu l tural  crops and nat i ve b i ota . The fol l ow i ng ana l ys i s  focuses on i mpacts to vegetat i on ,  as  
a i r  pol l utants in  general have not been  s hown to  have s i gn i fi cant  d i rect effects on w i l d l i fe 
popu l at i ons , except i n  extreme l y  h i gh concentrat i ons ( see Append i x  K for more deta i l ) . 28 

The maxi mum expected i ncreases i n  offs i te ground- l evel  concentrati ons of the maj or a i r  po l l u tants 
( S02 ' NOx , a nd part i c u l ate s )  resu l t i ng from poi n t  source emi s s i ons duri ng normal operat i on of  
the proposed p l ant are l es s  than 1 7% of  the exi s t i ng concentrati ons at  the s i te (Tab l e  4 . 1 8 ) . 
The ex i st i ng concentra t i ons  cou l d a l ready adverse ly  a ffect very sens i t i ve p l a nt  spec i es . At 
the po i nt of  maxi mum i mpact , the sma l l i ncrement  from norma l p l a nt  operat i on wou l d  s l i g ht ly  
i ncrease any ex i st i ng l evel s of  i mpacts on vegeta t i on .  Any such  i ncreases wou l d  be  very 
d i ffi c u l t to detect by mon i tori ng a nd cou l d  proba b l y  not be di st i ngui shed from e ffects on 
vegeta t i o n  caused by exi s t i ng a i r  po l l ut i o n .  App l i ca b l e  EPA a i r  qua l i ty standards sho u l d  not 
be v i o l a ted duri ng normal p l a nt  opera t i o n  ( Sect .  4 . 2 . 3 . 1 ) .  Duri ng abnorma l operat i ng cond i t i ons 
or  start-u p ,  emi ss i ons  to the atmosphere cou l d  be much h i g her than duri ng norma l cond i t i ons but 
are not expected to exceed Nati onal  Amb i ent A i r Qual i ty Standards due to the i r short dura t i on . 
More deta i l ed ana l yses a nd background i nformati on a re g i ven  i n  Appendi x  K .  

A t  the s pec i f i c  l oca l i t i e s  where pol l utant concentra t i ons  wi l l  b e  max i ma l  as  determi ned by wi nd 
d i rec t i on and d i s pers i on model i n g ,  the normal operat i on of the p l ant i s  expected to i ncrease 
amb i ent ground-l evel concentrat i ons of S02 by 9 . 5  �g/m3 for the 3-h max imum , 2 . 4  �g/m3 for the 
24-h max i mum , and 0 . 2  �g/m3 for the annua l  a verage . These concentrat i ons  compare w i th cu rrent 
amb i ent S02 l evel s o f  824 , 1 90 ,  and 20 �g/m 3 , respect i ve l y  ( Tab l e 4 . 1 8 ) . For sen s i t i ve p l ants 
i t  has been projected that 4-h  S02 concentra t i ons  requ i red to produce thresho l d i nj ury a re from 
262 to 2620 �g/m3  ( ref .  2 9 ) . Therefore , ex i st i ng amb i ent  l evel s cou l d  be affect i ng very sens i 
t i ve spec i es .  Soybean cropp i ng i s  the predomi nant l and use  i n  the a rea ; tobacco and pasture are 
m i nor  uses . Soybeans , tobacco , and most  pasture grasses are consi dered sen s i t i ve spec i es .  They 
m i ght  experi ence a very s l i ght reduction  i n  product i v i ty because of demonstrati on p l ant  opera
t i o n s .  Sect ion  4 . 5  d i scusses  mon i tori ng o f  crop product i v i ty t o  measure the effects of  p l ant  
opera t i on , i f  any ,  and  to devel op m i t i ga t i n g  measures if  needed . 

P l ants a re several t i me s  l ess  sen s i t i ve to NOx than to S02 . 3 0 Norma l p l ant  operat i on i s  
expected to i ncrease the amb i ent  annual  average NOx concentra t i on o f  1 6  �g/m3 by on ly  a max imum 
of 2 . 7  �g/m3  ( Ta b l e  4 . 1 8 ) . Therefore , t here shou l d  be no s i g n i f i cant effects on p l ants from NOx 
emi s s i ons . 
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Predi cted i ncreases in the maxi mum concentrati on of carbon monoxi de are l es s  than 1 0% of the a i r  
q u a l i ty standards ( 1 0 , 000 and 40 , 000 wg/m3 for 8-h and l - h per i ods respect i ve l y ) . The max i mum 
l - h  concentra t i o n  of nonmethane hydrocarbons i s  cons ervat i ve ly  pred i cted to be 236 wg/m3 
( Sect .  4 . 2 . 3 . 1 ) .  Parti c u l ates from coal  handl i ng and storage wi l l  settl e pr imar i ly  c l ose to 
the faci l i ty ( Sect . 4 . 2 . 3 ) and  s hou l d  therefo re have no s i g n i f i cant effects on vegetat i on 
surround i ng the s i te .  Norma l p l ant operat i on i s  expected to i ncrease the amb i ent annua l  
average part i c u l ate concentrati on of 42 wg/m3  by 1 . 0 wg/m3  ( Ta b l e  4 . 1 8 ) . T h i s i ncrease i n  
concentra t i o n  represents 2 %  o f  the secondary a i r qua l i ty standard ( 60 Wg/m3 ) .  

The  forma t i on of  secondary po l l utants such  as ozone and peroxyacetyl n i trate and the occu rrence 
of  a c i d  ra i n  are reg i o na l , rather t han  s i te-spec i fi c ,  prob l ems . Opera t i o n  of the proposed p l ant  
w i l l  add  a sma l l i ncrement to  t hese prob l em s .  

Opera t i on of  the cool i n g  towe rs wi l l  res u l t  i n  depo s i t i on o n  vegetat i on and so i l s  o f  sma l l 
amounts of b i oc i des , i n h i b i tors , and va r iou s  sa l t s .  Cool i ng tower i ns ta l l a t i on s  at i ndustr ies  
t hroughout the Un i ted States  have not cau sed s i gn i fi cant ecol ogi ca l  probl ems . T herefore , opera
t i o n  of the sma l l  coo l i ng tower at the proposed s i te shou l d  have no s i g n i f i cant i mpacts on 
vegetat i on .  

S p i l l s  of tox i c  mater i a l s on  the s i te wou l d  be u n l i ke ly  to get i nto Bryant D i tc h  and R i c h l and 
S l ough , because  of  control measures i nc l u d i n g  the proposed s i te dra i nage and runoff control p l a n s .  
Control of  s p i l l s  i s  addressed i n  Sec t .  2 . 2 . 1 . Waterfowl u s e  of  waste ponds cou l d  cause some 
morta l i ty but  shou l d  not s i gn i f i cant ly  affect waterfowl popu l at i ons ; use  of the ponds w i l l  be 
observed to determi ne whet her a ny correct i ve act ions  s hou l d be ta ken ( Sect . 4 . 5 . 3 ) . 

Commerc i a l i za t i on . Commerc i a l i za t i on at an expanded capac i ty wi l l  res u l t i n  the same types of  
i mpacts a s  t hose due to  the demon strat i on faci l i ty .  A n  addi t i ona l  1 . 6 ha of r i p a r i a n  forest 
wou l d  be c l eared fo r t he barge s l i p  ( see Append i x  V ) , and other habi tat l os ses  wi l l  a l so occ u r .  
Commerc i a l  fac i l i ti e s  w i l l  be l ocated c l oser t o  Mart i n  Cree k forest than demonstrat i on fac i l i t i es 
but  none of t he forest  wi l l  be c l ea re d .  I f  unexpected i mpacts ( e . g . , s evere vegetat i on stress 
due to a i r  pol l utant emi s s i on s )  occur during demonstra t i on , t hese wi l l  have to be a s ses sed when 
dec i d i ng whether to commerc i a l i ze .  

Decomm i s s i o n i ng and mothbal l i ng .  T hese a c t i o n s  wou l d  n o t  b e  expected t o  have any s i g n i f i cant 
adverse i mpact on terrestri a l  b i ota . Some mi nor short- term i mpacts m i g ht occur duri ng decom
mi s s i on i ng due to t he i ncreased l evel s of constructi on-type act i v i t i e s  duri ng t h i s phase . 

4 . 2 . 2  Wa ter 

Th i s  sect i on d i scusses  the construct ion and operat i ona l  i mpacts predi cted for the proposed s i te 
i n  the areas of surface water hydro l ogy , groundwater qual i ty and hydrol ogy , surface water qua l i ty ,  
and aquat i c  ecol ogy . Sec t i on 4 . 5  d i scusses  recommended construct ion  and operat iona l  mon i tori ng , 
and  Sec t .  4 . 6  d i scus ses  recommended m i t i gat i o n  measures . 

4 . 2 . 2 . 1  Su rface water hyd rol ogy 

Fl oodpl a i n  encroachment 

Port i on s  of  the s i te area to be devel oped l i e w i t h i n  the 1 00- and 500-year fl oodp l a i ns of the 
Green R i ve r .  Model i ng of  i mpacts on fl ood f l ows res u l t i ng from the proposed s i te devel opment 
i nd i cate that the effects wi l l  be m i nor (Append i x  E ) ;  howeve r ,  devel opment of much of the s i te 
const i tutes encroachment onto the Green Ri ver f l oodpl a i n  (Appendi x D ) . 

Constru c t i on i mpacts  

Construct i on act i v i t i es wi l l  a l ter  a port i on of the  Green R i ver f l oodpl a i n  and wi l l  have a mi nor 
i mpact on f l ood d i s c harges  in the i mmed i ate s i te v i c i n i ty .  S i te gradi ng wi l l  ra i se the grade 
e l evat i on of the proces s areas to 1 1 7 . 3  m ( 388 ft ) ,  whi ch  i s  the el evat ion  esti mated by the Army 
Corps of E n g i neers ( Appen d i x  G )  for a 500-yea r f l ood . F i gures 3 . 8  and 3 . 9 , Sec t .  3 . 2 . 2 . 1 , show 
a rea s that , under ex i st i ng cond i t i on s , are above the 1 00- and 500-year fl ood e l evations ; fl ood
prone areas to be devel oped for t he demonstrat i on project a re to be f i l l ed or  d i ked for f l ood 
protect i on .  
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The  effect that f i l l i ng of  th i s  portion  of  the  f l oodpl a i n  wi l l  have  on fl ood i ng of  adjacent 
a reas has  been e s t i mated by computer  model i ng of  the down stream reach  of the Green River and the 
Oh i o  R i ver confl uence . The model u sed wa s HEC-2 , and resu l ts of the mode l s i mul a t i on of  i mpacts 
on fl ood l evel i nd i cate a probab l e i ncrease in water e l eva t i on of the 1 00-yea r  fl ood of about 
1 cm ( 0 . 02 ft)  i n  the i mmed i ate s i te a rea , an i ncrease that shou l d  be undetectab ly  smal l .  A 
descri ption  of the methodol ogy and model  ca l i bra t i on i s  i nc l uded i n  Append i x  E .  F l ood l eve l 
i ncreases resu l t i n g  from s i te deve l opment shoul d not adverse ly  affect adjacent areas . 

As a res u l t o f  g rad i ng and earthwork  act i v i t i es dur i ng  construc t i on , the present dra i nage 
patterns of  the s i te w i l l  be a l tered . B ryant D i tch , wh i ch present l y  dra i n s  a bout 60% of the 
s i te ( Fi g .  3 . 9 ) , w i l l  be  d i sturbed by cons truct i on act i v i t i es .  Port i on s  of Bryant D i tch pas s i ng 
t hrough the s i te wi l l  be segregated from the rema i nder of the d i tch  and used a s  a condu i t  for 
co l l ec t i ng runoff from a reas  of  the s i te and transporting  i t  to sed i ment contro l  bas i n s .  Under 
present cond i t i on s , eroded sed i ment from the Bryant  D i tch wa ters hed i s  depo s i ted in R i c h l and 
S l oug h .  Sed i mentat i on bas i ns a re pl anned to m i n i mi ze sed i mentat i on of the s l ough a s  a resu l t of  
construct i on runoff .  The rema i n i ng portions  of the s i te that wi l l  be  d i sturbed dra i n  d i rect ly  
i n to the  Green R i ver . 

So i l  ero s i on from the s i te d ur i n g  construc t i on wi l l  be contro l l ed through i mpl ementat i on of a 
construc t i on dra i nage p l a n , a l t hough  some s i l tat i on wi l l  resu l t .  Sed i ment  re l ease from the s i te 
w i l l  be contro l l ed by reten t i on dams ( sed i ment tra p s )  and other ero s i on-control faci l i t i e s .  The 
exact l ocat i on , he i ght , ma i ntenance , etc . , of these dams and other fac i l i t i e s  have not been 
f i na l i zed . Seed i n g  and mu l ch i ng the compl eted a reas  as construct i on progresses  wi l l  a l so hel p 
to reduce and contro l  eros i on .  

The  compact i on o f  so i l  and cons truction  of  
fore cause an i n crease in  s urface runoff.  
runoff from much of  the p l ant  a rea wi l l  be 
the project .  

i mperv i o u s  a reas  wi l l  reduce i n f i l tra t i on and there
Th i s  i nc rease wi l l  be  temporary , however , because  
co l l ected and treated dur ing the operat iona l  phase of  

Impacts resul t i n g  from a l terat i on of  the on s i te dra i nage shoul d not be  exten s i v e ,  and i ncreased 
runoff shou l d  be eas i l y h and l ed by Bryant  D i tch  and the Green R i ver . S i l t  retent i on bas i n s  and 
other fac i l i t i e s  wi l l  be ma i n ta i ned by remova l and d i sposal  of  excess i ve sed i ment i nto fi l l  
a reas on the con s truct i on s i te .  Because the l and i s  a l ready heav i l y  farmed ( imp l y i n g  frequent 
so i l  d i sturbance ) , eros ion  and sed i mentat i on duri ng con struct i on shou l d  not have a s i gn i f i cant  
i mpact on  amb i ent  water qual i ty .  

Dredgi ng 

Excavation  wi l l  be requ i red to construct the barge s l i p  and water i ntake and d i scharge  s truc
tures  at  t he  shore of  the Green R i ver ( see Appendi x Y for barge i n format i on and  Appendi x C for 
c rosssect i on a l  d i agrams of  the i ntake and d i scharge structures ) .  Duri ng the construc t i on there 
wi l l  be some equ i pment ( ba rges , p i l e  dr i ver s ,  etc . ) a t  the shore of the r i ver . T h i s equ i pment 
wi l l  tend to obstruct part of the nav i gabl e channel , and s u i tabl e mark i ngs  wi l l  be prov i ded in  
order to prov i de warn i ng to pass i ng traff i c .  There may be some excavat i on near the s horel i ne 
and i n  the bed of the s tream , but f i na l  p l ans  have not been made rega rd i ng the extent of exca
v a t i on . Dredge mater i a l  wi l l  be s tored ons i te a s  shown i n  F i g .  2 . 3 .  Boxes 5 1  and  53 of  th i s  
f i gure a re the l ocat ions  o f  t h i s  s torage .  The con struct i on wi l l  cause tempo rary l oca l  i ncreases 
i n  s u s pended so l i ds ,  nutr ient  l evel s ,  and chemi cal  and bi ochemi cal  oxygen deman d .  The i mpact of  
these act i v i t i e s  i s  expected to  be a l oca l  i ncrease in  suspended sed i ment l oa d i ng in  the  Green 
Ri ver .  Sec t i on 4 . 2 . 2 . 3  d i scusses  the i mpact of  these materi a l s  on water qual i ty .  Hydro l og i c  
i mpacts a re not expected to b e  s i gn i f i cant .  

Operat iona l  i mpacts  

During  operat i on of  the demon stra t i on faci l i ty ,  i mpacts on s u rface water hydrol ogy wi l l  be mi no r .  
The  s l i g h t  i ncrease i n  e st ima ted water l evel s of  t h e  1 00- and 500-year fl oods ( shou l d o n e  occur ) ,  
wh i ch resu l ts from f i l l i n g  areas on the l ower terrace and on the ri ver ban k s , wi l l  rema i n .  

Su rface runoff from some a reas  o f  the p l ant  wi l l  be d i rected to wastewater treatment and d i s
c harged d i rect ly  to the Green R i ver i ns tead of fl owi n g  i nto R i c h l and S l ough a s  they presentl y 
do . Runoff from approx i mately 36 ha ( 90 acres ) wi l l  be d i verted to wastewater treatment .  
I n a smuch  a s  the total R i ch l and S l ough waters hed conta i n s  over  4000 ha ( 9000 acres ) ,  i mpacts on  
the  water ba l ance of  the s l ough wi l l  be  m i nor . 
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Opera t i on of the proposed S RC - I  fac i l i ty wi th zero wastewater d i scharge i s  proj ected to con sume 
an average of  about 1 59 l i ters/s ( 2520 gpm) of water from the Green R i ver .  When d i scharge 
occurs , water wi thdrawal wi l l  be 2 1 7 l i ters/s  ( 3445 gpm) and fl ow back to the ri ver wi l l  be at 
l east  59  l i ters/s  ( 9 3 1  g pm ) . Therefore , the net l oss to the Green River wi l l  be about the same 
as for the zero was tewater d i scharge case . T h i s represents 1 . 4% of the 7-d , l a-yea r  l ow fl ow of 
1 1 , 1 56 l i ters/s ( 1 7 6 , 855  gpm)  at the s i te .  T h i s l oss of water wi l l  have l i tt l e  effect on the 
quan t i ty of water ava i l ab l e  to downstream u sers . 

Impacts of decomm i s s i on i ng and mothba l l i ng 

Impacts of mothba l l i n g  shou l d  not exceed the i mpacts of construction  and opera t i on . Impacts 
a s soci ated w i th decomm i s s i on i ng of  the faci l i ty depend on the fate of the s i te after shutdown 
an a l tern a t i ve i ndus tri a l  u se  or revers i on to agr icu l tural use . Devel opment of an a l ternat i ve 
i ndustry coul d affect f l ows i n  the Green R i ver ,  dependi ng on s hore l i ne devel opment and consump
t i ve water-use requ i rements . Decommi s s i on i ng fol l owed by removal  o f  the faci l i ty and a l l s tored 
feedstock ,  product ,  and waste and regrad ing to approximate ori g i na l  contour wou l d  l eave the s i te 
e s sent i a l l y  unaffected as far a s  surface water hydrol ogy i s  concerned . I f  topogra p h i c  a l tera
t i ons such as  the ra i sed ra i l road spur ,  the f i l l ed proces s are a ,  and ash pond d i kes a re l eft 
a fter decomm i s s i on i ng ,  the effect on  fl ood fl ows w i l l  be the same a s  that resu l ti ng from con
s truct i on .  Consumpti ve water use wou l d  cease at  the t i me of  shutdown . 

Impacts of expans i on to a commerci a l  fac i l i ty 

Cu rrent p l ans  i nd i cate a f i vefo l d  expan s i on of the demonstrat i on-sca l e  faci l i ty ( 6000 tps d )  to 
commerc i a l  sca l e ( 30 , 000 tpsd ) . The  maj or surface water hydrol og i c  i mpact accompany i ng s uch  an 
expan s i on is i ncreased water consumpti on .  Impacts on fl ood fl ows due to decreased fl oodpl a i n  
s torage capa c i ty are not expected t o  b e  s i gn i f i cant . Present p l ans do not i nd i cate that a 
further encroachment on or narrow ing  of the fl oodway wi l l  resu l t  from commerc i al expans i o n .  
Expans i on of  t h e  barge s l i p  wi l l  s l i ght ly  a l ter fl ows of t h e  Green R i v e r ;  however , wi th con
t i nued channel mai ntenance , no effect on c hannel nav i gabi l i ty is ant i c i pated ( see Appendi x V) . 
The vol ume of water u sed by the commerc i al faci l i ty depends on whether the faci l i ty i s  operati n g  
wi th or wi thout a treated wastewater d i scharge ( Sect .  4 . 2 . 2 . 3 ) . W i th a d i scharge , 1 040 l i ters/ s 
( 1 6 , 500 gpm) w i l l  be w i thdrawn from the ri ver . The wastewater d i scharge i s  est imated to be 
295  l i ters/s resul t i ng i n  net water consumption  of 745 l i ters/s or 6 . 7% of the 7 - d ,  l a-year l ow 
fl ow of the Green R i ve r .  I n  the zero wastewater d i scharge mode , the water w i thdrawa l i s  reduced 
to 745  l i ters/s and a l l water w i thdrawn is consume d .  I n  e i ther case there wou l d b e  a 6 . 7% 
reducti on i n  the 7-d , l a-year l ow f l ow . T h i s  water use w i l l  a ffect s urface water ava i l abi l i ty 
to other poten t i a l  users down stream on the Green Ri ver ( Sect .  4 . 2 . 5 ) .  Potenti a l  water qual i ty 
i mpacts are d i scussed i n  Sect .  4 . 2 . 2 . 3 .  

Expan s i on w i l l  requ i re proces s i ng runoff from a l arger tota l area through the wastewater treat
ment fac i l i t i es .  Bryant D i tch and Mart i n  Creek a re the drai nages that wou l d  be a ffected . 
Impacts on the d i scharge of Bryant D i tch wi l l  be a s i gn i fi cant reduction  i n  fl ow as add i t i ona l 
area i s  used for a s h  d i sposal and thus  removed from the d i tch ' s  natural  waters hed . S i nce 
Bryant D i tch makes u p  only 1% of  the Ri ch l and S l ough  watershed , reduction  in i ts fl ow shou l d not 
cause s i gn i fi cant effects on the water bal ance of the s l oug h .  The effect o n  fl ows i n  Mart i n  
Creek i s  expected t o  b e  i ns i gn i fi cant . 

4 . 2 . 2 . 2  Groundwater qua l i ty and hydrol ogy 

Constructi on impacts 

Poten t i a l  i mpacts on the groundwater reg i me of the s i te caused by constru c t i on are expected to 
be mi nor . So i l  compact i on and coveri ng wi t h  impermeabl e materi a l s ,  pavement , bu i l d i ngs , pond 
l i ners , etc . , wi l l  reduce the amount of  recharge to the groundwater system . Approx i mate l y  
2 0 5  ha  ( 500 acres ) of  t h e  s i te wi l l  b e  covered wi th imperv i ous  s urfaces , resu l t i n g  i n  potenti a l 
recharge l oss  of 1 06 l i ters /d ( 250 , 000 to 400 , 000 gpd) . T h i s  impact i s  mi nor because the 
dominant  i n fl uence i n  recharge of the a l l uv i a l aqu i fer i s  i nf i l tra t i on of water from the beds of 
the Green and O h i o  r i vers . Construc t i on of  the barge s l i p  i s  expected to have no mea su rabl e 
e ffect on groundwater  l eve l s .  Hydrau l i c i nteract i on occu rs between the a l l uv i a l aqu i fer and the 
Green Ri ver w i th 600 m of  the proposed barge s l i p  l ocat i on . 
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The most probabl e source of  i mpact on groundwa ter qua l i ty is  contami nat i on by i nf i l trati on of 
l i qu i d  s p i l l s  on the s i te .  D ur i n g  construct i on , petrochemi cal s ,  sol vents , and  other unde s i g 
nated chem i ca l s w i l l  b e  i n  u se .  Of these potenti a l  contami nants the l a rgest vol ume wi l l  be 
d i esel  fuel o i l , wh i ch wi l l  be stored i n  a 3785- l i ter ( l OOO-gal ) tan k .  M i nor  sp i l l s  are l i ke ly  
to  be a ttenuated by s urfi c i a l soi l s .  Maj o r  sp i l l s  o r  frequent ly  repeated m i nor  sp i l l s  i n  the 
same a rea cou l d  l oca l l y  endanger water qual i ty of the a l l u v i a l  aq u i fer .  t>li t i ga t i on of  such an 
i mpact wou l d  req u i re we l l  dr i l l i ng and wa ter test i ng to del i neate the contam i nated area and 
l oca l aqu i fer pumpi ng and water treatment  to remove the p l ume of  contami nated water .  At the 
present t i me ,  s pec i fi c  n atu ra l  groundwa ter movement  beneath the s i te i s  not known . Equ i pment 
fuel i ng and l ub r i ca t i on w i l l  be  handl ed in  a cen tra l , contro l l ed area w i th fac i l i t i es to 
proper ly  handl e sp i l l s  to m i n i mi ze r i s k  of groundwater contami nat i on .  

Operationa l  i mpacts 

Poten t i a l  i mpacts on the a l l uv i a l  aqu i fer  during opera t i on a re drawdown of the aq u i fer  from 
pump i ng of potab l e water on s i te and deteri orat i on of the aq u i fer  by i nf i l trat i on of contam i 
nants from the p l ant  area . T he consequence of  groundwater contami nat i on i s  potent i a l  contami 
n a t i on of dome s t i c  wa ter suppl i es and genera l  deteri ora t i on of the water resource . As d i scussed 
in  Sect . 3 . 2 . 2 . 2 ,  groundwater beneath the central  and southern port ions  of  the s i te dra i ns to 
the south , a p pa rent ly  enter i ng the Green Ri ver near the southeast corner of  the s i te .  Al ong the 
western s i te bounda ry ,  groundwater may f l ow to the southwest  toward R ich l and S l ough . Current  
data  do not pos i t i ve l y  i nd i cate the hydrau l i c  g rad i ent in  that a re a .  

P r e l  i m i na ry model  i ng of  g roundwater contami nation  by Dames & �100re ( Append i x  R )  i nd i cates that 
comb i n ed attenuat ion  effects and s l ow natural groundwater fl ow wi l l  conf i ne a rsen i c ,  cadm i um ,  
and  s e l en i um t o  wi th i n  800 f t  o f  the hazardous waste d i sposal  for 1 00 years . Add i t i onal  mode l 
i ng i s  expected t o  be performed before p l ant  cons truc t i on . 

I n  the event that contami nants from a s h  d i sposal areas o r  the tankage a rea reach the a l l u v i al 
aqu i fe r ,  i t  i s  poss i b l e that  the domest i c  wa ter supp l i es for the res i dences west of the s i te on 
Sauer Lane cou l d  be contami nated . However , groundwater mon i to r i n g  wel l s  l ocated at the perim
eter of the a s h  d i sposa l  l andfi l l s  wi l l  be samp l ed regu l ar ly  to detect the presence of con
tami nants in g roundwater near the wes tern s i te boundary before reac h i ng res i dent i al s uppl i e s .  
The m i t i gatory strategy wi l l  b e  suppl emented wi th i n formati o n  obtai ned duri ng  the operat i onal  
mon i to r i n g  per i od . 

Aqu i fer drawdown . Aq u i fer drawdown was mode l ed to assess the i mpact of  con sumpt i ve groundwater 
use on  water l evel s i n  the  a l l uv i um .  A descri pt i on of  the model i ng and parameters used i s  
i nc l uded i.n Append i x  O .  At the a n t i c i pated max i mum rate o f  groundwater use , 360 l i ters/m i n  
( 1 00 gpm) , there shou l d  b e  n o  mea s u rab l e effect o n  domes t i c  wel l s  further than 1 . 6 km ( 1  mi l e )  
from the s i te .  E s t i mated d rawdown of  a we l l  305 m ( 1 000 ft )  from the s i te wel l after ten years 
of cont i n uous  pumpi n g  i s  0 . 1 8  m ( 0 . 59 ft ) , a s s um i n g  ( as a worst cas e )  that there i s  no hydra u l i c  
connection  o f  the aqu i fer wi th the Green R i ver  i n  the i mmed i ate s i te area . Impacts on ground
water ava i l ab i l i ty a re therefore expected to be m i nor .  

Wastewate r handl i ng .  L i q u i ds stored on s i te ,  process  wastewater s tored i n  equa l i zat i on bas i ns ,  
and  l eachates deri ved from the coal , SRC sol i d  product ,  and sol i d  waste storage a reas have the 
poten t i a l  for contam inat i ng  the a l l uv i a l  aqu i fer i f  they i n f i l trate the subsurface in s i gn i f i 
cant  quanti t i es . P r i o r  to treatment , p rocess wastewater i s  expected to conta i n  b i odegradab l e  
organ i c s , hydrogen s u l fi de , p henol , ammon i a ,  cyan i des , meta l s ,  and  trace organ i cs res i stant to 
b i o l og i c a l  degradat i on .  Al l wastewater handl i ng a reas , i ncl ud i ng  retent i on and equal i zat ion  
bas i n s ,  wi l l  be  l i ned to m i n i m i ze d i rect i nf i l trat i on of  the  wastewate r .  A l i ner  sel ecti on 
s tudy and the a l ternat i ve l i ner  materi a l s are di scus sed i n  Appendi x  C , Sec t .  C . 2 . 3 . 2 .  Under 
norma l opera t i n g  cond i t i ons  there shou l d be no hazard of groundwater contam inat i o n .  Undetected 
l eaks  i n  the wastewater handl i n g  system ( c racks i n  s l u i ceways , deteri o rated expan s i on j o i nts i n  
retent i on a rea s ,  etc . )  cou l d  a l l ow untreated wastewater to i n f i l trate so i l s  and reac h the 
g roundwa te r .  Groundwater mon i tor i ng  wi l l  be conducted beneath potent i a l  a reas of  con tami nat i on , 
and  i mp l ementa t i on of remed i a l treatment , i f  req u i red , i s  part of the operat i ona l  p l a n  to 
protect the a l l uv i a l  aq u i fe r .  

Coal  pi l e .  Coal  p i l e  l eachate qua l i ty i s  d i scussed i n  Append i x  P and i n  Sect . 4 . 2 . 1 . 2 .  Act i ve 
and l ong-term reserve coal  s torage a reas a s  current ly  proposed wi l l  have 1 5-cm ( 6- i n . ) compacted 
cl ay l i ners . Coa l  l eacha te accumu l at i on at the l i ner  surface wi l l  be col l ected at the perimeter 
of  the coal s torage a rea  by contour i n g  the base and routed to wastewater treatment ( see Append i x 
C ) .  L i ner  fa i l u re resu l t i ng from uneven soi l compacti on beneath the storage a rea , frost acti on , 
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or  other  damage cou l d  resu l t  in  i n f i l trat ion of  ac i d i c ,  meta l - r i c h  l eachate . Under the anaerob i c  
g roundwater condi t i ons o f  t he s i te ,  heavy meta l s cou l d  rema i n  i n  a mob i l e  cond i t i on and cou l d  
m i g rate wi t h i n  the aqu i fe r .  Extreme l y  c l ose superv i s i on of  foundat ion prepara t i on measures wi l l  
be carr i ed out to ensure that the proposed l i ner  wi l l  be adequate . 

Sol i d  SRC s torage . Leachab i l i ty of the sol i d  SRC product has been tested at ORNL . A d i scuss i on 
of the prel im i nary test  res ul ts i s  i nc l uded i n  Appendi x  P .  Leachate concentrat ions  a re be l ow 
a l l the pri ma ry dr i n k i ng  water s tandards . The l eachate exceeds the proposed secondary dri n k i ng 
water standard for manganese and i s  more ac i d than t he pH range recommended i n  the secondary 
standard . Organ i c  consti tuents of the l eachate a re under study ,  and the study wi l l  be ava i l abl e 
at a l ater date . Leachate from SRC so l i d  p roduct does not appear to p resent a hazard to water 
qual i ty based on  tes t i n g  and anal yses performed to date . Upon compl et i on of the l each i ng tests , 
w h i c h  i nvol ved ag i tat i on of the samp l e ,  the l eachate rema i ned bl ack  and opaque . The col o ra t i on 
was caused by f i ne part i cu l ates w h i c h  rema i ned i n  suspen s i on but were reta i ned on 0 . 45 mi c ron 
f i l ter  membrane s .  Runoff from the S RC storage a rea wi l l  b e  col l ected and routed through  the 
wastewater treatment fac i l i ty .  Because o f  the bri ttl e nature of  the p roduc t ,  s h i pp i ng and 
handl i ng acti v i t i es may generate dust caus i ng l ocal  su rface water qua l i ty i mpacts . Th i s requ i res  
that the product be  p roper ly  s tored and hand l ed ,  i ncl ud i ng  measures for dust  suppres s i on and 
l eachate co l l ect i on .  

Metal s l udge l andfi l l .  Metal s l udges from the wastewater treatment a rea w i l l  be d i sposed of i n  
a secure l andfi l l  that i s  des i gned t o  meet RCRA hazardous waste l andfi l l  requ i rements . The 
des i gn of th i s  faci l i ty i s  i nc l uded i n  Sect . 2 . 2 . 1 ,  and cross secti onal  d i agrams a re p resented i n  
Append i x C .  A s  current ly  proposed the l i ner  con s i sts o f  a 20-mi l synthet i c  mate r i a l  overl a i n  by 
0 . 9  m ( 3  ft )  o f  compacted c l ay .  ( A  l i ner sel ect i on study and the a l ternat i ve l i ner  materi a l s 
are d i scussed i n  Append i x  C ,  Sect .  C . 2 . 3 . 2 . ) Leachate col l ecti on systems exi st  above the c l ay ,  
and a l eac hate detec t i on system ex i sts  bel ow the synthet i c  membrane . Leachate i n tercepted by 
the u pper col l ect i on system i s  recycl ed to wastewater treatment . G roundwater mon i to r i n g  wel l s  
w i l l  be l ocated a t  the l andfi l l  perimeter and wi l l  be mon i tored on a quarterl y bas i s .  Any 
l i qu i d s  detected i n  the l eachate detection  system beneath the l andfi l l  l i ne r  wi l l  be anal yzed to 
determi ne i f  a l eak  has occurred . Careful  cons truct i on and operat ion  of the secure l andfi l l  
w i l l  be requ i red to p rotect g roundwater qual i ty .  

Ga s i fi e r  so l i d  waste d i sposal . T he i mpact of l andfi l l i ng gas i f i e r  s l ag and f lya s h  on the pro
posed s i te i s  expected to be mi n i ma l . Even i f  the l eachate enters the g roundwa te r ,  the l eachate 
compo s i t i on ( see Append i x  P) suggests that i t  i s  nonhazardous accord i ng  to RCRA c ri te r i a  and 
wou l d  not s i gn i fi cant ly  degrade t he g roundwater qual i ty .  Appendi x HH desc r i bes a mi t i gat i o n  
p l an t h a t  wi l l  b e  put  i nto effect i n  t he event t h a t  l eachate i s  detected bel ow t h e  l andfi l l  
l i ner . On s i te g roundwater and so i l  stud i es have not defi n i t i ve l y  s hown the d i rec t i on of ground
water f l ow beneath the s l ag/flyash d i sposal  s i tes , but add i t i onal  tes t i n g  i s  pl anned ( Sect . 
4 . 5 ) .  The des i gn of the s l ag/ f lya s h  ponds descr i bed i n  Append i x  C ,  Sect . C . 2  i nc l udes a com
pacted cl ay l i ner  above a synthe t i c  l i ne r ,  a l eachate removal system , a l eachate detect ion  
system bel ow the l ower l i ne r ,  and d i ked wal l s  to p revent i nundat i on dur ing  a 500-year  f l ood . 
( A  l i ner  sel ect ion  s tudy and the a l ternati ve l i ner materi a l s a re di scussed i n  Appendi x  C ,  Sect . 
C . 2 . 3 . 2 . )  The base e l eva t i on o f  the proposed l andfi l l  wi l l  be 8 ft bel ow the g roundwater tabl e 
t hat  wou l d  resu l t  from a 1 00-year fl ood . T h i s e l evat i on i s  bel i eved to be the h i ghest  el evat i o n  
t h a t  t h e  groundwater tabl e wou l d reach dur i ng a fl ood of  th i s  magn i tude . I f  the groundwater 
tab l e  reached such  a l evel  i f  wou l d  p roduce an upl i ft i ng force on the base of the l andfi l l  l i ne r  
and wou l d  have the potent i a l  o f  caus i ng vert i ca l  s h i fts or  breaks  i n  the l i ners and l eachate
co l l ecti on system . The p roposed mi t i gation  p l an i s  to i nc rease the l evel  of  water in t he pond , 
add i ng add i ti onal l oad to the base of the l andfi l l  and prov i d i ng a counteract ing  force . Th i s 
m i t i gati on p l an s hou l d  be e ffect i ve i n  protect i ng the i ntegr i ty of the l i ners and l eachate
col l ecti on system . 

Sol i d  waste vol ume s .  T h e  rates o f  p roduct i on of  so l i d-was tes duri ng  t h e  demonstra t i on projects 
a re s ummar i zed in Tab l e  4 . 5 . Da i l y  p roduction  vol umes a re mu l t i p l i ed by 330 opera t i n g  days per 
year .  The actual n umbe r of days of  opera t i on per year wi l l  be l ess  than th i s  because of shut
downs . Under optimum opera t i n g  condi t i ons  the fac i l i ty cou l d operate for 328 days each year .  

Ga s i f i er s l ag and  f l y  dust  wi l l  be  d i sposed of  i n  s l ag ponds . Three ponds a re p l anned 
for use  dur i ng demonstra t i on phase p l ant opera t i on . Gas i fi e r  s l ag storage capac i ty i s  cl ose to 
the worst-case product i on vol ume for fi ve years of opera t i on , as sumi ng  the p l ant  operates 90% of 
the t i me . I n asmuch  a s  the pl ant  i s  expected to operate at l ess  than the total des i gn capac i ty 
dur i ng the early years of opera t i on , actual s l ag p roduct ion  wi l l  be l ess  than that est imated 
above . 



4-31  

Table 4.5. Solid waste production rates 

Type of waste 
Dry weigh t Wet volume A nnua[  volume 

(tons/d )  (m3 /d ) (m3 /year l  

Gas i f ier  s lag and f[yash 635 865 285,200 
Meta [ ·bearing sludge 7 27 8,950 
8io [ogica[ treatment s ludge 2 9 2,980 
Raw water treatment s l udge 7 27 8,950 
Water sp[ u b[e  so l ids 32 77 25,730 
Slop o i l  5 .5  6 1 ,990 
Spent activated carbon 3 8 2,680 ------------- .- �----- - --------

Source: I C R C, personal commun ication, Dec. 1 2, 1 980. 

Annual  product i on of meta l - bear i n g  s l udge s ,  b i o l og i ca l  treatment s l udges , and water-sol ub l e 
treatment s l udge i s  e s t i mated to be 3 7 , 064 m3 • These wastes w i l l  be stored i n  the haza rdous 
was te 1 andfi l l  . 

Impacts rel ated to h i gh groundwater l evel s 

Process  a reas  wi l l  be ra i sed to above the l Oa-yea r f l ood el evat i o n  by s i te grad i n g  and f i l l i n g .  
T h e  bases o f  the s l ag d i sposa l  a n d  l i q u i d  tan kage a reas w i l l  b e  bel ow the l Oa-year fl ood l evel  
and wi l l  be protected from fl ood i ng by normal d i k i ng procedures and other f i l l ed a reas . Duri ng  
t he wet  season  ( l ate w i nter and spr i n g )  when  groundwater l evel s natura l l y  r i s e ,  h i g h  water tab l e 
cond i t i on s  accompany i ng fl ood events cou l d  cause fl ood i ng w i t h i n  the tankage area and exert 
up l i ft i n g  forces .  T h i s  f l ood i ng and u p l i ft i n g  coul d breach l i ners i n  the s l ag d i sposal  l and
f i l l s  prov i d i ng a route for potent i a l l y  hazardous substances to enter the groundwater.  However , 
the  l i kel i hood of such  i mpacts wi l l  be m i n i m i zed by l i ner stab i l i za t i on mea sures i n c l u d i n g  a 
hol d-down system to prevent fa i l ure u nder h i gh g roundwater cond i t i o n s .  

F l otat i on 

For structures  that a re recessed be l ow the ground s urface and a re not provi ded w i t h  pos i t i ve 
dra i nage systems that w i l l  a l ways ma i nta i n  the groundwater l evel bel ow the base of the struc
ture , f l otat i on must be cons i dered . Up l i ft pres s ures  can be res i sted by e i ther s u ffi c i ent ly  
i ncrea s i ng t he  we i ght and/or contents of t he  structure to  bal ance t he  hydrostat ic  forces or  
u s i ng ten s i on p i l es .  

The  most  econom ica l  way to protect aga i nst  up l i ft i s  to we i g ht the structure . I f  func t i onal  
restr i c t i ons permi t ,  we i g h t  can be added to the structure by a l l owi ng water to enter the struc
ture when the pres s ure on the outs i de of  the fac i l i ty exceeds the i n s i de fl u i d  pres sure .  

The  base o f  the haza rdous l andfi l l  [ a t  a n  e l evat i on o f  1 1 9  m ( 390 ft ) ]  i s  above the h i stori c 
h i g h  water tab l e ,  and no l i ner f l otat i on prov i s i on s  w i l l  be necessary .  

The a s h  ponds [ base at  a n  e l eva t i on of  1 1 4 m ( 37 3  ft ) ]  can b e  wei ghted aga i nst  up l i ft pressures 
as d i scus sed above by add i ng add i t i ona l  water to the ponds . Groundwater l evel s wi l l  be trac ked 
through wel l s  dr i l l ed a round the waste d i sposal  faci l i t i es .  Reg u l ar  trac k i ng of groundwate r 
l evel s w i l l  prov i de suffi c i ent warn i ng of a h i g h  water-tab l e cond i t i o n .  The l i ke l i hood of the 
water tab l e  reac h i ng the a s h  pond l i n i ng system i s  remote . 

M i t i ga t i on mea s u re - breach of hazardous waste l andfi l l  l i ner 

I n  t he event of a l ea k  from a hazardous waste management fac i l i ty ,  the l ea k  detec t i on sys tem 
wi l l  i dent i fy the ex i stence of the l ea k  a s  wel l as the area of the faci l i ty from wh i c h  the l eak 
i s  emanat i n g .  P ara l l e l  hazardous waste faci l i t i es w i l l  permi t the i mmedi ate red i rec t i on and 
cont i nued proper management of  the wastes , wh i l e  excavat ion  and repa i r  of  the l ea k i n g  fac i l i ty 
i s  accomp l i shed . 

Pre l i mi nary hazardou s  waste l andfi l l  model i ng resu l ts ( Append i x  R )  i nd i cate tha t ,  even i n  the 
event of  comp l ete l i ner  fa i l ure , transport of  c hem i c a l  spec i e s  to the water tabl e w i l l  ta ke a 
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number of year s .  Because  rupture or other fa i l u re of a l i ner wi l l  be q u i c k ly  detec ted by the 
l eachate detect i on system . reparat i on of such  a breach can be accomp l i s hed we l l  before any 
degradati on of groundwater qua l i ty can occur . 

Impacts  rel ated to  decommi s s i o n i ng and mothba l l i ng 

Potenti a l  groundwater impacts after shutdown of the fac i l i ty depend on future use  of the s i te 
and handl i ng of wastes s tored ons i te .  The pos s i b i l i ty of se l l i ng the s l ag for other commerc i a l  
u se  i s  present ly  under cons i derati on . I f  that method of s l ag d i sposal  i s  used . was te d i sposa l 
req u i rements wou l d  be reduced . 

I f  waste s torage a reas  are to be l eft i ntact and covered . was tes wi l l  have to be dewatered . 
l eac hates treated . and the l a ndfi l l s  covered i n  a manner approved by State or Federal  reg u l atory 
agenc i es .  Some l evel  o f  conti nued mon i tori ng and ma i ntenance may be req u i red by RCRA to ensure 
i so l at ion of wastes . Any l eacha b l e  materi a l s ( i nc l udi ng  coa l ) l eft ons i te after shutdown w i l l  
consti tute a potent i a l  water contami nant  i f  they are acces s i b l e  to perco l ati ng  waters that 
reach  the a l l uv i a l aqu i fe r .  I f  l eacha b l e materi a l s rema i n  on s i te .  cont i n ued l eachate col l ec t i on 
and wastewater treatment a nd d i scharge  may be req u i red . 

To ta l removal  of t he waste after demonstrat i on pl ant  shutdown wou l d  res u l t  i n  l es s  l ong-term 
r i s k  of groundwater contami nati on on th i s  s i te but presents the r i s k  of acc i denta l l y  breac h i ng a 
l i ner and l o s i ng some contam i nants . An a l ternate offs i te d i sposal  area for was te wou l d  a l so 
have to be l ocated and approved . Was tes wou l d  have to be dewatered pri or to removal  and care
fu l l y excavated . Approx imately  762 . 000 t ( 840 . 000 tons ) of a s h  wi l l  be generated duri ng  the 
demonstration a s  we l l  as add i t i ona l so l i d  wastes wh i ch may be cons i dera b ly  more hazardous than 
the ash from the standpo i n t  of RCRA des i gnat i ons . The sol i d  waste d i spos a l  section of Sect . 
2 . 2 . 1 . 2  d i scusses  the types . quant i t i es . and  degree of hazard of these sol i d  was tes . Removal  of 
th i s  a s h  wou l d  be a l engthy proces s .  dur ing  wh i ch the c l ay pond l i ner cou l d  be ruptured . 
a l l owi ng a ny rema i n i ng fl u i d s  to i nfi l trate the so i l . 

I f  the fac i l i ty i s  mothba l l ed .  process area runoff cou l d  conti nue to was h  contami nants from 
p rocess eq u i pmen t .  paved a rea s .  and proc ess sewers . T h i s may necess i tate conti nued runoff 
co l l ect i on .  wa stewater treatment .  a nd d i scharg e .  

I mpacts  re l a ted to  commerc i a l  expa n s i on 

I mpacts rel a ted to expans i on a re ( 1 ) reduc i ng i nf i l trat i on recharge to the aqu i fer over a l arger 
area . ( 2 )  i ncreas i ng consumpti ve g roundwater use . and ( 3 )  ons i te s torage of more process 
c hemi ca l s .  product . a nd waste .  i ncreas i ng the poss i b i l i ty of acci dental contami nat i on . 

Reduct i on of s u rface i nf i l trat ion  recharge to the a l l uv i um i s  expected to have a mi nor i mpact on 
the aqui fer because mos t  rec harge to the a l l uv i um comes from i nf i l trat i on i n  the  channel s of the 
Green and Ohi o r i ver s .  Though  groundwater consumpti on wi l l  i ncrease somewha t .  t h e  we l l  wi l l  not 
be enl arged and wi thdrawa l s  are not expected to exceed 360 l i ters/mi n ( 1 00 gpm ) . Mode l i ng of 
aqu i fer drawdown i nd i cates that s l i ght ly  i ncreased groundwater use shou l d  not adversely affect 
water ava i l a bi l i ty i n  area s adjacent to the s i te .  ( See Appendi x  0 . )  

Coa l s torage .  product storage .  was te s torage .  and process  fac i l i ti e s  wou l d  be expanded for the 
commerc i a l -sca l e  opera t i on . Larger quant i t i e s  of l eachate wi l l  be generated from coa l . was te .  
and  product s torage.  Leachate qua l i ty i s  di scus sed i n  Append i x  P .  Long-term l eachabi l i ty of 
the ash has  not been determi ned ; however . l eacha te qua l i ty wi l l  be mon i tored duri ng  the demon
strati on phase . W i t h  l a rger amounts  of  potenti a l  contami nants ons i te for a l ong  opera t i on a l  
l i fe .  t h e  probab i l i ty of l i ner fa i l ure and i nf i l tra t i on of l eachate i nc reases . 

Part of the demonstra t i on operati ona l  phase i s  mon i tori ng poten t i a l  i mpacts on soi l s  and ground
water .  I n format ion  on  the envi ronmental  effects of  t he  demons trati on faci l i ty wi l l  be  u sed i n  
des ign  o f  the expanded faci l i ty to mi n i mi ze addi ti ona l  adverse i mpacts associ ated wi th i ts 
operat ion . A wel l - pl a nned a nd wel l -executed mon i tor i ng program d u r i ng the demonstration effort 
i s  req u i red to c l ar i fy the u ncerta i nti es of potenti a l  i mpacts . 
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4 . 2 . 2 . 3  Surface water qua l i ty 

Construct ion  i mpacts 

Construct ion  acti v i t ies  may affect su rface wa ter qual i ty by eros i on and sed imenta t i on res u l t i ng 
from. s i te prepara t i on and r i vers i de construct ion  operat ions . I n  genera l , these impacts wi l l  be 
temporary and l oca l i zed . The imp l ementa t i on of a constructi on drai nage p l an wi l l  l i m i t  sed i ment 
d i scharge from s i te d i s turbance , and , because of the genera l l y  fl at terra i n ,  no s i g n i f i cant 
i mpacts are ant i c i pated . S i m i l ar l y ,  ri vers i de construc t i on acti v i ti es are expected to cause 
o n l y  mi nor impacts to the wa ter qua l i ty of the Green Ri ver . The prel i m i nary eros i on contro l 
p l an i s  presented i n  Append i x  GG . 

S i te prepara ti on act i v i t i e s  ( c l ea r i n g ,  gradi ng , and genera l earth-mo v i ng operati ons ) w i l l  
d i s turb an est imated 223  ha ( 550 acre s )  of  l and ( Ta b l e  4 . 3 ) . The wa tercourses that wi l l  be 
affected by these act i v i t i e s  i nc l ude Bryant D i tc h , the Green R i ver , and the s i x  ons i te ponds , 
f i ve of wh i c h wi l l  be e l i m i nated . I t  i s  not ant i c i pated that s i te preparat i on act i v i t i es wi l l  
affect Ma rt i n  Cree k .  A l though eros i on wi l l  be accel erated duri ng s i te preparat i on ,  the poten
t i a l  for great ly  i ncreas i ng eros i on i s  l essened somewhat by ex i s t i n g  s i te condi t ions . Essen
ti a l l y  the  enti re area proposed for  construction  has been prev i ou s l y  c l eared for  agri c u l tura l 
purposes , and the topography of the s i te i s  f l a t ,  rang i ng i n  e l evat i on from 1 1 3  to 1 1 9  m ( 37 0  to 
390 MSL ) .  Some eros i o n ,  nonethe l es s ,  may unavo i dab ly  occur . The l evel s of suspended so l i ds and 
certa i n  d i s so l ved and adsorbed chemi ca l s  such as nutri ents may be h i g her than amb i ent l evel s i n  
l oca l i zed reaches o f  the watercourses , espec i a l l y  Bryant D i tch , wh i ch dra i ns 60% o f  the s i te .  
Th i s  poten t i a l  impact i s  expected to be s i m i l a r  to water qua l i ty perturba t i ons  res u l t i ng from 
l ocal  agri cu l tural pract i ces . Retent ion  bas i ns to prevent sus pended sol i d s  from reach i ng 
watercourses w i l l  be constructed early i n  the construct i on phase . 

The cons truct i on o f  a water i ntake structure , an effl uent d i ffuse r ,  and a barge s l i p  wi l l  affect 
water qua l i ty i n  the Green R i ver .  E st imates of  the  area that wi l l  be d i stu rbed ( Append i x  H ,  
Tab l e  H . 5 ) i nd i cate that barge s l i p  cons truct i on wi l l  di sturb the l a rgest area , 0 . 33 ha ( 0 . 8  acre ) 
( see Append i x  V) . Hydrau l i c dredges wi l l  be used to cut the channel  between the r i ver channel  
and the l and excavat i on .  The vo l ume of  dredged ma teri a l  to be removed may be as grea t as 
1 8 , 000 m3 • Construct i on wi l l  cause temporary l oca l  i ncreases in suspended sol i d s , nutr i ent 
l eve l s ,  and chem i c a l  and b i o l og i c a l  oxygen demands ,  but these i mpacts are not expected to be 
s i g n i f i cant ba sed on the l i m i ted extent and s hort durat i on of d i sturbance . 

San i ta ry was tewater produced dur i ng construc t i on wi l l  be d i s posed of i n  an envi ronmenta l l y 
acceptabl e manner.  Two a l ternati ves are ava i l ab l e :  ( 1 ) hau l i ng the wa ste to a permi tted wa ste 
di s posa l  fac i l i ty off- s i te ,  or ( 2 )  d i s posal  of  the waste ons i te in a package treatment system . 
I f  the ons i te a l ternat i ve i s  used an NPDES perm i t  wi l l  be requ i red pr ior  to d i scharg e .  Nei ther 
a l ternat i ve w i l l  cause s i gn i fi cant i mpacts to the envi ronment .  

T h e  on ly  potent i a l  contami nant t o  b e  stored on the s i te i n  l arge quant i t i es [ storage tank 
capa c i ty of  3785 l i ters ( 1 000 ga l ) ]  is fuel o i l .  I t  i s  un l i ke ly  that th i s mater i a l  wou l d  reach  
the  Green Ri ver in  quant i t i es suff i c i ently l a rge to  resu l t  in  s i gn i fi cant contami nat ion . 

Operati ona l impacts 

Impacts to the surface water qua l i ty of the ons i te or near- s i te bod i es of water duri ng SRC - I  
p l ant opera t i o n  may resu l t  from the d i s posa l and d i scharge of  was tes . I n  the proposed p l ant 
des i g n ,  the most s i g n i f i ca nt impact wi l l  occur  when treated wa stewater is d i scharged to the 
Green Ri ver . When the zero wastewater d i scharge sys tem (descr i bed in Sect . 2 . 2 . 1 . 2 and 
Appen d i x  C )  i s  used , no i mpacts to surface water from wastewater di sc harge wi l l  occur . 

Was tewater generated at the S RC- I fac i l i ty wi l l  cons i st of var i ous  types of l i q u i d  wa stes , wh i c h  
wi l l  be segregated to rece i ve the appropri ate treatment ( F i g .  2 . 5 ) . T h e  pr i nc i pa l  waste streams 
enteri ng the equa l i zat ion  bas i n  are proj ected to be stri pped sour water ,  coo l i ng tower b l owdown , 
and process and o i l  wa stes . Runoff from the coal and product storage areas and from the process 
a rea wi l l  a l so be treated .  I n  add i t i o n ,  i ntermi ttent or l es s  vo l umi nous waste streams wi l l  a l so 
enter the proposed p l a nt ' s  treatment sys tem . 

D i s c harge of wastewater cou l d  occur  under three c i rcumstances : ( 1 ) when equ i pment for waste
water recyc l i ng i s  nonfunc t i ona l ; ( 2 )  before the p l a nt reac hes the normal on-stream t ime , or 
when the p l a nt i s  comp l etely or parti a l l y  shut down and water consumpti on is  l es s  than waste
water genera t i on ;  and ( 3 )  when prec i p i tati on exceeds the 1 0-yea r 24-h storm or a prol onged wet 
period occurs . Was tewater recyc l e  wi l l  be accomp l i s hed by u s i ng treated eff l uent as cool i ng-tower 
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,na ke-up and opera t i n g  an evaporato r to trea t coo l i ng tower b l owdown . The goa l of the was tewa ter 
treatment system i s  to operate pr imari ly  i n  the zero-di scharge mode . Treated was tewa ter d i s 
cha rge wi l l  be necessary when the recycl i ng equ i pment i s  i noperat i v e .  A comp l ete o r  parti a l  
process shutdown wou l d  a l so necess i tate was tewater d i scharge  because was te heat may be u nava i l 
ab l e to evaporate a s u ff i c i ent quant i ty of trea ted wastewater from the cool i ng tower . However , 
under shutdown condi ti ons  on ly  a fra cti on of the no rma l vol ume of wastewater wou l d  be produced . 
The  runoff res u l ti ng from a ra i ns torm greater than the 1 0-year , 24-h s torm wou l d  exceed the 
capac i ty of the runoff retenti on bas i n ,  and th i s  excess  runoff wou l d  have to be d i scharged . 
D i scha rge of exces s ru noff i s  not expected to degrade ri ver water qua l i ty .  Runoff typ i ca l l y has  
i ts h i g hest concentrati ons of contami nants duri ng the " fi rs t  f l u s h "  i n  the fi rst hours after 
rai nfa l l beg i ns .  Th i s runoff wou l d  be conta i ned and treated , and on ly  the l i ght ly  contami nated 
port i o n  wou l d  be d i scharged.  In add i t i o n ,  excess  ru noff wou l d  be d i scharged at t i mes  when ri ver 
f l ow and d i l ut i on capac i ty are h i g h .  

The  most  s i gn i fi cant d i scha rge ,  occurri ng wi th i noperabi l i ty o f  the recycl i ng system , wou l d  
resu l t  i n  d i scharge o f  fu l ly treated wastewater to the Green Ri ver ( Fi g s .  C . 8  and C . 1 0 ) . 

After fi na l treatment ,  a n  effl uent , norma l l y f l owi ng at 59 l i ters!s  ( 93 1  gpm ) [max i mum rate of 
1 26 l i ters! s ( 2000 gpm ) J ,  w i l l  enter the Green Ri ver at approxi ma te ly  mi l e  poi nt  1 9  v i a  a d i ffuser  
d i scharge  structure ( s ee d i agram in  Appendi x C , F i g .  C . 7 ) . Ta b l es C . 1 6  and C . 1 7  i n  Append i x  C 
present the proj ected wastewater effl uent to be di scharged to the Green Ri ver . The  proj ected 
c hemi ca l  l oadi ng to the Green Ri ver under average cond i t i ons i s  presented in Tab l e  4 . 6  a s  per
centages of  the Green Ri ver ' s l oad . Rather than be i ng f i rm pred i ct i ons  based on a deta i l ed 
p l ant  des i g n  and an NPDES  permi t ,  these are bes t  eng i neer i ng es t ima tes that are bel i eved to be 

Table 4.6. Chemical loading of SRC·I  Plant effluent to 
Green RiYer under aye rage conditions' 

Effluent Green R iver  Percentage of f ina l  
Chemical  constituent load load G reen R iver l oad contributed 

( kg/d) ( kg/d) by SRC· I  eff l u enl' 

Ammonia (as N )  28.5 4.260 0.66 

Arsen ic  0.570 <50.6 <1 . 1 1  

Bar ium 5.70 1 . 4 1 0  0.40 

B iochem ical oxygen demand 1 1 4  53.300 0.2 1 

Cadmium 0.B55 <40.0 <2.09 

Chemical  oxygen demand 855 594.000 0.05 

Chromi u m .  total 5.70 1 28 4.27 

Copper 5.70 <58if <0.96 

Cyan ide 2. 57 <53.3 <4.59 

I ron. total 1 1 .4 86.60d' 0.01 

Lead 1 .43 <85.2 <1 .65 

Manganese 1 1 .4 6. 1 50 0. 1 8  

Mercury 0.006 <28.2 <0.02 

N ickel 0.285 <2,48d' <0.01 

Phenol 0.570 <200 <0.28 

Phosphorus 28.5 2,400 1 . 1 B  

Se len ium 2.00 <48.3 <3.98 

Si lver 0.570 20.8 2.67 

Total  suspended sol ids 1 1 4 1 . 2 BO.000 0.01 

Zinc 5. 70 1 .07d' 0.53 

• Average con dit ions mea n :  ( 1 )  average concentrations of eff luent chemical constituents ( E R. 
Ta ble 2.6 ) ;  (2 )  average eff luent discharge rate (66 l i ters/s ) ;  (3)  average concentrations of Green 
River chemical constituents as determi ned d uring base l i ne  mon itoring ( E R .  Appendix E .  Part I .  
Table E .6-E. B ) .  and (4)  average Green R iver discharge rate [308 m3 /s ( 1 0.890 cts) ] . When data 
appeared as approx imate v al ues (e.g . .  < a certain n umber).  actual numbers were averaged and 
ex pressed as < the arithmetic mean. 

b Calculated by the fol l owi ng  formu l a :  eff luent load/(effluent l oad + G reen R iver load ) x 1 00. 
e Va lues  taken from O RSANCO data. see E R .  Append ix  E. Part I .  Table E-4. 
Sou rce: Data for calcu lations from E R .  Sect. 2.4. 7. Table 2.6 and Appendix E. Part I .  
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conservat i ve .  Under these a ssumptions . fi ve chemi ca l s  from the  proj ected effl uent - cadmi um .  
chromi um . cyan i d e .  sel en i um .  and s i l ver  - consti tute between 2 and 5 %  o f  the ri ver ' s  l oad . 

Du ri ng prel imi nary cons u l tation  i n  prepara t i on of a Nati onal Pol l utant D i s c harge  E l i m i nation  
System ( NPDES ) permi t appl i cati on . the  E PA and the  State of Kentucky wi l l  j O i nt ly  deve l op effl uent 
l i m i tati ons for the pl ant .  The effl uent l i mi tati on may ' be based on i ns tream water qua l i ty stan
dards . best  avai l abl e treatment technol ogy economi ca l l y  achi evabl e for control . or New Sou rce 
Performance Standards for a rel ated i ndustry .  These effl uent l i mi tati ons wi l l  become the des i g n  
bas i s  for t h e  treatment system a n d  may b e  d i fferent from t h e  proj ected effl uents used i n  th i s  E I S .  

To exami ne the impact of  SRC- I effl uent d i scha rge o n  the water qua l i ty o f  the Green R iver .  a 
s i mpl e model  was used to determi ne the concentrati ons of substances di scharged after compl ete 
mi xi ng of  the effl uent wi th the ri ver water (Tab l e  4 . 7 ) . The fol l owing  worst-case condi ti ons 
were used in the model : 

Table 4.7. Compliance of chemical constituents in projected plant effluent with water 

quality standard. or criteria (after mixing u.ing 07. , 0 ), a. mglliter 

Chemical 
Water Qual ity 

constituent 
standard 

(or criterion)a 

Ammonia 0.05 as un·ionized N H3 
(0.02) 

Arsenic 0.05 
Bari um 1 .0 
Beryl l ium 1 . 1  i n  hard water 
Biochemical oxygen demand 
Cadmium 0.0 1 2  (0.00003) 
Chemical oxygen demand 
Chlorine, residual 0.01 
Chromium,  total 0.05 
Copper 1 .0 (0.006) 
Cyanide, free 0.005 
Fluoride 1 .0 
[ ro n  1 .0 
Lead 0.05 
Manganese 0.05 
Methylindane 
r<,ot�rcury 0.002 (0.00057 Ilg/liter) 

eKel (0. 1 2) 
N itrate, as N 1 0  
O i l  and grease 
Phosphorus 
PAH compounds, ind ividuale 

Phenol 0.005 (0.00 1 ) 
Selenium 0.01 (0.04) 
Silver 0.05 
Solids, total suspended 
Su lfide 0.002 as und issociated H 2 S  
Z i nc 5.0 (0.05) 

Maximum Maximum 
effluent ambient 

concentration concentrati o n  

2 0  0.59 

0.25 0.004 
2 0.09 
0.01 Assume 0 

30 4.0 
0.3 0.003 

300 39 
1 Assume D 
2 0.01 
2 0.07 
0.9 0.002 

TBDc 0 .22 
4 3.2B 
0.4 0.007 
4 O.4B 
2 . 1  Assume D 
0.002 0.003 
1 .6 0 . 1 0d 

TBD 0.38 
20 Assume 0 
1 0  0 . 1 6  

0.003-0.28 0 
0.6 O .O ld 

0.7 0.006 
0.2 0.003 

35 1 08 
0.09 O . , d 

2 0.26 

Total mixed Complia nce with standard 
concentrationb (or criterion) 

0.69 Uncertai n ;  pH and temperature 
dependent 

0.006 Ves 
0 . 1 0  Ves 
0.00006 Ves 
4 . 1  
0.005 Ves ( E PA criterion not m et )  

40.4 
0.006 Ves 
0.02 Ves 
O.OB Ves ( E PA criterion not met) 
0.007 No 

3.2B No 
0 .009 Ves 
0.50 No 
0.0 1 2  
0.003 No 
0 . 1 1 EPA criterion met 

0 . 1 2  
0.22 
0.003 
0 .0 1 3  
0 .0 1 0  
0.004 

1 08.0 
0 . 1  
0.27 

No 
Borderl ine  
Ves 

Uncerta i n ;  pH dependent 
Ves (EPA criterion not met) 

aConcentrations listed (from Table H . 1 )  are not to be exceeded. Values in  parentheses are water qual ity criteria. Hardness-dependent criteria are 
calculated assuming 1 3 1  mg/liter hardness. 

b Mixed concentration calculated by the following form ula : 

where 

em is the total m ixed concentration when combined with maxi mum ambient levels, 
Ce is tne maximum concentration of the undi luted effluent. 
Co is the maximum ambient concentration, 
a.. is the average effluent volume, 
00 is  the 7·d , ten·year r iver low flow. 

CTBD = to be determined. 
dMaximum ambient concentration not an exact number (e.g., expressed as < a certain number ) .  For purposes of calculation, assumed to be equal to 

that number. 
' PA H ,  polycyclic aromatic hydrocarbon. 
Source: Modified from E R, Appendix E.  Part I I ,  Table E . 1 7 .  
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1 .  max i mum ambient  concentra t i ons  of  chemi ca l s  present in  the Green R i ver ; 
2 .  7 -d , 1 0-year l ow r i ver f l ow ;  
3 .  a verage effl uent d i scharge rate ; and 
4 .  maximum concentrations  of  c hem i ca l s present i n  the effl uent . 

Resu l ts of the ana l ys i s  ( Tab l e 4 . 7 )  i nd i cate that after comp l ete mi x i ng under these condi t ions , 
projected l evel s of cya n i de ,  i ron , manganese , mercury ,  and phenol w i l l  exceed the Kentucky wa ter 
qua l i ty s tandards summari zed in Tabl e H . l . Al so , the ful l y  mi xed concentrat ions  of res i dua l 
c h l or i ne , se l en i um ,  and perhaps phenol a re equa l  to or s l i g ht ly  above the s tate s tandards and 
the concentra t i ons  of  cadmi um , copper ,  and z i nc wi l l  exceed E PA ' s  1 980 cri teri a  for tox i c  mate
r i a l s .  The max imum ambi ent r i ver concentrations  (wi thout the pl ant )  of cadmi um ,  coppe r ,  i ron , 
manganese , mercury ,  z i nc , and perhaps phenol a re a l l i n  exces s  of the s tandards . For copper ,  
i ron , manganese , and mercury , and z i nc the SRC - I  effl uent causes n o  i ncrease or  very s l i g ht 
i ncrease in  the ful l y  m i xed concentra t i ons ; therefore , no s i gn i f i cant degradation in water 
qual i ty can be attri buted to the d i scharge of  these const i tuents . However , the SRC - I  d i scharge 
resu l ts in s i gn i f icant  i ncreases  in the concentrat i ons of  cadmi um,  phenol , and sel en i um .  The 
concentra t i on of  cya n i de r i ses from bel ow the cr i ter i a  l evel in the amb ient  ri ver water to a 
l evel h i gher  than the c r i ter i a  wi th the contri bution  of the p l ant ' s  was tewater effl uen t .  Under 
the worst-case a s s umptions  of t h i s model , the SRC - I  d i scharge of cadmi um,  cya n i de ,  phenol , and 
se l en i um wi l l  s i gn i f i cant l y  degrade water qua l i ty and cou l d requ i re occas i ona l  p l ant  shutdown to 
ma i nta i n  water qual i ty s tandards dur ing peri ods of l ow fl ow .  As d i scussed in Sec t .  4 . 2 . 2 . 4 ,  
such  water qual i ty degradat ion  may adverse ly  affect aquati c  b i ota i n  the Green R iver .  
( Kentuc ky ' s  s tandard for  tox i c  substances based on b ioassay tes ts are  further consi dered in  
Tabl e s  4 . 1 2  and 4 . 1 3 . )  

The worst-case a s s umpti on s  used above a re based on a l ow ri ver fl ow wi th a recurrence i nterva l  
of  ten  years [ 1 1 , 1 56 l i ters/s  ( 394 cfs ) J .  I n  order to cons i der  a l es s  extreme case , the d i l u 
t i on of S RC- I effl uent was mode l ed for a l ow fl ow of 30 , 355  l i ters/ s ( 1 07 2  cfs ) .  Th i s  val ue i s  
the average o f  1 3  mi n i mum f l ows between 1 966 and 1 978 ( Tab l e  4 . 8 ) , that i s ,  i t  represents a l ow 
f l ow that cou l d be expected annua l l y .  Res u l ts o f  th i s  ana lys i s  ( Tabl e 4 . 9 )  i nd i cate that when 
SRC- I effl uent i s  d i l uted by th i s  a verage annual  l ow fl ow ,  the ful l y  mi xed concentrat ions  of 
c h l or i ne , se l en i um ,  and cyan i de a re bel ow the s tate s tandards , and the i ncrease in the con
centrati ons of  cadmi um and phenol due to the d i scharge are neg l i g i b l e .  Thu s ,  for a n  average 
yea r ' s  l ow fl ow ,  the SRC- I d i scharge wou l d  cause mi n i ma l  degradat ion of water qual i ty .  Under 
cond i t i ons  of  normal ri ver f l ow ,  the p l ant ' s  d i scha rge is not expected to a ffect water qual i ty 
measura b l y .  

Tllble 4.8. Minimum daily flows 
for the Green River Lock 

Number 2 near Calhoun. Ky. 

Year 

1 966 
1 967 
1 968 
1 969 
1 970 
1 97 1  
1 97 2  
1 973 
1 974 
1 975 
1 976 
1 977 
1 978 
Av 

Min imum flow 

Liters/s Ft3/s 

1 3. 8 1 8 
34.829 
28.882 
24.069 
38, 5 1 0  
39,926 
1 7,443 
28,3 1 6  
40,492 
2 1 ,0 1 0  
33,4 1 3 
30,0 1 5  
34.829 
30, 355 

488 
1 , 230 
1 ,020 

850 
1 , 360 
1 ,4 1 0  

6 1 6  
1 ,000 
1 ,430 

742 
1 , 1 80 
1 ,060 
1 ,230 
1 .072 

Sou rce: U . S .  Geological Su rvey, 
Water Resourc9s Data for Kentucky, 
1 966- 1 978. 
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Table 4.9. Compliance of chemical constituents i n  projected plant effluent with water qual ity standards 
or criteria (after mixing using average annual minimum flow, 1966-19781, as mg/1iter 

Chemical 
Water quality 

constituent 
standard 

{or criterion)a 

Ammonia 0.05 as un- ion ized N H3 
(0.021 

Arsenic 0.05 
Bar ium 1 .0 
Beryl l i u m  1 . 1 i n  hard water 
Biochemical oxygen demand 
Cad m i u m  0.0 1 2 (0.000031 
Chemical oxygen demand 

Chlorine, residual  0.0 1 
Chrom i u m ,  total 0.05 
Copper 1 .0 (0.0061 
Cyanide, free 0.005 
F luoride 1 .0 
I ro n  1 .0 
Lead 0.05 
Ma nganese 0.05 
Methylindane 
Mercury 0.002 (0.000571  
Nickel (0. 1 21 
N itrate, as N 1 0  
O i l  and grease 
Phosphorus 

PAH compounds, individual' 
Phenol 0.005 (0.00 1 1 
Selenium 0.01  (0.041 
Silver 0.05 
Solids, total suspended 
Sulfide 0.002 as undissociated H 2S 
Z i nc 5.0 (0.051 

Maximum Maximum 
effluent ambient 

concentrat ion concentrat ionb 

20 0 

0.25 0.004 
2 0_09 
0.01 Assume 0 

30 4.0 
0.3 0.003 

300 39 
1 Assume 0 

2 0.01 

0.07 
0.9 0.002 

TBDc 0.22 
4 3.2B 
0.4 0.007 
4 O.4B 
2 . 1  Assu me 0 
0.002 0.003 
1 .6 0 . 1 0d 

TBD 0.38 
20 Assume 0 
1 0  0 . 1 6  

0.003-0.28 0 
0.6 O.O l d 

0.7 0.006 
0.2  0.003 

35 1 08 
0.09 O . l d 

2 0.26 

Total mi xed 
concentrationb 

0 .60 

0.005 
0.09 
2 E -5 
4 . 1  

0.003 

39.5 
0.002 

0.014 

0.07 
0.004 
0.25 
3.2B 
O.OOB 
0.49 
0.005 
0.003 
0 . 1 0  
0 .51  
0.04 
O . l B  

1 E-5-1 E-3 
0.01 
0.006 
0 .003 

1 08 
0 . 1  
0 .26 

Compl iance with standard 
(or criterio n l  

Uncerta i n ;  pH a n d  temperature 
dependent 

Yes 
Yes 
Yes 

Yes (EPA criterion not metl 

Yes 
Yes 
Yes (EPA criterion not metl 
Yes 
Yes 
N o  
Yes 
No 

N o  
EPA criterion met 
Yes 

No 
Yes 
Yes 

Uncerta i n ;  pH dependent 
Yes (EPA criterion not met I 

aConcentrations l isted (from Table H . l )  are not to be exceeded. Values in parentheses are water quality criteria, Hard ness-dependent criteria are 
calculated assuming 1 3 1 -mg/liter hardness. 

b M i xed concentration calculated by the following formula : 

where 

em is the total m i xed concentration when combined with ambient levels, 
C, is the concentration of the undi luted effluent, 
Co is the average ambient concentration, 
a. is the effluent volume, 
Go i s  the average annual min imum flow ( 1 059 cfs). 

CTBD = to be determ ined.  
d Maximum am bient concentration not an exact n u mber (e.g. ,  expressed as < a certain number) .  For purposes of calculation, assumed to be equal  to 

that number. 
'PAH,  polycyclic aromatic hydrocarbon. 

The temperature i n  the Green Ri ver has  not a l ways compl i ed w i t h  Kentucky water qua l i ty s tandard s .  
T h e  maxi mum temperatures reported o n  the Green R i ver have been 3l . 0°C  ( at Lock a n d  Dam No . 1 ,  
mi l e  po i n t  9 . 1 )  and 33 . 0° C  ( a t  Lock and Dam No . 2 ,  mi l e  63 . 1 )  ( ref .  3 1 ) .  The max i mum tempera
t u re of the projected S RC - I  e ffl uent i s  37 . 8° C .  Even under worst-case assumpt i on s ,  the d i s
c ha rge wi l l  not ra i se the fu l l y m i xed r i ver temperature mea s u ra b l y .  Because t h e  e ffl uent wi l l  
be d i scharged v i a  a d i ffuse r ,  the mi x i ng zone i s  ant i c i pated to be very sma l l and i n  comp l i ance 
w i th State o f  Kentucky standard s .  

Al though the max i mum b i oc hemi ca l  and chem ica l  oxygen demands i n  the d i scharge are 4 0  and 
300 mg/ l i te r ,  respec t i ve l y ,  compl ete mi x i ng in the Green Ri ver wi l l  resu l t  in concentrat i ons 
only s l i gh t l y  above the amb i ent va l ues ( Tabl e 4 . 7 ) . San i tary wastes wi l l  be treated in the 
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b i o reactors w ith  other wa stes . The comb i ned waste stream wi l l  be d i s i nfec ted w ith  ozone before 
it i s  d i scharged . Fec a l  co l i form l evel s in the effl uent stream are projected to be in com
p l i ance w ith  the water qua l i ty standard for rec reat i ona l  use ( see Append i x  H ,  Tabl e H . l ) .  

I n  add i t i on to the water qua l i ty consti tuents con s i dered i n  Tab l e  4 . 7 ,  was tewater from the 
SRC- I faci l i ty wi l l  conta i n  many orga n i c  compounds for wh i c h  no c r i te r i a  or  standa rds have been 
establ i shed . O rga n i c  compounds that have been i dent i f i ed in the untreated effl uent from a 
SRC- I p i l ot p l ant  a re l i sted i n  Tab l e  4 . 1 0 . The projected concentrat i ons  a re compa red w ith  
ex i st i ng draft cr iter ia  and E st imated Permi s s i b l e Concentra t i ons  ( EPCs ) .  When  d i l uted i n  the 
7 - d ,  1 0-year l ow f l ow the p rojected i n stream concentrat ions  a re l ess  than the draft c r i ter i a  
concen trat ions  or  E PCs , s ugges t i n g  t hat  t he  orga n i c  compou nds i n  t he  d i scharge do  not pose  a 
th reat to water qua l i ty .  However , EPCs a re based on l i mi ted data and no regu l atory s i gn i f i cance 
can  be attac hed to the draft cr i teri a or  E PCs . F u rther research and mon i to r i n g  a re needed to 
fu l l y  assess  the impacts of even occa s i onal  d i scharge of some orga n i c  compound s .  The poss i bl e  
b i oaccumu l at ion  of  PNA i s  d i scussed i n  Sect . 4 . 2 . 2 . 4 ,  and mon i to r i n g  that  wi l l  be conducted i s  
descri bed i n  Sec t .  4 . 5 .  

Table 4.10. Organic compounds in the projected SRC-I effluent 

After 
After di lution Untreated activated 

Chemical efflu ent 
Bio-u n i t  by 7·d, 

effluentb ca r bon 
compound concentration," fi ltration, 

ten-year low 

( mg/liter) (mg/l iter) 
75% reductionC 

flow 

(mg/liter) 
(pg/liter) 

Methyl·indane 1 5  2.4-8.4 2 . 1  1 3  
Tetralin 0. 1 0.5 ( I S% ) d 0.01 0 . 1  
D i methyltetralin 0.5 0.08-0.4 0. 1 0  0.6 
Naphthalene 5 0.81 (80% ) "  0.20 1 . 2  
D i methylnaphthalene 0.3-2 0.05- 1 . 1 2  0.28 1 . 7  
2·1 sopropy I naph thalen e 0. 7 0. 1 1 -0.39 0. 1 0  0.6 
1 · l sopropylnaphthalene 2 0.32-1 . 1 2  0.28 1 .7 
Biphenyl 0. 2 0.03-0. 1 1  0.03 0.2 
Acenaphthalene <0. 1 0.01 -0.06 0.02 0 . 1  
Dimethylbiphenyl  0.2-0.5 0.79 - 1 . 1  0.28 1 . 7  
D i benzofuran 0.6 0.09-0.32 0.08 0.5 
Xanthene 0. 1 0.01 -0.06 0.02 0 . 1  
D i benzothiophene 1 . 5  0.24 (60%) am 0.4 
Methyldibenzothiophene <0. 1 0.01 -0.06 0.02 0. 1 
Thioxanthene 0. 1 0 .01 -0.06 0.02 0 . 1  
Flu orene 0.3 0.08 (64% ) "  0.02 0.1 
9·Methy lfluorene 0.3 0.05-0. 1 7  0.04 0.2 
I ·Methylfluorene 0.2 0.04 ( 76%) "  0.0 1  0 . 1  
A n  th racene/phena nthrene 1 . 1  0.26 ( 7 0% ) d 0.07 0.4 
Meth yl phen anth rene 0.2-0.3 0.05-0. 1 1 0.03 0.2 
C2 ·Anthracene <0.05 0.01 (62%)" 0.003 0.02 
Fluoranthene 0.4 0.06-0.63 0. 1 6  1 .0 
B i hydropyrene dihydropyrene <0.0 5  0.007-0.03 0.008 0. 1 
Pyrene 0.6 0.24 (50%) " 0.06 0,4 
Dimethyldi benzothiophene <0.05 0.007 --0.03 0.008 0. 1 

aData from Table 3, J. S. Fruchter, M. R. Peterson ,  J. C. Laul, P. W. Ryan, · High Precision Trace Element and 

Organic Constituent Analysis of Oil Shale and Solvent Refined Coal Materials, Battelle Pacific Northwest Labs, 
B N W L·SA·600 1 ,  1 976, 3 1  pp. 

b A 30-80% degradation is assumed unless otherwise noted (from Table 0. 1 ,  Appendix 0, E R ) .  
c Taken from W .  G.  Schl i nger, "Coal Gasification Development a n d  Commercialization o f  th e  Texaco Coal 

Gasification Process," presented at  the 6th Intornational Conference on Coal Gasification, L iquefaction and 

Conversion ( n o  date or place). 
d lsolated organisms known to degrade naphthalene and/or phenanthrene (from Table 0. 1 ,  Appendix 0, E R ) .  
" Removal efficienc ies for a sludge that degrades petrochemicals in Colgate Creek, L a .  (from Table 0. 1 ,  

Appendix 0, E R ). 

Source: Modified from Table 0. 1 ,  E R ,  Appendix O. 

Most stringent draft 
criteria or estimated 

permissible 
concentration 

(pg/liter) 

none 
500 
none 
143 
none 
none 
none 
1 4  
20 
none 
none 
none 
none 
none 
none 
none 
none 
none 
280 
none 
none 
200 
none 
8333 
none 
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Because  the SRC- I fac i l i ty can operate in  the zero-d i scharge mode , i mpacts due to wa stewater 
d i scharge wi l l  occur o n l y  dur i ng opera t i on i n  the wastewater d i scharge mode . S i g n i fi cant degra
dat i on of water qua l i ty i s  expected to occ u r  on ly  if wa stewater recyc l i ng equi pment i s  i noperab l e 
dur i ng l ow-fl ow peri ods . The probabi l i ty of th i s occu rrence cannot be pred i c ted , s i nce the 
rel i ab i l i ty of the was tewater recyc l i ng system i s  uncerta i n .  Howeve r ,  i f  peri ods o f  l ow stream 
fl ow do coi nc i de w i th peri ods when zero-wastewater d i s charge cannot be a c h i eved , p l ant shutdown 
or reduct i on of pl ant throughput mi ght  be req u i red to prevent adverse effects on water q ua l i ty 
and aquati c b i ota and to ensure comp l i ance w i th standa rds . The acti ons necessary to ens ure 
comp l i ance and to protect b i ota wi l l  be fu l l y addres sed i n  the NPDES permi tti ng process i nvo l v 
i ng EPA and the Kentucky Department for Natural  Resources and Env i ronmenta l Protecti on ( KDNREP ) .  

I n  add i t i on to the occas i ona l  wastewater d i sc harge , water q ua l i ty i n  the Green R i ver may be 
affected by 

1 .  occa s i ona l  ma i ntenance dredgi ng of the water- i n ta ke c hanne l , at an est i mated frequency of 
once every two to four years , and 

2 .  acc i dents/ sp i l l s  of raw materi a l s ,  i ntermed i ates , or the produc t .  

Sp i l l s  o f  organ i c  materi a l  at t h e  SRC - I  fac i l i ty wi l l  b e  contai ned by d i kes . Process and 
s torage a reas  wi l l  be paved or l i ned to prevent i nfi l trati on . Sp i l l ed materi a l  and contami nated 
runoff wi l l  be routed to o i l /water separators to recover produc t .  Was tewater wi l l  be routed to 
the treatment sys tem . Al t hough  these contro l meas u res wi l l  m i n i mi ze the i mpacts of s p i l l ,  i t  
mus t  be as sumed that acc i dents and errors wi l l  occas i ona l l y  res u l t i n  re l eases o f  mater i a l s  to 
s urface waters . S uch  nonrouti ne rel eases coul d cause  i mpacts rang i ng from the tri v i a l to the 
extreme l y  seri ous  effec ts as soc i ated wi th a major  product sp i l l  ( Appendi x  D D ) . Append i x  Y 
d i scusses  the effects on water qua l i ty of th ree scenari os fo r barge u s e .  

Decommi s s i o n i ng a n d  mothba l l i ng i mpacts 

Impacts assoc i ated w i t h  decommi s s i on i ng or mothba l l i ng of the fac i l i ty depend on the fate of the 
s i te fol l owi ng s h u tdown . Wh i l e  the a l ternat i ves for decommi s s i on i ng appear to be conti nued 
i ndustri a l  use or  revers i o n  to agri c u l tura l  use ,  i t  i s  probab l e that once the s i te i s  i ndu s 
tr i a l i zed i t  w i l l  rema i n  t hat  way even i f  t he  spec i fi c  u ser  of t he  s i te c hanges . Dur i ng decom
mi s s i on i ng or  mothba l l i ng ,  was tewaters i n  retenti on ponds wou l d  have to be appropri a te ly  treated 
before d i scharge i nto the Green Ri ver . A l s o ,  l eachates from coal and so l i d  was te s torage and 
process area runoff wou l d  a l so have to be treated and d i scha rged to the Green Ri ver . I f  an  
a l ternate i ndustry i s  devel oped at  the  s i te after the  demons tra t i on p l ant  i s  decomm i s s i oned , 
necessary perm i ts for poi nt-source d i scharges  or  for dredgi ng wi l l  have to be obta i ned from 
State and Fede ra l agenc i e s .  I f  the l and reverts to agri c u l tural  usage , the i mpacts to the Green 
Ri ver and on s i te watercourses are expected to be s i mi l ar to those occurri ng p r i o r  to SRC - I  
cons truct i on and o pera t i on .  

I mpacts of expa n s i o n  t o  a commerc i a l  fac i l i ty 

Water qua l i ty i mpacts resu l t i ng from expan s i on of the SRC - I  demonstra t i o n  p l ant  to commerc i a l  
sca l e  are d i ffi c u l t to pred i ct . The fi vefo l d  expa n s i on i n  p l ant capac i ty wi l l  proba b l y  cause 
l es s  than a fi vefo l d  i nc rease in  the demand for water.  Capabi l i ty for wa stewater recyc l i ng 
wou l d  be i nc l uded , but  wastewater d i sc harge i s  cons i dered a s  an occa s i ona l  occurrence . For a 
worst-case ana lys i s of water q ua l i ty i mpacts , a fi vefo l d  i ncrease i n  the vol ume of wa s tewater 
d i sc ha rged was consi dered (Tab l e  4 . 1 1 ) .  W hen the 295 l i ters/s  d i sc harge from the commerc i a l  
p l ant  i s  fu l l y mi xed w i t h  the 7-d , l O-year l ow f l ow o f  the Green Ri ver ( 1 1 , 1 56 l i ters/s ) ,  i t  i s  
expected to cause  v i o l at ions  of wa ter qua l i ty standards  for cadm i u m ,  chromi um , cya n i d e ,  i ron , 
manganes e ,  merc u ry ,  phenol , and se l en i um .  T he d i scharges o f  cadmi um , chromi um ,  phenol , and  
se l en i um wi l l  s ubsta nt i a l l y  degrade wa ter qua l i ty to a c l ea r l y  unacceptab l e l eve l . T h i s ana l ys i s  
i nd i cates the need for h i g h  re l i a bi l i ty i n  the wastewater recyc l i ng system . 

Du r i ng the demonstra t i on phase ,  much exper i ence wi l l  be ga i ned i n  was tew�ter handl i ng .  The 
c haracteri s t i c s  of the raw was tewater and the performa nce of  treatment systems wi l l  be deter
mi ned under a vari ety of l oadi ng , operati ng , and envi ronmenta l condi t i o n s .  Performance and 
rel i ab i l i ty of the was tewa ter recyc l i ng sys tem wi l l  be estab l i s hed . I n  addi t i on , the i mpacts of 
the demonstra t i on p l a nt  on the Green Ri ver wi l l  be moni to red . The i nformat ion  and experi ence 
thus gathered wi l l  prov i de a bas i s  for the des i g n  of the commerc i a l -sca l e  was tewater system . I f  
necessary ,  back-up  systems can  b e  i nc l uded i n  the des i g n  to ensure that n o  d i scha rge occurs when 
r i ver f l ows wou l d  prov i de i nsuffi c i ent  d i l u t i o n .  The u l t i mate i mpacts to water q u a l i ty from 
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Table 4 . 1 1 .  Compliance o f  chemical constituents in worst-case commercial plant effluent with water 

quality standards or criteria (after mixing using 07, 1 0 ), in mg/liter 

Water qual I ty M a x i m u m  Maximum 
Total m i xed Com pl iance with standard Chemical 

standard effluent ambient constituent 
(or criterion)a concentration concentration 

conce ntrationb (or cri tenon)  

Ammonia  0 .05 as  un· ionized N H3 20 0.59 1 . 14  Uncerta i n ;  p H  and temperature 
(0.02) dependent 

Arsenic 0.05 0.25 0.004 0.01 Yes 
Barium 1 .0 2 0.09 0 . 1 4  Yes 
Bery [ [ ium . 1  I n  hard water 0.01 Assume 0 0.0003 Yes 
Biochemical oxygen demand 40 4 .0 5.06 
Cadmium 0.0 1 2  (0.00003) 0.3 0.003 0.0 1 1 Yes ( EPA criterion not met)  
Chemlca[  oxygen demand 300 39 46.4 
Chlorine, residual 0.0 1 1 Assume 0 0.03 No 
Chrom ium,  total 0.05 2 0.01  0.07 No 
Copper 1 .0 10.006) 2 0.07 0 . 1 3  Yes ( EPA criterion not met) 
Cyanide, free 0.005 0.9 0.002 0.027 No 
F [uoride 1 .0 TBcf 0.22 
[ron 1 .0 4 3.28 3.3 No 
Lead 0.05 0.4 0.007 0.02 Yes 
Manganese 0.05 4 0.48 0.58 No 
Methy[ indane 2 . 1  Assume 0 0.06 
Mercury 0.002 (0.00057)  0.002 0.003 0 .003 No 
N icke[  (0.0 1 2 )  1 .6 0 . 1 0d 0 . 1 4  E P A  criterion n o t  met 
N i trate, as N 1 0  T B D  0.38 
Oi l  and grease 20 Assume 0 0.57 
Phosphorus 1 0  0 . 1 6  0.44 
PAH compounds, i n d iv idual' 0.003-0.28 0 0.0001 -0.008 
Phenol 0.005 (0.00 1 )  0.6 O.Ol d 0.027 No 
Selen ium 0.01  (0.04) 0.7 0.006 0.026 No 
Silver 0.05 0.2 0.03 0.04 Yes 
Solids, total suspended 35 1 08 1 08.0 
Sulfide 0.002 as undissociated H , S  0.09 O . l d 0 . 1  Uncertai n ;  p H  dependent 
Zinc 5.0 (0.05) 2 0.26 0 .31  Yes  ( E PA criterion not  met )  

a Concentrations listed ( f rom Table H . l )  are  not  to be  exceeded. Values in  parenth eses are  water quality criter ia .  H a rdness-dependent criteria are 
calculated assu m i ng 1 3 1 ·mg/liter hardness. 

b M i xed concentration calculated by the following for m u l a :  

where 

Cm is the total m i xed concentration when combined with ambient levels, 
Ce is the concentration of the undi luted effluent, 
CO IS  the average ambient concentratIon, 
0, is the average effluent volume (295 [ i ters!s ) .  
0 0  is  t h e  7 · d ,  ten-year river [ow flow ( 1 1 , 1 56 [ i ters!s) m i n u s  projected water withdrawal ( 1 ,040 l i ters!s) 1 9, 1 1 6  [ iters!s. 

C TBD = to be determined. 
d Maximum ambient concentration not an exact number (e.g. ,  expressed as < a certain n u mbed. For  purposes of calculation , assumed to be equal to 

that number. 
e pAH, polycyclic aromatic hydrocarbon. 

commerc i a l -sca l e  p l ant  operati ons wi l l  depend on the opera t i n g  experi ence and several unknown 
factors , i n c l ud i n g  effl uent l im i ta t i ons , other regu l at i ons app l i ed to the sol vent refi n i n g  
process , a n d  pos s i b l e  c hanges i n  the process technol ogy .  

Commerc i a l  opera t i ons  wi l l  a l so produce sma l l i nd i rect effects o n  water qua l i ty through consump
t i ve use  of  up  to 747 l i ters/ s or 6 . 7% of the Green Ri ver ' s  l ow fl ow .  Reduc i n g  fl ow by th i s 
amount wi l l  reduce the Green Ri ver ' s  capac i ty to d i l ute was tewaters i n  down stream reaches . For 
water qua l i ty const i tuents that have very l ow ambi ent concentrat i ons , a 6 . 7% reduction  in d i l u
t i on capac i ty means rough ly  a 7% i ncrease i n  the concentra t i on of a mater i a l  d i scha rged after 
compl ete m i x i n g .  For i n stance , the proj ected SRC- I  d i scharge o f  ch l ori ne resu l ts i n  a concen
trat ion of  0 . 026 mg/ l i ter when ful l y  mi xed w ith  the Green Ri ver ' s  l ow fl ow ( 1 1 , 1 56 l i ters/s ) 
m i nus  the water w i t hdrawa l  ( 1 040 l i ters/ s ) . W i thout the SRC - I  wi thdrawa l , the ful l y  m i xed 
c h l or i ne concentrat ion wou l d  be 0 . 052 mg/ l i te r ,  about 7% l ess concentrated . Duri ng  d roughts ,  
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reduced f l ow in the Green R i ver and reduced d i l ut i on capac i ty resu l t i ng from SRC - I  commerc i a l  
operati on wou l d  magn i fy water qua l i ty impacts o f  coal  convers i on fac i l i t i es proposed for con
structi on down stream . A reg i ona l  ana l ys i s of water ava i l ab i l i ty and water qual i ty i s  c l ear ly  a 
prerequ i s i te fo r p l ann i ng  add i t i onal  coal  convers i on faci l i ti es downstream on the Green and Oh i o 
Ri vers ( Sect . 4 . 2 . 5 ) . 

I n creased barge traff ic  a s soc i a ted wi th  the commerc i a l  p l ant may contri bute to i ncreased 
turb id i ty of t he Green Ri ver . 

4 . 2 . 2 . 4 Aquat i c  ecol ogy 

Con s truc t i on impacts  

Con structi on act i v i t i e s  w i l l  cause both  permanent and temporary impacts to bi ota i nhabi ti ng the 
bod i es of water on or  near the proposed SRC-I  s i te .  Permanent impacts wi l l  resu l t  from the 
removal of hab i tat by s i te preparat i on act i v i t i es ( c l ea r i n g , grad i ng , and general earth-mov i ng 
operat i on s ) , by con struct i on of the s i te drai nage system , and by the i n sta l l ati on of water 
i ntake , waste d i scharge s tructures , and  barge s l i p  ( see Appendi x C for the i n ta ke and d i scharge 
structures and Append ix  Y for the barge s l i p ) . Because the aqua t i c  envi ronments on or near the 
p roposed p l ant s i te are not un i que or exten s i ve i n  area , destruct i o n  of some habi tat for p l ant 
construct ion is  not expected to produce s i gn i f i cant  eco l og i ca l  i mpact s .  Temporary impacts may 
be assoc i ated wi th i nfer i or water qua l i ty resu l t i ng from the s i te prepara t i on act i v i t i es , exca
vat i on , and dredg i n g .  These i mpacts , however ,  wi l l  be mi t i gated by control of  s i te dra i nage and 
other meas ures , as descri bed in Sects . 4 . 6 . 5  and 4 . 6 . 6  on mi ti ga t i on . 

F i ve of the s i x  on s i te farm ponds , a total surface area of approx i mate ly  600 m2 ( 6400 ft2 ) ,  
wi l l  be e l im i nated duri ng s i te prepara t i on . Pond hab i tat [0 . 55 km2 ( 0 . 2 1 sq mi l e ) ] ,  created by 
the con struction of reten t i on ponds , may be co lon i zed by the s ame types of aquat i c organ i sms 
that were present i n  the ori g i nal  pond s .  The d i vers i on of Bryant D i tch through the p l ant ' s  
dra i nage system wi l l  funct i ona l l y  remove th i s part of the s tream as wel l a s  the three reten
t i on ponds from the natural  dra i nage to R i c h l and S l ough . O n l y  water i n  excess of 84 , 000 m 3  
( 300 , 000 ft 3 )  ( combi n ed capa c i ty of t h e  three reten t i on ponds ) wi l l  fl ow i nto the segment o f  
Bryant D i tch between t h e  proposed p l ant s i te ' s  western boundary a n d  R i c h l and S l ough . S i gn i fi 
cant i mpacts to aquat i c  organi sms i n  t h i s  re l ati ve ly  s hort segment [approximate ly  1 . 5 km 
( 0 . 93 m i l e ) ]  a re not ant i c i pated , pr ima r i l y  because  the i n termi ttent nature of the stream does 
not prov i de year-round aquat i c  hab i ta t .  I t  shou l d  a l so b e  noted that the R i ch l and S l ough water
s hed conta i n s  over 4000 ha  ( 9000 acres ) ,  and Bryant  D i tch contri butes on l y  1 %  of the fl ow i nto 
the s l ough . On the Green Ri ver ' s  s hore , exca vat i on and dredg i ng  a s soc i ated w i t h  the construc
t i on of  the i ntake and d i scharge structures and of  a barge s l i p  wi l l  e l i m i nate benth i c  orga n i sms 
and  the i r  hab i tat .  S horel i ne perturba t i ons  are con s i dered to be mi nor i mpacts to the Green 
Ri ver beca use of the i r  l i mi ted areal extent and the pos s i b i l i ty of post-construct i on reco l o n i za
t i on of  at  l ea st  part of  the d i sturbed area s .  

H i gher l oads o f  di s so l ved and s u spended materi a l s resu l t i ng from s i te prepa ra t i on acti v i t i es may 
adverse ly  affect aquat i c  h ab i tats i n  B ryant  D i tc h  and the Green Ri ver . Because of the temporary 
and l oca l i zed na ture of these construct ion-rel ated d i sturbances and the a l ready d i stu rbed ex i s t
i ng s i te and ri ver cond i t i ons , only mi nor i mpacts a re ant i c i pated .  The poten ti a l  i mpacts of 
i ncrea sed sed iment and turb i d i ty to aquat i c  organ i sms are severa l fo l d . 3 2 I ncreased sed i menta
tion may mod i fy or destroy benth i c  habi tat ,  thereby reduc i ng  or  e l i m i na t i n g  food avai l a b l e for 
f i s h .  In addi t i on ,  i ncreased sed i menta t i on may d i s turb f i s h  s pawn i n g  hab i tat and affect the 
v i a b i l i ty of  fi s h  eggs  and l a rvae . S i m i l ar water qua l i ty perturba t ions  may resu l t from fl ood
p l a i n  excavat i on and shore l i ne dred g i n g  and excavat ion opera t i ons . S tandards for certa i n  water 
q ua l i ty pa rameters may be v i o l a ted i n  l oca l i zed reaches of the Green R i ver for s hort pe riods  of 
t i me .  Many of  the orga n i sms i nhabi t i ng t h i s  part of the ri ver were those a s soc i a ted wi th s i l ty 
env i ronments or hav i ng  wi de eco l og i ca l  tol erances ( see Sec t .  3 . 2 . 2 . 3 ) . 

Endangered spec ies 

No u n i que a reas , such  a s  hab i tats of endangered or threatened s peci es , wi l l  l i ke l y  be affected 
dur i ng  construct i on a c t i v i t i e s .  The base l i ne mon i tori ng program ( see Sec t .  3 . 2 . 2 . 3 )  d i d  not 
encounter any aquat i c  o rgan i sms i nc l uded on the l i s t of threatened and endangered s pec i es ma i n
ta i ned by the U . S .  F i s h and W i l d l i fe Serv i ce . 3 3  ( See Append ix  I for a l etter from the U . S .  F i s h  
a n d  Wi l d l i fe Serv i ce . )  
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Operat i ona l  i mpacts  

The  aqua t i c  b i ota of  the Green R i ver w i l l  be affected pr imar i l y  by c hanges in  water qua l i ty 
resu l t i ng from the occa s i onal  d i s charge of treated wastewater and by water i n ta ke effects . The 
d i scharge of  treated was tewater i nto the ri ver w i l l  occur at approxi mate l y  mi l e-po i n t  1 9 .  The 
water qua l i ty i mpacts of  the proj ected SRC- I  d i s charge have been d i s cu s sed above ( Sec t .  4 . 2 . 2 . 3 )  
i n  terms of those const i tuents for w h i c h  fi rm water qua l i ty s tandards have been estab l i s hed . 
However ,  for those materi a l s con s i dered to be tox i c ,  water qual i ty cr i ter i a for the protect i on 
of freshwater aquat i c  l i fe and w i l d l i fe spec i fy that concentrat i ons  must  not exceed a certa i n  
fract ion o f  the 96-h  med i an l ethal  concentrati on ( LC s o ) for a representat i ve i n d i genous  aquat i c  
organ i sm .  For nondegradabl e tox i c  pol l utants , the Commonweal th o f  Kentucky req u i res  that th i s  
fra c t i on of the LCs o be 0 . 44 i n  mi x i ng zones and 0 . 01 i n  the fu l l y  mi xed s tream ( see Append i x  
H ,  Tab l e H- l ) .  To eval uate whether the SRC - I  effl uent  compl i es w i t h  these s tandards , the 
fol l ow i ng a s s umpt ion s  were made . 

1 .  The  concentrati on s  i n  the mi x i ng zone range from the max i mum effl uent concentrati on 
to the ful l y  mi xed concentrat i on ( Tabl e 4 . 1 2 ) . 

2 .  The  worst-case i n stream concentrati ons are a s s umed to be the h i ghest  concentrat i on s  
projected after mi x i ng ( Tab l e 4 . 1 3  a n d  Tabl e 4 . 9  i n  Sec t .  4 . 2 . 2 . 3 )  u s i ng t h e  7-d , 1 0-yea r 
l ow fl ow ,  the maxi mum concentrati on of pol l utants i n  the effl uen t ,  and the a verage d i s
c harge rate . 

3 .  Tox i c i ty-based s tandards were ca l cu l ated u s i ng the data base from the 1 980 water qual i ty 
cr i ter i a  documen ts ( see Tab l e J . 7 ) . 

Chemical 
cons ituent  

Arsenic 
Bery l l ium 
Cadmium 
Ch lor ine,  residual 
Chromium 
Copper 
Cyanide 
Lead 
Manganese 
Mercury 
N ickel 
Phenol 
Selen i u m  
Stiver 
Vanad i u m  
Zinc 

Table 4.1 2. Compliance of projected mixing zone concentration of 
potential toxicants with Kentucky water quality standard 

Range of 
concentration Standar&> in m ix ing  Bioassay organism (mg/liter) zonea 

(mg/liter) 

0.006-0.25 81ueg i l ld 8.57 
0.00005-0.01 Fathead minnowd 1 .43 
0.005-0.3 Fathead m i n nowd 2.83 
0.006-- 1 .  Golden shiner" 0.08 
0.02-2 Fathead m i n nowd 1 6.2 (hexavalent, Cr6+ )  
0.08-2 Fathead m i n nowd 0 . 1 5 
0.007-0.9 Fathead m i nnowd 0. 1 2  
0.009-0.4 Fathead m i nnowd 2 .03 
0.5-4 Gold fish embryo·larvae" 3.62 
0.003-0.002' Fathead m i nnowd 0.07 
0 . 1 1 - 1 .6 Fathead m i n nowd 8.03 
0.0 1 3-0.6 Fathead m i n nowd 1 5.84 
0.01 -0.7 Fathead m i nnowd 1 .35  
0.004-0.2 Fathead m i n nowd 0.02 
0 .05-5 Goldfish embryo·larvae" 2 .02 
0.27-2 Fathead m innowd 5.90 

Compl iance with 
Kentucky m i x i ng 

zone standardc 

Yes 
Yes 
Yes 
No 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
Yes 

a Fu l ly  mixed concentration to maximum effluent concentration (data from Table 4.7 and Table C . 1 6 ) .  
b Standard equal  t o  0 .44 mg/liter o f  bioassay L C 5Q  for representative ind igenous organ i sm (Table J .7 ) .  
cCompl iance depends on  whether the median mix ing  zone concentration exceeds 0.44 mg/liter of  the  bioassay 

LC5Q. 
dSource of bioassay data . 1 980 EPA Water Qual ity Cr iteria Documents. 
"Sou rce . W. J .  Bi rge, "Aquatic Toxicology of Trace E lements of Coal and Fly Ash ," Pp. 2 1 9 -240 i n  J. H. Thorp 

and J .  W. G i bbons, Eds . . Energy and Environmental Stress in Aquatic Systems, Techn ical I nformation Center, U .S. 
Department of Energy, 1 978. 

'Maximum ambient concentration greater than max imum effluent concentration. 
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Table 4.1 3. Compliance of  fully mixed concentration. (projected highest u.ing Q7.  10 )  
with Kentucky water quality .tandard. for toxic .ub.tance. 

Highest fu l ly  

Chemical m ixed 
Standardb Compliance with concentration Bioassay organism consituent in mixing" (I'g/Iiter) Kentucky standard 

(I'g/I iter) 

Arsenic 6 c 50 Yes 
Bery l l ium 0.05 c 1 1 00 Yes 
Cadmium 5 c 1 2  Yes 
Chlorine, residual 1 0  c 1 0  Yes 
Chromium 20 Fathead minnow'" 368.2 Yes 
Copper 80 Fathead minnow'" 3.4 No' 

Cyanide 7 c 5 N o  
Lead 9 Fathead minnow'" 46.1  Yes 
Manganese 500 Goldfish embryo·larvae" 82.3 No' 

Mercury 3 Fathead minnow'" 1 .6 No' 

N ickel 1 1 0 Fathead minnow'" 1 82.5 Yes 
Phenol 1 3  c 5 No 
Selenium 1 0  Fathead minnow'" 30.7 Yes 
S i lver 4 Fathead m i nnow'" 0.44 No' 

Vanad ium 50 Goldfish embryo·larvae" 45.9 Yes 
Zinc 270 F athead minnow'" 1 34 . 1  No' 

'See Table 4.7.  
b Standards equal  to 0 .0 1  mg/liter of the bioassay LC50 for a representative indigenous organism (Table J .  7) 

(phenol bioassay data mult ipl ied by 0 . 1 ) .  except where a specific standard has been set.c 
cSpecific Kentucky quality criteria currently exist for this parameter for the protection of warm aquatic 

habitats. 
dSource of bioassay data:  1 980 E PA Water Quality Criteria Documents. 
'Source of bioassay data:  W.  J .  Bi rge, "Aquatic Toxicology of Trace Elements of Coal and Fly Ash," pp. 2 1 9-

240, in J. H. Thorp and J. W. G ibbons, Eds.,  Energy and Environmental Stress in Aquatic Systems, Technical 
I n formation Center, U.S. Department of Energy, 1 978. 

'Maximum ambient concentration exceeds water qual ity standard. 

4 .  Comp l i ance w ith  the ml x l ng zone standard depends on whether the med i am m i x i n g  zone con
centrati on exceeds 0 . 44 of  the LCso concentra t i on . 

5 .  Comp l i ance with  the i n s tream concentra t i on depends on whether the h i ghest  fu l l y mi xed 
concentra t i on exceeds 0 . 01 of the LCs o  concentra t i on . 

Resu l ts presented i n  Ta bl es 4 . 1 2  and 4 . 1 3  i nd i cate that s evera l const i tuents wi l l  not compl y 
w i th m i x i ng zone and i ns tream s tanda rds for pol l utants based on th i s  worst-case ana l YS i s .  
However , the max i mum amb i ent  concentrati ons o f  mercury , s i l ve r ,  z i nc , and copper currently 
exceed the i nstream s tandards . I n  genera l , SRC-I effl uent d i scharge wi l l  cause on ly  very sma l l 
i ncreases i n  the i n -stream concentrati ons  of poten t i a l l y  tox i c  trace e l ements . Some c hron ic  
sub l ethal  effects to  b i ot� may resu l t from the  SRC- I d i scharge , but  impacts are un l i ke ly  to  be 
severe i f  the was tewate r treatment fac i l i ty operates as expected . 

Because the SRC- I fac i l i ty can operate i n  the zero-di scharge mode , impacts due to wastewater 
d i scharge wi l l  occur on ly  dur i ng  opera t i on in the wastewater d i s charge mode . S i g n i f i cant  degra
dati on of  water qua l i ty i s  expected to occur on l y  i f  wastewater recycl i ng equ i pment i s  i noperabl e 
duri ng l ow-f l ow per i ods . The probabi l i ty of th i s  occu rrence cannot be predi cted , because the 
rel i a b i l i ty of  the was tewater recycl i ng system i s  uncerta i n .  However ,  i f  peri ods of  l ow s tream
fl ow do co i nc i de wi th peri ods when zero d i scharge cannot be ach i eved , pl ant  shu tdown m i g ht  be 
requ i red to prevent adverse e ffects on water qua l i ty and aquat i c  b i ota and to a s s u re compl i ance 
with Kentucky water qual i ty s tandards . 

The ana lys i s  of a l es s  severe case ( u s i ng average annual  l ow f l ow ,  see Tab l e 4 . 5 )  i nd i cates the 
same concerns ( Tabl e 4 . 1 4 ) . Severa l trace e l ements , howeve r ,  are s t i l l  h i gher than recommended 
for organ i sms , r r imar i l y  because the maxi mum ambi en t  l evel s a re h i g h .  
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Table 4.14. Compliance of fully mixed concentrations (projected highest 
using average annual minimum flow from 1966 to 1 9781 

with Kentucky water quality standards for toxic substances 

Chemical Highest fu l l y  mixed Bioassay Standardb Compliance with concentrationB constituent (l1g/l iterl organism {J.tg/literl Kentucky standard 

Arsenic 5 c 50 Yes 
Bery l l i um 0.02 c 1 1 00 Yes 
Cadmium 3 c 1 2  Yes 
Chlori ne, residual 4 c 1 0  Yes 
Chromium 14 Fathead minnowd 368.2 Yes 
Copper 70 Fathead minnowd 3.4 No' 

Cyanide 4 c 5 No 
Lead 8 Fathead minnowd 46.1 Yes 
Manganese 490 Goldfish em bryo- 82.3 No' 

larvaee 

Mercury 3 Fathead minnowd 1 .6 No' 

N ickel 1 00 Fathead minnowd 1 82.5 Yes 
Phenol 1 0  c 5 No 
Selenium 6 Fathead minnowd 30.7 Yes 
Silver 3 Fathead minnowd 0.5 No' 

Vanadium 20 Goldfish embryo· 45.9 Yes 
larvaee 

Zinc 260 Fathead minnowd 1 34. 1  No' 

·See Table 4 .8 .  
b Standard equal to  0.01  I1glliter of the  bioassay LCso for  a representative indigenous organ ism 

(Table J .7 )  (phenol bioassay data mult ip l ied by 0.1 I ,  except where a specific standard has been 
set.c 

cSpecific Kentucky water qual i ty criteria currently exist for this parameter ,for the protection 
of warm water aquatic habitats. 

dSource of bioassay data: 1 980 EPA Water Quality Documents. 
'When bass data not available, source of goldfish bioassay data: "Aquatic Toxicology of Trace 

E lements of Coal and F l y  Ash," pp. 2 1 9 -240 in  J, H. Thorp and J. W, G ibbons, Eds., Energy and 

Environmen tal Stress in Aquatic Systems, Technical I nformation Center, U.S, Department of 
E nergy, 1 978, 

'Maximum ambient concentration exceeds water qual ity sta ndard. 

The b i oa s say data i n  Ta b l e s  4 . 1 2 , 4 . 1 3 ,  and 4 . 1 4 ,  a l though useful , a re not representat i ve of 
broad taxonom i c  groups of aqua t i c  o rgani sms tested under a wi de var iety of condi t i on s .  These 
cond i t i ons  a re met in  i nforma t i on 34 based on data comp i l ed by Cushman et  a l . 3 5  Sel ected por
t i ons  of th i s  data a re presented in Tab l e  4 . 1 5  to i l l u strate rough  mea s u res of re l at i ve 
toxi c i t i es .  Data were generated by averag i n g  e l emental concentrati ons that produced l ethal i ty 
i n  tes ts conducted for at  l ea s t  24 h ( ref . 34 ) .  

Compa r i s ons  between the max i mum concentrati ons of trace e l ements i n  the SRC - I  eff l uent and 
average tox i c i ty shou l d  be made caut ious ly  because of the sens i t i v i ty of b i oa s say res ponses to 
sma l l changes i n  tes t  condi t i on s .  I n  mos t  cases the maxi mum effl uent concentra t i ons  are l owe r 
than the average tox i c i ty data , s uggest i ng  that the l evel s of i n d i v i du a l  i norgan i c  components i n  
the  effl uent may not b e  acute ly  tox i c  to many aquat i c organ i sms . When d i l uted i n  the rece i v i ng 
waters , poten t i a l  tox i c i ty appears more un l i ke l y .  Synerg i s t i c  effects cou l d  b e  produced by two 
or more components of the effl uent ; however , th i s  poss i b i l i ty cannot be proper ly  addres sed 
wi thout b i oassay data . 

Sub l ethal  effects may be produced from chron i c  exposure to concentra t i ons  of trace e l ements 
wh i ch are much  l ower than the average va l ues presented i n  Tabl e 4 . 1 5 .  For i ns tance , f i s h  or  
other  organ i sms may s uffer i nc reased suscepti b i l i ty to  i nfect i on , decreased reproduct i ve 



Projected 
maximum 

Chemical maximum effluent 
constituent (mg/liter) 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silyer 

Vanadium 

linc 

0.3 

0.4 

0.002 

1 .6 

0.7 

0.2 
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T..,..4.1S. Potential toxicity end biOliccumulltion o f  • •  Iected .Iement. in SRC.I effluent 

Numbers in parentheses indicate numbers of determinations 

Fish 

B.2 1291 

100.2 1901 

2.9 1 1 1 4 1  

4B2. 7 1401 

40.B 1531 

838.0 120) 

O.BO 1 2 l l  

31.3 1 261 

23.9 1 7 1  

2 4 . 1  1 7 1  

B . B  1 1 34 1  

Mean concentration tOXIC to aquatic organismsb (ppm) 

Crustaceans Insects Molluscs Phytoplankton 

0.035 121 0.27 131 

6.B 1 1 3 1  76.3 151  17.1  1 2 1  1 .8 1 1 1 1 

0.95 1 14 1  3 . B  1 1 1 1  0.27 1 1 21 0.66 1591 

B.1 151 10.8 13) 200.0 141 

l oB 151 37.3 131 2.5 I I I  

1 2.4 131 1 .4 1 1 BI 

0.009 1 2 1  2.0 131 1 .3 1 1 3 1  

0.32 121 33.8 131 1 .0 1 21 

2.5 1 1 1  

2.3 1 7 1  24.3 1 1 1 1 1  2.9 1271  1 . 7 1 141  

Bioaccumu[ation potential 

In aqueous 

Macrophytes In generalC 
coal conversion 

effluentsd 

7.4 1 1 1  

5.4 1 2 1  

0.25 1 1 1  

Readily accumulated Low potential 
by marine and 
freshwater organ· 
isms, particularly 
shellfish 

Accumulated by 
fish and inverte· 
brat's; may be 
rapidly eliminated 

Accumulated by 
freshwater and 
marine fish, 
shellfish, and 
aquatic Insects 

Accumulated by 
fish; readily 
accumulated by 
some manne 
organisms 

for hazard 

High potential 
for hazard 

High potential 
for hazard 

High potential 
for hazard 

363.0 1 1 1  Accumulated bV High potential 
for hazard 

3.4 1 1 )  

16.3 121  

fish and inverte· 
brates, particularly 
shellfish 

Accumulated by 
marine and fresh· 
water organisms 

Methylmercury 

High potential 
for hazard 

Medium poten-
readily accumulated tial for hazard 
by aquatic organisms 

Does not appear 
to be accumulated 
in significant amounts 
amounts by aquatic 
organIsms 

Not a5 well studied 
as other elements; 
some evidence for 
accumulation in 
aquatic organisms, 
particularly 
invertebrates 

Does not appear to 
be accumulated in 
signiti'cant amounts 
in aquatic animals 

High potential 
for hazard 

High potential 
for hazard 

Readily accumulated High potentia! 
by manne and fresh· for hazard 
water organisms 

BSource of data: ER, Sect. 2.4.7, Table 2.6. 
b Data taken from H. M.  Braunstein, ed. Environmental and Health AlP«ts of Disposal of Solid Wastes from Coal Conversion: An Information 

A.ss:essment ORN L·5361, Oak Ridge National Laboratory, Oak Ridge, Tenn., September 1978, Table 3.4, p. 3-7. Source of data contained in this table: 
compiled from R. M. Cushman, S. G. Hildebrand, R. H. Strand and R. Anderson, The Toxicity of 35 Trace Elements in Coal to Freshwater Biota: A Data 

8a$l} with AUlOmtlted Retrieval ClJpabilities, ORN LfTM·5793, Oak RIdge National Laboratory, Oak Ridge, Tennessee, June 1977, 41 pp. OO}. 
c References Include D.  J. Wilkes, "Animals: Bioenyironmental Effects," Ch. 9 In H.  M .  Braunstein, E.  D. Copenhaver, and H .  A. Pfuderer, ed., 
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capabi l i ty ,  decreased growth rates , or other effects . I n  parti c u l a r ,  benth i c  organ i sms may s how 
sub l etha l responses because they i nhab i t  envi ronments wh i ch are " s i nks " for trace e l ements . 
Many of these organ i sms a l so effecti ve ly  accumu l ate trace el ements from thei r envi ronments . 
Ta bl e 4 . 1 5  s ummari zes the b i oaccumu l at i on potenti a l s  of trace e l ements ; the majori ty of these 
e l ements are accumu l ated by aquati c organ i sms . Based on c hemi ca l  data from a p i l ot coal con
vers i on p l ant  and known b i oaccumu l ati on factors for fi s h ,  most of the e l ements i nc l uded in  Tab l e  
4 . 1 5  have a h i g h  potenti a l  for b i oaccumu l at i on i n  envi ronments recei vi ng aqueous coa l convers i o n  
wastes . 3 6 

Much  l es s  i s  known about the potenti a l  b i o l og i ca l  i mpact of compl ex organ i c  compounds such  as 
P NAS . Al thoug h  both adsorbed and so l ub l e fracti ons may be present i n  the aquati c envi ronment , 
most  P NA compounds wi l l  probab ly  be adsorbed on the surfaces of parti c l es and , therefore , w1 1 1  
be more avai l a bl e to sed iment and suspens i on feedi ng an ima l s . 3 7 I f  the draft cri teri a and EPCs 
( Ta b l e  4 . 1 1 )  a re representati ve of PNA compounds , the l e ve l s of PNA compounds in  the projected 
SRC- I effl uent are un l i ke ly  to be acute ly  tox i c  to bi ota i n  the recei v i ng waters ( Tab l e 4 . 1 1 ) .  
Howeve r ,  sub l ethal  effects may occur at  much  l ower concentrati ons . 

Al though the thermal  component of the SRC- I  wastewater d i scharge w i l l  meet the Kentu c ky cr i ter i a 
( Appendi x  H ,  Tab l e  H . l ) ,  i n  wi nter months the d i s c harge wi l l  create a sma l l area of warmer water 
wh i ch may be attrac t i ve to f i s h  and other organi sms . If aqua t i c  o rgani sms are attracted to th i s  
area , they may be subj ected to g reater chemi ca l  stresses from potenti a l l y haza rdous substances 
in the SRC- I effl uent .  The use  of an effl uent di ffuser wi l l  reduce the extent of  thi s i mpac t ,  
and , because the d i scharge i s  expected to meet the Kentucky standa rd for temperature , i mpacts 
a re not expected to be sUbstanti a l . 

I n  summary ,  i mpacts to aquat i c  ecol ogy wi l l  be great ly  reduced by the practi ce of wastewater 
recycl i ng .  Any impacts of the wastewater di scharge on aquati c b i ota are l i ke ly  to resu l t  
primari l y  from chron i c  exposures , bi oaccumu l a t i on , and synerg i st i c effects rather than from 
acute tox i c i ty .  Under l ow-fl ow cond i t i ons , the m i x i ng zone concentrat i ons of  c h l o ri ne , cyan i de ,  
and heavy meta l s such  a s  copper ,  cadmi um , and s i l ver may be tox i c  to sens i ti ve organi sms . 
Howeve r ,  p l ankton ic  o rgan i sms w i l l  be exposed for on ly  a few mi nutes rather than the hours or  
days of exposure typi ca l l y  needed to  produce morta l i ty .  Al though few organi sms are l i ke ly  to  
d ie  because of the  d i sc harge , eco l og i ca l  deg radati on may sti l l  resu l t .  Sub l ethal  effects may 
occur ,  i nc l udi ng decreased reproducti o n .  S u c h  i mpacts cannot be accu rate l y  pred i cted , and 
mon i tori ng of eco l og i ca l  effects i s  needed ( Sect .  4 . 5 . 3 . 3 ) . The zero d i scharge  a l terna t i ve 
( Sect .  2 . 3 . 2 . 2  and Appendi x  C )  wou l d  e l i mi nate effl uent-rel ated i mpacts and wou l d  meet a l l  state 
and Federa l standa rds . 

Other water qua l i ty perturbati ons may resu l t  from ma i ntenance dredgi ng , runoff exceedi ng the 
capaci ty of  the retenti on system ( l O-yea r ,  24-h storm ) , and acc i dents or  spi l l s ( Sect . 4 . 2 . 2 . 3 ) . 
Append i x  Y d i s cusses the i mpacts on aquati c ecol ogy of three scenari os  of barge use . The 
poten t i a l  i mpacts of the above act i v i t i es are cons i dered to be re l ati vely mi nor i n  terms of the 
b i o l og i ca l  wel l -be i ng of the Green Ri ver or R i c h l and S l ough  because of  thei r l ow probabi l i ty of 
occurrence or  l im i ted area l extent.  

The maxi mum wi thdrawa l of  water from the Green Ri ver wou l d  occur duri ng  the occas i ons when 
treated wastewater i s  d i scharged . Operati on of the proposed SRC - I  faci l i ty wou l d  then requ i re 
an average of 2 1 7  l i ters/s  ( 3445 gpm )  of water from the Green Ri ve r ;  a mi n i mum of 59 l i ters/s  
( 93 1  gpm) wou l d  be  returned i n  t he  effl uen t .  T he  proj ected wi thdrawal i s  1 . 95% of t he  7-d , 
l O-yea r l ow fl ow [ 1 1 , 1 56 l i ters/ s J .  When the SRC- I p l ant operates i n  the zero-di scharge mode , 
water w i t hdrawa l wou l d  consti tute 1 . 4% of  the 7 -d ,  l O-year l ow fl ow .  On l y  m i nor i mpacts to the 
Green Ri ver ' s  ecol ogy shou l d  resu l t  from entra i nment and i mpi ngement of aquati c organ i sms i n  
the p l ant ' s  water i nta ke system . Entra i na b l e  b i o ta i nc l ude p hytop l ankton , zoopl ankton , i chthyo
p l ankton , j uven i l e  f i s h ,  and adu l ts of sma l l  fi sh  spec i es .  Of these aqua t i c  organ i sms , f i s h  are 
s uscepti b l e  to impi ngement a l thoug h screens and other s u i tab l e des i gn measures wi l l  be prov i ded 
to reduce th i s poss i b i l i ty .  Because the raw water wi thdrawal i s  a n  i ns i gn i f i cant fracti on of 
normal ri ver f l ow and a rather sma l l  fracti on of l ow f l ow ,  no s i gn i fi cant i mpacts to aquat i c  
ecol ogy due to water wi thdrawa l are expected . Operati ona l mon i tori ng wi l l  be d i rected toward 
asses s i ng the v u l nerabi l i ty of spec i f i c  fi s h  popu l ati ons to entrai nment and i mp i ngement l os ses  
( Sect .  4 . 5 ) . 

Endangered speci es 

No u n i que  area , such a s  habi tat of endangered or  threatened spec i e s , w i l l  l i ke l y  be affected 
duri ng p l ant opera t i o n .  T h e  basel i ne mon i tor ing  program d i d  n o t  encounter any aquati c  organ i sms 
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i nc l uded on the l i st of  endangered and threatened s peci e s  ma i nta i ned by the U . S .  F i sh  and W i l d
l i fe Se rv i ce . 3 3  Consu l ta t ion wi th the U . S .  F i s h  and W i l d l i fe Serv i ce ( Append i x  I )  i nd i cates 
that no endangered or  threatened aqua t i c  spec ies  a re present near the s i te .  

Decommi s s i on i ng and mothba l l i ng i mpacts 

Impacts a ssoci ated w i th decommi s s i on i ng or mothba l l i ng of the fac i l i ty depend on the fate of  the 
s i te fo l l owi ng shutdown . I f ,  a fter decommi s s i o n i n g  of the demonstra t i on p l ant , an a l ternate 
i ndustry i s  devel o ped at  the s i te ,  necessary meas ures wi l l  have to be taken to protect the 
aquati c b i ota in the Green Ri ver or in the ons i te watercou rses . I f  the l a nd reverts to agri 
cu l tural  u sage , the i mpacts to aquati c organi sms are expected to be s i mi l a r  to those occurr i ng 
p r i or to SRC- I  construction  and opera t i on . If the fac i l i ty is mothba l l ed ,  coa l pi l e  runoff , 
process a rea runoff , a nd sol i d  waste l eacha tes wou l d  have to be s u i tab ly  treated and d i scha rged 
to the Green Ri ver . 

Impacts of expa n s i on to a commerc i a l  faci l i ty 

Operation  of the commerc i a l  p l ant wi l l  req u i re a max i mum wi thdrawal of 1 040 l i ters/s of raw 
water d u r i n g  the occa s i on s  when wa stewa ter recycl i n g  i s  not practi ced . W i thdrawa l of 1 040 
l i ters/s consti tutes 9 . 3% of  the Green Ri ver ' s  7-d , 1 0-year l ow f l ow ,  but on ly  0 . 3% of  the 
a verage fl ow.  Opera t i n g  i n  the zero-d i scha rge mode , water wi thdrawal w i l l  be 747 l i ters/ s ,  
consti tut i n g  6 . 7% o f  the 7-d , 1 0-year l ow fl ow .  

Raw water wi thdrawa l can cause  l osses o f  aquati c organi sms through  impi ngement and entrai nmen t .  
T h e  max i mum l o ss  o f  a q u a t i c  o rgan i sms wou l d  req u i re t h e  s i mu l taneous occu rrence of  l ow-fl ow 
cond i t ions  and the max i mum den s i ty of part i c u l a r l y  vu l nerabl e forms of i ch thyopl an kton . The 
most detrimental sequence of events wou l d  be the occurrence of f i s h  s pawn i ng fo l l owed by mi n i mum 
f l ow cond i t ions . Under these cond i t i ons  and a s s um i n g  that the orga n i sms a re even ly  d i stri buted 
in the r i ve r ,  potent i a l l y  9 . 3% of  the s uscept i b l e organ i sms cou l d  be k i l l ed by the commerci a l  
p l ant ' s  w i thdrawa l . Because both spawn i n g  acti v i ty and m i n i mum fl ow cond i t ions a re va r i abl e ,  i t  
i s  d i ff i cu l t  to pred i ct the p robabi l i ty o f  th i s  worst-case event .  However ,  extreme l ow-f l ow 
cond i t i ons  u s ua l l y  do not occur d u r i ng J une and J u l y ,  the months i n  wh i c h  i chthyopl ankton 
dens i t i es a re the h i ghest i n  the G reen R i ve r .  Because  i nc reased stream f l ow often tri ggers 
spawn i n g , h i gh i chthyop l an kton dens i t i es and l ow-fl ow cond i t i ons  a re un l i ke l y  to co i nc i d e .  
Neverthe l ess , i n  t i mes of  drought ,  t h e  poss i b i l i ty ex i s ts that wa ter wi thdrawal for t h e  com
merc i a l  SRC- I faci l i ty mi ght stress b i o l og i ca l  producti v i ty wi t h i n  the ri ver . 

4 . 2 . 3  A i r 

Th i s  sec t i on d i scusses the construction and operati onal i mpacts predi cted for the proposed s i te 
i n  the a reas of a i r  qua l i ty and no i se .  Sect ion 4 . 5  d i scusses  recommended construction  and 
o pera t i ona l  mon i tor i ng , and Sect .  4 . 6  d i scusses recommended m it i gation  mea s ures . 

4 . 2 . 3 . 1  A i r qual i ty 

Construction  

M i nor  i mpacts on a i r  qua l i ty in  the v i c i n i ty of the s i te a re expected from construct i on 
acti v i t i es .  D u ri ng construct ion , fug i t i ve dust wi l l  be caused by veh i cu l a r  movements on 
un treated or  unpaved road s urfaces or  by dry un vegetated areas dur ing h i gh wind s peed condi 
t i on s .  The f u g i t i ve dust  from these sources can be control l ed by accepta b l e  standa rd procedures 
such as  peri od ic  wett i n g  of  the roads , the use of chemica l  dust suppressants , and enforcement of 
l ow speed l i mi ts . W i th impl ementa t i on of  these p rocedures , fug i t i ve dust is not expected to 
cause  not iceab l e  adverse i mpacts offs i te .  

Concentra t i ons  of  ca rbon monox i de , hydroca rbons , and ox ides of  n i trogen i n  the atmosphere wi l l  
i ncrease because  of  eng i ne exhaust from construct ion  equ i pment and from automob i l es u sed by the 
construction  wo rk force to travel to and from the s i te .  Append i x  C provi des an estimate of  
veh i cu l a r  emi s s i on s  dur ing  constructi on .  These  i nc reases a re not expected to  s i gn i f i cant ly  
a l ter  the  a i r  qua l i ty o f  the a rea . The  t im i ng and s i te o f  constructi on act i v i ti e s  wi l l  deter
m i ne the e ffects . 
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Open burn i n g  of c l eared vegetat ion  or  other constructi on debri s i s  not p l anned . Shou l d open 
burn i ng become necessary ,  it wi l l  be performed accord i n g  to app l i cab l e Kentucky regu l a t i on s .  
The  i mpact o f  open burn i n g  o n  l ocal  a i r  qua l i ty wou l d vary from mi nor to moderate , depen d i n g  on 
the amount  and type of materi a l burned and on atmospher i c  cond i t i on s .  Any offs i te i mpacts wou l d 
be s hort term .  

D u r i n g  cons tructi on , a worst-case peak  o f  5000 persons wi l l  be empl oyed a t  the s i te ( see Sec t .  
4 . 2 . 4 ) .  Constructi on i s  p l anned for a 5 - d  work wee k .  The average round  tri p commu t i n g  d i stance 
i s  e st ima ted to be 40 mi l es .  T he a verage carl oad i s  ass umed to be 1 . 9 person s .  Th i s  wi l l  
resu l t i n  27 . 4  m i l l i on veh i c l e m i l es per yea r .  

Emi s s i o n  factors for a l l  h i ghway vehi cl es are g i ven by AP-42 . 3 8  These factors  i ncl ude a mi x of 
veh i c l e types based on nat i onwi de data . Th i s mi x i ncl udes 7 . 8% heavy-duty veh i c l es , w h i c h  wou l d 
not be u sed by the con structi on workers for commut i n g .  Del i ver i e s  o f  materi a l s  to the con
s tructi on s i te wou l d ,  however , be made by heavy-duty veh i c l e s .  Therefore , the construc t i on 
worker veh i c l e  d i stance trave l ed i s  i ncreased by 7 . 8% to i nc l ude truck del i veri es to the s i te .  

Total  h i g hway veh i c u l ar travel associ ated w i th con struct ion  i s  est imated to 27 . 4  mi l l i on 
mi l es/yea r .  E st imates of total emi s s i on s  are s hown i n  Tabl e 4 . 1 6 .  The traff i c  has  been as sumed 
to be heav i l y  congested w i t h  a trave l i ng speed of 1 0  mph throughout the enti re tr i p  l ength . 

Table 4,16.  Air emissions from highway 

vehicles during combined peak 1982 
traffic with a n d  without SRC·' and 

W .  R .  Grace plants. assuming worst-case 

meteorological conditions 

Traffic period 

Morning, 7-8 AMb 
Without plants 
With p lants 

Evening, 4 -5 PMc 
Without plants 
W i th plants 

Maximum predicted 
concentrations of 
carbon monoxide 

(!1g/m3 ) 

1 h 8 ha  

29 1 8  
8143 

2 1 74 
5445 

2049 
57 1 8  

1 527 
3824 

a Estimated on the basis of the power law, 
concentration Q r - 0 . 1 7 .  

bWind speed, 2 m/s; wind direction, 2400 ; 
stabi l i ty class, E .  

c Wind speed, 1 m/s; wind d i rection, 270° ; 
stabi l i ty class, B. Stability classes A through 0 
were modeled because the hours of concern are 
daytime. Class B was found to be the worst 
case. 

On l y  a sma l l port i on , perhaps  1 0% ,  of the emi s s i on s  i n  Tabl e 4 . 1 6  wou l d  occur at the demon
stra t i on p l ant s i te .  These represent worst-case emi s s i on s , est imated before impl ementa t i on of 
m i t i gat i on measures for traffi c conges t i on probl ems . These mi t i ga t i on mea s u res s hou l d  reduce 
emi s s i on s  bel ow these worst-case e st ima tes . 

H i ghway 60 between Route 41 and T i l l man  Bethel Road was model ed u s i ng the H I WAY model ( U . S .  EPA 
g u i del i ne  model ) u nder worst-case traff i c  and meteorol o g i ca l  condi t i ons . 

The  h i g hway s peci f i cat ions  u sed were : 

total pavemen t  width  = 1 5  m ( 48 ft ) ,  
n umber of l anes  = 2 ,  
w i dth of each l ane = 4 . 9  m ( 1 6  ft ) , 
w i dth of each shoul der = 2 . 4  m ( 8  ft ) ,  and 
w i dth of center stri p = 0 m (0 ft) . 

The  road sect i o n  w i t h  the heav i est traff i c  i nd i cated a peak  traff i c  fl ow at 7 to 8 AM of 1 1 80 
veh i c l es per hour wi thout the p l ants  and a 4 to 5 PM peak  of 1 405 veh i c l es per hour . Us i ng 
1 982 emi s s i on factors from the U . S .  EPA Mob i l e  Source Boo k ( 1 978 ) , the total emi s s i ons  were 
estima ted and ground- l evel  pol l utant concentrati ons  obta i ned for a n umbe r of  assumed meteoro-
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l og i c a l  cond i t i ons . The worst-case meteoro l og i c a l  cond i t i on was thus determ i ned . Fo r these 
same cond i ti ons , the peak W. R .  Grace p l ant p l u s  S RC- I p l ant tra ffi c of 2 1 1 3  veh i c l es per hour 
was then s uperi mposed and the analyses repeated . ( The receptors were l ocated on the road ' s  
r i ght-of-way . ) The resu l ts are s hown i n  Ta bl e 4 . 1 6 .  

For compa ri son , the CO amb i ent standards a re 40 , 000 �g/m3 ( l -h average ) and 1 0 , 000 �g/m3 
(8-h average ) .  Nei ther i s  threatened by traffi c emi s s i ons . 

Some photochem ica l  ox idant i s  l i ke ly  to resu l t from the combi ned effects of the HC and NOx 
emi s s i on s ;  howeve r ,  due to the rural  sett i ng  of the emi s s i on s ,  the net impact on photochemi cal  
o x i dant ( ozone)  is  l i ke ly  to be minor  when compared to normal u rban p recurser emi s s i on rates and 
co rrespond ing impacts . 

I n  summary , the peak 1 982 traff i c  i s  un l i ke ly  to cause a i r  pol l u t i on p robl ems of any s i gn i f i 
cance . T h e  p ri nc i pa l  concern , therefore , i s  not a i r  pol l ut i on b u t  rather the capac i ty o f  U . S .  
60 to take the traffi c .  Cu rrent i nd i cations  a re that even wi thout the SRC - I  p l ant cons truc ti on , 
the U . S .  60 t ra ff ic  i n  the sect ion of i nterest  i s  at  capac i ty and that i t  w i l l be exceeded by 
1 982 because  of norma l devel opmental  growth east  of the c i ty of Henderson , l ead i ng to del ays and 
an  unaccepta b l e  l evel of  serv i c e .  ( Traffi c i s  d i scus sed i n  Sect . 4 . 2 . 4 . ) 

Operat ion 

Tabl e 4 . 1 7  p resents the estimated a i r  emi s s i ons of cr i teri a pol l utants from the demonstrat ion 
p l ant . Opera t i on of the p roposed faci l i ty wi l l  i ncrease ground- l evel concentrat i ons of EPA
regu l ated pol l utants and other a i rbo rne pol l utants . The demonstra t i on p l ant , in conj unct i on 
w i th ex i s t i ng emi s s i ons sources and p roposed fac i l i t i es i n  the a rea , wi l l  resu l t i n  a moderate 
i nc rease in total s us pended part i c u l a tes ( TSP ) .  The  S RC - I  fac i l i ty is not expected to cause 
h i gh val ues of s u l fu r  d i ox i de ( S02 ) '  ca rbon monox i de ,  or ox ides of n i trogen or l ead , nor is  the 
coo l i n g  system l i ke ly  to cause a s i gn i f i cant impact . The  impact area of the SRC- I p l ant  is  
l i m i ted to wi th i n  a few k i l ometers from the p roperty ; it  w i l l not threaten the nonatta i nment 
s tatus  of t he a reas  nea rby . 

The a i r  qual i ty i mpacts of opera t i n g  the proposed S RC- I  fac i l i ty we re p red i cted u s i n g  the E PA ' s  
I ndustri a l  Source Comp l ex Model  ( Ap pend i x  S ) .  The resu l ts of  th i s d i spers i on mode l i n g  ana l ys i s  
o f  the a i r  qua l i ty impact o f  the S RC - I  p l ant  a l one , and i n  conj uncti on w i th other sources a re 
p resented i n  Tab l e 4 . 1 8 .  Cumu l a t i ve impacts a re deta i l ed i n  Sect . 4 . 2 . 5 .  Two other sources 
were found to consume S02 PSD i nc rements in the v i c i n i ty of the SRC - I  p l ant . They were the 
Ind i ana and M i c h i gan E l ectric  Company ' s  Roc kport Generat i ng Stati on 26  km ( 1 6  mi l es )  east
northeast  of the SRC- I s i te ,  and Southern I nd i ana Gas and E l ectr ic  Company ' s  A .  B .  Brown 
Generat ing  Sta t i on ,  l ocated 37 km ( 23 mi l es )  wes t-northwest  of the S RC - I  s i te .  There were a l so 
two other sources found to consume the part icu l ate matter PSD i nc rement s .  They were Anaconda 
Company ' s  Sebree Reduction  P l ant ,  25 km ( 1 5  mi l e s )  southwest of the S RC - I  s i te ,  and Peabody Coa l 
Company ' s  Camp N o . 3 fac i l i ty ,  47 km ( 29 mi l es )  west-southwest of the SRC- I s i te .  

Ex i st i ng , or  basel i n e ,  concentrat ions  o f  S02 ' TSP , n i trogen ox ide [ a l l o x i des  o f  n i trogen 
a s sumed to be n i trogen d i o x i de ( N0 2 )  for th i s study] , as mon i tored at the p roposed SRC - I  pl ant  
s i te ,  were a s s umed to represent the po l l utant concentra t i ons contri buted by a l l e x i s t i n g  source s .  
These concentra t i ons  were added to the p redi cted concentrat ions cau sed by the SRC - I  p l ant and 
a l l other p l ants hav i ng been granted PSD perm i ts but not yet in opera t i on . In conformance w ith  
E PA model i ng gu ide l ines , t he  base l i ne data  used i n  the  s hort-term a ir  qua l i ty ana l yses are  the 
second-h i ghest  mon i tored va l ues , and the p rojected concentrat i ons a re the second- h i g hest  pre
d i cted va l ues . 

Su l fur  d i ox i de and ac i d  ra i n .  As the data i n  Ta b l e 4 . 1 8  show,  pred i c ted i nc reases i n  s u l fur  
d l o x i de l evel s generated by the p ro posed SRC- I fa c i l i ty a l one and i n  conj uncti on wi th a l l other 
sources a re sma l l .  The max i mum con sump t i on of  the PSD i nc rement i s  1 3% of the 24-h  standard . 
The max i mum ambi ent concentra ti ons are pred i cted to i ncrea se to a pprox imately 25% , 55% , and 69% 
of  Na t i onal  Amb i ent Ai r Qua l i ty Standards ( NAAQS ) for annua l , 24- h ,  and 3-h t ime peri ods , 
res pecti ve l y .  Re su l ts of the ana lys i s  are g i ven i n  Fi g s .  4 . 1 to 4 . 3 .  The pOi nts of max i mum 
concentra t i ons a re j u s t  beyond the fencel i ne to the northwest and southea st  of the p l ant for 
the annua l and to the west  for the 3 - h  and 24-h  averages ( see Fi g s .  4 . 1 th rough 4 . 3 ) . 
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Table 4.1 7. Estimated emissions to air for normal operation 

R ate 
Type (g/s) 

CO SO, TSP" NO, N M HCb 

F l ue gas from combust ion 
R aw m aterial  h a n d l i n g  0.22 0.008 0. 1 20 1 .82 0 .040 
SRC process and d eash ing 1 .03 0.053 0.6 1 3  1 1 .59 0 .062 
Coke a n d  l iq u id fuels 0 . 1 4  0.008 0.081 1 7 8  0 .01 8 
Gas systems 0.002 0 .0001 0 .002 0 .05 0.0001 
U t i l i ties C 0.74 0 .569 0.660 1 0 .2 0 .043 

B ag house em iss ions 
R aw m ater ia l  and p rod u ct 1 750 d 

hand l ing  and storage 
Coke and l iq u id fuels 0.493 
G as systems 0.024 
O ffsites trace 

S torage tanks and b i n  
R a w  m aterial and prod u ct 0.0002 

hand l i ng  and storage 
Coke and l iq u id fuels 0.008 
Gas systems 0.0001 0 .0001 

M iscel laneous types 
C ryogen ic  system 0.03 
G as systems (CO, vent) 21 . 1  
Coker/ca lc iner  f lue  gas 0. 1 3  2 .28 0 .61 3 0 .73  0.025 
F u g itive 0.37 1 .77 

Total 23 . 3  2.92 4.72 26.2 2.0 

" Total suspended particu lates. 
b N o n methane hyd rocarbons.  
c l ncludes f lares and control led comb ustors. 
dCoal volati les wil l be ad ded after stud ies are comp lete. 

Su l fu r  d i ox i de emi tted from the p roposed S RC - I  p l ant wi l l  oxi d i ze to form suspended s u l fate 
aeroso l s .  The rates a re dependen t on ambi ent re l at i ve humi d i ty ,  temperature , and ozone con 
centra t i on . General l y ,  the reaction  rates of S02 ox i da t i on wi l l  be on the order of 2 to 3% per 
hou r .  Rel at i ve humi d i ty greater than 75% ( such  as  wou l d b e  the case d u r i n g  su l fur d i ox i de p l ume 
i nteract i on wi th cool i n g  tower p l umes , fog , or natura l  c l o uds ) wi l l  cause  h i g her  react i on rates . 
When S02 contacts water dropl ets i n  cool i ng tower p l umes , fog , or natural c l ouds , i t  reacts w ith  
t he  water to  form H 2S0 3 , wh i c h  i s  rap i d l y  oxi d i zed by oxygen or  ozone to  form su l fu ri c ac id  
( H2S04 ) ,  

Genera l l y ,  a s i gn i f i cant port i on of su l fur d i ox i de emi tted by the p l ant wi l l  not convert to 
su l fates un t i l  i t  has  trave l ed a good d i stance downwind [80 to 1 60 km ( 50 to 1 00 mi l es ) ]  and the 
S02 is d i s persed . I t  i s  poss i b l e  tha t ,  under certa i n  atmospher ic  cond i ti ons , the coo l i ng tower 
p l ume and S02 from the p roposed S RC- I  p l ant wi l l  i nteract to cause h i g her  s u l fate format ion 
rates . 

P rec i p i tat i on pass i ng t hrough  the S02 w i l l  a l so absorb i t  and form ac i d i c  s u l fates i n  the ra i n 
water .  Data a re not ava i l ab l e  to def i ne  exi st i ng  l evel s of a c i d i ty i n  p rec i p i tation near the 
p roposed p l ant  s i te .  Ne i ther ac i d ra i n  nor the fo rmati on of su l fate aerosol  can be adequate l y  
model ed wi th state-of-the-art techn i q ues . Suff i c i ent data to eva l uate the chem ica l  reaction  
p rocesses and to  rel ate these with  res u l tant ra i nfal l ac i d i ty or aerosol  concentra t i on are  not  
ava i l ab l e .  Furthe r ,  any such  eva l uat ion wou l d  be undu l y  comp l ex because of the number of 
ex i sti ng major  S02 sources in the a rea . Howeve r ,  the S02 emi s s i ons from the p roposed SRC - I  
faci l i ty represent l es s  t han 1 %  of  the S02 emi tted from a l l sources wi th i n  5 0  k m  ( 3 1  mi l es )  o f  
t h e  s i te .  A s  such , t h e  i nc remental  impact o f  the S RC- I fac i l i ty u pon p reci p i ta t i on a c i d i f i ca
t i on ( a c i d  ra i n )  is  l i ke l y  to be smal l .  



Table 4. 1 8. Projected maximum pollutant concentrations from the SRC·1 Plant during normal operation, /.lg/m3 

Concentration Concentration 
Baseline due to due to all Class I I  

Pollutant Averaging t ime a i r  qual itycl SRC- I  Plant PSD sources PSD increment 
alone within 50 kmb,c,d 

Sulfur Annual 20 0 .2  0 .7  20 
dioxide Highest 24 hb 1 90 2.4 1 2. 2  9 1  

Highest 3 h e 842' 9 . 5  53. 7 5 1 2  

Particu late Annual 42 0.9 1 .3 1 9  
matter Highest 24 he 54' 6.7  8. 1 37 

N i trogen Annual 1 6  2 . 7  3 .7  
diox ide 

Carbon H ighest 8 he 2,000 909 909 
monox ide H ighest 1 he 4,000 2,490 2,490 

Lead Quarterly 0.0 1 7  0.82 0.82 

"Moni tored at the S R C- I  Plant si te, May 1 9 79-Apri l  1 980. 
b l n cludes SRC-I pl ant  plus all sources that have been granted PSD permits but are not yet in operation. 
cPSD = prevention of s ign if icant deterioration. 
d ln cludes S R C- I  plant and all PSD sources with overlapping i mpact areas. 
eBasel ine concentration plus concentration due to all PSD sources. 
'D i rection-dependant baseline values to account for i n fluence of nearby ex ist ing point sources. 

Projected N A AQS 

air qualityd Primary Secondary 

20. 7  80 
202.2 365 
895 .7  1 ,300 

43.3 75  
62. 1 260 1 50 

1 9 . 7  1 00 1 00 

2,909 1 0,000 10,000 
6,490 40,000 4 0,000 

0.84 1 . 5 

.po I U1 
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Part i cu l ates . The D E I S  s tates that an est imated 73% of the 24- h PSD i ncrement for parti c u l ates 
wi l l  be cons umed by the demonstrati on p l a n t .  Updated I ndustrua l Sou rce Compl ex ( I S C )  d i s pers i on 
model i ng ana l yses , however , have reduced that es t imate to 1 8 . 3% .  The DE I S  pred i cted a max i mum 
24-h ground- l evel concentra t i on of  26 . 9 �g/m 3 ;  the new esti mate i s  6 . 74 �g/m 3 fo r the demonstra
t i on p l ant  a l one and 8.  1 �g/m3  for a l l  PSD sources in the a rea . The new est imated average 
annual concentrati on for a l l PSD  sou rces in the area i s  1 . 26 �g/m3 . The poi nts of  max i mum 
parti c u l a te concentra ti ons are to the northwest  near the p l ant boundary as s hown i n  Fi gs . 4 . 4  
and 4 . 5 .  

Based o n  overly conserva t i ve emi s s i ons a s sumpti ons i t  was e st imated i n  the D E I S  that 20 o f  the 
2 6 . 9  �g/m3 max i mum 24- h concentrat i on was due to fug i t i ve emi s s i ons a l on e .  New res u l ts have 
reduced t h i s  contri buti on to 2 . 4 1 of  the 6 . 74 �g/m3  tota l demonstra t i on pl ant  concentra t i o n .  

T h e  reducti on i n  fugi t i ve part i cu l ate a i r qua l i ty impact wa s ach i eved by con s i deri ng three key 
factors : the effect of wi nd s peed on SRC- and coal -p i l e  wi nd ero s i on l os ses , the i mpact of 
schedu l i ng SRC- and coa l - l oadi ng and un l oadi ng operat i ons for on ly  8 out  of 24 h ,  and the 
effects of us i ng prewas hed coa l . Each factor is d i scus sed i n  more deta i l i n  Append i x  S .  

Tota l s u spended pa rt i c u l a tes exh i b i t  greater l eve l s o f  i mpact . However , a l l  pred i c ted TSP 
concentra t i ons  are we l l  bel ow the approp r iate i ncrements and standards . Res u l ts of the ana l ys i s  
are i n  Ta b l e  4 . 1 8 ,  a nd i n  F i g s .  4 . 4  and 4 . 5 .  Tabl e 4 . 1 8  s hows that the maxi mum annua l average 
and second- h i ghest 24-h TSP due to the SRC- I pl ant are pred i cted to be 0 . 9  and 6 . 7  w g/m3 , 
respect i ve ly .  The concentrat i ons wi l l  account for 4 . 7  and 1 8 . 1 % of the i ncrements and 1 . 2 and 
4 . 5% of  the NAAQS for annua l average and 24-h max i ma , respec t i ve l y .  T h e  T S P  concentrati ons from 
the SRC- I pl ant  together wi th a l l  ex i s ti ng and PSD  sources are predi cted to be 43 . 3  and 
62. 1 �g/m3 , or  5 7 . 7 and 41 . 4% of  the annual average and 24-h NAAQS , respect i ve l y .  

T h e  est imate of  fug i t i ve parti cu l ate emi s s i ons wa s reduced from the va l ue u sed i n  t h e  DE I S  
l arge ly  because o f  an  a l l owance for coal  wa sh i ng ,  wh i ch removes the sma l l parti c l es prone to be 
scattered by the w ind  as fug i t i ve dus t .  Th i s  added m i t i gat i on meas ure and other model i n g  
procedures a r e  d i scus sed i n  Append i x S .  

N i trogen o x i de s .  After the SRC - I  pl ant i s  i n  opera t i o n ,  the maxi mum annua l  average concentra
ti ons of  n i trogen d i ox i de ( N02 ) ,  as  Ta b l e  4 . 1 8  and F i g .  4 . 6  s how , i ncreases l es s  than 4 �g/m3 
a bove the amb i ent concentrat ion of 16 Wg/m3 . The projected N02 concentra t i on i s  20 �g/m 3 , 
wh i ch i s  l es s  than 20% of NAAQS .  Therefore , the i mpact i s  i ns i gn i f i cant . The poi nt of max i mum 
concentra t i on i s  a bout 0 . 5 m i l es north- northwest  of  the p l ant boundary a s  s hown i n  Fi g .  4 . 6 .  

Carbon monox i de .  T h e  impact o n  C O  s tandards from the SRC - I  fac i l i ty i s  a l so sma l l . For 8-h  
a verag i ng t i me , the SRC- I p l a nt wou l d  add 909 �g/m3  to  the basel i ne va l ue of  2000 �g/m 3 . 
The NAAQS i s  1 0 , 000 �g/m3 . L i kewi se the l -h NAAQS standard wi l l  not be v i o l ated ; the projected 
a i r  qua l i ty a fter the SRC- I pl ant  i s  on- stream i s  on ly  6490 �g/m or 1 6% of the standard . The 
po i nts of  maxi mum concentra t i on are s hown i n  F i gs . 4 . 7  and 4 . 8  to be at the southern and 
northwestern p l a nt boundary l i nes . 

Ozone . The a i r  q ua l i ty model s that are c urrent ly  ava i l a b l e to p red i ct ozone concentra t i ons are 
s t i l l  i n  a devel opmenta l stage .  Th i s s i tuati on has been caused by l i m i ta t i on in the state of 
the art in ( 1 )  p red i c t i ng ambi ent ozone concentrat i ons res u l ti ng from l ong-range tra ns port of 
u rba n react i ve hydrocarbons and photochem i c a l  ox i dants , i nc l ud i ng urban ozone i tsel f ,  ( 2 )  deter
m i n i ng the freq uency and severi ty of stratos pher i c  ozone i ntrus i ons , and ( 3 )  understandi ng the 
atmospher i c  c hemi stry and k i net i cs that affect ozone formati on . Hydrocarbon emi s s i ons are 
thought to be the most  i mportant precursor pol l utant in ozone forma t i on . Because best a va i l a b l e  
control technol ogy wi l l  be u sed at the proposed SRC- I p l ant  t o  l i mi t rou t i n e  hydrocarbon 
emi s s i ons from poi nt sources and fug i t i ve sources , the tota l emi s s i ons wi l l  be about 62 tons 
per yea r (Append i x  C ,  Sects . C . 2 . 2 . 2  and C . 3 . 1  . 5 ) .  No s i gn i f i cant  i mpact on l ocal  ozone 
concentra t i on i s  expected . 

Heavy meta l s  and reduced s u l fur compou nds . Operati on of the proposed SRC - I  p l ant wi l l  res u l t  
i n  sma l l  emi s s i ons  o f  heavy meta l s  and reduced s u l fur compounds . As d i scus sed i n  Sec t .  2 . 2 . 1 , 
the types and amount of these emi s s i ons wi l l  depend on the type of coal  processed and the 
eff i c i ency of pol l u t i on control eq u i pment ,  wh i ch wi l l  be more accurate ly  ana lyzed d ur i ng  
deta i l ed des i gn of t he  pl ant (Append i x  C ) .  T he  fol l owi ng prel i m i nary ana lys i s  i s  based on 
conservat i ve a s s umpt i ons . 
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1 .  Ta b l e  4 . 1 8  s hows that the second- h i g hest ca l endar-quarter average P b  concentrat ion  due to 
the S RC - I  p l ant i s  predi cted to be 0 . 82 �g/m3 or 54 . 7% of NAAQS . The h i g hest pred i c ted 
8- h concentra tion  wi th i n p l a n t  property i s  1 9 . 7  �g/m3 or 1 3 . 1 %  of the TLV for P b .  Thus , 
based on  very conservative  est ima tes , P b  emi s s i ons from the SRC - I  p l a n t  wi l l  not threaten 
the a i r  q ua l i ty i n  the v i c i n i ty of the s i te ,  nor the hea l th of  p l ant  workers . 

2 .  Ass um i ng conservat i ve l y  that a l l  Hg not conta i ned i n  the fac i l i ty ' s  products wou l d  be 
emi tted to a tmos phere , the record h i g hest  Hg concentra ti on outs i de the pl ant  property i s  
0 . 004 �g/m3 , we l l  bel ow the 1 -�g/m3 protecti ve  l evel  for a 30-d per i od estab l i s hed by EPA . 
W i th i n  the pl ant boundary ,  the h i ghes t pred i cted average concentrat i on i s  0 . 87 �g/m3 
for an 8-h  per i od ,  whi c h  is  l ow compared to the 1 0-�g/m3 TLV adopted by Ameri can Conference 
of  Governmental I ndustr i a l  Hyg i en i sts (ACG I H ) . 

3 .  The SRC- I p l ant  wi l l  emi t  neg l i g i b l e  quanti ti es o f  Be and F .  P re l i mi nary data have s hown 
that a l most a l l  the beryl l i um enter i ng  the p l ant i n  the feed coal  wi l l  s tay w i th the 
gas i fi e r  s l ag and fly a s h .  Fl uori des a re expected to end up  i n  the was tewater . 

F l ar i ng of the Beavon tai l gas  has  not been p l a nned because , based on  d i s pers i on cal cu l at i ons , 
fl ari ng does not a ppear to be neces sary .  The ta i l  gas  from the Beavon un i t has a des i g n  con
centra t i on of  l ess  than  5 ppm of H2S .  A s i mu l at ion  of t he  d i s pers i on of th i s p l ume , us i ng the 
I SC model i nd i cates that, at  5 ppm H2S ,  the maxi mum l - h average i mpact at  ground l evel  i s  
1 . 45 � g/m3 . T h i s i s  wel l wi th i n the Kentucky standard o f  1 4  �g/m 3 . Thus , i t  can be concl uded 
that the concentrat i on o f  H2S i n  the Beavon ta i l  gas  wou l d  have to be 50 ppm ( 1 0  ti mes more 
concentrated i n  H2S )  for a v i o l at i on to occur .  Such  a cond i ti on i s  not expected to occ u r .  How
eve r ,  i f  thi s cond i ti o n  s hou l d  occu r ,  proper measures , such  as opera t i n g  the p l ant at a reduced 
rate , wi l l  be taken to ensure comp l i ance . 

I f  the Beavon u n i t  goes off- l i ne ,  about 1 2 5  g/s  of su l fur wi l l  be emi tted to the atmos phere . 
The s u l fur  w i l l  appear a s  250 g/s  of S02 because  the stream ( C l a u s  ta i l  gas ) wi l l  be fl a red 
through the therma l oxi d i zer . The i mpact of  f l ari ng the C l a u s  tai l gas conti nuou s l y  was deter
mi ned by s i mu l ati ng the d i spers i on of  the p l ume us i ng the ISC model . The h i ghest-second- h i ghest 
3 - h  and  24-h average S02 concentra t i n s  were 1 49 . 9  and 29 . 3  �g/m 3 , respecti vel y .  These concen
trati ons account for 29 . 3  and 32 . 2% of  the a l l owab l e PSD C l a s s  I I  i ncrements . The 24-h concen
trat i on accounts for 8% of the NAAQS for S02 ' Th i s concentrat ion  was not compared to the annua l  
NAAQS for  S02 because  th i s i s  an  upset cond i t i on , wh i c h  wi l l  not  norma l l y be  encountered ; thus , 
th i s  upset cond i t ion  does not resu l t  i n  a v i o l ati on of standards . 

Nonmethane hydrocarbons . The emi s s i on rate of nonmethane hydrocarbons ( NMHCs ) from po i nt and 
fug i t i ve sources is e st imated to be a bout 62 tons per year .  The a verage a nnua l concentra t i on 
of heavy ( BP � 500° ) NMHC emi s s i ons  or PNA components was s i mu l ated us i ng the EPA I ndustri a l  
Source Compl ex ( I SC ) model  ( Append i x  S ) .  The maxi mum annua l  average concentra t i on beyond the 
p l ant boundar i e s  was s i mu l ated at  1 . 8 �g/m3 for heavy PNA components and 7 . 9  �g/m3 for total 
NMHCs . The s imul a t i on i nc l uded some of  the nearby commu n i t i e s  such a s  Stan l ey ,  Spotsvi l l e ,  and 
Hebbard s ;  the average annua l  exposure to total NMHCs was l e s s  than 0 . 4  �g/m3 i n  these areas 
( l es s  than 0 . 1 �g/mj of heavy consti tuents ) .  

The second h i g hest exposure outs i de pl ant bo undari es duri ng a ny one hour of  the yea r  was s i m
u l ated at 236 �g/m3 for tota l NMHCs and 47 �g/m3  of heavy hydrocarbon s , wh i c h  i s  wel l wi th i n  
the OSHA l i mi t o f  200 �g/m3  for coal  tar p i tch vo l ati l es ( CTP V ) . Th i s  maxi mum occurred 
c l ose to the p l ant boundary and was found to stead i l y  decrease in propo rt i o n  to d i stance from 
the p l ant .  

I t  must  be  po i nted out that the  I SC  model i s  not  s tri ctly app l i ca b l e  to  hydrocarbons . The 
resu l ts of  the ISC  model  s ho u l d  be very conservat i ve because the model  a s sumed that the 
hydrocarbons rema i n  d i s persed . Th i s a s s umpt i on i s  questionabl e ,  e speci a l l y  for heavy 
hydrocarbons . Because  of a h i g h  boi l i ng po i nt and l ow vo l ati l i ty ,  s ome heavy hydrocarbons have 
a tendency to condense and settl e out .  

Model i ng o f  the  heavy ( BP > 500° F )  fug i ti ve hydrocarbons pred i cted the  second h i g hest  ground
l evel  concentration  to be 58 � g/m3  ( one hour ) i ns i de p l ant  boundari es . Thi s l eve l  i s  consi der
ably h i g her  than wou l d  be expected based on the worker-exposure a i r  mon i tori ng data co l l ected at  
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Wi l sonvi l l e .  Workers a t  the  p i l ot p l ant  conducted t he i r  act i v i t i es duri ng p l ant  opera t i on wi th 
portab l e hydrocarbon ana lyzers attached to the i r cl othi n g .  These i nd i v i dua l s  were at  the sou rce 
of  emi s s i ons . and detected l evel s of aroma t i c s  and other heavy organ i c s  were wel l be l ow the OSHA 
s tandard for coal tar p i tc h  vol at i l es ( see Append i x  Z ) . 

Two major  reasons  cou l d  account  for the l a rge di screpancy between actual  mon i tored emi s s i ons  at  
t he  p i l o t p l ant .  a nd  t he  model i ng resu l ts for t he  demonstrati on p l a n t .  Fi rs t .  ex i s ti ng Gaus s i an 
di spers i on model s do not take reac ti v i ty of substances i nto account and a re conseq uently not 
recommended for est ima t i ng hydroca rbon concentra t i ons . The h i g h l y  react i v e  nature of  organ i c 
emi s s i ons ma kes any model i ng resu l ts s kepti cal  a t  bes t .  Second . both the Gau s s i a n  d i spers i on 
model s a nd the methods for est imati ng for fug i t i ve hydroca rbons a re pr imi t i ve .  The model  tends 
to pred i c t  h i gher  concentrat i ons  than may actua l ly  occur .  N o  extens i ve opera t i ng data on 
fug i t i ve hydroca rbons  from p l ant va l ves . fl anges . and  other f i t t i ng s  ex i st for a coal convers i on 
faci l i ty the s i ze of the proposed demonstrat i on p l an t .  

T h e  mos t  appropri ate means of determi n i ng the impact of  heavy fug i t i ve hydrocarbon emi s s i ons 
wi l l  be to mon i tor emi s s i ons d ur i ng  demonstrati on p l ant  opera t i on . An extens i ve ons i te a i r  
qua l i ty mon i tori ng p rogram i s  p l anned ( Sect .  4 . 5 ) .  Data from th i s  program wi l l  determ i ne  the 
adequacy of  the present bes t  ava i l ab l e control procedures for process l i ne a nd equi pment f i tt i ng 
l ea ks . Best a va i l ab l e  control techno l ogy . o r .  i n  some cases . l owest  ach i eva b l e  emi s s i on s  rate . 
wi l l  be i mp l emented at the p l ant .  

Emi s s i on s  duri ng upset a nd emergency cond i ti on s . Emi s s i ons of process  materi a l s  res u l t i ng 
from such  an event cannot be pred i cted a t  th i s  t ime .  These s treams wi l l  conta i n  organ i c 
compounds and var ious  compounds of s u l fu r .  I f  fl a r i ng i s  i ncomp l ete . ma teri a l s  that present 
l ong-term hea l th hazards  may be re l eased .  Large quant i t i es of  502 wi l l  be emi tted . but for 
short dura t i o n .  Emi s s i on s  dur i ng f l ar i ng rep resent a poten t i a l  hea l th hazard . I n  a worst-case  
s cena r i o .  publ i c  exposures resu l t i ng from acute emergency condi t i ons i n  t he  p l an t .  though 
b r i ef . cou l d  be s i gn i f i cant .  Proces s  u psets or operati ng di ff i c u l t i es may occur that are so 
severe that they req u i re immedi ate pressure reducti on to prevent l os s  of equi pment or  major  
f i re and expl o s i on haza rds  to personne l . Emergenc i es may resu l t i n  proces s materi a l s  be i ng 
d i rected to the e l eva ted f l a re .  

Coo l i ng tower .  The  v i s i b l e  p l ume characteri s t i c s  from a mechan i ca l  draft coo l i n g  tower and  
the i r i mpact on the  g round at  the  proposed s i te were asses sed u s i ng a propri etary cool i ng tower 
model  devel oped by Dames and Moo re (Append i x  S ) . The res u l ts of the mode l i ng ana lys i s  u s i ng 
t h i s model i nd i cate that 

1 .  The v i s i b l e  p l ume wi l l  extend farther than 1 000 m ( 3500 ft )  from the tower l es s  than 50% of  
the t i me and farther than  3000 m ( 1 0 . 000 ft ) 22% of  the  t i me .  The p l ume wi l l  be v i s i b l e  at 
g reater d i s ta nces from October through Ma rch and at s horter di s tances from Apri l t hrough 
September .  to the west  duri ng the fi rst ha l f  of  the year and to the north and northeast 
dur i ng thp.  se:ond ha l f . 

2 .  Ground- l eve l fog g i ng wi l l  occur 1 3% of the t i me .  ra re l y  ( 1 1  t i mes  duri ng the yea r )  fa rther 
than 3000 m ( 1 0 . 000 ft )  from the tower and u s ua l l y  to the east through south and to the 
west of  the tower .  The h i g hest  frequenc i e s  of  occurrence are predi cted for January through 
March ( 30%)  a nd for October through Decembe r ( 2 1 % ) . 

3 .  Ground- l eve l  i c i ng wi l l  occur 6% of the t ime ra re ly  ( once dur i ng the yea r )  farther than 
3000 m ( 1 0 . 000 ft ) from the tower a nd usua l l y  to the east and south of the towe r .  Of the 
466 hourly i nc i dences of i c i ng .  292 a re predi cted to occur from January through March ; one 
i s  pred i c ted to occur from Apri l through June ;  208 a re predi cted to occur from October 
through December .  

4 .  Re l at i ve humi d i ty i nc reases o f  1 %  w i l l  occur beyond 500 m ( 1 500 ft ) l ess than 50% of  the 
t i me .  These i nc reases wi l l  b e  pr imar i l y  to the north o f  the towe r .  
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5 .  Temperature i ncreases of 0 . 5 °C  wi l l  occur l es s  than 50% of the t ime , be wi th i n  500 m 
( 1 500 ft) , and occur  most freq uently to the north and west  of the towe r .  

T h e  i mpacts from cool i ng tower opera t i on wi l l  b e  l ocal i zed a n d  have been reduced by s i ti ng the 
cool i ng towers at  the southern port i on of the s i te .  Impacts to traffic  are expected to be 
m i n i ma l . Actual  experi ence on cool i ng towers at a l arge commerc i a l  comp l ex i n  wes tern Kentucky 
s uggests that no noti cea b l e  i c i ng condi tion  exi s ts at more than 76 m ( 250 ft)  from the tower at 
ground e l evati on .  The max i mum known di stance for appreci abl e fogg i ng effects wa s 305 m ( 1 000 ft) . 
The comp l ex conta i n s  s i x  chemi ca l  p l a nts with  at l east 1 2  bo i l ers , hav i ng a combi ned generat i ng 
capac i ty at approxi mate l y  1 3  MM l b/ h ;  at l east 1 0  cool i ng towers ; 35-40 l a rge  furnaces and 
i nc i nerators ; and numerous steam and other conden s i b l e  pl umes wi th i n  a 1 . 5-mi l e  d i s tance a l ong 
the Tennessee Ri ver .  Th i s represents a much  worse set of cond i t i ons than those of the pl ant 
and envi ronment at Newma n ,  Kentucky .  I n  addi t i o n ,  because the conservati ve model for the 
coo l i ng tower p l ume devel oped by Dames & Moore may be more accurate in determi n i ng a worst-case 
cond i t i on than in preci se ly  def i n i ng norma l condi t i ons , it i s  sugges ted that the speci f i c  model 
resu l ts be v i ewed as a worst-case ana l ys i s ,  and not be expected to occur i n  the l i fet ime of the 
p l ant .  

From th i s ana l ysi s ,  the operation  of the  proposed cool i ng system i s  not expected to  cause 
s i gn i f i cant offs i te adverse impact s .  

Odors . Many odorous compounds wi l l  be hand led  wi thi n the p l ant , i nc l udi ng hydrogen s u l f i de and 
hydrocarbons . Hydrogen s u l f i de i s  a tox i c  gas , and streams conta i n i ng it wi l l  be i nc i nerated 
before be i ng rel eased to the atmosphere except in the case of the CO2- r i c h  stream from the 
Beavon uni t .  The emi ss i ons  of H2S from the  Beavon uni t wi l l  be about  5 ppm . The i nc i nerati on 
process wi l l  convert v i rtua l l y  a l l of the H2S to S02 , wh i ch has a h i g her threshol d of odor 
detection .  Hydrocarbons a re a broad category of compounds wi th varyi ng types of  odors and  
varyi ng thresho l d s  of detecti on .  Fug i t i ve rel eases are the predomi nant sources of  non-methane 
hydrocarbons , and exten s i ve control s  wi l l  be i mpl emented to reduce the i r  emi s s i on rates . I n  
a l l l i ke l i hood , odors from these organ ic  emi ss i ons wi l l  be  detecta b l e i n  t he  p l ant and  at some 
offs i te l ocati ons . The freq uency , sever i ty ,  and l ocati on of offs i te odors cannot be predi cted , 
g i ven the l ack  of avai l abl e i nformation on the compos i t i on of  these emi s s i ons . 

Impacts of expans i on to and operat ion of a commerci a l  faci l i ty 

The commerc i a l  pl ant , wh i ch wi l l  process f i ve ti mes as much coal as the demonstrat ion p l ant , 
s houl d not resu l t i n  f i ve t imes as muc h  impact on a i r  q u a l i ty .  The emi ss i on rates from the com
merc i a l  pl ant wi l l  depend on many factors , s uch as product s l ates and process des i g n .  Because 
p l anni ng for the commer c i a l  pl ant i s  sti l l  in an embryoni c stage , the emi s s i on rates cannot be 
est imated wi th a h i g h  degree of certa i nty .  A wors t-case ana l ys i s  is used i n  the E I S  i n  l i eu of 
a defi n i ti ve des i g n .  

The emi ss i on rates of  the commerc i a l  p l ant are estimated t o  be l ess  than fi ve times those of the 
demonstration  p l ant  for a l l po l l utants . The emi ss i on rates for S02 and part icu l ates wi l l  be 
l es s  than d i rectly proporti onal to the pl ant capaci ty beca use the capac i ty of the coker/ca l c i ner , 
w h i c h  i s  the major source ( 75-80%)  of these po l l utants i n  the demons trati on pl ant , wou l d  not be 
g reatly expanded beyond the demonstrat ion pl ant capac i ty .  Al s o ,  emerg i ng p rocess and control 
techno l og i e s ,  such as fl a s h  coa l dryi ng , wh i ch cou l d  great l y  reduce emi s s i ons but are not 
commerci a l l y  proven , probab l y ,  wi l l  be emp l oyed for the commerc i a l  pl ant . Extens i ve mon i tori ng 
i n  the demonstration p l ant,  too , may reduce emi s s i ons in the commerc i a l  p l ant by prov i d i ng more 
accurate emi s s i on data that can be used for des i g n  improvement . 

I ncrea ses i n  g round- l evel concentrati ons of  the pol l utants may not be d i rectly proporti onal  to 
i ncreases i n  the p l ant capaci ty e i ther .  About 75% of the s i te wou l d  be occupi ed by the commer
c i a l  pl ant ;  some sources of emi s s i ons  are separated by hundreds of meters . The re l ati ve ly  l arge 
d i stances separati ng the sources mi n i mi ze the add i t i ve impact of each  source .  

T he  f i rst key a ssumpt i on i s  t hat  t he  producti on rate of  coke of t he  commerci a l  pl ant wi l l  be 
about the same as that of the demonstration  p l ant and that the producti on rates of the other 
products wi l l  be about fi ve  ti mes that of the demons tra t ion  p l ant . 



4-63 

The PSD standards for an expanded commerci a l  p l ant are expected to be met . I t  shou l d  be noted , 
howeve r ,  that the avai l a b i l i ty of PSD i ncrements cannot be projected to the da te of operation  of 
the commerc i a l  p l a n t .  Mon i tori ng data recorded dur i ng demonstrati on wi l l  i nd i cate the actual 
d i spers i on character i s t i c s  and w i l l  be appl i ed to ca l i brat i on of an appropri ate d i s pers i on 
model to project i ncreases for the commerc i a l p l a n t .  Th i s  wi l l  res u l t  i n  greater accu racy i n  
the mode l , wh i ch s hou l d  he l p i n  des i g n i ng the p l ant to meet g u i del i nes . 

Su l fur d i ox i d e .  T h e  S02 em i ss i ons from the commerc i a l p l ant are est imated a t  l ess than two 
t imes those of  the demonstrat ion p l a n t .  The commerc i a l  p l ant i s  anti c i pated to be a m i nor  
source of  S02 i n  t he  area . No v i o l ati ons of the NAAQS are anti c i pated , and the p l a nt i s  
expected to consume a very sma l l  port i on of the PSD i ncrement .  Even i f  i ncreases i n  the ground
l evel concentration  we re d i rectly proporti ona l to i ncreases i n  the emi s s i on rate , it i s  esti 
mated that on ly  8% o f  the 24- h i ncrement for S02 wou l d be cons umed by the commerc i a l  p l ant . 

Pa rti cu l ates . The parti c u l a te emi s s i on rates for the commerc i a l p l ant are deri ved by scal i ng 
u p  the estimated emi s s i on rates from the demonstrati on pl ant . S i nce i s suance of the D E I S ,  
changes have occurred i n  the p l a nt des i g n and operat i ng p l ants resu l t i ng i n  l ower demon strat i on 
p l ant parti c u l ate emi s s i ons  and conseq uent l y  l ower a i r  q ua l i ty i mpacts . The fo l l owi ng d i s 
c u s s i o n  descr i be s these changes and how they have affected the pred i ct i on of emi s s i ons and a i r  
qua l i ty i mpacts fo r the commerci a l  p l a n t .  The part i c u l ate emi s s i on rate from po i n t sources i s  
expected to i ncrea se by a factor o f  4 . 0 ( because the coker/cal c i ner area wi l l  not be expanded 
greatly beyond demonstra t i on p l ant capac i ty ) , and fug i t i ve emi s s i ons by a conservat i ve factor of 
f i ve over the demonstrat i o n  p l a n t .  The tota l commerc i a l  p l ant part i c u l ate emi s s i ons are 
expected to be about 6 1 5  tons per yea r .  Con s i deri ng po i nt and fug i t i ve sources , prel i m i nary 
mode l i ng i nd i cates that about 56% of the a l l owab l e  37-�g/m 3 , 24-h i ncrement for part i c u l ates 
wou l d  be consumed . Mode l i ng resu l ts i nd i cate that the commerc i a l  p l ant can be constructed 
w i t h i n  the 24-h and annua l i ncrementa l restri cti ons , i f  po i nt source contr i but ions  i ncrease by 
fou r ,  and fug i t i ve emi s s i ons are conservat i ve l y  as sumed to i ncrease fi vefo l d  at the commerc i a l 
s i ze p l ant .  

Ac curate fug i t i ve part i c u l ate emi s s i on pred i ct i ons cannot be  made at t h i s  t ime ;  on ly  mon i to r i n g  
dur i ng demon strati on p l ant operati on c a n  g i ve a rel i ab l e  esti mate from wh i ch to sca l e .  Fug i t i ve 
parti c u l ate em i s s i ons  from the demons trat i on pl ant were esti mated us i ng a var iety of EPA 
pub l i cat ions  and sources . The avai l ab l e fug i t i ve parti c u l ate emi s s i ons l i terature i s  not very 
rel i ab l e becau se the i nformati on i s  typ i ca l l y  not based on actual test i ng of coal dust sources 
and the emi s s i on factors do not take i nto account many i mportant factors that can affect the 
emi ss i ons , such as s urface area of coal p i l es and the i r  ori entat i o n  w i th respect to the pre
v a i l i ng wi nd ,  whether the coal has been wa shed to reduce s i l t  content ,  or  the effects of w i nd  
speed on p i l e  l o sses . On ly  actual mon i tori ng can  accurately determ i ne fug i t i ve emi s s i on rates 
from the demonstrati on p l ant and provi de a better bas i s  for est imati ng fug i t i ve emi s s i ons and 
the effect i veness of  control meas ures from the commerc i a l  p l ant .  

Hydrocarbons . The hydroca rbon emi s s i ons from po i nt sources i n  the demonstrat ion  p l ant , as wel l 
a s  the commerc i a l  p l ant ,  wi l l  be sma l l .  As for the demonstrat ion  p l ant ,  hydrocarbon emi s s i ons 
from the commerc i a l  fac i l i ty wi l l  depend on control of the fug i t i ve sources . Fug i t i ve sources 
of  hydroca rbons i n  the demonstrat ion  p l ant are es t imated to contri bute a l most 90% of  the p l ant ' s  
o vera l l hydrocarbon emi s s i on rate .  The estimates uti l i zed for the demonstra t i on pl ant emi s s i on 
i n ventory i n  Appendi x C a re based on the EPA g u i de l i ne document Assessment of Atmospheric 
Emissions from Petro Zeum Refining. 3 9  Th i s  document i s  based on emi s s i on measuri ng acti v i t i es at 
1 3  petro l eum ref i ner ies  throughout the Un i ted States . Overa l l fug i t i ve emi s s i on rates from 
f i tt i ngs  such  as va l ves , f l a nges , pumps , and compressors vari ed great ly  among the refi neries 
i nvesti gated , and none of  the ref i neri es stud i ed empl oyed ma i ntenance or  des i gn consi derati on 
programs a s  stri ngent as those p l anned for the SRC- I p l a n t .  Consequent l y ,  the emi s s i ons  i nven
tory for the demon strat ion  p l ant may be conservat i ve .  Opera t i n g  experi ence at the demons tra t i on 
p l ant wo u l d a l l ow for more prec i s e  est imati on of emi s s i ons for expa n s i o n  to commerc i a l  capac i ty .  
I f  ana lys i s  p r i o r  to commerc i a l i zati on i nd i cates that p l ant cou l d  be a major source o f  hydro
carbons , appropri ate des i gn consi derati ons wi l l  be empl oyed by the p l ant operato r .  As a worst
case a s s umpt i o n ,  the hydroca rbon emi s s i on rate from poi nt and fug i t i ve sources in the commerc i a l  
p l ant can b e  ass umed t o  b e  f i ve ti mes that o f  the demons trat i on p l a n t ,  o r  l ess than 350 tons per 
yea r .  These hydrocarbon emi s s i ons from the commerc i a l  fac i l i ty wou l d  not res u l t in a known 
s i gn i f i cant i mpact. 

N i trogen ox i des . The n i trogen o x i de emi s s i on rate of the commerc i a l  p l ant i s  est imated to be 
four  to f i ve t i mes that of the demonstrat i on p l a n t .  The resu l t i ng max i mum i ncrease i n  n i trogen 
d i ox i de due to the commerc i a l  p l ant i s  not ant i c i pated to v i o l ate NAAQS fo r n i trogen d i ox i de 
even i f  the g round- l evel concentrat ion  were to i nc rease fi vefo l d .  
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Ca rbon monox ide .  The commerci a l  p l ant  wou l d  emi t a maxi mum of fi ve t imes the  CO  of the  demon
s trati on p l ant . The p l ant  commerc i a l i za t i on may res u l t  i n  on ly  2 . 5  t i mes the CO emi s s i on s  of  
the demonstrat i on p l an t ,  if  the l arge CO2 vent  s tream (wh i ch a l so conta i ns 50%  of the faci l i ty ' s  
CO emi s s i ons ) can  be p i pe l i ned to a tert i ary o i l recovery operat i o n ,  rather than vented to the 
atmosphere . Th i s opt i on appears fea s i b l e  for a commerc i a l - s i ze p l an t .  Even i f  C O  emi s s i on i s  
f i ve t imes that of the demonstrat i o n  p l ant ,  no v i o l at i on  o f  the NAAQS i s  expected . 

Hydrogen s u l f i de .  Mode l i ng for H2S concentrat i ons carr i ed out for the PSD perm i t  app l i cat i on 
for the demonstrat i on p l ant i nd i cates that the odor thres ho l d  for the demonstra t i on p l ant  
( 1 0  parts  per bi l l i on )  wi l l  not be  exceeded . I f  the H2 emi s s i ons are conservat i ve ly  est imated 
to sca l e  u pward by a factor of 5 for the commerc i a l  p l a n t ,  the odor thresho l d  for H 2 S cou l d  be 
exceeded under certa i n  meteoro l og i ca l  condi t i on s . Anl ays i s  duri ng the demons tra t i o n  phase 
w i l l  determi ne whether H2S emi s s i on s  must be l ower than these conservat i ve l y  es t i mated rates 
to meet odor standards for the commerc i a l  p l ant . Mi t i gati on meas ures wi l l  be taken i n  the 
des i gn of the commerc i a l  p l ant  if requ i red . 

Lea d .  Lead concentrat ions  for t h e  demons trat i on p l ant were predi cted u s i ng very conserva ti ve 
est imates of atmospher i c  l ead emi s s i on s  ( i . e . , a l l  l ead enter i ng wi th the coal  was a s s umed to 
be vented to the atmosphere at each of two l ocati ons , thJS  doubl i ng account i ng . )  Actua l  
l ead emi s s i ons from the  demonstrat i on p l ant  are expected to  be much l es s  than th i s conservat i ve 
est imate , and emi s s i on s  from the commerc i a l  p l ant  are thus  expected to be much l es s  than a 5 
t i mes sca l e-up  of th i s  conservati ve est imate . The res u l t i ng l ead concentrat ion s  w i l l  be l ower 
than the amb i ent a i r  qua l i ty standards . Mon i tori ng duri ng the demonstra t i on phase w i l l  be done 
to confi rm th i s ana l ys i s .  

I mpacts of mothba l l i ng and decommi s s i o n i ng 

I f  the p l ant  i s  mothba l l ed ,  emi s s i ons from the faci l i ty wou l d  cease . The a i r  qua l i ty wou l d  
return to the l evel s that wou l d  be experi enced wi thout the faci l i ty .  That pol l utant i ncrement  
a l l otted to  the  faci l i ty by PSD rev i ew wou l d  rema i n  unava i l ab l e  to  other  i ndustri es for  some 
t i me ,  proba b l y  1 8  month s .  

I f  the p l ant  i s  decomm i s s i oned a n d  d i smantl ed ,  a i r q ua l i ty i mpacts wou l d  be s i mi l ar t o  those 
experi enced duri ng construct i o n .  Upon revegetat i on or return to pri or use , the a i r  qua l i ty 
wou l d  return to those l evel s that wou l d  be experi enced wi thout the faci l i ty .  

4 . 2 . 3 . 2  No i se 

Constructi on 

Tabl e 4 . 1 9  l i sts  est imated cons truct i on sound l evel s at no i se sens i ti ve l ocat ions  ( e . g . ,  res i 
dences )  beyond the s i te boundari es . For a worst-case ana l ys i s ,  i t  i s  a s s umed that cons truc t i on 
wi l l  take p l ace duri ng two s h i fts .  Cons truct i on act i v i t i es shou l d have a neg l i g i b l e  effect on 
sound l evel s at  these noi se sens i ti ve l ocati ons and are be l ow the U . S .  E PA ' s  short-term goa l of 
65 dB day- n i g h t  equ i va l ent  sound l eve l  ( see Sec t .  3 . 2 . 3 . 2 )  for resi dences . 

Duri ng construct i on of the ra i l  car marsha l l i ng yard , day-n i ght  sound l eve l s  at the nearest 
resi dence a t  the eastern boundary are not expected to i ncrease . 

Al though mor n i ng and even i ng traff i c  at the s i te on U . S .  60 i s  expected to i ncrease by approx i 
mately 2500 to 2900 veh i c l es duri ng pea k construct i o n ,  the predi cted hour l y  equ i val ent sound 
l eve l  i s  expected to i ncrease only 1 db at 60 m ( 1 97 ft ) from the roads i de .  Any s i g n i fi cant  
i ncrease i n  truck  traffi c cou l d  resu l t  i n  an add i t i ona l  i ncrease i n  h i g hway sound l eve l s .  

A one-t ime event , s team b l owou t ,  i s  used to c l ean  the h i g h  pressure p i p i ng systems . T h i s 
occu rrence produces h i g h  no i se l eve l s of s hort dura t i on ; the typ i ca l  b l owout  opera t i on 
A-we i g hted sound l evel  i s  1 03 db measured at 304 m ( 1 000 ft ) . The b l owou t  no i se may s tartl e 
peop l e  and wi l l  affect verba l commun i cat ions  duri ng i ts 2 . 5  mi n durat i o n , but  the i mpact can be 
mi n i mi zed by use of  a muff l er ,  not i f i ca t i on of l oca l  res i dents of  the steam bl owout  schedu l e  
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Table 4 . 1 9. E stimated daytime (ld ), nighttime ( In ) ,  and day-night (ldn )  sound 

levels for general construction (excavation phase)· 

Background ambient Construction ambient 

locationb ( d B )  ( d B )  

ld Ln Ldn Ld I n 
Res idence, 59.4 50.0 59.6 59.8 5 1 . 5  

Steamboat Road 

Residence, 53.5 47.0 55.1  55.5 50.6 
Murphy Roadc 

Sauer Lane  near 6 1 .8 47 .0 60.5 62.2 50.9 
Mart in Creek 

Residence, 62.1 52.0 
Sauer Laned 

62.1 62.5 53 .7  

"The  excavation phase is  genera l l y  the  noi Siest phase of construct ion .  
b See F ig .  3 . 1 3  for locations. 
CWithin plant bou ndary .  

Ld n 
60.5 

58. 1  

6 1 .8 

63.0 

dExciudes sound  levels dur ing construction of rail car marshal l ing yard. 
Source: E R ,  Table 4.5. 

Change 
(dB ) 

Ld Ln 

+0.4 +1 .5  

+2.0 +3 .6 

+0.4 + 3 .9  

+0.4 + 1 . 7  

Ld n 

+0.9 

+3.0 

+ 1 .3 

+0.9 

l i mi t i n g  b l owout  schedu l i ng to dayl i ght hou rs , and exp l anati on to l ocal  res i dents of the 
opera t i on and associ ated no i se .  

Qu i eted constructi on equ i pment wi l l  b e  u sed for a l l acti v i ty near the per i phery o f  the s i te .  

I f  decommi s s i o n i n g  of t h e  p l ant  i nvol ves retu rn i ng the s i te t o  curren t  cond i t i on s ,  sound l eve l s  
d ur i n g  decommi s s i on i ng  wou l d  be s i mi l ar to those expected d ur i n g  p l an t  construc t i on , 

Expans i o n  of the p l ant  to comme rc i a l  s i ze wou l d  req u i re excavation act i v i ty to wi t h i n  about 
6 1 0 m ( 2000 ft )  of  home s in Newman and east  of the s i te boundary ,  However , the equ i val ent sound 
l evel for excavation wou l d  probabl y  be s l i ght ly  be l ow the exi s t i n g  ambi ent  sound l evel s .  

t�i t i gat i on meas u res  a re d i scus sed i n  Sect . 4 . 6 . 1 ,  

Opera t i on 

Tabl e 4 . 20 l i s ts  e st imated operation  sound l evel s at nearby noi se-sen s i t i ve l ocat ions . 

The n o i s e  of steady p l ant  opera t i on ( as sumi ng  operation  24 hid )  i s  expected to resu l t  i n  t ime
averaged sound l evel s s l i ght ly  h i g her but  comparabl e to exi st i ng ambi ent  sound l eve l s .  Coo l i ng 
tower sound l evel s w i l l  a l so contri bute s l i ght ly  to amb i ent  sounds , part i c u l arl y to the east of 
the fac i l i ty .  Based on c urrent des i gn i nforma t i on and t h e  above ass umpti on s  these pred i cted 
sound l evel s are bel ow the EPA s hort-term goal of 65 dB day-n i ght  equ i val ent sound l evel but 
coul d be in exces s  of  t he i r  l ong-term goal  of 55  dB ( see Sect . 3 . 2 . 3 . 2 ) , i dent i f i ed as  be i n g  
nece ssary t o  protect t h e  pub l i c  hea l th a n d  we l fare at  res i dent ia l  l ocat i on s .  I t  shou l d  b e  noted 
that the e x i s t i n g  bac kground sound l evel a l ready exceeds E PA ' s  l ong-term goal . 

Ra i l  marsha l l i ng yard acti v i t i e s  a l one contri bute a day-n i ght sound l evel of 54 dB at the Sauer 
Lane i ntersec ti on w i t h  Mart i n  Creek ( Locati on 3 ) . Th i s i s  bel ow the E PA i dent i f i ed sound l evel 
to protect hea l th and wel fare . Coupl i ng no i se i s  impu l s i ve .  It wi l l  reach a sound l evel of 
5 7  dB a t  Locati on 3 .  P roposed EPA regu l at ions  fo r noi se from ra i l  car marshal l i ng yards perm i t  
s hort durati on car coupl i ng noi se u p  t o  9 5  dB . T h u s  th i s  acti v i ty wou l d  b e  i n  compl i ance wi th 
these proposed regu l ati on s .  

Comp l i ance w i t h  the proposed regu l at i o n s  re l at i n g  to ra i l  c a r  acti v i t i e s , expected to b e  pro
mul gated in 1 982 , s hou l d  not be d i ff i cu l t ,  con s i der i ng the d i s tance of res i dences from the ra i l  
yard . 
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Table 4.20. E ltimated daytime (L,l, end nighttime ( L,l, end dey-night 
(L,,) lound levell for plant operation 

Background a mbient (dB) O perat ion ambient  (dB ) 
Location' 

L, L, L" L, L, L" L, 

R esidence. 59 .4 50.0 59 .6  59 .5  50.6 59.9 +0. 1  
Steamboat Road 

Residence. 5 3 . 5  47.0 5 5 . 1  53 .9 48.7 56.3 +0.4 
M u rphy Roadb 

Sauer  La ne near 6 1 .8 47.0 60.5 6 1 . 9  48.6 60.9 +0. 1 
M a rt in  Creek 

Residence. 6 2 . 1  52.0 62.0 62.2 52.7 62.4 +0 . 1 
Sauer  Lanec 

'See Fig. 3. 1 3  for locations. 
b Location 2 i s  with in  site boundaries. 
C O peratlon increases exclude n o ise from marsha l l i ng  yard activities and the coo l ing  tower. (See text.)  
Source: ER. Table 4 .6 .  

Commerc i a l i za t i on 

Change (dB) 

L, L" 

+0.6 +0.3 

+ 1 .7  + 1 .2 

+ 1 .6 +0.4 

+0.7 +0.4 

The commerc i a l  p l ant w i l l  be l a rger t han  the demon strat i on p l ant and therefore cl oser to noi se 
sen s i t i ve l ocati ons such  a s  res i dence s .  Al so , s i nce the commerc i a l  pl ant w i l l  be con s i derab l y  
l arger than t h e  demonstrat i on p l an t ,  there wi l l  b e  more no i se generated . 

Tab l e  4 . 2 1 l i s ts d i stances from the pri nc i pa l  no i s e sources at the fac i l i ty to noi se  sens i t i ve 
area s .  The basel i ne sound l evel  i n  a l l of the noi se  i mpact anal yses assumes no p l ant con
struct i on or operat i o n .  

T h e  computations  i n  Ta b l e 4 . 22 are based on a 1 5- h  dayt i me and 4-h  n i ghtti me construct i on work 
peri od.  Accordi ng to thi s model i ng ,  changes i n  n i g htti me sound l eve l s wou l d  be s i gn i f i ca n t ,  
espec i a l ly  at  t h e  nearest ne i g hbor t o  t h e  wes t  a n d  at t h e  nei ghbors at  Sauer Lane t o  t h e  eas t .  
Day/ n i ght  sound l evel s wou l d  change from 5 t o  1 0  d B  a s  seen i n  Tab l e 4 . 22 .  N i ghtti me noi se 

Table 4 . 2 1 .  D istances in  feet t o  noise-sensitive areas 

Loeation Coal Process Cool ing Marsha l l ing  
hand l i ng plant towers yard 

Steamboat Road 6375 7000 8250 4250 
Sou th Lane, east 4750 5 7 50 6500 2250 
Sauer Lane, west 4 7 50 4250 4750 6500 
Nearest home, west 3750 3250 4000 5500 

Table 4.22. Construction effects on equivalent sound levels in decibelsJ 

DaytIme N ighttime Day/night 

Location 
Base l ine Construction 

Construction 
Change Basel ine Construction 

Construction 
Change 

and basel ine and baseline 
Base l i ne Construction Change 

Lo o  LA 
Lo ,  

Ld Lno LA 
L" Ln Lo n  Ld n Ld n 

Steamboat Road 59.4 57 . 2  6 1 .4 +2.0 50.0 57 . 2  5 5 . 2  + 5 . 2  59.6 63.2 +3.6 
Sauer Lane, east 6 1 .8 6 1 . 0  64.4 +2.6 47 .0  6 1 .0 57.9 + 1 0.9 60.5 66.1 +5.6 
Sauer Lane I west 6 2 . 1  6 2 . 0  6 5 . 1  +3.0 52.0 62.0 59.4 +7.4 6 2 . 0  67.2  +5.2  
Nearest home, west 62. 1 68. 1 69. 1  +7.0 52.0 68 . 1  64.8 + 1 2.8 62.0 7 2. 1 + 1 0 . 1  

aThe letters used for the subscnpts in t he  headings have the following meanings : d, daytime , n, nighttime, 0, ambient; A, A-weighted; and c, construction. 
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l evel s mi ght  d i s turb s l eep , part i c u l ar ly  in  those homes where the wi ndows are open . The con
struction  effort wi l l  be of re l at i ve ly  s hort durati on , thus reduc i ng construct ion  no i se impact 
somewhat . The excavat ion phase of constructi on produces the h i g hest sound l evel s .  Offs i te 
sound l eve l s  at  the nearest home at the wes tern boundary wi l l  i ncrease  the most  0uri ng the con .. 
struct ion  per i od when excavat ion  i s  be i n g  accompl i shed . These predi cted sound l evel s may exceed 
both EPA ' s  short-term gu ide l i nes for res i dent ia l  l ocations  and the U . S .  Hous i ng and Urban 
Devel opment ( HUD)  s tandards for regu l at i ons ( see Sec t .  3 . 2 . 3 . 2 ) . Sect ion � . 6 . 2 . 1  i denti fi es 
mi t i gati on measures that wou l d  reduce th i s i mpact . 

Commerc i a l  p l ant operati on sound l evel s do not s i gn i fi cant ly  change current ambi ent sound l evel s 
( Tab l e  4 . 23 ) . 

Table 4.23. Plant operation effect on day ( Ld) ,  night (Ln) ,  and 
day/night (Ld n )  sound levels in decibels 

Baseline Future Change 
Location 

� Ln �n Ld Ln Ld n Ld Ln Ldn 

Steamboat Road 59.4 50.0 59.6 59.8 52.5 6 1 .0 +0.4 +2.5 +0.4 
Sauer Lane, east 6 1 . 8  4 7 . 0  60.5 6 1 .9 49.0 6 1 .0 +0.1 +2.0 +0.5 
Sauer Lane, west 62. 1 52.0 62.0 62.2 52.7 62.4 +0. 1  +0.7 +0.4 
Nearest home, west 62. 1 52.0 62.0 62.7 55.8 64 . 1  +0.6 +3.8 +2. 1 

The maxi mum chan ge of 3 . 8  dB occurs at the nearest home to the western boundary .  I t  i s  most ly  
due  to  coa l - hand l i n g  act i v i t i e s .  Th i s  change i s  smal l ,  a l though the  day-n i ght  equ i val ent sound 
l evel approaches EPA ' s s hort-term goal of 65 dB for res i denti a l  l ocat i ons . 

4 . 2 . 4  Economi c ,  soc i a l , and cul tural i mpacts 

4 . 2 . 4 . 1  Soci oeconomi c i mpacts from project con struct ion 

I n troduction  

Th i s  secti on d i scusses the potent ia l  soci oeconom i c  i mpacts of construct i on of the  demonstrati on 
faci l i ty . These i mpacts wou l d occur du r ing  the 38-month period a l l otted to construct ion  
acti v i t i es . Rel evant categor ies of i mpacts that are cons i dered i ncl ude l abor and empl oyment ,  
popu l at i on , i ncome , pri ces , hous i ng ,  publ i c  servi ces and f i nance , transportati on ,  and h i s torica l  
and archaeo l og i ca l  resources . Section  4 . 5  d i scusses recommended construct ion and  operat i onal  
mon i tori ng , and Sect . 4 . 6  d i scusses recommended m it i gation  measures . 

Labor force and empl oyment 

The pri mary factor i n  t he analys i s  of soci oeconom ic  i mpacts resul t i ng  from the constructi on of 
the  proposed fac i l i ty i s  the l evel  of i n-mi gration  by the constructi on work  force to commun i t i es 
i n  the s i te area . Other  concerns or i mpacts ( e . g . , hous i n g ,  education , and transpo rtat i o n )  a re 
l arge l y  determi ned by the extent to wh i ch the work force res i des  near the s i te or commutes to 
the s i te from the i r  present resi dences . Once the l evel of i n-migrat ion i s  est i mated for the 
project s i te and fac i l i ty ,  the soci oeconom i c  i mpacts resu l t i ng from thi s i n-mi grat ion can be 
e st imated . 

The s i ze ,  compos i ti on , and d i stri bution  of the l abor force used to construct and operate the 
proposed coal conver s i on faci l i ty are a l l key determi nants of the d i recti on and magn i tude of 
soci oeconomic  i mpacts in l ocal commun i t i es .  

To a s sess the ava i l ab i l i ty of l abor i n  a manner that produces resu l ts useful for i mpact analys i s ,  
the l abor market area s urroundi ng the s i te i s  defi ned a s  a maximum o f  9 0  mi n o f  commut i ng o r  a 
1 1 6 - km ( 7 0-mi l e ) radi us of the  s i te .  Labor suppl y i s  e st imated on the bas i s  of an ana l ys i s  of 
government l abor stat i st i cs , and l abor demund assoc i ated w i th other l arge con struct ion  proj ects 
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i n  the commut ing  zone i s  comp i l ed from government ,  l abor ,  and i ndustry sources . The work force 
req u i red to construct the coal convers ion  pl ant i s  compared with  the l abo r force estimated to be 
avai l ab l e  w i t h i n  the 90-m i n  or l 1 6 - km ( 70-mi l e )  commut ing  zone . 

Detai l s  on the compos i t i on of the SRC - I  i mpact area l abor force by occupat ion  and i ndustry ,  as 
wel l as  recen t empl oyment  cond i t i on s ,  were d i scussed in Sect . 3 . 2 . 4 . 2 .  Consequent l y ,  emphas i s  
i n  thi s secti on i s  d i rected at the supply  of l abor for the spec i f i c  s k i l l s  requ i red for SRC - I  
constructi o n .  Cumu l at ive soci oeconom i c  impacts a r e  addres sed i n  Sect . 4 . 2 . 5 .  

Demand for constructi on l abor.  The s k i l l s  and quant i t i es of l abor requ i red for construction  of 
SRC-I are i dent i fi ed in Tab l e  4 . 24 .  I n  general , the s k i l l  prof i l e  needed for SRC - I  i s  not 
un l i ke that u sed in chem i ca l  pl ant or refi nery constructi on .  Construct ion of the p l ant  i s  
e st imated to l ast  3 8  months and req u i re a peak construct ion work force of from 3500 to 5000 on
s i te workers . Th i s  w ide range was used i nstead of the 3500 workers projected in  the DE I S  
because actual work  force requ i rements for l arge-sca l e  construct i on projects often devi ate 
s ubstan t i a l l y  from the ori g i nal  proj ect ion s .  As an exampl e ,  a recent study40  of nucl ear power 
pl ant construct i on work  forces reveal ed that a l l  33 pl ants sel ected for analys i s  experi enced 
l arger man -power req u i rements than had been ori g i na l l y  proj ected ; 1 4  of the pl ants exceeded 
the i r  projecti ons  by between 1 00 and 300% . G i ven t h i s  h i s tory of underproj ections  for a re l a
t i ve l y  mature technol ogy , i t  i s  not unreasonabl e to bel i eve that the earl i er peak projection of 
3500 construct i on workers u sed i n  the D E I S  for t h i s  emerg i ng technol ogy may be l ow .  Accord i n g l y ,  
the fo l l ow ing  secti ons  wi l l  d i scuss potent ia l  soci oeconomic  i mpacts for a case o f  3500 con
struct ion worke rs at peak and a worst case of 5000 d i rect workers . I t  must be recogn i zed that 
an even l arger sou rce of soci oeconom i c  i mpacts wi l l  be the cumu l at i ve effect of the n i ne energy 
proj ects proposed , pl anned , or under construction  w i t h i n  70 mi l es of the proposed s i te ( see 
Sec t .  4 . 2 . 5 ) . 

The est imated durat ion of t he construct i on phase of the proj ect i s  38 months , presently est i 
mated t o  beg i n  i n  the fal l o f  1 981 and end i ng i n  l ate 1 984 . Thi s est imate must  a l so b e  regarded 
as  subj ect to the uncerta i nt ies of  l arge-sca l e  construction  projects , i nc l u d i ng s uch factors as 
weather ,  del i very of components , des i gn changes , regu l atory con s i derat i on , stri kes , and financ
i n g  consi derat i ons . Labor demand i s  expected to peak 1 8  months after the start of constructi on . 
Nearl y 99% of a l l  construction-craft man-hour requ i rements are projected to occur dur ing  the 
25-month per i od from March 1 982 through March 1 984 ; about 68% are projected to occur duri ng the 
l 2 -month per i od around the project pea k a l one (Tabl e 4 . 24 ) . 

I t  i s  proj ected that demand for craftsmen wi l l  pea k at approximatel y 3500 to 5000 workers 
1 8  months after the start of  construction . The projected demand for 1 600 to 2250 p i pefi tters at 
the peak of  construct ion i s  much greater than for any other craft and represents 45% of total 
projected demand at the pea k .  The proj ected monthly craft mi x s hown in Tabl e 4 . 24 d i ffers 
somewhat from recent proj ecti on s  made by Dames & Moore for the appl i cant , wh ich  predi ct that 
o n l y  36% of  the peak work force wi l l  be pi pef itters . In e i ther cas e ,  however , there is a c l ear 
demand for l arge numbers of h i g h ly  s k i l l ed crafts peopl e w i t h i n  the SRC - I  i mpact reg i on .  

E st imated ava i l ab i l i ty of craft-spec i fi c  constructi on l abor .  The  avai l abi l i ty of l abor wi th i n 
commut i ng d i stance of the SRC- I  fac i l i ty must  be establ i shed i n  order to assess acc urate l y  the 
l evel of i mpacts on l ocal commun i t i es . The most  useful e st imates of the avai l abi l i ty of con
struct i on l abor in the v i c i n i ty of the SRC- I  s i te are g i ven i n  Tabl e 3 . 4  and are d i scussed i n  
Sect .  3 . 2 . 4 . 2 .  These con struct i on empl oyment est imates are deri ved from state-co l l ected county
l evel unemp l oyment compensation data adj usted for the most  recent ly  avai l abl e craft rati os . 

Craft-l abor shortage s .  T h e  compari son o f  proj ected SRC-I peak l abor requ i rements wi th the 
current number of craft workers w i t h i n  commut i ng  ranges of the pl ant s i te is contai ned i n  
Ta b l e  4 . 2 5 .  

Exami nati on o f  Tabl e 4 . 25 reveal s that , w i th  a peak work force o f  3500 , SRC- I - i nduced l abor 
demand wi l l  exceed 2 5% of the total n umber of crafts workers current ly  empl oyed w i t h i n  the 
90-mi n commu t i n g  zone for s i x  of the th i rteen crafts req u i red . For three of these crafts -
m i l l wri ghts , p i pefi tters , and bo i l erma kers - SRC - I  demand wi l l  equal or surpass the total number 
of craftsmen current ly  empl oyed in the reg i o n .  If the peak work fo rce reaches 5000 , project
rel ated demand wi l l  exceed 25% of  cu rrentl y  empl oyed workers for seven crafts and wi l l  surpass 
1 00% for four  crafts - mi l l wr i g hts , p i pefi tters , bo i l erma kers , and i ronworkers . Because many of 
the current ly  empl oyed crafts workers i n  the SRC- I  reg i on wi l l  cont i nue to be empl oyed at other 
proj ects and because t he n umber of unempl oyed construction  workers is l i mi ted , i t  i s  expected 
that a s ubstant ia l  n umber of  craftsmen wi l l  become i n-mi g rants to the SRC - I  impact area , ta k i ng 
up resi dence there on e i ther a part-t ime ( travel er)  or ful l -t ime ( mover)  bas i s .  
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Table 4.24. Projectod manpower .chodul. for SRC·I b y  construction craft 

(peak workforce of 5(00) 

Craft 

Boilerma kers 
Brick masons 
Carpenters 
Cement finishers 
Electricians 
I nsu l ators 
Ironworkers 
Laborers 
Mi l lwrights 
Operating engineers 
Painters 
Pipefitters 

Teamsters 

Sheetmetal workers 
Pile drivers 

ConstructIon month 

1 

1 7  20 20 2 1  

9 0  1 2 3  

40 80 

1 1  23 

26 4 1  

2 9  144 233 

1 1 6 1 1 6 1 1 6 1 1 6 1 1 6  140 1 54 

3 

46 90 

1 1  2 7  40 

8 

234 

8 1  

80 

129 

289 

2 

1 79 

150 

47 

40 

299 

60 

104 

1 46 

340 

19  

1 87 

2 2 7  

5 1  

10 

70 

314 

61  

1 1 6  

1 6 7  

397 

2 7  

2 1 0  

364 

53 

1 1  

103 

1 0  

3 19 

67  

1 19 

2 

273 

427 

40 

2 5 1  

1 1  

59 1 

53 

2 

1 2  

1 5 1  

19  

304 

79 

1 44 

1 6  

384 

389 

107 

256 

29 

759 

60 
6 

Others ..E. 74 .-!!l ...lQZ � 144 ...!.ll 
Total 

Craft 

Boilermakers 
Bnck masons 
Carpenters 
Cement finIshers 
Electricians 
Insulators 
Ironworkers 
Laborers 
M l llwnghts 
Operating engI neers 
Painters 
Pipefl tters 
Teamsters 
Sheetmetal workers 
Pile drivers 
Others 

Total 

Craft 

BOilermakers 
Brick masons 
Carpenters 
Cement finishers 
ElectricIans 
Insulators 
I ronwor kers 
Laborers 
Mi l lwrights 
Operating engineers 
Painters 
Pipefitters 
Teamsters 
Sheetmeta! workers 
Pile drtvers 
Others 

Total 

136 142 1 4 7  1 58 168 559 660 1 2 79 1589 

13 14 

210 260 

20 2 7  

286 263 

70 71 

1 8 1  229 

2 2 

470 484 

359 339 

143 186 

234 231  

3 1  2 6  

1047 1299 

60 61  

2 2 

140 .1..1Q. 
3258 3722 

25 

2 1  

1 1 3 

34 
3 1 6  

387 

103 

1 76 

1 2 1  

1 1 4 

96 

909 

27 

26 

316 

2759 

26 

1 1  

84 

2 7  

90 

289 

89 

127  

109 

94 

77  

756 

27 

26 

109 

1 9 1 5  

1 5  

2 90  

2 0  

283 

66 

306 

429 

3 1 3  

2 1 3  

234 

50 

1 540 

60 

33 

.l2§. 
4 1 4 5  

27 

1 0  

6 7  

2 1  

1 73 

241  

80 

86 

97 

81 

77 

580 

27 

26 

1 69 

1 735 

16  

243 

9 

383 

56 

379 

23 

391 

287 

220 

226 

81 

1809 

60 

43 

.1.§2 
4260 

1 7  

2 7 7  

6 

246 

54 

423 

61 

4 1 3  

270 

224 

226 

1 1 7  

1969 

57 

1 6  

...ill 
4583 

Construction month 

1 8  

294 

3 

236 

54 

458 

87 

383 

281  

276 

210 

1 39 

2262 

54 

1 6  

...ill 
5004 

19  

223 

2 1 1  

43 

4 1 6  

1 6 1  

363 

289 

251  

203 

1 74 

2243 

51 

1 6  

-.11 
4721 

Construction month 

20 

1 9 1  

3 

1 86 

33 

421  

266 

309 

286 

237 

1 9 1  

1 83 

2 1 76 

49 

30 

..J.il 
4702 

28 29 30 31 32 33 34 

44 

1 4  

1 37 

199 

63 

69 

74 

71 

69 

431 

27 

1 4 3 

1 1  4 

96 20 

199 1 26 

39 29 

69 63 

54 3 1  

5 1  3 1  

46 5 1  

257 1 77 

24 2 1  

4 4 

40 

10 

3 

1 3  

9 

36 

3 

4 

284 126 154 43 

1488 992 716  1 6 1  1 3  

1948 2421 29 1 8  

2 1  

1 90  

3 

1 4 1  

36 

399 

257 

304 

247 

223 

197 

1 7 7 

2004 

4 7  

30 

...ill. 
4488 

35 

8 

22 23 24 

2 1 6  1 6 7  109 

3 

1 36 1 33 1 39 

36 36 36 

370 356 333 

260 313 416  

250 2 1 1 1 2 6  

206 1 88 1 76 

2 1 3  156 1 5 1  

1 70 147  1 34 

100 100 99 

1459 1 2 30  1 1 39 

37 34 34 

26 26 26 

...!ZQ --.liZ --.l.§l1 
3652 3236 3087 

36 37 38 

3 3 

3 3 

Source: Adjusted upward proportionally from labor mix projected for workforce of 3450 in E R ,  vol. 2, Table L 14, 

pp. L74- L75. 
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Table 4.25. Baseline and projected construction employment in  SRC·I impact region 

Estima ted Projected demand Projected demand 
1 9 79 construction from SRC·I Ratio from SRC· I  Ratio Craft employment during peak 

2 7 1  
during peak 

4 7 1 within 90 min. construction ( 1 983 ):  construction ( 1 983 ) :  
of SRC· I  w o r k  force of 3S00 work force of SOOO 

( 1 )  (2 ) (3) (4) (5) 

Insulators 1 68 60 0.36 86 0.51 
Boi lerma kers 203 203 1 .00 290 1 .43 
Bricklayers/stone masons 607 2 3 
Carpenters 2529 1 63 0.06 233 0.09 
Concrete finishers 558 37 0.07 53 0.09 
Electricians 1 090 3 1 6  0.28 451 0.41 
I ronworkers 368 264 0.72 377  1 .02 
Laborers 1 4 1 5  1 95 0. 1 4  279 0.20 
M i llwrigh ts 84 1 90 2.26 2 7 1  3.23 

Operating engineers 1 002 1 45 0. 1 4  207 0.2 1  
Pa inters 4 7 1  9 6  0.20 1 37 0.29 
Pipefitters 983 1 560 1 .59 2229 2.27 
Teamsters 455 36 0.08 53 0. 1 2  

Total 9933 3267 4398 

Compet i ng demands for construct i on  l abor i n  the S RC- I  area . Add i ng to the projected craft l abor 
s hortages i s  the competi t ion  for l abor by other nearby l arge constructi on projects ,  i nc l udi ng  
foss i l -fuel power p l ants ( Tab l e  4 . 26 ) . Assumi ng  that S RC- I and  the power p l ants are bu i l t  on  
schedu l e ,  the compe t i t i on for  c01 rtruct ion  l abor from t he foss i l -fuel power p l ants a l one wi l l  be 
consi derab l e .  For examp l e ,  dur ing  the s i x-year period from 1 983 ( SRC- I peak construct ion l abor 
force )  to 1 989 , there are expected to be u p  to e i ght  coa l -fi red un i ts under construct ion and 
schedu l ec for comp l et i on around the S RC- I  area . These un i ts wi l l  total 6090 MW of capaci ty and 
are est i rr� ted col l ecti ve l y  to cos t more than $3  bi l l i on . 4 1  Construction  of these e i ght  un i ts 
wOL, l d  cause a t i ght l abor s i tuat i o n  duri ng peak construct i on l abor force months , even wi thout 
S Rt - I  COl l str�ction , because  they r��re5ent a subs tant ia l  i ncrease over the l evel  of power p l ant 
COf, :. xuc t L'rl cU 1 ,'ent l y  in t he a rea . W i th the power p l ants and SRC- I , i t  is certa i n  t hat the 
manDo",er c:' ;J i " (;ments for many crafts wi l l  i ncrease substant i a l l y  between now and the comp l et i on 
of � RC w ! � l  e��eed t he numbpr of l ocal l y  ava i l ab l e workers . 

EVen i f  t.l� current constructi on schedu l es of the foss i l -fuel power p l ants s l i p  because  of a 
s l owed g rowth i n  demand for e l ectr i c i ty i n  the reg i o n ,  there may be competi ti on for l abor from 
o ther syn fue l  p l a nts p roposed to be ru, � t  i n  the S RC- I reg i on ( i . e . , W. R. Grace , Tri -State 
Synthet ic  Fuel s P roj ect , and the H-Coal Project ) .  Th i s  potent i a l  cumu l at i ve impact i s  addres sed 
more fu l ly in Sec t . 4 . 2 . 5 .  

Construct·i on l a�2.!:.....forc(' . i n-mi grati o'1 

Ti :p prima ry factor i n  e\' 3. ! ua t i n g  the $oc� oeconomic impacts of S RC- I  construction  i s  the esti 
mated number  o f  i n-mi grat i n g  worker� . I '1 -m i g rants can e i ther cOl11l1ute on a week ly  or more 
frE:rtJ,=nt Lrls i s  ( trave l ers ) or rel oc:,t Cli . a permanent bas i s  ( movers ) .  These rel ocati on patterns 
ser' as tne bas i s  �Jr a ssess i ng i nc�ea., .d  area popu l ation  and the resu l tant  i mpacts on second
ar" ;,;mp l oym ''1t , i ncome , hc. 5 i n g ,  $cho(;l � "nd a vari ety of other i mportant soc i a l  and econom i c  
cor. s i derc; t i ons . 

The est I mate, of S ��- I cons truct Ion  force ori g i n s  and relocation patterns are presented i n  
Tab l e 4 . � � .  7 ilese e st imatoE " re based o n  recent experi ence ( post- 1 97 6 )  o f  TVA nucl ear power 
p l ant construction  l abor forces in �h2 eastern U n i ted S tates . The f i nd i ngs  d i ffer somewhat from 
tho�e p res ente � i n  the D E I S  because ( . , range of 3500 to 5000 workers i s  used i nstead of the 
34S0 i nd i catf i i� the DE I S ,  and ( 2 )  Lert . i n  r efi ne�ents and mod i f i cations  have been mtde in the 
predi ctive  [I.Jde'  ''l r :  i ts ap l i n t i ':'n . fiCl.ord i n g l y ,  d i stance i n-movers ( those com i n g  frop 
outs i de the 21 -cou1ty reg ; or � a rp d i ' - ' �gu" ned from l ocal  i n-movers ( those  pr i or res i 1erts  
rel ocati q c ,o· �hi.'; t rl!:: reg i on ) . �(J t . ,.. � c\nd trave l ers a re combi ned i nto a s i nc;1 e category . 
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Table 4.26. Synfuels facilities and power plants scheduled for completion, 198 1 - 1 995 
90- m i n  zone around SRC- I 

Owner/sponsor Plant name Plant Location Capacity Completion 
type (county, state) (MW) date 

Publ ic  Service Gibson 5 Coal 
of I nd iana 

G ibson Co. ,  I nd .  650 1 982 

B ig  R ivers E lectric Co. D. B .  Wi lson 1 Coal O h io Co., Ky. 395 1984 
Southern I nd iana Gas A. B .  Brown 2 Coal 

and E lectric Co. 
Posey Co., I nd .  250 1985 

I nd iana· M i ch iga n Rockport 1 Coal 
Electric Co. 

Spencer Co., Ind .  1 300 1985 

Big R i vers E lectr ic Co. D. B. Wi lson 2 Coal Oh io  Co., Ky. 395 1 986 
Ind iana·Mich igan Rockport 2 Coal Spencer Co., I nd.  1 300 1986 

E lectric Co. 
W. R .  Grace W. R. Grace Synfuels Dav iess Co., Ky. 1 988 
Texas- Eastern Tri -State Synfuels Henderson Co., Ky. 1 988 
Ash land O i l  H-Coal Sy nfuels B reckenridge Co., Ky. 1 988 
Southern I ndiana Gas A.  B .  B rown 3 Coal 

and E lectr i c  Co. 
Posey Co., I nd .  500 1 988 

Kentucky Ut i l i t ies Hancock 1 Coal Hancock Coo, K y. 650 1987 
Kentucky U t i l i ties Hancock 2 Coal Hancock Co., Ky .  650 1 994 

I n  trans l ati ng  TVA ' s experi ence i nto a pred i c t i ve model for SRC- I ,  a number of h i g h ly  important  
vari abl es  wh i c h  i n fl uence the re l ocation behav ior  of construc t i on worke rs were i nco rporated . 4 1 
These i nc l ude : ( 1 ) travel t ime to the construction s i te ;  ( 2 )  s i ze of the res i dent construction 
l abor force ; ( 3 )  s i ze of the area popu l ation ; ( 4 )  contemporary unempl oyment  rate s ;  and ( 5 )  the 
s i ze of project construct ion l abo r force at pea k project empl oyment .  Al l of these factors are 
combi ned to produce construc t i on wo rk force re l ocation  est imates for the SRC - I  proj ect (Tabl e 
4 . 27 ) . These est imates do not ,  however ,  take i nto account the effects of two potent ia l l y  
s i gn i fi cant fac tors that may affect the relocation and/or commuting  behav i o r  of SRC - I  construc
t ion empl oyees :  ( 1 ) the traffi c probl ems attendant to commuti ng  to the p l ant s i te ( Sec t .  
3 . 2 . 4 . 5  a nd  transportat ion subsecti on ) ,  a nd  ( 2 )  t he  cumu l at i ve effects of mu l t i p l e synthet ic  
fuel fac i l i t i es and  e l ectri c generat i ng  p l ants i n  the  SRC - I  reg i on ( Sec t .  4 . 2 . 5 ) . 

W i th a peak construct ion l abo r force of 3500 , about 72?; of th i s  number ( 25 1 2  workers ) i s  expected 
to be l oca l  commu ters , tha t i s , pr ior  area res i dents who travel to the s i te on a da i l y  ba s i s  
from the 2 1  count ies  su rround ing  SRC- I ( Tab l e  4 . 27 ) .  Some 2 0 5  workers ( 5 . 9% )  al ready l i v i n g  i n  
the 2 1 -county reg i on are expected t o  seek res i denti a l  accommodations  i n  the i mmed i a te area of 
the p l an t ,  and 632 workers ( 1 8 . 1 % )  are expected to move i nto the area from outs i de the reg i on 
e i ther permanently ( movers ) o r  on a weekday bas i s  ( travel ers ) . The l ast two groups ( l ocal  
movers/travel ers and d i stance movers/ trave l e rs ) , combi ned and termed i n -movers , total  some 
837 workers , or 24% of the SRC- I construction  l abor force .  Whi l e  a l l these workers wi l l  change 
the i r  pl ace of  re s i dence as a resu l t  of empl oyment at the S RC - I  project , only the 632 d i stance 
movers/trave l ers represent an actual net i ncrease to the popu l at ion  of the 2 1 -county commuting  
zone . Three count i es - Henderson and  Dav i ess i n  Kentuc ky , and Vanderburgh i n  I nd i ana - account 
for 5 7% of  a l l i n-movers ( 4 74 workers ) .  Of those , Dav iess  County ,  Kentuc ky , conta i n i ng the c i ty 
of Owen sboro , i s  expected to absorb the l a rgest numbe r  of i n -m i g rants , accoun t i ng for some 
2 50 i n -mi grat i n g  S RC- I  emp l oyees . 

Comparabl e fi gures for the 5000 pea k empl oyment case are a l so shown i n  Tabl e 4 . 27 .  The number 
of i n -movers has been adj u s ted upward from those actua l l y  pred i cted by the TVA model because the 
model ' s  pred i c t i ons  were ba sed on past experi ence wi th construction projects l ocated wi th i n  
commuting  d i stance .of a l arge metropo l i tan  area , resu l t i ng i n  a l a rger i n d i genous work fo rce 
than i s  the case here . About 6 1 %  ( 3065 )  of pea k construction man-power i s  expected to be l ocal  
commuters . Some 454 workers ( 9% )  a l ready l i v i ng in  the reg i on are expected to seek accommoda
t i ons  c l ose to the s i te ,  and 1 302 workers ( 26% )  are expected to move i n to the area from outs i de 
the reg ion . The expected number of i n-movers tota l s 1 756 , o r  about 35% of the tota l SRC- I 



Table 4.27. Projected number and distribution of construction workers, SR C I  demonstration peak employment, 1983 

Peak work force of 3500 Total as 
Pea k work force of 5000 Total as 

Local 
Local movers/ Distance 

Distance movers/ percentage Local 
Local movers/ Distance 

Distance movers/ percentage 

County/state commutersB 
weekend commutersC 

weekend Total of al l  commutersa 
weekend commutersC 

weekend Total of al l  

travelersb travelersd construction travelersb travelersd construction 

workers 
workers 

Breckenridge, Ky. 1 9  3 4 26 1 %  24 6 8 38 1 %  

3utler, Ky. 1 7  2 4 23 1% 20 5 8 33 1 %  

Daviess, Ky. 803 46 205 1054 30% 986 100 423 1 509 30% 

Hancock, Ky. 73 8 1 9  1 00  3% 90 1 8  3 8  1 46 3% 
H�nderson, Ky. 1 70 1 8 78 266 8% 1 9 1  3 7  1 6 1  389 8% 

Hopkins, Ky. 55 5 I I  7 1  2% 6 7  1 2  2 3  102 2% 

McLean, Ky. 38 8 I S  6 1  2 %  1 4 6  1 7  30 93 2% 

Muhlenberg, Ky. 50 5 I I  66 2% 61 1 2  2 3  9 6  2% 

Ohio, Ky. 30 5 7 42 1 %  38 I I  I S  64 1 %  

Union, Ky. 22 7 I I  40 1 %  26 I S  23 64 1 %  

Webster, Ky. 53 6 I S  74 2% 6 1  1 4  30 lOS 2% 

Dubois, Ind. 55 4 I I  70 2% 72 I I  23 1 06 2% 

Gibson, Ind. 5 I I  53 12 23 88 2% 
.j:>. 

44 60 2% I 
Perry, Ind. 64 4 I I  79 2% 86 9 23 1 1 8 2% ...... N 
Pike, I nd. 2 1  3 3 1  1 %  2 6  8 I S  49 1 %  

PoseY, lr.·j. 73 9 1 9  1 0 1  3% 88 20 38 146 3% 
Spencer, Ind. 122 13 3 7  1 72 5% 1 60  2 9  7 6  265 5% 

Vande,burgh, Ind. 5 1 1  22 105 638 18% 6 1 0  4 6  2 1 5  8 7 1  1 7% 

\N�r�ick. Ind. 81 8 22 1 1 1  3% 104 1 8  46 1 68  3% 

3al!::tin, I n .  3 1  " 42 1 %  36 6 1 5  5 7  1 %  

Whit., i l l. 25 2 4 3 1  1 %  30 5 8 43 1 %  

Other 1 55 1 8  148 18 209 6% 190 43 1 86 37 456 9% 

Total 2512 ( 7 1 .8%) 205 (5.9%) 148 (4.2%) 632 ( 1 8. 1 %) 3497 (99.9%)" 97%" 3065 (61.3% )  454 (9.0%) 1 86 (3.7%) 1 302 (26.0%) S007 ( 1 00%) '  99%' 

a Local commuters are residents of county prior to SRC-I employment who drive to and from the project daily. 

b Local movers/weekend travelers are prior residents of the 2 1. county area who move from one county within the impact region to another as a result of employment at SRC·I. Movers will change their residence 

permanently while weekend travelers maintain their original permanent address and travel home on weekends or less frequently. 

CDistance commuters travel to and from work at SRC-I on a daily basis from outside the 70-mile zone. 

00tstance movers/weekend travelers relocate in the vicinity of the SRC-I site from outside the 2 1 -county area. Movers wi l l  change their residence permanently while weekend travelers maintain a permanent add ress 

outside the area and travel home on weekends or less frequently. 

eTotal differs from 3500 and/or 100% due to rounding error. 

fTotal differs from 5000 and/or 1 00% due to rounding error. 
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construct i on l abor force requ i remen t .  The three-county i mpact area ( Henderson and  Davi ess  i n  
Kentucky , and Vanderburgh i n  I nd i ana )  accounts for a l most 1 000 ( 56%) o f  a l l i n -movers (Tab l e  
4 . 28) . Aga i n ,  Dav i ess  Co unty ,  Kentuc ky , i s  expected t o  experi ence the l argest s i ng l e share o f  
t h i s  i n-mi g rati on , absorb i n g  some 5 2 0  empl oyees . 

County, state 

Davless, K y ,  
Vanderburgh, Ind.  
Henderson, Ky.  
Spencer, Ind.  

Total 

Local 
commuters" 

800 

5 1 0  

1 70 

1 20 

1 600 

Table 4.28. Distribution of direct workers for four major impact counties 

SRC·I  demonstration peak employment, 1983 

Peak work force of 3500 Total as 
percentage 

of a l l  d i rect 
employment 

Peak work force at 5000 

Local movers! 
travelersa 

50 

20 

20 

10 

100 

Distance movers! a 
travelers" Total 

2 1 0  1 050 

1 1 0 640 

SO 270 

40 1 70 

440 2 1 30  

30.0 

1 6.0 

7.5 

5.0 

60.5 

Local 
commutersil 

990 

6 1 0  

1 9 0  

1 6 0  

1950 

Local movers! 
travelersa 

100 

50 

40 

30 

220 

Distance movers! 
travelers" 

420 

no 
160 

80 

860 

a Numbers rounded to nearest zero. 

1 5 1 0  

670 

390 

270 

3040 

Total as 
percentage 
of all direct 

employment 

30.0 

1 7.5 

7 . 7  

5.3 

60.5 

I t  i s  not poss i bl e  to est imate the extent to whi c h  the behav ior  of i n-mi grat i ng  construct ion  
workers wi l l  be con s i stent w i th or  wi l l  d i verge from the  domi nant behavi oral patterns of  current 
res i dents of the tri -county i mpact area . To the extent that a substant i a l  major ity ( 67%) of the 
peak construction  work force i s  expected to bri ng  fami l i es  wi th them , behavi oral patterns 
s houl d be compa t i bl e .  

I n d i rect empl oyment .  At peak construction  empl oyment , t he  creat ion  of about 2300 to  3400 add i 
tional indi rect jobs  i s  expected to resu l t from the d i rect empl oyment of  the 3500 to 5000 con 
struct ion  workers at the SRC- I project s i te .  The d i stri but i on of these i n d i rect jobs among the 
count i es of the SRC-I  reg i on ( Tabl e 4 . 29 )  ma kes a l l owance for both the type (mover/ trave l er ,  
commuter) and number o f  emp l oyees expected i n  each county .  I nd i rect job estimates are deri ved 
from the R I MS mu l t i pl i ers that were presented i n  the base l i ne envi ronmental section (Tabl e 3 . 1 7 ) .  
I n d i rect empl oyment  at peak construct i on may be somewhat l arger i f  there i s  a s i g n i fi cant 
amount of l ocal purchase of construction  mater ia l s and p l ant equi pment .  

Impacts on nearby smal l commun i t i es 

As menti oned i n  Sect . 3 . 2 . 4 . 1 , there are a number of smal l un i ncorporated communi t i es near the 
SRC- I s i te ,  i nc l ud ing  Newman , S tan l ey ,  Reed , Spottsv i l l e/Beal s ,  Carl i nburg , Baskett ,  and B i rk 
C i ty ,  wh i ch are served by U . S .  60 . Th i s  h i g hway wi l l  be the pri mary tran sportat ion route for 
the SRC- I construction  work force . Construction  of SRC- I wi l l  l i ke ly  be a major  d i s ruption i n  
the l i ves of these commun i ty res i dents un l ess appropri ate mi t i gati ng  measures are i mp l emented . 
The maj or d i sruption  wi l l  be traff i c  probl ems re l ated to the commuting  by SRC - I  construct i o n  
workers t o  t h e  s i te ( see Transportation  subsecti on ) .  A t  various  hours of t h e  day , i t  wi l l  be 
q u i te d i ff i cu l t  for these res i dents to travel to and from the i r  homes i n  a reasonab l e  t ime 
period . The few reta i l  estab l i shments serv i ng these communi t ies  and travel ers al ong U . S .  60 may 
a l so be adverse ly  affected by SRC- I - re l ated traff i c  probl ems , but the reta i l  establ i shments may 
a l so enjoy i ncreased bu s i ness . The exi st i ng v i ew shed of resi dents of these commun i t i es may 
a l so be a l tered , not on ly  by the presence of construc t i on act i v i t i es but a l so by SRC - I - i nduced 
mob i l e-home deve l o pment that cou l d  devel op near the s i te .  F i nal l y ,  school bus transportat ion of 
these commun i t i es ' school c h i l dren wi l l  a l so be adverse ly  affected by traff i c  probl ems because 
there are numerous school bus stops a l ong U . S .  60 ( see Transportat ion subsection ) .  Because of  
the unava i l ab i l i ty of data , i t  i s  impos s i bl e  to  quant ify i mpacts associ ated wi th the construc
t i on of  SRC-I on these smal l commun i t i e s .  Traffic m i t i gat ion measures descri bed in Sec t .  
4 . 6 . 2 . 2  shou l d  reduce t h e  i mpacts on these smal l commun i t i es con s i derab l y .  I n  add i t i on to 
traffic-re l ated i mpacts to the commun i ti es adjacent to U . S .  60 , some i ncreased popu l at ion growth 
cou l d  be i nduced i n  those rural areas outs i de of the E vansv i l l e  and Owensboro SMSAs because of 
the l ess stri ngent l and-use contro l s  i n  effect there . F i na l l y ,  there wi l l  be a s i gn i fi cant 
impact to the the 24 fami l i es current ly  res i d i ng on the project s i te who wi l l  have to rel ocate 
as a resu l t of th i s project .  
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Table 4.29. Projected indirect employment and immigration at peak of SRC·I 
demonstration-phase construction, 1983 

Di rect work force of 3500 Direct work force of 5000 
County, s tate Ind i rect I n·moving I n d i rect In·moving 

employment" indi rect employment" ind irect 
workers workers 

Breckenridge, Ky. 20 2 30 3 

Butler, Ky. 20 2 20 2 

Daviess, K y. 790 79 1 1 30 1 1 3 

Hancock, K y. 30 3 40 4 

Henderson, Ky. 1 80 1 8  270 27 

Hopkins, K y. 60 6 80 8 

McLean, Ky. 40 4 60 6 
Muhlenberg, Ky. 30 3 40 4 
Ohio, Ky. 20 2 30 3 

Union, Ky.  20 2 20 2 

Webster, Ky. 30 3 50 5 

Dubois, Ind.  50 5 80 8 

G ibson, I nd .  50 5 70 7 

Perry, I nd. 50 5 70 7 

P i ke, Ind.  20 2 40 4 

Posey, Ind.  60 6 80 8 

Spencer, I nd .  70 7 1 1 0 1 1  

Vanderburgh, I nd.  520 52 700 70 

Warrick, Ind. 40 4 60 6 
Gallatin, I I I. 20 2 30 3 

White, I I I. 30 3 40 4 

Other 1 40 1 4  320 32 

Total 2290 229 3370 337 

" N umbers rounded to nearest zero. 

Demographi c s  

T h e  re l at i ve l y  brief durati on of  t h e  construct ion phase of the project can b e  expected to 
s t imul ate dai l y  commuti ng and wee k l y  travel i n g  ( part-time movers ) and cou l d l ead to a m i n i mum of 
permanent movers . T h i s  i s  espec i a l l y  true for construction  craftsmen who are on the payrol l 
on ly  part of the constructi on per i od .  On the other hand , i f  the avai l ab i l i ty of fuel for 
commu t i n g  and travel i n g  becomes i ncrea s i n g l y  probl emati c ,  more workers may fi nd  i t  des i rabl e to 
rel ocate permanent ly  to the l ocal area ei ther ful l -t ime ( as movers ) or part-t ime ( as travel ers ) 
and travel home l ess  frequent l y .  

When the factors o f  l abor avai l ab i l i ty ,  s i te access i b i l i ty ,  and j ob-worker characteri s t i c s  are 
consi dered j o i nt ly  for peak constructi on acti v i ty ,  patterns of mi grati on can be estimated . The 
resu l ts of th i s exami nati on are presented in Tab l e 4 . 30 .  

Worker i n-mi grat ion  i s  anti c i pated t o  b e  generated not on l y  from d i rect SRC - I  emp l oyment but 
a l so from i nd i rect emp l oyment . Because experi ence s hows that i nd i rect emp l oyment can be met 
l arge ly  by otherw i s e  unempl oyed area res i dents , new l abor-force entrants , or dependents of 
i n-mi grati ng construc t i on empl oyees , i t  i s  assumed that o n l y  1 0% of secondary jobs are to be 
fi l l ed by i n-mi grants who s peci fical l y  move to the area for these secondary j ob opportun i t i es 
( Tab l e  4 . 29 ) . 

To determi ne change i n  popu l at i on , i t  i s  necessary to u t i l i ze an emp l oyment-popu l at i on rati o  to 
adjust  for those workers who i n -mi grate wi th the i r  fami l i e s .  A series  o f  recent stud i es o f  t he 
TVA ' s  nuc l ear power p l ant  constructi on program i nd i cates that about 67% of i n-mi grants brought 
fami l i es and that the average constructi on-worker fami l y  s i ze was 3 . 2 .  Because of TVA ' s  geo
graph i c  proxi mi ty and recent experi ence , these factors were used to estimate SRC- I area popu l a
t i on growth for the peak construction  per i o d .  Est imated total popu l at ion i n -mi grati on resu l t i n g  
from primary and secondary empl oyment expans i on i s  shown i n  Tab l e 4 . 30 and i s  equal to about 
2000 new res i dents w i th a peak d i rect work force of 3500 and 3800 new res i dents wi th  a peak of 
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Table 4.30. Projected total in-migration· at peak of SRC·I demonstration phase construction, 1983 

Peak construction work force of 3500 Pea k construction work force of 5000 

County, state 
Total in'migration" Total i n· m igration" 

School·age School·age 
Loca I movers/ Local movers/ children Local movers/ Local movers/ 

Total chi ldren 
travellersb travellers 

Total 
travellersb trave l lers 

Breckenridge, Ky. 9 1 3  22 5 1 7  25 42 9 

Butler, Ky. 7 1 3  20 4 1 4  22 36 8 

Daviess, Ky. 1 49 666 8 1 5  1 7 1  301 1 270 1 5 7 1  330 

Hancock, Ky. 22 52 74 1 6  46 1 0 1  1 4 7  3 1  

Henderson, Ky. 51 230 281 59 103 452 555 1 1 7 

Hopkins, Ky. 1 7  38 55 1 2  37 69 1 06 22 

McLean, Ky. 22 45 67 1 4  47 B4 1 3 1  28 

Muhlenberg, Ky. 1 4  33 4 7  1 0  32 64 96 20 

Ohio, Ky. 1 4  2 1  35 7 29 42 7 1  1 5  

Union, Ky. 1 9  30 49 1 0  39 59 98 2 1  

Webster, Ky. 1 7  32 49 1 0  40 8 1  1 2 1  25 

Dubois, Ind.  12 37 49 1 0  34 69 103 22 

Gibson, Ind. 1 4  37 51 1 1  35 69 104 22 

Perry, I nd .  1 2  37  49 1 0  2 7  69 96 20 

P ike, I nd.  9 1 9  28 6 22 44 66 1 4  

Posey, Ind.  27  57  84 1 8  56 106 1 62 34 

Spencer, Ind. 37 1 03 140 29 79 208 287 60 

Vanderburgh, I nd. 76 365 44 1 93 1 44 674 8 1 8  1 72 

Warrick, Ind.  22 6 1  83 1 7  49 1 24 1 73 36 

Gallatin, I I I. 1 2  1 9  3 1  7 1 7  42 59 1 2  

White, I I I. 7 1 5  22 5 1 7  25 42 8 

Other 61 61 1 22 26 148 1 28 276 58 

Total 630 1 9B4 c d 1 333 3827 c d 

"Total in·migration consists of d i rect and i nd i rect inmoving workers and their dependents; it is assumed that 213 of a l l  i n moving 
workers bring fam i l ies with an average s ize of 3.2. 

b D i rect and indi rect in  movers are assumed to have the same ratio of d istance movers/trave l lers to local movers/trave l lers. 
c Local and d istance movers/travellers cannot be combined to get total in·migration for the region as a whole because local movers 

are al ready residents of the 2 1·county area. 
dSchool·age ch i ldren accompanying local and d istance movers/travellers cannot be combined to get the net increase for the region 

as a Whole because the ch i ldren  of local movers are already residents of the 2 1 ·county area. 

5000 . Compared to 1 985 popu l at i on proj ections  ( Tab l e  3 . 1 4 ) , the est imated project- i nduced 
i n-mi grat ion  i nto the three-county area ( Dav iess , Henderson , and Vanderburg h )  of approxi mate ly  
1 500 persons at the l ow end  of  the  range and  2900 at  t he  h i g h  end  i s  l es s  than or equal to  1 %  of  
the  total popu l at i on . These i n -mover numbers represent the  total of both d i stance and l ocal 
movers/travel ers to the tri -county area , on the assumption  that most of these l ocal movers wi l l  
come from those coun t i e s  farther away from the s i te and wi l l  not be pr ior  res i dents of the three 
counties  i mmed i ately surroun d i n g  the pl ant . The 1 %  i ncrease to 1 985 popu l ati on engendered in 
the worst case is far be l ow the thresho l d  ( annual 8- 1 0% )  at wh i ch extraord i nari l y  d i srupt i ve i n 
m i grat ion h a s  been experi enced . 42 However ,  i f  other synfue l s  p l ants a n d  foss i l -fuel power 
p l ants are constructed duri ng the same t ime frame as SRC- I constructi on ,  popu l at ion i ncreases i n  
SRC- I ' s  l ocal and reg i onal  i mpact areas wou l d  l i ke ly  b e  s ubstant ia l  and d i sruptive ( S ect .  4 . 2 . 5 ) .  

I ncome . E s t i mates of constructi on-phase payrol l s  recei ved by workers res i d i ng i n  the 1 1 6-km 
(70-mi l e )  zone total over $ 1 1 0  mi l l ion , wi th a pea k work force o f  3500 during  the 1 2  months 
s urrounding  the constructi on peak . Res pend i ng of th i s pr imary payrol l i ncome i s  est imated in 
Tab l e  4 . 3 1 and tota l s approximate l y  $ 1 00 mi l l i on to $ 1 40 mi l l i on in i nduced l ocal i ncome s .  The 
major  porti on ( 67% ) i s  ant ic i pated to be respent in the three-county area of Dav i ess , Henderson , 
and Vanderburgh .  These est imates of l ocal - i nduced spend ing  take i nto con s i deration the number 
and type of empl oyees in each county ,  a l l ow for l eakages of i n come to sources outs i de the l ocal 
area ( e . g . , Federal i ncome tax ) , and appl i e s  the mul t i p l i ers d i s p l ayed in Tabl e 3 . 1 7 .  Of 
cours e ,  i f  other nearby l arge construction projects are bui l t  concurren t ly  wi th SRC- I ,  substan
t i a l l y  greater amounts wou l d  be generated by these act i v i t i e s  ( Sect . 4 . 2 . 5 ) . 
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Tabla 4.31. I ncomel induced by SRC·I direct conltruction amployment 

during twelve monthl lurrounding 1983 conltruction peak 

Region Area 

Daviess, Ky. 

2 Hancock, Ky. 

3 Henderson, Ky. 

4 McLean, Ky. 

5 Muhlenberg, Ky. 

6 Ohio, Ky. 

7 Union, Ky. 

8 Webster, Ky. 

9 Perry, Ind . 

1 0  Posey, I nd. 

1 1  Spencer, Ind. 

1 2  Vanderburgh, I nd .  

1 3  Warrick, Ind. 
1 4  Sum of 

Butler, Ky. 

Breckenridge, Ky. 

Hopkins, Ky. 

Dubois, Ind. 

Pike, Ind. 

Gibson, Ind. 

White, I I I. 

Gal latin, I I I. 

15 Regions 1 - 1 3  

Total (Regions 1 - 1 4 )  

Total incomes generated 
by peak construction 

work force of 3500 
( 1 000 1 980 dollars) 

34,300 
1 ,900 

7,800 

1 ,400 
1 ,800 

1 ,000 

900 

1 ,900 
2,200 

2,800 
4,600 

23,400 

2,900 

1 1 ,600 

86,900 

98,500 

Total incomes generated 
by peak construction 

work force of 5000 
( 1 000 1980 dollars) 

49,000 

2,800 
1 1 ,400 

2,100 

2,600 

1 ,500 

1 ,500 

2,600 

3,300 
4, 1 00 

7,100 

32,000 

4,400 

1 6,900 

1 24,400 

1 4 1 ,300 

The 1 %  o r  l es s  ( 1 500-2900 persons )  temporary i ncrease i n  popu l at i on i n  the three-county area of 
Dav iess , Henderson , and Vanderburgh ,  and the add i t i on of  approximatel y 2000 to 3800 persons to 
a l l 21 cou n t i es s hou l d  not cause pr ice s  of  goods and serv i ces  to r i se  beyond normal i nfl at ion . 
The p r i ces  for goods s uch as food , c l oth i ng , and automobi l es wh i ch construction  workers buy a re 
establ i shed i n  much wider  reg i onal  markets . U t i l i ty rates are ri s i ng and wi l l  conti nue  to ri s e ,  
b u t  th i s  i ncrease i s  n o t  a res u l t  of  t h e  S RC - I  project . I t  i s  not ant i c i pated that e i ther the 
e l derl y o r  l ow- i ncome g roups wi l l  experience adverse econom i c  i mpacts because of  the construc
t i on of S RC- I .  Th i s conc l u s i on may not appl y w i t h  respect to the pr i ce of hous i ng if p roj ect
rel ated hou s i ng demand substanti a l l y  reduces avai l abl e suppl y ,  part icu l arl y wi th respect to the 
rental s ector .  I f  much g reater numbers o f  workers i n-mi g rate t o  work  o n  other p roposed synfuel s 
faci l i t i es ,  some adverse i mpacts on the p r i ce s  of good and serv i ce s  p roduced i n  the SRC - I  
reg i on cou l d a l so occur ( Sect . 4 . 2 . 5 ) . 

Hou s i ng 

Demands for hou s i ng attri butab l e  to SRC- I - i nduced d i rect and i nd i rect popu l at i on i n-mi grants 
wi l l  occur at  peak l evel s i n  m i d - 1 983 . Because it is  expected that the Henderson-Dav i ess
Vanderburgh tri county a rea wi l l  experi ence the  l argest share of  the hou s i ng demands , t he  
anal ys i s  focuses pr imari l y  upon th i s  area . Each of  the  rema i n i ng 1 8  counti es consti tut i ng  the 
reg i on wi l l  a l so experi ence p roject-rel ated hou s i ng demands , but to a much l esses extent .  Tab l e 
4 . 32 presents S RC- I - i nduced housi ng demands for al l count i es i n  the reg i o n .  As i nd i cated , the 
Henderson-Davi ess-Va nderburg h tr i -county area is ant i c i pated to experi ence a tota l demand for ,  
roug h l y ,  620 t o  1 200 hous i ng u n i t s  i n  1 982 . Al though i t  i s  not ant i c i pated that SRC - I - i nduced 
hou s i ng demand wi l l  ser ious ly  affect overal l hou s i ng avai l ab i l i ty in the three-county reg ion  
( see bel ow) , t he  project may i nduce some s hortages i n  t he  ava i l ab i l i ty of  apartment hou s i n g .  
T h e  project s ponsors wi l l  mon i tor  the hou s i ng s i tuat ion so  that appropri ate m i t i gation  measures 
can be i mp l emented if necessary ( see  Sect .  4 . 5 ) . 
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Table 4.32. Housing requirements o f  SRC·I induced in-migrants (direct a nd  indirect!, peak construction year (1983) 
Peak construction work force of 3500 Peak construction work force of 5000 

County/state Total housing Single·family Mobile Other types Total housing Single·fam i ly  Mobi[e Other types 
un i ts required residences homes of housinga units required residences homes of housinga 

Breckenridge, Ky. 9 2 1 7  9 4 4 
Bu t[er, Ky, 8 4 2 1 5  4 4 
Daviess, Ky. 330 1 6 6  80 84 636 320 1 55 1 62 
Hancock, Ky, 30 1 5  8 60 30 1 5  1 5  
Henderson, Ky. 1 1 4 57 28 29 225 1 1 3  55 5 7  
Hopkins, Ky. 22 1 1  5 6 43 22 1 0  1 1  
McLean, Ky. 2 7  1 3  7 7 53 2 7  1 3  1 3  
Muhlenberg, Ky. 1 9 9 5 5 39 20 9 1 0  
Ohio, Ky. 1 4  3 4 29 1 5  
Union, Ky. 20 10 5 5 40 20 10 10 
Webster, Ky. 20 1 0 5 5 49 25 1 2 1 2  
Dubois, I nd. 20 1 0  5 42 2 1  1 0  1 0  
Gibson, Ind. 21 1 1  42 2 1  1 0  1 0  
Perry, Ind. 20 10 5 39 20 9 10 
Pi ke, Ind.  1 1  6 5 27  14 6 7 
Posey, Ind. 34 1 7  8 9 66 33 1 6  1 7  
Spencer, Ind. 57 29 1 4  1 4  1 1 6 58 28 30 
Vanderburgh, Ind. 1 79 90 44 45 331 1 6 7  80 84 
Warrick, Ind. 34 1 7  8 9 70 35 1 7  1 8  
Gallatin, 1 1 [ .  13 7 3 3 24 1 2  6 6 
Whi te, I I I. 9 5 2 2 1 7  9 4 4 

a Apartments, sleeping rooms, hotels/motels, and trailers. 

He nderson County i s  expected to recei ve from 1 1 0  to 230 new househo l ds i n  1 982 , 85-90% of whi c h  
a re d i rectly attri butab l e  t o  S RC- I constructi on ,  w i th the rema i nder resu l t i ng from i n-mi g rat ion 
generated by i nd i rect emp l oyment oppo rtu n i t i e s .  Of the new househo l d s  a nt i c i pated du r i ng  that 
yea r ,  about ha l f  are expected to seek s i ng l e-fami l y  res i dences , wh i l e  the rema i nder wi l l  seek 
a bout equa l l y  e i ther mob i l e  homes o r  other accommodati ons such as apartments , tra i l ers , hotel / 
mote l rooms , or s l eep ing  rooms . I t  can be expected that househo l ds wi th fami l i es wi l l  prefer 
s i ng l e-fami l y  res i dences , whi l e  s i n g l e  i n-mi grants wi l l  seek other forms of hous i n g .  Th i s  
pattern was typ i ca l  of  i n -mi g rants associ ated w i th construct ion o f  l a rge proj ects ( 1 000 con
s truction  workers ) in the TVA reg i on from 1 976 to 1 979 , and wi l l  l i ke ly  occur s im i l arly w i t h i n  
t h e  S RC-I  study reg ion . Approximate l y  7 50 hous i n g  u n i ts have been iden t i f i ed as avai l ab l e  for 
occupancy i n  Henderson County i n  1 980 ( Sec t .  3 . 2 . 4 . 3 ) . When con s i dering  l ow rates of popu l at i on 
growth and l i ke l y  construction of add i ti onal  hou s i ng between the period 1 980 and 1 982 , it i s  
expected that the effects of  hous i ng demands attri butab l e sol e l y  to SRC - I  upon Henderson County 
wi l l  be sma l l .  

Of  those count ies  i n  the tri -county area , Oaviess  County i s  anti c i pated to recei ve the l a rgest 
n umber of househo l ds generated by S RC - I  in 1 983 . From 330 to 640 hou s i ng un i ts are expected to 
be requ i red , of wh i ch 1 70 to 320 are expected to be s i ng l e-fami l y  res i dences ; 80 to 1 60 ,  mob i l e  
homes ; and 80 to 1 60 ,  other hou s i ng types . However,  i t  i s  estimated that i n  excess of 1 000 
dwel l i ng u n i ts a re currently  ava i l abl e i n  Oav iess  County .  Because the county i s  expected to 
experi ence l ow rates of popu l ation  growth subsequent to 1 980 under normal growth condi t ions , and 
a s sum ing conti nued hous i ng  construction , i t  is not l i ke ly  that impacts upon hou s i ng avai l ab i l i ty 
s o l e l y  attri butabl e to S RC- I wi l l  be l arge . 

Vanderburgh County i s  a l so not expected to experience hous i ng demands attri butab l e  to SRC - I  
wh i c h  wou l d  stress  hou s i n g  avai l ab i l i ty .  I n  1 983 , i t  i s  estimated that the county wi l l  rece i ve 
a demand for roug h l y  1 80 to 330 hou s i ng un i ts as a resu l t  of the proj ect . The h i gher f i gure 
represents l ess  than 1 5% of  the u n i ts i dent i f i ed as cu rren t ly  ava i l abl e .  Al though certa i n  
porti ons of the county are experi enc i ng  rap i d  growth , part icu l ar ly  o n  the peri phery of  Evansv i l l e ,  
the overa l l growth rate for the county was on ly  0 . 5% between 1 975  and 1 980 , and the county 
popu l at ion  i s  projected to dec l i n e  through the end of the century (Tabl e 3 . 1 4 ) .  Add i t i onal l y ,  
hou s i n g  construct i on i n  the county has kept pace w i th demand . As a resu l t ,  S RC - I -rel ated 
demands fo r hous i n g  are con s i de red minor .  
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Al though  the reg iona l  hous i n g  supp l y  appears adequate to accommodate SRC - I -rel ated demands 
a l one , i mp l ementat ion  of  other l a rge-sca l e construct ion  p rojects in the area may create compe
t i t ion  for avai l ab l e  hous i n g .  For i nformati on regardi ng the potent i a l  of such cumu l at i ve 
demands ,  see Sect . 4 . 2 . 5 .  

Pub l  i c  serv i ces 

Schoo l s .  The effects of SRC- I upon educat ional  fac i l i ti es in Dav i ess , Henderson , and Vanderburgh 
coun t i e s  are expected to be smal l .  W i th the except ion of the Owensbo ro Di ocese school system , 
a l l other school  sys tems i n  the tri -county area have been experi enci n g  rap i d  enro l l ment dec l i nes  
in  recent yea rs . As  a resu l t ,  the overa l l excess capaci ty for the tri -county area i s  est imated 
at app roxi matel y  20% .  The range o f  excess capac i t i es between d i fferent school systems occu rri ng  
in  the area is  between 39  and 1 2% ( Tab l e  3 . 2 1 ) .  

Da v i ess  County i s  expected to recei ve from 1 70 to 330 enro l l ments as  a resu l t  of SRC - I -re l a ted 
popu l at i on i n-mi grat i on . The est imated excess capac i ty of the Davi ess  County School Di s tr i ct of 
1 2% i nd i cates room to accommodate approxi matel y  1 200 add i t i onal  enro l l ments . The Owensboro 
I ndependent School  System , wi th  an excess capac i ty for 3350 students , a l so i nd i cates amp l e room 
for enrol l ment i ncreases . These excess  capac i t i es are un l i ke l y  to decrease by 1 982 , res u l t i ng 
i n  a more than adequate capab i l i ty on the part of the school d i stri cts to accommodate SRC- I 
rel ated demands . 

The Henderson County School D i stri ct ,  wh i ch a l ready has an excess enro l l ment capac i ty of approx
i mate l y  1 4% ( 1 300 s tudents)  in 1 980 , has n ew fac i l i t i es in the p l an n i ng s tages in ant i c i pat ion 
of i n-mi grati on caused by j ob o pportun i ti es i n  the area . Because S RC- I i s  expected to generate , 
rough l y ,  60 to 1 20 s tudents i n  1 983 , no probl ems are anti c i pated . 

The Evansv i l l e-Vanderburgh School Corporation , wh i ch serves a l l of Vanderburgh County ,  i s  
expected to recei ve  from 9 0  to 1 70 add i t i ona l  s tudents associ ated wi th  SRC - I -re l a ted i n-mi g rat i on . 
The school  system , wh i ch has  been exper ienc ing  substant i a l  en ro l l ment decreases i n  recent years , 
possesses an excess enro l l ment capaci ty of approx i mate l y  1 7% or room for more than 5000 add i 
t i onal  students . A t  t he h i g h  end o f  the rang e ,  SRC - I  enro l l ments wou l d  u t i l i ze l es s  than 4%  of 
the avai l ab l e  excess  capaci ty ;  therefore , i mpacts are cons i dered to be negl i g i b l e .  

Al though there i s  consi derab l e  excess  school capac i ty i n  the tri -county area t o  accommodate 
poten t i al S RC- I demands , i mp l ementat ion of  other l arge-sca� I 'onstruction  projects in the area 
may create competi t i on for avai l ab l e  c l assroom s pace . For ; �format ion regardi n g  the poten t i a l  
of s u c h  cumu l ative  demands , s ee Sect . 4 . 2 . 5 .  

Law enforcement and f i re protecti on . The effects of S RC - I  u pon the Henderson-Dav iess-Vanderburgh 
tri  -coul1ty i aw enforcement and f i  re p rotect ion resources in  1 983 are p r i mari l y determi ned by 
( 1 )  the ex,;ent of popu l at i on i n -m i gration i nto area commu n i t i es and ( 2 )  the extent to whi ch l aw 
enforcement and f ire p ro tect i on wi l l  be prov i ded at  the constructi on s i te .  

Henderson County i s  expected to recei ve from 280 t o  560 new res i dents a s  a resu l t o f  SRC- I 
constructi on i n  1 983 . I t  i s  l i ke l y  that a l arge p roporti on of these i n-mi g rants wi l l  res i de i n  
the c i ty of  Henderson , wh i c h  had a 1 979  offi cer-per-1 000-popu l at i on ratio  o f  approx i matel y  1 . 5 .  
As � resu l t ,  a t  l east  one add i t iona l  �ol i ceman wou l d  b e  requ i red i n  the commun i ty i f  current 
l evel s of serv i ce are to be adequatel y  ma i n tai ned . Because traff ic  vol umes assoc i a ted w ith  
SRC- I construction  act i v i t i es are  ant ic i pated to  i ncrease great ly  ( see Transporta tion  subsec
t i on ) , i t  i s  poss i b l e  that  patrol s a l ong  U . S .  60 between Henderson and Owensboro may be i ncreased , 
res u l t i n g  i n  the need for add i t i onal  S UPP1rt from the Henderson Coun ty Sheriff ' s  off ice or the 
Kentucky State Po l i ce .  

Dav i ess  County i s  expected to recei ve from 820 to 1 570 S RC - I  i nduced i n-mi grants i n  1 983 , a 
l arge propor t i on of whom wi l l  l i ke l y  res 'i de i n  Owensboro . Based on a 1 979  officer-to - l OOO
popu l at i on rat i o  of approximate l y  1 . 6 ,  i t  i s  est imated that as many as three add i t i ona l  pol i ce
men cou l d  be requi red in Owen sboro if current l evel s of serv i ce a re to be adequatel y ma i nta i ned . 
As was the case i n  Henderson County, add i t i ona l  suppo rt from the Dav i es s  County Sher i ff ' s  office  
o r  the  Ken tucky S tate Pol i ce may be requ i r�d to  adequate l y  mon i to r  the h i gh l evel of traff ic  
vol umes proj ected to occur as a resl ' l t of  SRC - I  construction . 

I t  i s  e s ti mated that two add i t i ona l  l aw €1forcement personnel may be requ i red i n  Evansv i l l e  
( Vanderburgh County )  i n  order to adequately set"v i ce the 440 to 820 i n-mi grants expected to 
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res i de in  the area a s  a resul t of S RC - I  con struct i on .  T h i s  number is  based upon the c i ty ' s  1 980 
offi cer-per-1 000-popu l at ion rat i o  of approx imate ly  1 . 9 .  

E st imates o f  the n umber of add i t ional fi refi ghters who wou l d  be requ i red to accommodate SRC- I 
i nduced i n -mi grants a re accompl i shed i n  the same manner a s  those uti l i zed for l aw enforcement 
personnel - accord i n g to the current l evel of serv i ce as expressed in the number of fi re fi ghters 
per 1 000 popu l a ti on . The c i t i e s  of Owensboro , Henderson , and Evan svi l l e ,  wh i ch a l l have fu l l 
t i me mun i c i pa l  f i re depa rtments , ma i nta i ned respect i ve rat ios  of 1 . 8 , 2 . 0 ,  and 2 . 0 i n  1 980 . As 
a resu l t ,  Owensbo ro cou l d  req u i re 2 to 3 addi t ional  f i re fi ghters to accommodate the 820 to 
1 570 i n-mi g rants expected in the area , whi l e  Henderson woul d requ i re the add it i on of on ly  one . 
Evans v i l l e  coul d requ i re two add i t ional f i re fi ghters to prov ide adequate servi ces for the 
440 to 820 new res i dents expected to res i de i n  the area as a resul t of SRC-I  construction  dur ing  
1 983 . 

The proposed SRC- I s i te fal l s  under the j ur i sd i ction  of the Dav i ess  County F i re Department .  
Howeve r ,  i t  i s  as sumed that prov i s i on s  for fi re protect i on wi l l  b e  provi ded o n  s i te a n d  that 
uti l i zation  of offs i te fi re-f ight ing resou rces wou l d  be confi ned to major  emergen c i e s . The fi re 
de partment in Owensboro , howeve r ,  i s  i n vol ved i n  the provi s i on of emergency med i cal serv i ces . 
Poten t ia l  effec ts u pon  emergency med i cal serv i ces del i very systems are descri bed i n  the Hea l t h 
Care subsect i on .  

Al though requ i rements for addi ti onal  l aw enforcement and fi re-f ight ing  pe rsonnel by SRC - I  i n 
m i g rants are m i nor ,  concurrent i mpl ementati on o f  other l a rge-scal e con struct i on proj ects i n  the 
area may serve to generate substantia l  needs for these types of serv i ce s .  For i nformation  
regard i ng  the poten t ia l  of such cumul at ive demands , see  Sec t .  4 . 2 . 5 .  

Hea l th care .  Heal th serv i ces p rovi ded for the Henderson-Davi es s-Vanderburgh tri -county res i 
dents are con s i dered to be o f  adequate to very good qual i ty as i nd i cated by servi ce standard 
rat i os fo r doctors and hosp i tal beds prov ided ( see Sect . 3 . 2 . 4 . 5 ) . Popu l at ion i n -mi grat ion 
assoc i ated wi th SRC- I d ur i ng  the peak year ( 1 983 )  i s  not est imated to requ i re add i t i onal  heal th 
personnel or fac i l i t i es . Al though the rat i os of ho s p i ta l  beds per 1 000 popul at ion in a l l three 
count i es i mp ly  that several add i t i onal beds may be requ i red , these beds actua l ly  may not be 
necessary because  the ut i l i zation  rate of exi s t i ng beds fal l s  between 75 and 90%.  Therefore , 
addi ng add i t i onal  beds may decrease ut i l i zation  rati os , a s i tuat ion that wou l d  be contrary to 
Federal gui del i nes that encourage 80% uti l i zation  as a m i n i mum effecti ve operati onal standard . 

I t  i s  expected that the eme rgency med ica l  serv i ces un i ts ( Emergency Med i cal Subsys tems ) operat
i ng in Henderson and Dav i ess  counties  may requ i re add i ti onal personnel and one add i t i onal  ambu
l ance i n  o rder to respond adequately  to med i cal emergen c i e s  that may occur at the proposed s i te 
and a l ong U . S .  6 0 ,  where traffic  assoc i ated w ith S RC - I  construct i on i s  an t i c i pated to be sub
stant i a l  ( see Tran sportat ion subsect i on ) .  Emergency med i ca l  serv ice coverage is dete rmi ned to 
be good up to a d i stance of 32 km ( 20 m i l es )  away from Owensboro and Henderson . W i th i n  th i s  
d i stance , there i s  a 99% probab i l i ty that response t imes o f  ambul ance u n i ts to the scene o f  a 
med i ca l  emergency wou l d  be of acceptab l e  durat i on .  Al though the proposed s i te i s  l ocated w i t h i n  
1 6  k m  ( 1 0  mi l es )  of Owensboro , i t  i s  pos s i b l e  that t h e  potent ia l  i n crease f o r  traffi c  m i s haps 
a l ong U . S .  60 may resu l t  i n  s ervice del ays to both resi dents a l ong  th i s  h i ghway and to the 
proposed s i te in the event of a s i mu l taneous emergency on the s i te .  Coord i nation between 
prov i ders of l ocal emergency med i cal serv i ces and SRC - I  pr inc i pal s wi l l  be encou raged in order 
to deve l o p  strategi es a i med at m i n i mi z i ng potentia l  response  de l ays . 

Water .  Effects u pon water supp l i es in  the c i t i es of Owens boro , Henderson , and Evansv i l l e  
resu l t i ng from demands of i ncreased popu l at ions  generated by SRC - I  construction  duri ng peak yea r 
1 983 are a nt i c i pated to be smal l .  Tabl e 4 . 33 presents ( 1 )  the extent of po pul ation  i n-mi grat ion 
e s t i mated to occur i n  each c i ty ,  ( 2 )  the vol ume of water they may req u i re da i l y ,  and ( 3 )  the 
percent of exces s water s upp ly  capac i ty avai l ab l e  in each c i ty that these i n-mi grants wou l d  
uti l i z e .  

I t  i s  e st imated that the 820 to 1 570 SRC- I - i nduced i n -mi grants expected to res i de i n  or  near 
Owensboro dur ing  1 983 wi l l  requ i re from 0 . 60 mi l l i on l i ters/d ( 0 . 1 6  mgd ) to 1 . 1 5  mi l l ion  l i ters/d 
( 0 . 30 mgd ) , or as much a s  3 . 2% of the ava i l ab l e  excess capac i ty in 1 979 . Henderson i s  est imated 
to exper i ence an i nfl ux of from 280 to 560 SRC - I -rel ated res i dents . These i n -mi grants are 
e s t i mated to req u i re from 0 . 27 to 0 . 53 mi l l i on  l i te rs/d ( 0 . 07 to 0 . 1 4  mgd ) , or 6 . 9  to 1 3 . 6% of 
the excess  capa c i ty ava i l ab l e  dur ing  1 979 . I n  Evansvi l l e ,  l ess  than 1 %  of the avai l ab l e  excess 
capac i ty is  ant i c i pated to be uti l i zed by the 440 to 820 i n-mi grants est imated to res i de in  the 
c i ty during 1 983 . These  i n -mi grants are ant ic i pa ted to requ i re from 0 . 28 to 0 . 52 m i l l i on 
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Table 4.33. Water and wastewater treatment requirements as 8 result of project-induced population growth 
in Owemboro, Henderson, and EwanlYille. peak construction year (1983) 

Peak construction work force of 3500 Peak construction work force of 5000 

Projected Water supply Wastewater treatment Water supply Wastewater treatment 

City 
number Percentage Volume Percentage Percentage Volume Percentage Water Water of of available of wastewater of available of available of wastewater of available 

In-m!grantsa reQulredb requ1redb 
(MLDIMGD)c 

excess capacity generatedd excess capacity 
(M LDIMG D ) c  

excess capacity generatedd excess capacity 
util ized (MLDIMG D ) c  uti l ized uti l ized ( M LDIMG D ) c  util ized 

Owensboro B20- 1 5 70 0.6010. 1 6  1 . 7  0.4310. 1 1  2.6 1 . 1 510.30 3.2 0.B310.22 4.9 
Henderson 260-560 0.2710.07 6.9 0 . 1210.03 0 .7  0.53/0. 1 4  13.6 0.25/0.07 1 . 5  
Evansv i l le  440-B2O 0.2BI0.07 0.2 0.2410.06 0.3 0.5210 . 1 4  0.3 0.4410. 1 2  0 . 5  

8Based o n  range o f  3500 t o  5000 d i rect construction workers a t  peak and assuming (as a worst case) that a!t in-migrants t o  county w i l l  reqUire city sewerage and water 
services_ 

b Estimated using historical per capita rates of daily consumption: Owensboro, 730 LO/person ( 193 G O /person);  Henderson, 953 LO /person (252 GO /person); and 
Evansville, 638 LDlperson ( 1 70 GDlperson). 

c M LO 0= million l iters per day; MG O ::= m i l l ion gallons per day, 
d Estimated utilizing historical per capita rates of wastewater generated daily: Owensboro, 527 LO /person ( 1 39 G O /person); Henderson, 442 LO/person ( 1 1 7  G O /perso n ) :  

a n d  Evansville, 539 LO/person ( 1 43 G O /person). 

l i ters/d ( 0 . 07 to 0 . 1 4  mgd ) . These f i gures were deri ved uti l i z i ng h i s torical  per cap i ta water 
requ i remen ts part i cu l ar to each u rban area.  Because  per cap i ta f igures i ncl ude water consumed 
by the res i dent ia l ( domes t i c ) , commerc i a l , and i ndustrial  sectors , the est imates presented here 
as sume a p roport i onal i ncrease i n  commerc i a l  and i ndustrial  consump t i on to that wh i c h  wou l d  be 
generated by SRC- I - i nduced i n-mi grants i n  the res i dent ia l  ( domesti c )  sector .  Shoul d s uch  a 
p roporti onal  i ncrease i n  demand not occur ,  then the est imates presented here i n  shoul d be con
s i dered h i g h  s i nce even l ess  uti l i zat ion of avai l abl e excess capaci t i es t han  i nd i cated wi l l  
resu l t .  Water consumpt ion associ ated wi th construct ion  act i v i t i es and subsequent operat i on of 
the  proposed SRC- I faci l i ty i s  descri bed in Sec t .  4 . 2 . 2 . 1 . 

Al though there i s  con s i derabl e excess water supply capac i ty i n  the tr i -county area w i th wh i ch to 
accommodate SRC- I - i nduced popul ation  demands , i mp l ementati on of other l arge-sca l e construct ion  
projects i n  the area may create compe t i t i on for urban water suppl i es .  For i n format ion regard i ng 
the  potent ia l  of such  cumu l ati ve demands , see Sec t .  4 . 2 . 5 .  

Wastewater treatment .  Tabl e 4 . 33 a l so  presents est imates of i n -m igrants ' dai l y  demands on 
mun i ci pal wastewater treatment fac i l i t i es i n  Owensboro , Henderson ,  and Evansv i l l e  and the per
cent of  excess wastewa ter treatment  capa c i ty avai l abl e in each c i ty that these i n-mi grants are 
proj ected to ut i l i ze .  As i nd i cated , effects upon excess wastewater treatment  capac i ty resul t i n g  
from SRC- I - i nduced popu l at ion demands are smal l .  

The 820 to 1 570 SRC- I - i nduced res i dents i n  Owensboro i n  1 983 woul d  resu l t  i n  a contri bution  to 
the wastewater treatment  faci l i ty of  approximate l y  0 . 43 to 0 . 83 mi l l i on l i ters/ d ( 0 . 1 1  to 
0 . 22 mgd )  and u t i l i ze from 2 . 6  to 4 . 9% of the avai l abl e excess capac i ty .  I n  Henderson , the 
280 to 560 i n-mi grants  forecast for the area may generate 0 . 1 2  to 0 . 25 mi l l i on l i ters/d ( 0 . 03 to 
0 . 07 mgd ) , w h i ch wou l d  account  for u t i l i zati on of 0 . 7  to 1 . 5% of the avai l abl e excess capac i ty .  
Less  than 1 %  of  the avai l ab l e  excess wastewater treatment  capaci ty i n  Evansvi l l e  i s  est imated to 
be ut i l i zed by the 440-820 SRC- I - i nduced i n-mi grants expected to res i de i n  the area . These 
i nd i v i dual s are expected to generate 0 . 24 to 0 . 44 m i l l i on l i ters ( 0 . 06 to 0 . 1 2  mgd )  of waste
water da i l y .  As was the case wi th water , these fi gures were deri ved ut i l i z i ng h i s tori cal per 
cap i ta wastewater contri but ion data parti cul ar to each urban area . Because per capi ta f igures 
a l so i nc l ude commerci al and i ndustria l  contri but i on s ,  the est imates here assume a proporti onal  
i ncrease in  commerc i al and i ndustrial  wastewater generat ion to that wh i ch wou l d  be generated by 
SRC- I - i nduced i n-m igrants i n  the res i dent ia l  sector. I n  the event such a proporti onal  i ncrease 
i n  demand shou l d not occu r ,  then the est imates presented here i n  shou l d  be con s i dered h i g h  and 
wi l l  resu l t in even l ess  ut i l i zat ion of avai l ab l e excess  capac i t i es than i nd i cated . 

Al though there i s  con s i derabl e excess wastewater treatment  capac i ty avai l ab l e i n  these three 
c i t ies  wi th w h i ch to accommodate SRC - I - i nduced popu l a t i on demands , i mpl ementat i on of other 
l arge-scal e construct ion  projects i n  the area may create competi t ion  for the avai l abi l i ty of 
e xcess wastewater treatment  capac i ty .  For i nformat ion regard i ng the poten t i a l  o f  such  cumu l a
t i ve demand , see Sect . 4 . 2 . 5 . 
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Publ i c  fi nance : general revenues . I t  i s  bel i eved that d i rect fi scal i mpacts upon publ i c  
fi nance i n  the S RC- I  study reg i on wi l l  be s l i ght .  The demonstration  fac i l i ty wi l l  not pay 
property taxes because i t  wi l l  be under Federal ownersh i p .  Removal  o f  the proposed s i te from 
the l ocal tax base wi l l  remove approx i mate ly  $4200 per year i n  property taxes from the re l evant 
tax i ng  j uri sd ict ion s .  I n d i rect effects upon f i nance are anti c i pated to b e  more s i g n i fi can t ,  
pr imari l y  i n  the area of tax revenues . 

Project payrol l s  wi l l  be affected by both Federal and state i ncome taxes . Assum i ng an average 
l ength of emp l oyment of one year and an average construction wage of $ 1 1 . 75/ h ,  the g ross  annual  
i n come of these empl oyees is  estimated at $24 ,440 per worker .  Assumi ng  an annual a verage 
Federa l i ncome tax rate of  20% per worke r ,  approxi mate l y  $4900 in Federa l i ncome taxes wi l l  be 
ga i ned from each wo rke r .  Assessed aga i n st the tota l gross  con structi on wages of $ 1 60 mi l l i on , 
th i s rate wi l l  y i e l d Federal revenues of approxi matel y  $32  m i l l ion , a s sumi ng a peak work force 
of 3500 . The revenues s hou l d  i ncrease proport ionate l y  i n  the worst-case ana l ys i s .  

Both Kentucky and I nd i ana have personal i ncome taxes . I n  Kentucky , the rate i s  g raduated and 
subj ect to numerous var iab l es . I n  I nd i ana , there i s  a fl at rate of 2 % .  For eve ry Kentucky 
resi dent empl oyed at the s i te and earn i ng an average annual  wage of $24 , 440 , i t  i s  proj ected 
that annual  State i ncome taxes wi l l  amount to approx imate l y  $880 per worker wi th standard 
deducti ons . I n d i ana res i dents empl oyed on the SRC - I  proj ect wou l d  con tri bute about $490 per 
wo rker to the State of I n d i an a .  Wh i l e  the State of Kentucky does have a 5% sal es  tax ,  a l l 
revenues wi l l  go to the State , wi th no formal mechan i sm for the return of revenues to the 
l oca l es in wh i ch they were co l l ected .  

T he  on ly  l ocal tax  revenues expected to  be  affected a s  a resu l t  of S RC- I faci l i ty construction  
wi l l  be  the  property tax .  Tab l e  4 . 34 presents these  tax revenues for affected Kentucky and  
I n d i ana count ies . Property tax revenues are anti c i pated to affect on l y  marg i na l l y  the  revenue 
structure of the i mpact reg i o n .  Henderson and Dav i ess  count ies  in Kentucky are projected to 
recei ve tota l property tax revenues of up to $ 1 8 , 400 and $42 , 000 respectivel � . P roperty tax 
revenues are ca l cu l ated from the 1 9 79  county tax rates (Tab l e s  3 . 23 and 3 . 24 ) , as sumi ng a 
$32 , 000 average sa l e  pr ice  of a new home4 3 and assumi ng that on ly  those movers wi th fami l i es  
( two-th i rds of  tota l ) wi l l  purchase a house . These  f igures  wou l d  be  l ow i n  the  sense  that  even 
renters i nd i rectl y  pay property taxes . Because of h i gher tax rates and a d i fferent  d i str i bution  
of revenues to the  county and  school  d i stri cts , property tax  revenues in  the  I nd i ana reg ion  are 
s i gn i f icantl y h i g he r .  I t  i s  expected that the I nd i ana i mpact area woul d col l ect over 60% of the 
tota l property tax revenues i nd i rect ly  attri butabl e to SRC- I . I t  must be noted that the 
property tax revenues s hown i n  Tabl e 4 . 34 ,  wh i l e  attri butabl e to SRC - I  empl oyment ,  do not 
necessari l y  represent a net i ncrease to current reven ues . On ly  that port ion  of these taxes pa i d  
o n  newl y constructed dwel l i ng u n i ts are actua l l y  new revenues for the tri -county area . 

Table 4.34. Projected property tax reyenues for each jurisdiction within SRC· I  impact area, 
peak construction year (1983) 

Pea k construction work force Pea k construction work force 
of 3500 

Cou n ty, state 
of 5000 

County School Tota l'  County School Total' d istr ict distr ict 

Daviess, K y b 3,400 5,800 2 1 ,800 6,500 1 1 , 1 00 42,000 
Henderson, K y.c 1 ,200 3,400 9,300 2,400 6,700 1 8,400 
Vanderburgh, I nd. 25,500 10,600 36, 1 00 47,400 19 ,700 67, 1 00 
Other counties, Ky.d 2, 100 2,400 1 1 , 700 4,300 4,800 23,900 
Other counties, Ind." 23, 1 00  1 4, 300 37,400 4 7,200 29,200 76,400 

Tota l 53,300 36,500 1 1 6, 300 107,800 7 1 ,500 227,800 

'Total property tax revenues in Ken tucky cou n ties are greater than the county and school 
d istr ict  sum because of state and miscellaneous contribut ions. 

b property tax revenues would be an addit ional $1 1 ,000 to 2 1 ,000 if a l l  in·migration were 
in  c i ty of Owensboro. 

cProperty tax revenues would be an add i t ional  $4,600 to 4,200 if all in·migration were i n  
city o f  Henderson. 

dO ther K e n tucky cou nties are Hancock, O h i o, McLean, Webster, U n i on, M u h lenberg, 
But ler, B reckenridge, and H op ki n s. 

eO ther I n d i a n a  counties are Posey, P i ke, Perry, Warmick, Spencer, Dubois, and G ibson. 
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Other tax revenues such  as busi ness  l i cense fees , fi nes and fees , serv i ce cha rges , and state and 
Federal i ntergovernmental transfers wou l d  be avai l abl e and are l i ke l y  to prov i de moderate 
amounts of revenue to the county areas . 

Publ i c  fi nance : educat ion . The i ncrease i n  pup i l  enro l l ments duri ng  the construct ion  phase of 
the SRC- I demon stratl on fac i l i ty wi l l  be concentrated l arge l y  i n  the b i -county area of Henderson 
and Dav i e s s  counties  and the metropol i tan reg i on of Vanderburgh County . Tab l e  4 . 30 presents the 
S RC- I - i nduced pup i l enro l l ments expected for the enti re 2 1 -county reg i o n .  A s  d i scus sed earl i er 
i n  th i s  section , the school systems i n  the reg i on appear to be capabl e of accommodat ing the 
add i t i onal  enro l l ments . Any resource shortfal l s  occasi oned by the constructi on of SRC- I shou l d  
be adequate l y  cove red by mon i es col l ected from school d i str ict  property tax revenues , a s  j u st  
d i scussed , and  from state educati onal s upport p rograms as i nd i cated i n  Tabl e 4 . 35 ( see Sec t .  
3 . 2 . 4 . 4 )  . 

Table 4.35. Projected state revenue contribution (in $) by school d istrict. peak construction year (1983) 

3500 work force revenue sources 5000 work force revenue sources 

Foundation 
Power ADA 

Foundation 
Power ADA 

School d istrict equalization Basic grant 
fund 

flat grant 
fund 

equalization Basic grant flat grant 

revenue, Ky. 
fund revenue, Ind. revenue, fund revenue, Ind. revenue, 

revenue, Ky. Ind. 
revenue, Ky. 

revenue, Ky. Ind. 

Owensboro I ndependent" 182,000 5,300 352,000 10,200 
Davless Countyb 1 53,000 4,700 296,000 9, 100 
Henderson County 48,000 1 ,900 96,000 3,800 
Evansv i l le· Vanderburgh 72,000 3,700 1 33,000 6,900 

aMaximum amount of revenue received, assuming entire projected number of Daviess county pupi l s  enrol l in Owensboro Independent School 
District 

b Max imum amou nt  of revenue received, assuming entire projected number of Daviess county pupils enrol l in D aviess County Schoo! District. 

Davi ess and Henderson county school d i stricts  shou l d  be e l i g i bl e for add i t i onal  s upport from the 
State of Kentucky through both the Foundation  Program Fund and the Power Equal i zation  Program 
Fund . As sumi ng the 1 978-79 State revenue-per-pupi l rate of $897 for Dav i ess  County , $ 1 066 for 
Owensboro I ndependent School  D i str ict , and $822 for Henderson County , 44 State revenue contri bu
t i ons to the l ocal school d i stricts  from the Foundat ion Program Fund wou l d range from $96 , 000 to 
$352 , 000 duri ng  the peak year of S RC- I  construc t i on , a s sumi ng  maximum i n-mi g rat ion . The Power 
Equa l i zat ion Fun d ,  based on the fa i r  cash val ue of p roperty per pupi l between count i e s , s houl d 
contri bute m inor  amounts of revenues  to the school d i stri cts . These amounts are presented i n  
Ta bl e 4 . 35 . 

The Vanderburgh-Evansvi l l e  School Corporation  shou l d l i kewi se be e l i g i bl e for support from the 
State of I nd i ana through the Bas i c  Grant program and the ADA F l at Grant Fund , Assumi ng the 
1 978-79 State revenue-per-pup i l  rate of $773  for the Vanderburgh-Evansvi l l e  School Corpora
t i on , 4 5  State revenue contri butions  from the Bas i c  Grant program wou l d be approximate ly  $ 1 3 3 , 000 
in the · peak year of constructi on , aga i n  assuming maximum i n-mi grati on .  The ADA F l at Grant is a 
grant of $40 per pupi l ,  based on average dai l y  attendance , grades 1 - 1 2 ,  wh i c h  i s  a l l ocated to 
a l l publ i c  school corporati ons . Mon i e s  from th i s p rogram may be used for the general fund , debt 
serv i c e ,  or  bu i l d i ng fund expendi tures . The estimated ADA F l at Grant revenue is expected to be 
as  much as $6900 . No adverse fi scal effects are expected for the Vanderburgh- Evansvi l l e  School 
Co rpo ration  dur ing  the construction  phase of the p l ant . 

Transportat ion 

The maj or  adverse soc i oeconom ic  i mpact of the proposed S RC - I  project i s  expected to resu l t from 
i ncreased traffic  on U . S ,  H i ghway 60 ( see F i g .  3 . 1 6  for transportati on routes ) .  Peak-hour 
demand duri ng  the construct i on peri od wi l l  exceed the current capaci ty of U . S .  60 near Hender
son , Kentucky . The capac i ty of U . S .  H i g hway 60 wi l l  a l so be exceeded from Owens boro , a l though 
not to the extent as from Henderson . Two-l ane h i g hways cannot accommodate the pred i c ted vol ume 
of traffi c at reasonabl e l eve l s  of serv i ce .  Measures to address the poten t i a l  traffi c probl ems 
have been s tud i ed , 4 6  and a number of a l ternative  forms of m i t i gat ion have been suggested wh i c h  
can reduce t h e  potent ia l l y  adverse impact of i ncreased traff i c  on U . S .  60 . 
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Expected traff ic  demand .  The construction of the proposed p l ant is  expected to  req u i re between 
3 500 and 5000 workers . These workers are assumed to be drawn from a 21 -county reg i on w i t h i n  a 
70-mi l e  commuti ng d i stance of the pl ant . Data for t h i s  anal ys i s  wi l l  u se 3 500-worker and 
5000-worker cases . Based on  present demograph i c  and emp l oyment  trends ,  a l most al l of these 
workers � , 'e expec ted to travel to the construct ion s i te v i a  U . S .  60 e i ther through Henderson or 
Owen sboro . Of these , 58% ( 2080 to 2900 ) are expected to travel via Owens boro , wi th 42% ( 1 470 to 
2 1 00 )  travel i n g  through Henderson . Wh i l e  not al l workers can be expected to travel to the 
construct ion s i te al one , if the nati onal rat i o  of 1 . 9 workers per veh i c l e i s  mai ntai ned 
( G .  Ku l p  et  al . ,  Tpanspoptation Enepgy Consepvation Data Book, Edition 4, ORNL-5654 , Oa k R i dge 
Nati onal Laboratory for t he U . S .  Department of Energy ) , 1 842 to 2632 add i t i onal veh i c l e s  can be 
expected to be travel i n g  on U . S .  60 , 1 068 to 1 526 to be travel i ng v i a  Owensboro , with the 
rema i n i ng 7 74 to 1 1 05 to be travel i ng v i a  Henderson . These add i t i onal traffi c vol umes can be 
expected to be i n  addi t i on to the norma l peak vol umes al ready establ i shed on al l segments of 
U . S .  60 .  On al l segments between Henderson and Owensboro , the expected i ncrease i n  peak traffi c 
vol umes for both the l ow and h i g h  peak construction  worker estimates wi l l  resu l t i n  total 
traff ic  vol umes i n  excess  of the maxi mum veh i c l e  vol umes under l evel of serv i ce 0 (mi n i mum 
acceptabl e ) . Level of  serv i ce E ( capac i ty )  wi l l  be exceeded on a l most  al l segments under 
cond i ti ons  of the l ow est imate and wi l l  be exceeded on  al l segments under the cond i t i ons  of the 
h i g h  est imate . Def i n i t ions  of l evel of serv i ce are s hown i n  Tabl e 3 . 26 .  The u se of trucks for 
del i very of construct i on materi al s wou l d  exacerbate pred i cted traff i c  probl ems . The project 
spon sors wi l l  attempt to schedu l e  del i very duri ng  off-peak hours or u se rai l or  barge for 
del i very to l essen the i mpact s .  

Impacts of i ncreased traffi c .  The impacts o f  the expected i ncrease i n  traff ic  o n  U . S .  60 i n  the 
construction phase of the S RC - I  p roj ect are s i g n i f i cant , part icu l arly in the case of reduced 
serv i ce to veh i cl es now u s i ng U . S .  60. These pr inc i pal i mpacts are summari zed in the fol l owi ng  
four areas . 

1 .  Serv i ce .  Under cond i t ions  of the l ow ( 3500) peak construct i on worker est imate , expected 
traff i c  on every segment of U . S .  60 wou l d  be in excess  of the Kentucky Department of 
Trans portat i on ' s  ( KDOT ' s ) mi n imum acceptabl e l evel of serv i ce ( l evel D ) , as we l l  as  i n  
excess o f  l evel o f  servi ce E ( capac i ty )  o n  a l most al l segments dur ing  periods o f  peak use . 
At those t i mes  that l evel of serv i ce E ( capac i ty )  veh i cl e vol umes preva i l , peri od i c  break
down in traff i c  fl ow can be expected . The resu l t i ng traff ic  jams can cause average del ays 
traff ic  between Owensboro and the SRC-I  s i te cou l d be expected to average more than 40 m in . 
I n  extreme cases , traff ic  del ays from Henderson of more than 2 h i n  the morn i n g  and more 
than 3 h in the even i n g  coul d be expected ; del ays from Owensboro of approximate l y  1 h i n  
t h e  morn i n g  a n d  2 h i n  t h e  even i ng l i kewi se cou l d  b e  expected . Under cond i t i ons  of the 
h i gh ( 5000 ) peak construction  worker estimate , these traff ic  cond i t i ons  wou l d be further 
exacerbated . The E serv i ce l evel s ( capac i ty ) wou l d  be exceeded on a l l  segments .  The 
average travel t i me from the faci l i ty to Owensboro at the end of the day ' s  work woul d be 
approximately  2 h and to Henderson approximately  2 . 5  h .  I n  extreme cases , traff ic  del ays 
wou l d  exceed 4 h .  The impacts from such traff i c  cond i t ions  wou l d  be excess i ve ,  and 
p l an n i n g  to prevent i mpacts from occurri ng  i s  necessary if the p l ant i s  to be bui l t . 

2 .  Safety . As wi th any i ncrease i n  traff ic , a concomi tant i ncrease i n  acci dent can be 
expected . I t  i s  est imated that the add i t i onal  traff ic  wi l l  cause between 36 and 50 add i 
ti onal acci dents p e r  year , a 44  t o  6 1 %  i ncrease . 

3 .  Road deter iorat ion . W i t h  i ncreased traffi c ,  road deteri orati on wi l l  be accel erated . The 
e st imated cost for ma i ntenance of the secti on of U . S .  60 under con s i derat ion i s  $4240 per 
mi l e  or  $ 1 1 8 , 700 for the enti re 28-mi l e  sect ion . 4 7 Assuming  that road mai n tenance costs 
are d i rectly  rel ated to veh i c l e  mi l es trave l ed ,  the l ow est imate for construction workers 
( 3500) resu l ts i n  a 44% i ncrease i n  total veh i cl e m i l es trave l ed on the road per year .  
Th i s  i ncrease woul d ra i se annual ma i n tenance costs by  approximatel y  $47 , 000 . The 5000 
worker est imate resu l ts in an approximate 6 1 % i ncrease in veh i c l e  mi l es trave l ed per year 
or  a� annual i nc rease of $65 , 450 over present costs . 

4 .  Ai r and no i se pol l ut i o n .  The expected i ncrease i n  traff ic  can be expected to sl i ghtly 
decrease a i r  qua l i ty ( i n  terms of carbon monox i de , hydrocarbon s ,  n i trogen ox ides , s u l fur 
o x i des , and part icu l ates , see Sect .  4 . 2 . 3 . 1  for deta i l s )  and to i ncrease no i se pol l ut i on 
somewhat . 4 7  
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Transportati on a l ternat i ves . Seven general  categories  of m i t i gati on a l ternati ves were con
s i dered as  possibl e means  to l essen or e l i mi nate the expected adverse i mpact associ ated wi th  
the construct i on of the S RC- I  p l an t .  These m i t i gati on a l ternati ves were 

1 .  Improvements to i ncrease t he capac i ty of U . S .  60 . These i mprovements centered on proposed 
wi den i ng of U . S .  60 , pr i nc i pal l y  i n  the Henderson area . 

2 .  Al ternative  road route s .  Several a l ternate routes both for construction  workers and l ocal 
res i dents or  commuters ( nonp l ant  workers ) were cons i de red . I n  a l l cases , these a l ternate 
routes were c i rc u i tous , wh i l e  the two most  effi c i ent  routes entai l ed the con structi on of 
new i nterchanges and/or p l ant  access road from the Audubon Parkway . 

3 .  Park-and-ri de , bus . Th i s  mi t i gat i on a l terna t i ve i nvol ves the use of park i ng areas near the 
u rban areas of Henderson and Owensboro for worker park i ng w i th subsequent trans port via bus 
to the p l ant  s i te .  

4 .  Park-and- r i de ,  ra i l .  Th i s  mi t i gat i on a l ternati ve i nvol ves the use of park i n g  areas near 
the urban areas of  Henderson and Owensboro for wor ker park i n g , wi th  s ubsequent trans po rt 
v i a  commuter tra i n s  over exi s t i n g  L&N Ra i l road tracks to the p l ant  s i te .  

5 .  Park-and-ride , dedi cated rai l  l i ne  ( Henderson-Newman ) .  Th i s  m i t i gat i on a l ternat i ve con
s i ders the construction  of a new rai l l i ne excl u s i ve ly  to serve the needs of the SRC - I  
p l an t  s i te b u t  i s  otherwi se  i denti ca l  to measure 4 .  

6 .  R i de shari n g .  These m i t i ga t i on a l ternati ves cons i sted o f  var i ous  p l ans t o  encourage , 
o rgan i ze ,  and/or f i nance structu red carpool i n g  or vanpool i n g  arrangements . 

7 .  Nonstructural  a l ternat ives .  These m i t i gation a l ternati ves focused ch i efl y on the use  of a 
s taggered dai l y  work  schedu l e  and the use of offs i te component fabr i cation . 

Improvement of U . S .  60 concept . A recent study4 8 i denti fi ed the 1 . 6 m i l e  sect i on of U . S .  60 
from the U . S .  4 1  i ntersecti on to j ust  east of the Henderson c i ty l i mi t s  a s  current ly  at capaci ty 
dur ing  pea k per i ods  and further cons i dered wi den i ng of U . S .  60 to four l anes from U . S .  4 1  east 
to Fro n t i er Drive ( 1 . 1  mi l es of the 1 . 6 mi l es )  as  mandatory (Sect . 3 . 2 . 4 . 5 ) . Two a l ternati ve 
U . S .  60 i mprovements expl ored in  th i s same report were (a)  conti nuati on of the four-l ane 
i mprovement 1 . 4 mi l es from the Henderson c i ty l imi t to Ti l l man-Bethel Road ( to ,  but  not 
i n c l ud i ng ,  the rai l road overpass ) ;  or  ( b )  conti nuati on of the four- l ane i mprovement 2 . 8  mi l es 
from the Henderson c i ty l i mi t to Tscharner Road i nc l ud i ng repl acement of the overpass . These 
two a l ternat i ves were to accommodate the anti c i pated traffi c of the proposed W. R. Grace p l ant 
at  Bas kett . 

E st imated costs for the three a l ternati ves for wi den i ng U . S .  60 to four l anes d i v i ded near 
Henderson are as  fol l ows : 

Sect ion 

1 .  U . S .  60 from U . S .  4 1  
to 0 . 2  mi l es east 
of the Henderson 
1 i mi t  

2 .  Henderson l i mi t to 
Ti l l  man Road 

3 .  Henderson l i mi t to 
Tscharner Road 

Mi l es 

1 . 6 

1 . 4 

2 . 8  

Est i mate 
KDOTa 

$4 , 300 , 000 

TAMSb 

$ 3 , 463 , 000 

4 , 2 l 5 , OOOC 

6 , 282 , OOOC 

apersona l  commun i cat ion w i th James W .  Feh r ,  Transportation  
P l an n i ng Eng i neer , KDOT , Dec . 5 ,  1 980 . 

bFrom ref . 48 . 

C I n c l udes i mprovement for W .  R .  Grace p l ant . 
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Ma i ntenance of the four- l ane h i ghway i n  l i eu of p resent two- l ane i s  estimated to i ncrease 
p resent costs by about 75% .  Est imated typ i cal t ime needed for des i gn and con struction to widen 
U . S .  60 to four l anes for 1 . 6 mi l es at Henderson is  4 1  months based on State fund i ng on l y ,  
5 1  months i f  Federal a i d  i s  i nvol ved ( J .  W .  Fehr ,  personal commu n i cat ion , Transportation  
Pl ann i ng Eng i nee r ,  KDOT , Dec .  8 ,  1 980 ) . G i ven a h igh  pri ori ty by the  State of Kentucky , th i s  
i mprovement may be poss i b l e  i n  l e ss than the t ime period g i ven here . The add i ti onal  wi deni ng to 
4 . 4 mi l es wou l d  not requ i re s i gni fi cant add i ti onal t ime i f  des i gned and cons tructed at the same 
t ime .  Any maj or  improvements to U . S .  60 wi l l  resu l t in ut i l i ty re l ocation probl ems that wi l l  
have to be add res sed at that t ime .  

Improvement o f  U . S .  6 0  to a d i v i ded four- l ane h i ghway wou l d  prov ide a capac i ty o f  approx imate l y  
2500 vehi c l e s  p e r  hour ( VPH )  i n  e i ther d i rection a t  l evel of serv i ce D .  Th i s  wou l d  accommodate 
the 1 980 s i ng l e -d i recti on l ocal traff ic  peaks near Henderson i nd i cated as 7 52 VPH i n  the AM and 
769 VPH i n  the PM and the est imated Newman p l ant traffic  of 774 to 1 1 05 VPH ( adj usted for 
undi recti onal fl ow) . 

I f  U . S .  60 i s  i mproved to four l anes d i v i ded on ly  to the Henderson c i ty l i mi t ,  l ocal traffi c 
peaks p l u s  the Newman p l ant traff ic  wi l l  exceed capac i ty at l evel of serv i ce D east of the c i ty 
l i mi ts . I f  the i mp rovement  i s  extended east another 1 . 4 mi l es on l y ,  l ocal  and Newman p l ant 
traffic  wi l l  exceed capaci ty at l evel of service D at the bri dge over the L&N tracks . 

Improvement of U . S .  60 to fou r l anes d i v i ded for any o r  a l l of the i ncrements ( to c i ty l i mi ts , 
T i l l man Road , or Tscharner Road ) wi l l  prov ide capac ity for a l l l ocal traff ic  through the year 
2000 and i mprove safety , thereby pos i ti ve ly  affect i ng an exi s t i ng traffic  p robl em .  The add i 
t i onal r i g ht-of-way needed wou l d  requ i re 1 3 . 6  acres ( i f  to c i ty l i mi t onl y )  to 37 . 3  acres ( i f  to 
Ts charner Road ) , but no p resent resi dences or  commerc i a l  structures wou l d  be affected . Duri ng 
the period of road reconstruct ion , adj o i n i ng res i dents wou l d  be subject to some i nconven i ence 
from the dus t ,  d i rt ,  and no i se of road constructi on acti v i t i es . 

Any of the above improvements of U . S .  60 to a d i v i ded four-l ane h i g hway wou l d s i gni f icantly 
reduce impacts of the Newman p l ant traffic but wou l d  sti l l  requ i re at l east a ridesharing 
p rogram to reduce traff i c  to acceptab l e  l evel s on the rema i n i ng two-l ane portions of U . S .  60 .  

The estimated t ime requ i red for construction  i nd i cates it  cou l d  not be comp l eted in  t ime to 
serve Newman p l ant cons tructi on forces , whi l e  h i g hway constructi on duri ng the Newman peak demand 
peri od wou l d be counterproduct i ve , exacerbating  any bottl enecks . Accord i ng l y  the Kentucky 
De partment of Transportation  does not cons i der thi s a pract ica l  a l ternati ve to pursue . 

Other i mprovements to U . S .  60 cou l d  be made as a l ternati ves to widen i n g  i t  to four  l anes . The 
exi sti ng two l anes of  U . S .  60 cou l d  be wi dened from two 9-ft l anes to two l l -ft l anes w i th 2-ft 
s hou l ders . T h i s  section  coul d be comp l e ted in approximate l y  one year ,  at  an estimated cost of 
$8 . 7  mi l l i o n .  Another i mprovement is the construction of a p l ant entrance wi th turn l anes 
approximatel y  500 ft to the east and west of the p l an t .  T h i s  action cou l d be comp l eted in  l ess  
than  s ix  months , at an estimated cost  of  $430 , 000 . F i na l l y ,  the curves at the town of Stan l ey 
and the town of Reed cou l d be real i gned to i mprove traff ic  fl ow . Such changes coul d be com
p l eted i n  e i ghteen months or l ess , at an estimated cost of $ 1 . 2  mi l l ion  for each curve . 

Al ternate road route s .  There i s  general  agreement that both l ocal res i dents and p l ant  wo rkers 
wi l l  vo l untari l y  a l te r  travel patterns to avo i d  congesti on . Operators of s l ow-mov ing farm 
veh i c l e s  are l i ke ly  to avo i d  use  of U . S .  60 dur ing peak p l ant  veh i c l e traff ic  t imes . P l ant 
wo rkers wi l l  try a l ternate routes , subject to the l ocation of the p l ant en trance ( s ) . Some of 
these a l ternate routes wi l l  be advantageous and cou l d  be encouraged . 

Because of the sma l l number of bri dges over the Green R i ve r ,  a l ternate routes ava i l ab l e  to 
cons truct ion  wo rkers d r i v ing  to the Newman p l ant s i te are l im i ted . The i denti f ied al ternate 
routes a re :  

1 .  Use of Route 3 5 1  from Henderson , connecti n g  v i a  Rucker Road to U . S .  60 east of Tscharner 
Road , to avo i d  conges tion  on the Henderson port i on of U . S .  60 . This  somewhat c i rc u i tous 
route passes through the commun i ty of Graham H i l l .  

2 .  Use of Route 35 1  from Henderson , connecting  v i a  Route 1 078 to U . S .  60 at Spottsv i l l e ,  to 
avo i d  congestion  on the Henderson porti on of 60 .  T h i s  route i s  q u i te c i rcu i tous and passes 
through both Gra ham H i l l  and Z i on and poss i b l y  S pottsv i l l e ,  depending  on the po i n t  of  
connecti on wi th U . S .  60 . 
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3 .  Use of Audubon Parkway from Henderson to Owensboro , then v i a  U . S .  60 to Newman . Thi s is a 
very c i rcu i tous route and not l i ke l y  to be used . 

4 .  U se  of Audubon Parkway from Henderson to a proposed new i nterchange wi th Route 1 554 , then 
v i a  1 554 and U . S .  60 o r  1 554 and Sauer Lane to p l an t .  

5 .  U s e  o f  U . S .  6 0  from Owensboro to Sauer Lane , then by Sauer Lane t o  the p l ant s i te i f  p l ant  
access from Sauer Lane  i s  ava i l abl e .  Th i s  wou l d avo i d  t he  ra i l road g rade cros s i ng at  
Stan l ey ,  wh i ch may be congested . 

6 .  U se  of Audubon Parkway from Owensboro to a new i nterchange w ith  Route 1 554 , then v i a  1 554 
to Sauer Lane to the p l an t .  

Some l ess  l i ke ly  a l ternate routes are poss i b l e .  O f  the s i x  a l ternate routes i dent i f i ed , those 
most l i ke ly  to be used are 1 , 4 ,  and 5 .  Only a l ternate routes 4 and 6 requ i re i nvestment  i n  
i mprovements . 

KDOT has  est imated the cost of a four- l ane i nterchange at Route 1 554 on the Audubon Parkway 
u t i l i z i ng the exi s t i n g  1 554 bri dge over the Parkway . I t  has a l so i nvest i gated the i mprovement 
of 1 554 for 6 . 23 mi l es from the present two- l an e ,  1 8-ft pavement wi th 2-ft s hou l ders to 24-ft 
w i th 1 2-ft s houl ders s u i tabl e for trucks , o r  i mprov i ng to three l anes . The reconstruction  of 
1 554 wou l d very l i ke l y  be requi red by a fu l l  i n terchange that wou l d  i nduce traff i c  in add i t ion  
to pl ant traffi c .  As  a s uba l ternat i v e ,  a recent s tudy has  est imated the  cost of  a temporary 
two-way i nterchange ( to and from the west onl y )  wh i ch wou l d  serve p l ant  commuter traff i c  on l y .  
Cost o f  th i s subal ternati ve therefore does not contempl ate upgrad ing  Route 1 554 . 

E st imated costs for t he two a l ternate routes u s i n g  an i n terchange wi th the Audubon Parkway are 
as fo l l ows : 

I n terchange 

1 554 to 24 ft 

1 554 to t hree l anes 

Fu l l i nterchangea• b 

$ 2 , 750 , 000 

$ 5 , 650 , 000 

$7 , 700 , 000 

L imi ted i nterchangeO 

$400 , 000 

apersonal commu n i cat ion w ith  James W .  Feh r ,  Transportation  Pl ann i ng 
En g i neer , KDOT , Dec . 5 ,  1 980 . 

b
1 980 dol l ars . 

°TERA est imate for 300-ft l ong , 1 5-ft wi de temporary pavement . 

E st imated annual  cost of ma i n ta i n i ng a ful l four-way i nterchange i s  $6450 , based on 8000 l i n  ft 
of two-l ane pavement and KDOT ' s  1 979- 1 980 average annual mai n tenance cost of $2441 for two- l ane 
pavements ( E .  H. Adams , As s i stant D i recto r ,  D i v i s i on of Mai ntenance , KDOT , personal commu n i cati on , 
Dec . 9 ,  1 980 ) . 

Typ i ca l  est imated construct ion  t imes for the i nterchange a l ternate routes wou l d  not i nvol ve 
Federal aid fundi n g  requ i rements and are as fol l ows ( personal commu n i cation  with James W.  Feh r ,  
Trans portat ion Pl ann i ng Eng i neer , KDOT , Dec . 5 ,  1 980 ) : 

L i m i ted i nterchange 

Ful l i n terchange 

Wi den 1 554 to 24 ft 

Wi den 1 554 to three l anes 

6 months 

24 to 30 months 

36 months 

36 months 

The res i dual  capac i t i es s hown in  Tabl e 4 . 36 for the a l ternate rou t i n gs provi de a measure of 
t he i r  capac i ty to reduce traffi c demand on U . S .  60 . 

The four most  l i ke ly  a l ternate routes nre treated separate l y .  

( 1 ) Rou te 3 5 1  - Rucker Road i n  l i eu o�  U . S .  6 0  Wes t .  
traffi c o n  t h e  most  heav i l y  u sed sec� ion o f  U . S .  6 0 .  

Th i s  al ternate route cou l d el im i nate pl ant 
It  woul d  i mpact the smal l commu n i ty of 
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Table 4.36. Residual capacities for alternate routing 

A l ternate Service Estimated 1 980 Resid u a l  
capacity O '  max imum VPHb capacity 

( 1 )  R o u te 35 1 859 423 436 
Hol loway Road 839 N/Ac 
Rucker Road 8 2 1  30 790 

(4A) Audubon (fu l l  i n terchange) 
1554 2·lane, 24' 1007 30 9 7 7  
1554 3- lane 1 00 7  

(48 ) Audubon (temporary I n terchange) 
1 554 2·lane, 1 8' 836 30 830 
Sauer 2'lane, 1 6' 895 30 865 

(5 ) Sauer Lane 895 30 865 
(in l ieu of Highway 60 east) 

• A weighted average. 
b Vehicles per hou r. 
C Not avai l able. 

Graham H i l l  wi th addi t i ona l  traffi c and rel ated noi se and emi s s i on s ,  b ut  otherwi se th i s  route i s  
sparsely settl ed . Add i t i ona l  road ma i n tenance o f  Route 35 1  wou l d  be 1 00% State respons i b i l i ty ,  
a s  i t  i s  o n  U . S .  6 0 ,  but  addi t iona l  road ma i n tenance o f  Hol l oway Road-Rucker Road wou l d  b e  1 00% 
county res pon s i b i l i ty u n l ess the State a g reed to ma i ntenance . 

( 4A ) Audubon fu l l  i nterchange w i th Route 1 554 . T h i s  a l ternate route cou l d  e l im i nate p l ant 
t raff i c  on U . S .  60 west  of  Newman . Un l ess  a l ternate p l ant  access were provi ded v i a  Sauer Lan e ,  
i t  wou l d  channel  a l l p l a nt  traff i c  t o  a n d  from the east a n d  west  o n  the 2 . 8  mi l e  sec t i on o f  
U . S .  60 between Route 1 554 and Newman . T h e  i nterchange wi th Audubon Parkway wou l d sat i sfy an 
expressed de s i re of  a rea res i dents for better access , but  wou l d  i nduce addi t i onal  l oca l  traff i c  
on  1 554 a s  we l l  a s  p l ant  traffi c .  Th i s  wou l d  i mpact res i dents a l ong 1 554 wi th i ncreased traff i c  
a n d  a ssoc i ated no i se a n d  emi s s i on s  o n  a conti n u i ng ba s i s  as  wel l as  d u r i n g  p l ant  constructi on . 
W i den i ng of 1 554 wou l d  requ i re the ta k i ng of about 1 5  acres  of l and for r i g ht-of-way . An 
u n restri cted fou r-way i nterchange wou l d  present a l ega l  i s sue for the state rel ated to bond 
convenants by a l l owi ng free use of  the Pa rkway to and from the ea s t .  

( 48 ) Audubon l i mi ted i n terchange wi th Route 1 554 ( to a n d  from t h e  west o n l y ) . Th i s  a l ternate 
route cou l d  substanti a l l y  reduce p l ant  traff i c  on U . S .  60 west of Newman .  As i n  a l ternate 
route 4A , i t  cou l d  i mpose a n  add i t i ona l  l oad on U . S .  60 between 1 554 and the p l ant  entrance or 
a n  add i t i ona l  l oad on Sauer  Lane , depend i ng on p l ant  access . W i th l i mi ted access and no i nduced 
l oca l traffi c ,  1 554 cou l d  be adequate for pl ant  traffic  wi thout  i mprovement , assuming  a peak 
work force of 3500 . W i th a work force of  5000 and w i th Kentucky 1 554 and Sauer Lane in the i r  
present cond i t i o n , th i s  a l ternat ive route cou l d  not accommodate a l l the veh i c l es from the west  
w h i c h  may attempt to  use  i t .  Th i s  a l ternative  wou l d  not  sati sfy the  desi re of l oca l  res i dents 
for i mproved acce s s .  The l imi ted i nterchange wou l d  e l imi nate the l egal  i ssue  re l ated to Parkway 
bonds but  wou l d  be contra ry to KDOT po l i cy not to b u i l d  ha l f-di amond i nterchanges for safety 
rea sons (wrongway use of the one-way segment ) . 

( 5 ) Sauer Lane  i n  l i eu of U . S .  60 E a s t .  P l ant access v i a  S a u e r  Lane wou l d  a l most be a necess i ty 
to ut i l i ze route 1 554 for traffi c  to and from the west .  Th i s  cou l d  i nduce traff i c  to and from 
the east to by-pass  a porti on of U . S .  60 and use the same p l ant  entrance . T h i s  add i t i onal  
t raffi c on Sauer  Lane wou l d  i mpact res i dents i n  that sec t i on of Stan l ey and i mpose a heav ier  
t raffic  fl ow on  the port i on o f  Sauer  Lane  west  of 1 554 . 

I n  summa ry , any a l ternate route wi l l  decrease conge s t i on on U . S .  60 , a t  the cost of i ncreas i n g  
congest ion on t h e  a l ternate route s .  Addi t i ona l l y ,  at l east  a r i desha r i ng prog ram t o  reduce 
traffi c vol umes to bel ow l evel of serv i ce D road capaci t i e s  wou l d  sti l l  be needed i f  any a l ter
nate rou te were u sed to avo id  traffi c conges t i on on U . S .  60 near Henderson . Aga i n ,  del ays 
enta i l ed i n  any new con struct ion  wou l d negate many benefi ts of the a l ternate route . 
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Park-and-ri de ,  bus . The proposed bus commuting  system by Hughes Tran s i t  Company prov i des the 
bes t ava i l abl e detai l ed ana l ys i s  for the Newman s i te .  T h i s  analys i s  outl i nes the bas i c  strategy 
for satel l i te parki ng and bus  commut i ng to the work s i te .  Satel l i te park i ng areas i n  Henderson 
wou l d  need to be conven i ent  to major access routes such as the Audubon Parkway , Pennyr i l e  
Parkway , and Route 4 1 . The bus route to the pl ant s i te cou l d  fol l ow a l ternate routes . One 
a l ternate route wou l d  be H i ghway 1 078 , wh i ch connects wi th  Route 60 east of the maj or conges
t i o n .  Another a l ternate route is a l ong the Audubon Parkway to the proposed exi t at  county road 
1 554 and then to the p l ant  s i te from the sout h .  

T h e  projected costs for a park-and-ride system vary con s i derably b u t  do prov i de a range i n  wh i c h  
competi t i ve b i ddi ng wou l d  occur . T h e  system cost est imated by Hughes for a peak construction 
work force of 3500 is  $9 . 7  mi l l i on .  When 25% overhead and 1 0% prof i t  are added to the base , a 
total cost of $ 1 3 . 4 m i l l i on i s  proposed . A breakdown of these maj or expenses i s  presented i n  
Tabl e 4 . 3 7 .  For a peak work force of 5000 , these costs wou l d  i ncrease  substant i a l l y .  The 
Kentucky Department  of Tran sportati on , however , has est imated a $4 mi l l i on cost for the contract 
per i od in 1 980 dol l ars . Both est imates n eed to i ncl ude a pos s i b l e  add i t i onal  cost caus ed by 
overt i me pay to workers who are requ i red to commute by tran s i t  system . Assum i n g  1 . 5- h  trans i t 
t i me per day per worker at  a we i g hted average hour ly  pay of $ 1 7 . 66 and 1 00% r i dersh i p ,  the 
add i t i onal  cost wou l d  be approx imately $24 mi l l i on annua l l y  for the 3500 constructi on worker 
est imate and $34 mi l l i on for the worst case ( 5000 workers ) .  

Table 4.37. Bus system 

Estimated 
costs 

for 3500 
work force 

Basic system operating cost $2,1 B1 ,200 
Driver's wages and training costs 1 ,9B5,770 
Lease cost of buses and radios 4,32B,300 
Amortized capital costs 1 ,220,000 

Total base costs $9,772,200 

Overhead (25%) 2,430,550 
Profit ( 1 0% )  1 ,2 1 5,275 

Total estimated cost $ 1 3,368,025 

Source: Provis ion of I ndustrial B us Service to 
the S R C I  Plant, Wi lbur Smith Associates, Lexing
ton, K y. 1 980, p. 29. 

The proposed bus system wou l d repl ace most commu t i n g  to the pl ant s i te .  The system a s  proposed 
wou l d  have the capaci ty to accommodate 3500 workers or 1 00% of commuters from both the east and 
wes t .  Anal y s i s  of the "practi cal " maxi mum use of th i s mi t i gat i on a l ternat i ve i n d i cates that 90% 
of the work force wou l d  commute on the bus system and 1 0% wou l d  st i l l  dr ive  to the s i te .  Thi s 
wou l d  resu l t i n  approximately 1 80 veh i c l es ( 30 buses and 1 50 cars ) st i l l  u s i n g  U . S .  60 near 
Henderson at pea k travel t i mes as compared to approximate l y  774 veh i c l es if no mi t i gati on mea
sures were used for the 3500-worker est imate . Assum ing  the same part i c i pat ion rate for 5000 
workers , an est imated 250 veh i c l es wou l d dri ve to the s i te v i a  Henderson ( 40 buses and 2 1 0  cars ) 
as compared to 1 1 05 vehi c l e s  wi thout t h i s  m i t i gat ion measure . 

The construct i o n  of satel l i te park i ng wi l l  cause some i mpacts on the l ocal l and . I t  i s  assumed 
that most  of the park i ng wi l l  be l ocated on underut i l i zed farm l and and that the damage to the 
l and shou l d  be i n s i gn i f i cant .  Some park-and-r ide l ots may be needed in Owensboro and Henderson 
to fac i l i tate car , van , and/or bus pool i ng .  Those l ots s hou l d be chosen carefu l l y  to m i n im i ze 
traff ic  congesti on and provide  easy access  to buses . The al ternate routes to the Newman s i te 
v i a  county road 1 078 shou l d  cau se l i ttl e i mpact . I f  the new e x i t  from the Audubon Parkway i s  
bu i l t ,  th i s a l ternate route to the Newman s i te wou l d  not cause any prob l ems . 
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Park-and-ri de , ra i l  Henderson-Newman -Owen sboro . A sys tem to trans port con struc ti on workers 
vl a ra l to the p ant s i te over e x i s t i n g  L&N Ra i l road l i nes i s  feas i b l e .  Thi s ra i l  l i ne i s  on 
the Lou i sv i l l e ,  Kentucky , to Evansv i l l e ,  I nd i ana , route , wh i ch has two fre i ght tra i ns operati ng 
each day in each d i rect i on ( see Tab l e  4 . 38 for fre i g ht schedul e ) . The c i t i e s  of Owensboro , 
Newman , and Henderson are a l ong th i s  route . 

Table 4.38. Louisville and N ashville Railroad current 
freight train schedule 

Dai ly  tra ins  Leave A rrive 

No.  762 Lou isvi l le 5:00 AM Evansvi l le  1 :00 P M  

No.  760 Lou isv i l le 5:00 P M  Evansv i l le 2:00 AM 

No. 761 Eva nsv i l le 5:00 AM L o u isv i l le 3:30 PM 

No. 763 Evansv i l le 5:00 P M  Lou isv i l le 3:30 A M  

S o u rce: J erry C rowe, D i recto r of I n d ustrial  D evelopment,  
L&N R a i l road, L o u isv i l le ,  K y. 

A ra i l  commuter system coul d accommodate a total work force of 3500 wi th two trai n s , each w ith  
twenty coaches . A s tandard s i ze coach can  carry 90  passengers . Each tra i n  wou l d ori g i nate at  
e i ther Henderson or Owensboro and  make a s i ng l e tri p to  the  p l ant s i te .  Each tra i n  wou l d  ma ke a 
s i n g l e  return tr i p  at the end of the sh i ft .  An add i t ional  l ocomotive  and s i x  s pare coaches 
wou l d  be requ i red for ma i ntenance and backup . The estimated costs of l ocomotives  and coaches 
are presented in Tabl e 4 . 39 .  A work force of 5000 woul d requ i re more standard s i ze coach cars 
and perhaps an add i t i ona l  eng i ne .  The overal l cost of the system wi l l ,  as  a consequence , be 
s ubstanti al l y  l a rger than the base est imate provi ded for a 3500 work force . 

Each tra i n  woul d ori g i nate i n  e i ther Henderson or Owensboro and both l ocat i ons  wou l d  req u i re a 
depot . A pos s i b l e l ocati on for a depot i n  Henderson was i dent i f i ed at 1 4th Street ,  wh i ch has an 
i nactive ra i l  spur off of Evansvi l l e-Lou i sv i l l e  l i ne . 4 7 Th i s  depot a l so wou l d have access to 
H i g hways 60 and 4 1 , a l l ow i ng commuters to dri ve to i t .  There is add i t i onal  c l ear property cl ose 
to the proposed depot wh i ch cou l d be used for park i n g .  The depot a t  Henderson wou l d  req u i re 
construct ion  of a p l atform and park i n g  l ot .  The total costs of these i tems are presented i n  
Tabl e 4 . 39 .  

I n  Owensboro a potent ia l  s i te for a rai l depot i s  i n  the R i verport Authori ty I ndustrial  Park .  
Th i s  i ndustr ia l  park  has access to  the  L&N  ra i l  l i ne pl us  amp l e  area for  park i n g .  To  compl ete 
the Owensboro depot , a ra i l  s i d i ng approximatel y  0 . 25 mi l e  in l ength for passenger l oad i n g  and 
tra i n  overn i ght storage wou l d  have to be con structed . The R i verport I ndus tri a l  Park has p l an s  
t o  construct a new access road from Route 6 0  i nto the I ndustri al Park ; th i s  road wou l d benefi t 
the rai l commuters . The est imated costs of the Owensboro depot are presented i n  Tab l e  4 . 39 .  

Because the exi st i ng  ra i l  l i ne i s  owned and operated by the L&N Rai l road , the L&N wou l d  p l ay a 
key ro l e  i n  the commuter sys tem operat ion . The ra i l road has a l egal ag reement wi th Amtrak 
regard i ng passenger serv i ce operat i on ; th i s  agreement wou l d need to be exami ned i f  th i s  m it i ga
t i on measure were pursued . The tra i n  crews wh i ch wou l d  operate the commuter serv i ce cou l d 
poss i b l y  be L&N crews . Ma i ntenance of the l ocomot ives  and coaches wou l d  req u i re l abor wh i ch the 
L&N probab l y  wou l d  not prov i d e .  ( The L & N  Ra i l road offi c i a l s were vague about the i r  contribution  
to th is  proposed system , and they recommended that  the  system ' s  proponents present the  commuter 
ra i l  p l an to them for offi c i a l  commen t . ) 

The proposed commuter ra i l  serv i ce for 3500 workers woul d cost between $2 . 4  and $2 . 7  mi l l i on to 
start operation . Yearl y operat ing  costs are est imated at between $0 . 7  mi l l i on and $ 0 . 8  mi l l i on 
and are presented i n  Tabl e 4 . 40 .  An add i t i onal  cost of overt ime pay to workers who are req u i red 
to commute by trans i t  system may be req u i red . Al l of these costs wi l l  i n crease w i th an i ncrease 
i n  the cons truct i on work force to 5000 .  Assumi ng 1 . 5- h  trans i t  t i me per day per worker at a 
we i ghted average hourly pay of $ 1 7 . 66 ,  the add i t i onal  cost wou l d  be approximate l y  $24 mi l l i on 
for the 3500 work force and $ 34 mi l l i on for the 5000 work force est imate , a s s um ing  1 00% ridesh i p .  
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Table 4.39. Rai l  equipment" and terminal costs 
for 3500 work force 

Descr ipt ion Cost ranged 

Rail Equipment 

Locomotives 
3 un i ts 

Ro l l i ng stock 
40 coaches 

6 spare coaches 
Total 

$225.000 to 375,000 

920,000 to 1 , 1 50,000 
$ 1 , 1 4 5,000 to 1 ,525 ,000 

Term inal Costs 

Henderson Depot 
Lease-25 monthsb 
Park i ng- l ,  1 6 5  spacesb 
Platform construction 

Total 

Owensboro Depot 
Lease-24 monthsC 
Park ing-1 ,362 spacesb 
Platform constructionb 
Sid ing construction 

Total 
Total 

$ 47 ,000 
932,000 

50,000 
1 ,029,600 

50,000 
1 ,089,600 

50,000 
1 25,000 

$ 1 ,3 1 4 ,600 
$2,344,200 

'Source: Ed McCa l lum,  Eveready Co., 8r idgeport, Conn .  
Note: Locomotives should have between 1 000 and 1 700 
horsepower.  Coaches accommodate 90 passengers. 

b Analysis of Traffic I mpacts of the Synthesis Gas Demon· 
stration Plant Program, 8askett, Ky.,  E8ASCO Services I nc" 
March, 1 980. pp. 4·24, 4·26 and 4·27. 

CCost estimate from Mr.  Tony R i naldo, Port D i rector, 
Owensboro, Ky.  

d Assu m i ng a peak work force of 3500. Costs would rise 
s ign ificantly in the "worst case ."  
Note : Park ing  construction assumes $800 per space cost. 

Table 4.40. Commuter system yearly operating 
cost for 3500 work force 

O pe rat ing costs 

M a intenance costa  
( 1 5% of acquis it ion) 

C rew costs 
(4) 4-m a n  c rews b  

Cost range 

$ 1 31 ,750 to 228,750 

560,000 

$691 ,750 to 788,750 

a Ed M cCal lu m ,  Eveready Co . .  B r idgeport, 
Con n .  

b Analysis o (  Traffic Impacts o( the Syn thesis 
Gas Demonstration Plant Progra m, Baskett, Ky. ,  
E BASCO Services, I n c . ,  M arch 1 980, p .  4-26. 



4-91  

The proposed commuter rai l system des i gned wi th 20 coaches per tra i n  woul d accommodate 3600 
workers . The two tra i n s ,  one from Henderson and the other from Owensboro , cou l d accommodate a l l 
workers to the p l ant s i te dur ing  i ts peak construct ion period . Ana l ys i s  of the " practi cal " 
maxi mum use  of th i s  a l ternat i ve i nd i cates that 90% of the work force wou l d  commute on the rai l  
system and 1 0% wou l d st i l l  d r i ve to the s i te .  Th i s  wou l d resu l t  i n  approx imately 1 50 vehi c l es 
st i l l  u s i ng U . S .  60 near Henderson at peak travel t imes  wi th a pea k work fo rce of 3 500 as  
compared to  approximatel y  850 veh i c l es  if  no mi ti gation measures  were used . For a peak work 
force of 5000 , 2 1 0  veh i c l es wou l d  d r i ve to the s i te via Henderson as compared to 1 1 05 veh i c l es 
wi thout th i s  m i t i gat ion measure . 

The i mpacts from th i s  m i t i gation a l ternat i ve are l im i ted .  The construct ion of necessary ter
mi nal s wou l d  be in remote l ocations  and wou l d  not affect other operations . The operat ion of  
commuter ra i l  sys tem might  affect one tra i n  i n  the  ex i st i ng  L&N  schedu l e .  The tra i n  wh i ch now 
l eaves Evansv i l l e  at 5 : 00 PM wou l d pass through  Newman dur i ng the even i n g  commuting peri od . 
Another mi nor i mpact of the commuter rai l system wou l d  be addi t i onal  wear on the ra i l  l i ne . 

Park-and-r i de , dedi cated ra i l  l i ne  (Henderson-Newman) . I f  the L&N ra i l road d i d  not w i s h  to l et 
a commuter tra i n  use  the e x i s t i ng track from Henderson to the SRC- I  s i te ,  than a dedi cated ra i l  
l i ne wou l d  serve exc l u s i ve l y  the needs o f  the proposed SRC- I p l ant wi thout impacting  ex i s t i ng 
fre i ght  ra i l  serv i ce .  I t  i s  approx i mate l y  1 7  mi l es from the p l ant s i te to Henderson by the 
current rai l l i ne . The ra i l  l i ne crosses the Green R i ver at Spottsvi l l e  and add i t i onal  smal l 
cree ks and streams a l on g  the route . I t  a l so i n tersects U . S .  60 three t i mes : once wi th a h i gh
way overpass and twice  w i th h i ghway g rade cros s i n g s .  A new rai l  l i ne wou l d  a l so b e  approx i 
ma te l y  1 7  mi l es l ong and traverse s i mi l ar terrai n ,  i nc l ud i ng the Green R iver .  

The  construct i on of an add i ti onal ra i l  l i ne a l ong th is  rou te presents probl ems . The  ex i s ti ng 
ra i l  l i ne  owned by the L&N operates on a 50-ft ri ght-of-way ( ROW)  w ith  add i t i onal l and  for a 
second track .  The wi dth of new rai l requ i res 1 5  ft on each s i de from the trac k ' s  m idpo i nt to 
accomodate ba l l ast  and grad i ng of s l ope . Because the exi s t i ng ROW i s  l i mi ted , l and acq u i s i t ion  
for  the  dedi cated l i ne  becomes a factor . 

The exi s t i n g  ra i l  bri dge at Spottsv i l l e  a l so i s  l i mi ted to i ts e x i s t i ng s i n g l e  trac k .  A new 
ra i l  l i ne wou l d  requ i re another bri dge to be constructed across  the Green Ri ver to accommodate 
the dedi cated ra i l  l i ne . Add i t i onal  l and wou l d  be requ i red for the new bri dge because i t s  
cons tructipn wou l d  i n terfere w i th the swi ng operati on of t h e  exi s t i ng bri dge . Another con
stra i n t  on bri dge construction is the t ime that wou l d  be requ i red to obta i n  the perm i t  req u i red 
by the Coast Guard wh i c h  has respons i b i l i ty of gran t i n g  permi ts for construct ion of ra i l  struc
tures  across  navi gabl e water such as  the Green R i ve r .  Any de l ay associ ated wi th the appl i cat i on 
and approva l processes cou l d prove cost l y .  

The estimated cost o f  constructi ng a new rai l l i ne  wi th bri dge from Henderson t o  Newman wou l d  
exceed $20 mi l l i o n .  H i storical l y ,  the cost per mi l e  o f  new track varies  from $0 . 5  mi l l i o n  to 
$ 5  mi l l i o n .  The engi neer i n g  est imates of cost range are between $ 0 . 5  mi l l i on and $ 1  mi l l ion  per 
m i l e  w i thout con struct i on o f  bri dges or  other maj or add i t i onal  expenses . The 1 7-mi l e  new rai l  
segment wou l d  cost a m i n i mum o f  $ 8 . 5 mi l l i o n ;  the add i t i onal  component costs are presented i n  
Tabl e 4 . 4 1 . 

The approximate cost of a new bri dge to traverse the Green River  wou l d  be at l east $ 1 1 mi l l ion . 
The wi dth of the ri ver wou l d requ i re a wi de swi ng s pan secti on wi th assoc i a ted mach i nery .  The 
track approaches ,  wh i c h  cross wetl ands and the shal l ow ri ver wa ters , requ i re spec i a l  cons truc
t i on and wou l d  cost approx i mate l y  $ 2  mi l l i on each . 

Two other opti ons are ava i l ab l e  for the ra i l  bridge . One i s  the construction  of a doub l e-rai l 
bri dge and the other i s  the use of the e x i s ti ng bri dge by both the L&N ra i l  l i ne and the new 
dedi cated ra i l  l i ne . 

The constructi on of termi nal s at Henderson and the p l ant s i te requ i re a wooden p l atform wi th 
she l ter and rest  fac i l i t i es . The l ease or purchase of l and  for the Henderson term ina l  and 
park i ng l ot wou l d  add extra expense to the ded i cated new ra i l  l i ne . 

The cost of l and to create add i t i onal  ROW i s  approximately $500 , 000 i nc l ud i ng broker fees . 
Average farm l and val ue i s  approx imate l y  $ 3000 per acre ; total l and requ i red wou l d  be over 
1 1 0  acres . The ava i l ab i l i ty of l and  and t ime necessary to acq u i re the ROW wo ul d be major  
constra i nts . 
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Table 4.41. Estimated system costs dedicated raU line 

Description 

Rai l  l ine ( 1 7  m i les) 

B ridge ( new single track) a 
Swing span 
Approach trust 

Henderson depot 

Newman depot 

Land acq uisition b.C 

P roposed total 

Costs (m i l l ions 01 dollars) 

$8.5 

7.0 ( m i n i m u m )  
4.0 

1 .0 

0 . 1  

0.4 

$21 .0 

a C .  L. Gatten.  Assistant C h iel Engineer. L&N Rai lroad. 
Louisvi lle. Ky. 

b About 1 1 0 acres will be needed lor the right-ol-way. 
c J .  Anderson. Metropolitan P lanning Office. C ity 01 

Owensboro. Ky. 

The ded i cated ra i l  l i ne  wou l d  be used i ns tead of the exi st i n g  L&N tracks but the reduction  of 
t raffic  i mpacts on U . S .  60 wou l d  be i denti cal to the p rev ious ly  d i scussed park-and-r ide  a l ter
nati ve . The necessary t i me to des i gn the ra i l  l i ne  and bri dge , to acqu i re perm i ts for con
struction , and to purchase requ i red l and , at mi n i mum , i s  one year before construct ion can 
begi n .  Dur ing  construct ion , traff ic  a l ong U . S .  60 in the v i c i n i ty of the two exi st i ng g rade 
cro s s i ngs  and the U . S .  60 overpass woul d be encroached . 

I n  add i t ion , the route of the p ro posed ra i l  l i ne  woul d cross  the Green R i ver  and other smal l er 
streams and creeks , probab ly  affec t i n g  the fl oodp l a i n/wetl ands i n  the area . Thus , the con
struct ion of the ra i l  l i ne  wou l d  most l i ke ly  requ i re comp l i ance w ith  Execut i ve Order 1 1 988 and 
1 1 990 . 

Ri deshari ng. Ri desha r i ng i s  the use of one veh i c l e  by two or  more i nd i v i dual s for a part i cu l ar 
tr i p  purpose  and i s  mos tl y  used for work tri ps . There are two bas i c  types of r i deshari ng : 
carpoo l i ng and vanpoo l i n g .  R i deshari ng  e l i m i nates the need for every i nd i v i d ua l  to dri ve h i s  or  
her own car and thus reduces the traff ic  vol ume .  R i deshari ng  can  be organ i zed in  two ways . I n  
o n e  method t h e  dri ver p i cks  u p  other passengers at the i r  doors and de l i vers them t o  t h e  work 
s i te .  Another method i s  for r i desharers to arri ve at a common s i te and then dr ive  i n  one 
vehi c l e  to the work s i te .  Carpoo l i ng empl oyees use the fi rst method most  often , wh i l e  van
pool i ng predomi nant l y  uses the second method . 

R i desha r i n g  i s  an attract i ve m i t i gati on a l ternati ve for a number of reasons . F i rs t ,  the l imi ted 
n umber of roads and accesses to t he p l ant s i te d i ctates the exten s i ve use  of U . S .  60 .  Second , 
the d i stance workers w i l l  have to travel to the p l ant s i te encourages shared d r i v i n g  respons i 
b i l i t i es .  Th i rd ,  t he cost o f  commu t i n g  decreases wi th ri deshari n g .  Fourth , the l ocati on s  of 
two urban centers east and west  of  the p l ant s i te are good col l ector poi nts for workers to share 
r i de s .  

Carpoo l i ng  and vanpoo l i ng a re d i s t i nct forms o f  r i deshar i ng . Each type has i t s  own character
i st ics , requ i rements , and costs that are d i scussed as separate suba l terna t i ves . 

Est imated costs for t he vanpool a l ternati ve are based on two bas i c  assumpt i ons . The fi rst i s  
that the maxi mum number o f  emp l oyees that cou l d  be expected t o  part i c i pate i n  the vanpool i n g  
program wou l d  b e  50% , o r  1 750 t o  2500 persons , based on t h e  experi ence of  t h e  TVA a t  Hartsvi l l e .  
For a peak work force of 3500 , t h i s  trans l ates i nto 1 75 ten-person van s .  For a peak work force 
of  5000 , the n umber of vans requ i red i s  250 . The second assumption  i s  that the average cost 
for a ten-person van is i n  the v i c i n i ty of $9000 . Based on these assumpt i ons , the cost of pur
chas i ng the equ i pment wou l d  be approximately $ 1 , 575 , 000 to $ 2 , 250 , 000 . Al l admi n i strati ve costs 
i nc l u d i n g  operat i on , i n surance , and ma i ntenance of equi pment woul d be defrayed by empl oyee 
r i ders . 
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The compl ete expense of  the carpool a l terna t i ve wou l d be  borne by the program commu ters . 

The potent ia l  reducti on i n  the addi t i onal  traff ic  vol umes produced by ri desharing of al l k i nds 
( car  pool i n g ,  van pool i n g ,  and bus pool i ng )  is  s hown in  Tab l e  4 . 42 . Note that under th i s  
maximum r i de shar ing  scenari o , 42% o f  a l l workers are expected to carpoo l , 30% are expected to 
vanpool , 1 1 %  to buspool , and 1 7% to d r i ve a l one . 

Table 4.42. Estimated SRC·I plant worker vehicles at anticipated construction 
peak ( 1 983) for ridesharing and park·and·ride alternatives 

Peak work force of 3500 Peak work force of 5000 
Assumption trave l ing to and from trave l ing to and from 

Henderson Owensboro Total Henderson Owensboro Total 

Maximum vehicles 
( 1  worker per vehicle) 1 4 70 2030 3500 2 1 00 2900 5000 

Baseline assumption 
( 1 .9 per vehicle)" 774 1 068 1 842 1 1 05 1 526 263 1 

Estimated maximum ridesharinr! 
47% Voluntary 

42% Carpool (3  people) 206 284 490 294 406 700 
5% Van pool ( 1 0  people) 8 1 0  1 8  1 0  1 5  25 

36% Sponsored program 
25% Vanpool ( 1 0  people) 37 5 1  8 8  53 72 1 2 5  
1 1  % Buspool ( 3 5  people) 5 7 1 2  7 9 1 6  

1 7% Dr ive alone ( 1  person )  250 345 595 357 493 850 
Total with rideshare 506 697 1 203 721  995 1 7 1 6  

Estimated maximum bus service 

90% Bus riders (44 people) 30 42 72 43 59 1 02 
1 0% D rive alone ( 1  person)c 1 4 7  203 350 2 1 0  290 500 

Total with buses 1 77 245 422 253 349 602 

Estimated maximum rail service 

90% Rai l  riders 0 0 0 0 0 0 
1 0% Drive alonec 147  203 350 2 1 0  290 500 

"National average, approxi mates 75% Carpooling with three persons per vehicle and 25% dr iv ing alone. 
b From Ridesharing at  Construction Sites-a TVA Experience, by Stokey, Wegmann,  Menendex, Whitney, 

updated. 
cTE RA estimate of m i n imum. 
Sou rce : T E R A, I nc.  

Under the max imum ri deshari ng  scenari o ,  added traffic  vo l umes wou l d  be reduced from approxi 
mate ly  770 to 1 1 00 veh i c l es ( base l i ne assumpti o n )  near Henderson to rough ly  5 1 0  to 720 veh i c l es . 
I n  the v i c i n i ty of Owensboro , the added number of veh i c l es wou l d  drop from between 1 070 and 
1 530 to between 700 and 1 000 . 

Three bas i c  benefi ts a r i s e  from the use of the r i deshari ng  a l terna t i ve : reduced traffi c vol ume , 
energy sav i ngs , and reduced p l ant costs . 

The l ast  benefi t wou l d  be d i rected to the s i te operato r .  
needed t o  del i ver workers t o  the p l an t  s i te .  The reduced 
park i ng s pots . The cost and l and sav i ngs  prov i ded from a 
the operato r .  

R i deshari ng  reduces the veh i c l e s  
veh i c l es req u i re a reduced number o f  
l imi ted park i ng area wou l d  accrue to 
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Nonstructura l  a l ternati ves . To reduce the amount of travel  by p l ant construct ion  workers and/or 
reduce the peak amount of s uch trave l , I CRC has i denti f i ed two nonstructural mi t i gation  a l ter
nati ves con s i dered feas i bl e .  These nonstructu ral a l ternati ves  i ncl ude : 

• s taggered da i l y  wo rk schedu l es and 

• off- s i te fabr i cat ion of  p l ant components . 

Staggered da i l y  work schedu l es wou l d  not change total emp l oyment but wou l d i n crease total man
hours . Craftsmen wou l d  be a s s i gned d i fferent start i ng/fi n i sh i ng t i mes  acco rd i ng to pl ant 
l ocation wherever pos s i bl e ( not by craft ) . S taff overt i me wou l d be requ i red fo r support i ng 
serv i ces  to be avai l abl e from earl i est  start to l as t  f i n i sh - l i kel y a mi n i mum of 1 h overt ime 
fo r 1 73 to 247 i nd i v i dual s .  Maxi mum effecti veness  of staggered work  schedu l es for mi n i mum 
addi t i onal cost ( 1  h staff overtime ) wou l d reduce peak hour travel a l most  50% . Spec i f i ca l l y ,  
from a peak o f  3500 t o  5000 workers and 1 850 to 2630 veh i cl es a t  1 . 9 r i ders per veh i c l e ,  to 1 750 
to 2500 workers and 974 to 1 3 1 6  veh i cl es at  the h i ghest of two AM and PM peak fl ows . 

The effect i veness of staggered or overl apping  work schedul es wou l d  be l imi ted by the number of 
work  l ocati on s  that ma ke t h i s  procedure feas i bl e .  A 25% reducti on v i a  staggered sh i fts may be 
the effec t i ve maximum . Add i ng to the numbe r of staggered s h i fts wou l d not s i gn i f i cant l y  
i ncrease effecti veness b u t  wou l d add t o  staff overti me . Hav i n g  construct ion workers work com
p l ete l y  separate s h i fts as i n  i ndustr i a l  p l ants i s  not cons i de red a fea s i b l e a l ternative  because 
t h i s  wou l d  doub l e or  tri p l e  s taff requ i rements and sti l l  produce travel  peaks  at sh i ft changes , 
and n i ght construction  wo rk wou l d be l ess  effi c i en t .  

Offs i te fabr i cation  wi l l  b e  used as  much a s  pos s i b l e  because of  t h e  eff i c i enc ies  of shop 
fabri cat i on . The use of th i s  m i t i gation  al ternati ve i s  l i mi ted by un i on -empl oyer contractual 
agreements that may s pec i fy what equi pment must  be f i el d as sembl ed .  

On l y  nonstructural a l ternative  1 i mposes an i denti f iabl e cost .  Assum i n g  a $ l O/ h  base rate p l us 
2 5% i nsurance and other payrol l cost and $ 1 . 50/h fri nge costs as  an overal l average , 1 h of 
staff overt i me wou l d  cost between $2 . 7  and $3 . 9  mi l l ion  ( 1 73 to 247 s taff, 36 months ) .  

In  s ummary , the veh i c l e i mpact reducti on v i a  nonstructural a l ternat i ve 1 i s  as fol l ows : 

50/50 s h i ft stagger 

25/75  s h i ft stagger 

Maxi mum VPH 

Base Al ternat i ve Reduct i on 

1 850/2630 

1 850/2630 

974/ 1 3 1 6  

1 387/3506 

776/ 1 1 84 

463/876 

The staggered work  s h i fts are not expected to change worker eff i c i ency . No other i mpact on the 
a rea or  area res i dents  other than reducti on of road congest ion can be i dent i fied . 

Summary. Increased traff ic  on U . S .  60 cou l d produce a major  adverse i mpact i f  no m i t i gation  
meas ures are carri ed o u t .  I ncreased del ays t o  traff ic  between Henderson , Kentuc ky ,  a n d  the 
S RC- I s i te duri ng peak use peri ods cou l d be expected to average 1 - 1 /4 to 2 h and to reach 4 h 
i n  extreme case s .  De l ays to traff i c  between Owen sboro and the SRC- I s i te cou l d  be expected to 
average 40 mi n to 1 . 5 h and to go as h i g h  as 3 h .  

Mi t i gation  measures  have been s tud i ed ,  and there are a variety o f  s uch meas ures that can reduce 
the potent ia l l y  adverse i mpact of i ncreased traff ic  on U . S .  60 ( Sect .  4 . 2 . 4 . 1 ) .  A number of the 
avai l ab l e measures have been comb i ned i nto a un i fi ed traff ic  mi t i gat i on p l an that shou l d  ensure 
t hat  acceptab l e  l evel s of serv i ce wi l l  not be exceeded on U . S .  60 .  

The project s pon sors w i l l :  ( l ) construct an i ntersect ion wi th  s i gna l s and turn l anes at  the 
SRC- I p l ant  entrance on U . S .  60 ; ( 2 )  encourage vol untary r i deshari ng . vanpool i n g .  and bus 
r i d i n g ; ( 3 )  ut i l i ze staggered works h i fts . or establ i sh a second s h i ft to reduce peak per i od 
traffi c ;  and ( 4 )  establ i sh a company-sponsored bus r i d i ng program i f  the preced i n g  measures 
fa i l  to ensure acceptabl e traffic  cond i t i ons  on U . S .  60 . 
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I n  addi t i on to the above acti ons , Federa l , State , and l ocal governments are study i ng the 
fea s i b i l i ty of the fo l l owing  mi t i ga t i on measures to i ncrease the effecti veness of those mea sures 
descri bed a bove : ( 1 ) rea l i gnment of curves and improvement of ra i l road cross i ng s  on U . S .  60 at 
Sta n l ey and Reed ; ( 2 )  constructi o n  of a temporary ramp from the Audobon Pa rkway to KY-1 554 to 
accommodate traffi c  to and from the area s west  of the SRC - I  p l ant s i t e ;  and ( 3 )  upgradi ng Sauer 
Lane from KY- 1 554 to t he p l ant  s i te (a rea r entrance wi l l  be constructed to a l l ow access  from 
Sauer Lane ) . If these mea sures are not undertaken , an i ncreased degree of effecti veness wi l l  be 
req u i red of the four  proj ect- sponsored measures desc ri bed above . S pec i fi ca l l y ,  a substanti a l l y 
l a rger number of compa ny- sponsored buses i s  l i ke ly to be req u i red and worker part i c i pa t i on i n  
the bus-ri d i ng program wi l l  have to be correspond i ng ly  g reater .  

Sect ion 4 . 6 . 2 . 2  of th i s document presents add i t i onal  i nforma t i on on t he  above mi t i ga t i on mea
sure s .  Before construct i on beg i ns , a deta i l ed traffic  mi t i gati on p l a n  wou l d  be i ssued by the 
project sponsors in coopera t i on wi th KYDOT and the Green R i ver  Area Devel opment Di strict  ( GRADD ) ,  
descri b i ng the exact costs of the measures to be taken and the i nsti tuti onal arrangements that 
wou l d  be necessary for the i r  impl ementat ion .  

W i thout an effect ive m i t i ga t i on effort l i ke that descri bed above , proj ect- i nduced traffic  wou l d  
resu l t  i n  unacceptab l e soc i a l  impacts o n  the commu n i t i es i n  the v i c i n i ty of  the proposed . s i te .  
Because o f  the l engthy traff ic  de l ays , i ncreased safety r i sks , and accel erated road deteriora t i on 
proj ected to occur on U . S .  60 between Owensboro and Henderson , construc t i on workers travel i ng 
to the Newman s i te wi l l  face extremely  adverse cond i t i ons da i l y .  The mu l t i -hour , one-way work 
tri p that wi l l  be the norm during the 5000-worker pea k construction  peri od wi l l  have a substan
t i a l ly  greater impact than the 90 mi n tri p that is genera l l y  cons i dered to be the upper l i mi t 
for construct i on workers ; many workers wou l d  find even th i s  90 mi n tri p i ntol erabl e .  The 
excess i ve time that wi l l  be req u i red for the da i l y work tri p is l i ke l y  to e l i c i t  the same ki nd 
of response from SRC- I constructi on workers that accompani es seri ous ly  degraded l i v i ng condi 
t i ons  i n  c l a s s i c  boomtown ca ses .  Under such c i rcumstances ,  worker turnover and absente e i sm i s  
freq uently h i g h ,  mora l e  i s  l ow ,  and producti vi ty suffers accord i ng l y ,  res u l t i ng i n  del ays of 
proj ect comp l eti on and/or the need to expand the construct ion  work force . I n  add i t i on to the 
obv i o u s  impl i cati ons for the proj ect workers and sponsors , such a s i tuati on wou l d  d i rect l y  
affect t h e  commu n i t i es of  the reg i on by i ntroduc i ng a work force t o  the area that i s  more 
tran s i ent than norma l for construction projects of th i s  k i nd ,  by extend i ng the t ime peri od 
duri ng wh ich i mpacts wi l l  be exper i enced , and , pos s i b l y ,  by i ncrea s i ng the number of workers 
that wi l l  have to travel to the s i te .  

Many current area res i dents wi l l  b e  severely affec ted by SRC- I - i nduced traffi c i n  the v i c i n i ty 
of the proposed s i te .  I n  add i t i o n  to the 1 600 peo p l e  res i d i ng i n  the seven smal l commun i t i es 
l ocated a l ong U . S .  60 between Owensboro and Henderso n ,  another 8000 i nd i v i dual s are d i stri buted 
throughout the rural areas between the two major  c i t i e s  who depend on U . S .  60 as a maj or access  
route . Many of  the near ly  80 , 000 res i dents of Owensboro and Henderson wi l l  a l so be  s i gn i fi 
cantly affected by proj ect-i nduced traff ic  ti e-ups a l ong U . S .  60 , wh i ch passes through both 
these urban centers . U . S .  60 wi l l  be seri ous ly  deg raded in terms of the standard mea sures of 
acces s i b i l i ty ,  travel time ,  safety , and comfort. The i mpacts wi l l  be especi a l ly severe for 
the numerous rura l res i dents for whom U . S .  60 i s  the pri mary l i nk  to work , school , and s hopp i ng 
and who wi l l  be forced to dea l wi th the mass i ve traffi c conges t i on and i ncreased safety ri sk  
da i l y .  Property val ues i n  the  v i c i n i ty of the  proposed s i te cou l d  al so be  adverse ly  affected 
by project- i nduced traffi c probl ems . In summa ry , proj ect- i nduced traff ic  wou l d  resu l t  i n  
extremel y severe hards h i ps and d i s ruptions  for many thousands o f  current res i dents i f  appro
pri ate mi ti gation  measures  are not taken and wou l d  consti tute an unacceptabl e soc i a l  impact for 
the commun i t ies  in the v i c i n i ty of the proposed s i te .  

Ra i l road transportation  

There wi l l  be  no d i rect impacts on the  ra i l  sys tem duri ng construction  of the  demonstra t i on 
p l ant except poss i b ly  for occas i onal  mater ia l  s h i pment to the s i te .  Th i s  i s  expected to have a 
neg l i g i b l e  i mpact on the ra i l  system . A poss i b l e  park-and-ri de ra i l  program to transport con
struct i on workers to the s i te is d i scussed above . 
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Barge transporta t ion  

As  presented in  Append i x  Y ,  three poss i b l e  barge scenarios  exi st : ( 1 )  del i very of demons trati on 
p l ant  construc t ion  machi nery and process equ i pment , ( 2 )  del i very of coal for the demonstrat ion 
p l a n t  i n  addi t ion  to scenari o 1 ,  and ( 3 )  del i very of coal for the commerci a l p l ant . The Green 
Ri ver has suffi c i ent excess  capaci ty to eas i l y  accommodate i ncreased barge traffi c duri ng the 
demonstrati o n .  

Aestheti cs 

Res i dents south of the ra i l road a l ong Sauer Land and Murphy Road wi l l  have re l at i ve ly  unobstructed 
v i ews of the s i te duri ng construct i o n .  Res i dents of Newman and other nearby sma l l commun i t i es 
wi l l  notice a s i g n i f i cant i ncrease i n  traffi c .  Boaters on  the Green Ri ver wi l l  a l so be aware of 
cons truction  act i v i ty .  

Archaeo l ogica l , hi storical , and pal eontol ogi ca l  i mpacts 

There are no s i tes potenti a l l y  el i g i b l e  for i nc l us i on i n  the Nati onal Reg i ster at the Newman 
s i te ( see Sect . 3 . 2 . 4 and Append ix  U ) . The SRC- I proj ect wi l l  have no s i gn i fi cant i mpact on 
archaeol o g i cal , h i stor ica l , or pa l eonto l og i cal  s i tes . 

4 . 2 . 4 . 2  Operat i ons  phase impact 

Mo st  of the soci oeconom ic  effects duri ng opera t i on of the proposed SRC - I  p l ant wi l l  be reduc
ti ons i n  the i mpacts that were created duri ng the constructi on period but w i l l  s ti l l  represent a 
net change over base l i ne cond i t i ons . 

Empl oyment 

The fi rst operati ons empl oyees are expected to commence trai n i ng and/or work at  the proposed 
S RC- I demonstration  faci l i ty i n  l ate 1 983  or early 1 984 when approximately 1 00 workers and p l ant 
superv i sory personnel beg i n  work  on  the s i te .  Fu l l emp l oyment wi l l  be  reached in  early 1 985 
when an  es t imated 725 personnel wi l l  be on s i te .  Thi s number i s  rough l y  doub l e that used i n  the 
DES and refl ects u pdated projecti ons by the appl i cant .  Anal ys i s  of faci l i ty s taffi ng requi re
ments i nd i cates that approximate l y  90  of these personne l  wi l l  be superv i sory , admi n i strat i ve , or 
techn ica l  empl oyees who are l i ke ly  to be transferred from other p l ants . The rema i n i ng 635 
empl oyees are expected to be h i red l oca l ly .  Of the 72 5 total  personne l , i t  is  projected that 
approximate ly  545 wi l l  res i de in  Owensboro and 1 80 wi l l  res i de in  Henderson .  I t  i s  poss i b l e  
that a sma l l  number o f  operati ons emp l oyees wi l l  commute from outs i de these communi t ies , but 
th i s  number is expected to be i n s i g n i f i cant .  

At  the  end of  construct i o n ,  the  constructi on- i nduced j obs wi l l  no  l onger be supported by con
s tructi o n  wages . However, the start- up  of fac i l i ty opera t i o n  wi l l  prov i de conti nui ng support 
for approximatel y  1 540 of the servi ce- sector j obs in the three-county area . By compari son to 
the secondary emp l oyment dur i ng the cons truct ion  phase ( between 1 490 and 2 1 00 jobs i n  the three 
county area ) , the above estimate of 1 540 serv i ce-sector jobs represents a net decl i ne of up  to 
560 jobs . 

Popu l ati on 

The 90 operati ons emp l oyees  expected to re l ocate to the three-county area are expected to bri ng 
househo l ds averag i ng 3 . 2  persons in s i ze ( the 1 970 persons-per-househo l d  average for Kentucky 
and I nd i ana ) . Thu s ,  the popu l at i on of the area i s  expected to i ncrease by about 1 60 persons , or 
by approximately 0 . 1 %  of the proj ected 1 985  popul ati on of the three-county area . I nstead of 
th i s i ncrea s e ,  a decrease may actua l ly  occur at that t i me i f  rel ocated constructi on workers move 
out of the area ; such out-m i g rati o n ,  however , seems unl i kely i n  v i ew of the proposed synthet ic  
fuel p l ant devel opment i n  the area and  t he  number of construct ion jobs  th i s wi l l  create . 

I ncome 

An nual wages  pa id  to operat ion empl oyees at the proposed SRC- I fac i l i ty are est imated at 
$20 , 31 0 , 000 per yea r ,  based on an  average annual sa l ary of $28 , 500 for operati ng  l a bor and 
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$30 , 000 for s uperv i sory personnel ( 1 980 dol l ars ) .  Approx imate l y  $1 1 , 1 70 , 000 ( 55 % )  of the total 
i s  est imated as  l ocal l y  d i sposabl e i ncome . Appl y i ng an aggregate three-county personal 
consumpti on-expend itures  mu l t i p l i e r  of  2 . 00 ( Tabl e 3 . 1 7 )  produces an estimate of $22 , 341 , 000 i n  
add i t ional  i ncome . 

The faci l i ty i s  expected to recei ve approx i mately 6000 tpsd  of h i gh-s u l fur coal at pea k capaci ty .  
At a n  anti c i pated price  o f  $ 1 . 30 per mi l l i o n  Btu and a n  average Btu content o f  5870 Btu/ kg 
( 1 2 , 940 Btu/ l b )  for Kentucky No . 9 coa l or i ts equ i va l ent , the va l ue of coa l pu rchases i s  
expected to tota l approx imatel y $73 . 7 mi l l i on per yea r .  These purchases represent a s i gn i f i cant 
economi c benefi t to the l ocal  areas that wi l l  supply coa l for the faci l i ty .  

Hou s i ng 

The 90 empl oyees estimated to be transferred from other p l ants to work at the proposed SRC- I 
fac i l i ty are expected to rent or purchase hou s i ng w i t h i n  the commun i t i e s  of Owensboro and 
Henderson . Con s i deri ng the wi thdrawa l of pl ant construction workers from the project area , the 
demand for 90 u n i ts s houl d be eas i l y sat i sf i ed .  

Tran sportat i on 

The prima ry i mpact of  p l ant  operation  on road traffi c  i s  expected to cons i st of con ti nued use  of  
U . S .  60 ,  wh i c h  wi l l  prov ide l ocal access  to  the  proposed S RC - I  faci l i ty .  The adverse i mpact of 
such  use is  expected to be smal l in  compa ri son wi th peak cons tructi on traffi c  in  1 983 . Assum ing  
1 . 9 persons per  car ,  an est imated 380 commuter tr ips  to  and  from the  s i te wi l l  be  made da i l y .  
I t  i s  est imated that approximate l y  2 2 0  tri ps wi l l  o r i g i nate from Ownesboro and that 1 60 tr ips 
w i l l  ori g i nate from Henderson . 

S i nce operat i ng  personnel  wi l l  be d i v i ded among three work s h i ft s ,  i mpacts on area roads 
( i nc l ud i ng  U . S .  60 ) w i l l  be m inor .  

Ra i l road transportat ion .  Coa l  wi l l  be  transported to  t he  demonstrati on p l ant  i n  tra i ns up to 
80 cars . Each car wi l l  ho l d  approxi mate ly  1 00 tons of coa l . On the average , there wi l l  be one 
trip per day , s i x  days per week .  The  ex i st i ng L&N  Rai l road tracks are more than adequate to 
supply the demonstrati on p l a nt ' s  coa l needs . 

As assumed i n  the methodo l o gy presented i n  the spi l l  ana l ys i s  i n  Append i x  DD , a 75-tan k-car 
tra i n  wou l d  have a twi ce-week ly  tri p to haul  the l i g ht l i q u i d  product , and a 60-tank-ca r  tra i n  
wou l d  have a once-a-month t r i p  to haul  the heavy products . 

The tra i n  u sed to haul  coal to the s i te wi l l  cross U . S .  60 , probably at Stan l ey .  The SRC - I  
p l ant  i nc l udes a curved entrance trac k desi gned t o  a l l ow t h e  un i t-tra i n  t o  ma i nta i n  1 0  mph 
speeds at the pl ant en trance . I t  i s  con s i dered l i ke l y  that the tra i n  wou l d  sti l l  be travel i ng  
at 30 mph  wh i l e  c ross i n g  U . S .  60 at  Stan l ey before s l owi ng  to  enter the  p l an t .  Tra i n s  l eav ing  
the p l ant s hou l d  a l so be abl e to  acce l e rate to  30  mph  speeds before reac h i n g  U . S .  60 cros s i n g s .  
Because t h e  tra i n  i s  approx imate ly  3906 ft l ong and wou l d  b l ock  traffi c o n  U . S .  6 0  for approx i 
mate l y  4 . 4  m i n  i f  travel i ng at  1 0  mph ,  there shou l d  be n o  probl em i n  comp l y i ng wi th Ken tucky 
Reg u l a t i on KRS 2 7 7 . 200 , wh ich  a l l ows a maximum obstruction t i me of 5 m i n  for a h i g hway , street ,  
or  navi gab l e  stream . 

There i s  f l ex i b i l i ty i n  schedu l i n g  tra i n  arrival  and departu re t imes , so schedul es  wi l l  be 
a rranged to avo i d  the peak veh i c l e  travel t imes on U . S .  60 .  

Ba rge tran sportat ion .  A ba rge doc k i n g  faci l i ty ( see Appendi x  Y )  wi l l  be constructed to  move 
material s to the pl ant s i te d ur i ng  con struction  of the S RC - I  p l ant .  I n  t he  event that t he  coal 
i s  purchased from a m i n e  that does not have nearby ra i l  access , coal wi l l  be barged to the 
demon strati on pl ant . I n  e i ther case , the Green R i ver  has suffi c i ent excess capac i ty to eas i l y  
meet the demonstrat ion p l a nt ' s  needs for barge tran sportation . 

Publ i c  serv i ces  and fac i l i t i e s  

No s i gn i f i cant d i rect i mpacts a re ant ic i pated on publ i c  serv i ces  and  fac i l i t i e s  i n  t he  impact 
reg i on .  Reduct i on o f  the s i ze o f  the S RC - I  l abor force shou l d  ease most o f  the i mpacts i nduced 
by the construction  p hase . Approximatel y  75 students enrol l ed i n  the schoo l s  of Dav i e s s  and 
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Henderson count i e s  in 1 983 wou l d  be attri butabl e to the proposed SRC - I  fac i l i ty opera t i on . No 
adverse i mpacts on the capac i t i e s  o f  the two coun t i e s ' sc hool sys tems a re a n t i c i pated . Ass umi ng 
a n  average cost  o f  educat ion per s tuden t of appro x i mate l y  $ 1 300 , the annua l  educat ion expense 
for the 75  s tuden ts w i l l  be a bout $97 , 500 . 

Taxes 

S i nce the Federa l governmen t reta i ns t i t l e  duri ng  demons trat i on phase operat i on , the fac i l i ty 
w i l l  be exempt from pay i n g  taxes . However , the Federal funds for areas des i gnated a s  i mpac ted 
by energy devel opment projects may be ava i l abl e .  The magn i tude of potent i a l  revenues  and the 
need fo r a l ternat i ve compen sat ion  systems w i l l  be eval ua ted . 

I n  the 2 1 -county i mpact a rea , revenues attri butab l e to the opera t i on s  of the SRC - I  fac i l i ty 
wou l d  be rel at i ve ly  i n s i gn i f i can t ,  s i nce empl oymen t  i s  expected to drop to 725  empl oyees by 1 985 
from a construct ion empl oymen t  peak of  3500 to 5000 in  1 983 . Assum i n g  the opera t i ons  empl oyees 
wou l d  be permanent residents  of the tr i -county i mpact reg i on . any fi scal  i mpacts wou l d  be con
centrated i n  Henderson , Dav i ess , and Va nderburgh count i es .  F i scal  effects i n  the reg i on wou l d ,  
however , b e  m i nor , when the 2 1 -coun ty reg ion  o f  i nfl uence reverted back to s teady s tate economi c 
l evel s .  

Aes thet i c s  

T h e  transportat i on corri dor a l ong t h e  western boundary of  t h e  s i te a n d  accompany i ng acti v i ty 
w i l l  be qu i te v i s i b l e ,  e s pec i a l l y  to res i dents  j u s t  wes t  of the s i te .  The p hys i ca l  s tructures 
v i s i b l e  beyond the immedi ate s i te a rea  w i l l  be the 56 . 4-m ( 1 85-ft )  coke s i l o ,  a 61 -m ( 200-ft )  
f l ue , a nd  some smoke s tacks . See  Sec t .  4 . 2 . 3 . 1  for  a d i scu s s i on of  cool i ng-tower i mpacts . 

4 . 2 . 4 . 3  Impacts rel a ted to commerc i a l i za t i on at  a n  expanded capac i ty 

I n troduc t i o n  

A t  present t h e  unava i l ab i l i ty of  s uff i c i ent ly  rel i ab l e i nforma t i on regard i n g  con struct i on and 
operat i on s  i n  the commerc i a l i zat i on phase prec l udes an  ana l ys i s  as deta i l ed a s  that devel oped 
for the demon stra t i on p hase . More spec i f i ca l l y ,  proj ected 1 987 basel i ne est imates for the 
commerc i a l SRC- I  s i te ,  real i st i c  con s truct i on sc hedu l e and l abor requ i rements ,  and opera t i on s  
data are unava i l abl e .  Neverthe l e s s , a prel im i nary s e t  of  e st ima tes i s  presented bel ow that 
attempts to a ss i st in understand i n g  the genera l l evel  of  the consequences of  commerc i al i za t i on . 
The  pr imary a s s umpt i on on wh i ch the fol l owi ng e st imates res t  i s  that the soc i oeconomi c  i nfra
s tructure ex i s t i n g  duri ng the demonstra t i on phase wou l d  cont i nue  to ex i s t  es senti a l l y  una l tered 
dur i ng the commerc i a l i za t i o n  phase . 

Construct i on 

An est i mated tota l of approx imate l y  5000 to 1 0 , 000 construc t i on workers at  peak wou l d  be needed 
o ver an e i ght-year per i od to construct the commerc i a l  p l a n t .  Th i s  tota l i s  in add i t i on to the 
proj ected 725  peop l e who wou l d cont i nue to operate and ma i nta i n  the demonstra t i on p l an t .  

I t  i s  i mportant t o  empha s i ze that a l l e st imates are con t i ngent upon t h e  s i ze  a n d  t i me of  peak 
con struct i on act i v i ty and that no  rel i abl e i nformat i on is ava i l ab l e in these respec ts . Nei ther 
do these e s t i mates take i nto cons i dera t i on any cumu l at i ve impacts potent i a l l y  resu l t i ng from the 
concu rrent construct i on/opera t i on of  any other synthet i c  fuel product i o n  fac i l i ty .  These 
cumu l a t i ve i mpacts of mul t i - project or i g i n  a re treated in  Sec t .  4 . 2 . 5 . 

Construc t i on worker rel ocat i on 

I n  the 1 1 6 - km ( 7 0-mi l e ) z one  around the S RC- I  s i te ,  i t  i s  e st i mated that of the 5000-to- 1 0 , 000 
person peak con struc t i o n  l abor forc e ,  about 3250 to 5000 w i l l  be l ocal  h i res  who commute da i l y  
t o  the job  s i te ;  some 1 300 t o  3700 construc t i on workers a re l i ke l y  t o  b e  d i s tance movers or 
travel l ers , re l ocat ing  w i t h i n  the 1 1 6- km ( 70-mi l e ) zone . Comparabl e e st imates for the pr imary 
i mpact coun t i e s  of Da v i es s , Henderson , and Vanderburgh i n d i cate a bout  1 900 to 2900 l ocal  com-
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muters and 1 000 to 2800 i n-movers , th i s  t ime coun t i ng  both d i stance and l ocal movers/travel ers 
for the reasons  d i scussed in the demograph ics  subsection of Sec t .  4 . 2 . 4 . 1 .  Al l of  these esti 
mates are rel ated to peak construction acti v i ty .  

Because o f  the expectation  that demons trati on-phase con struction wi l l  resu l t  i n  con s i derabl e 
s hortages of construction  craft workers , i t  i s  read i l y  i nferred that the l a rger sca l e  of the 
commerc i a l i zati on-phase con struction wi l l  further ove rburden craft l abor markets in the reg i o n .  
Because of  th i s  reg i onal  competi t ion  for l abor,  part icu l arly i n  l i ght  of  the other proposed 
synfuel pl ants i n  the area , careful pl an n i n g  wou l d be necessary to ensure the avai l ab i l i ty of an 
adequate l a bor force . 

I n d i rect empl oyment 

Demonstrat i on -phase ana l ys i s  trans l ated to the s i ze of commerc i a l i zation-phase peak  l abor force 
l eads to an est imated 3370  to 6740 i nd i rect ( secondary) j obs created at peak constructi on 
acti v i ty i n  the l 1 6-km ( 7 0-mi l e )  zone and approximate ly  2 1 00 to 4200 i n  the three-county area . 

The number of construction workers mov i n g  to the area dur ing  cons truct i on of the commerical  
p l ant  wou l d  be l arger than  the number dur ing  cons truction  of  the demonstrat ion  faci l i ty .  How
ever , because th i s  i n -m i grat ion wou l d  occur over a l onger period of t ime ,  the l ocal i nfras truc
ture i s  more l i ke ly  to be abl e to keep pace wi th the rate of  popu l ation  i ncrease .  Al s o ,  
experi ence ga i ned by the l oca l area i n  accommodating  demon strati on pl ant con s truction s houl d 
he l p i n  pl ann i ng  for growth during  commerical  pl ant construct ion . 

Demograph i cs 

Tota l i n-mi gration  to the 2 l -coun ty area ( 1 1 6- km ,  o r  70-mi l e ,  zone)  by workers and dependents 
respondi ng to both primary and i n d i rect ( secondary )  jobs i s  est imated at 3800 to 1 0 , 400 persons  
at peak  construct ion , i nc l udi ng some 800  to  2200  school age c h i l dren . For the three-county 
pri mary i mpact area , a tota l  i n-m i grat i on of about 3000 to 8000 persons i s  l i ke l y ,  i ncl ud ing  
about 630 to  1 700 schoo l  age c h i l dren . 

The  estimate of 3000 to 8000 new res i dents i n  the three-county area represents between 1 %  and 
2 . 7% of  the area ' s  proj ected 1 985 popul at ion , and thus i s  not l i ke ly  to resu l t in s i gn i fi cant 
adjustment  probl ems for the soci oeconom ic  i nfrastructure of  the area as  a who l e .  Th i s ,  of  
course , does  not deny the pos s i bi l i ty of  spec i f ic  or  h i g h l y  l ocal i zed s i gn i f i cant impacts , nor 
does th i s  conc l u s i on stem from any con s i derat ion of  any of the other proposed synthet ic  fuel  
p l ants in  the v i c i n i ty of  SRC- I . 

I ncomes 

Est imated cons tructi on payrol l for the 1 2  months  surround i n g  the pea k cons truction  empl oyment i s  
about $ 1 60 to $320  mi l l ion  i n  1 980 dol l ars . G i ven the rel ati onsh i p  establ i s hed for the 
demonstrati on-phase ana lys i s ,  th i s  payrol l impl i es add i t i onal  i nd i rect ( secondary )  i ncomes of 
about $ 1 50  to $300 mi l l i on in the l 1 6- km ( 70-mi l e )  zone for the above t ime frame , i nc l udi ng some 
$ 1 00 to $200 mi l l ion  ( 1 980 dol l ars ) rece i ved by persons l ocated i n  the tri -county area of 
Dav i es s ,  Henderson , and Vanderburgh coun t i es . 

Hou s i n g  

The  l onger cons tructi on period for the commeri ca l  pl ant wou l d l i ke ly  resu l t i n  grea ter propor
t i ona l  demand  for permanent hous i n g  and l ess  proport i onal  demand for renta l houses and apart
ments . As i nd i cated in Sect .  3 . 2 . 4 . 3 ,  the ava i l abl e supp l y  appears adequate to hand l e demon
strat i on phase i n -mi grati on ; because commerc i a l i zation  phase i n -mi gration  wou l d  occur over a 
l onger period of t ime , the l ocal i n fras tructure s houl d be abl e to accommodate the popu l ation  
i ncrea se .  Mo re spec i f i ca l l y ,  the above i n-mi gration  estimates and the  demonstrat ion-phase 
ana lys i s  s uggest that the demand fo r hous ing  in  the three-county area wou l d l i ke ly  be as  
fol l ows : 



Dav i es s , Henderson , and Vanderburgh 
coun t i es 

4 - 1 00 

Tota l  hous i n g  

1 2 1 0-32 20 

S i ng l e  homes 

6 1 0- 1 620 

aApartments , s l eep i ng  rooms , campers , and dorm i tories . 

Pu bl i c  servi ces and fi nance 

Mob i l e  homes 

290-780 3 1 0-820 

Commerc i a l i zat ion wou l d  prov i de a s i gn i fi cant econom ic  benefi t  to Dav i e s s  County in the form of 
a l arge i ncrease to the l ocal tax base , because ownersh i p  of the fac i l i ty wou l d  be transferred 
from the Federal government to pri vate i ndustry at the end of the demonstrati on phase . 

Cu rrent and p l anned water and sewer overal l capac i t ies  shou l d be genera l l y  adequate for the 
popu l at i on i ncrease ;  however,  certa i n  serv i ce areas may have to be expanded to support the 
i ncreased hou s i n g  needs necess i tated by the i n-mi grant wor kers . 

Demands on pol i ce and fire  protect ion s houl d be absorbed by l ocal commu n i t i es wi thout effects on 
overal l serv i ce or adequacy l evel s ,  a l though some i ncrease in manpower wou l d be needed .  

Tax  revenue to t he  county and  the  S tate wi l l  be l arge and  s houl d be  more than adequate to  pay 
those j ur i sd i ct ions  rece i v i ng i t  for i ncreased publ i c  servi ces needed dur ing  the construction 
peri od .  Shou l d  fu l l  owners h i p  pass to the pri vate sector , as  i s  currently  p l anned , Dav i ess 
County and the State of Kentucky wou l d  commence to col l ect  taxes on SRC- I .  T he assessed va l ue 
of the demonstrati on faci l i ty i s  expected to be rough ly  $ 1 . 4  b i l l ion . G i ven th i s  va l ue and 
current tax rates ( see Tabl e 3 . 23 ) , SRC- I wou l d  be l i abl e for about $ 5 . 4  mi l l i on i n  county and 
school d i str ict  property taxes and about $3 . 9  mi l l i on in State property taxes . The actual va l ue 
of the expanded commerci a l  p l ant shou l d  be con s i derably l arger .  

None o f  the above ment i oned revenues wi l l  go  d i rect l y  t o  the c i ti es o f  Henderson and Owensboro , 
and th i s  cou l d  create s hort-term fi scal imba l ances requ i r i ng m i t i gation  measures . I n  any cas e ,  
t he popu l at ion  i n-mi grat i on i nto the Henderson Coun ty area cou l d resu l t i n  nega t i ve fi nanci a l  
i mpacts because the area mi ght  experi ence a need for  i ncreased publ i c  serv i ces wh i l e  not  
rece i v i n g  tax  payments d i rectly associ ated wi th the construct i on and operat ion of the  SRC - I  
faci l i ty .  

The su rround i n g  county areas i n  Kentucky , I nd i ana , and I l l i no i s  wi l l  experi ence a moderate l evel 
of  growt h .  At present , s i g n i ficant fi scal impacts are not expected . However,  to the extent 
that expenses are i ncurred by Henderson County or the c i t i es of Henderson or Owensboro as a 
resul t of workers ' mi grat i on to these areas , there cou l d  be negati ve fi nanc ia l  i mpacts , because 
t hese j uri sdi ct i ons  wou l d  not rece i ve d i rect tax payments from the p l an t .  

Transportat ion  

By 1 986 (when  cons truct ion on  the expanded commerci a l  p l ant i s  schedu l ed to  beg i n ) ,  i t  i s  
as sumed that m i t i gat i on s trateg i e s  wi l l  have been taken to i mprove the phys i ca l  access  to the 
fac i l i ty at l evel s of traffi c commensurate w i th the needs of the cons truc t i on l abor force for 
the demonstrati on p l ant . These strateg i es cou l d  i nc l ude improvement of U . S .  60 and con struct ion  
of an i n terchange on the Audubon Parkway . For the commerc i a l  phase , these  improvements to  the  
road system wi l l  be  neces sary and must be  suppl emented by a park-and- ri de bus and/or park-and
r i de ra i l  program if the projected 5000 to 1 0 , 000 constructi on work force is to be accommodated . 
I f  s tructural i mprovements such as those menti oned above are not made , the exi s t i ng road system 
cou l d  not accomodate the traff ic  generated by the commerc i a l  construct i on l abor force unl ess  
park-and-r ide programs are  1 00% effect ive .  

Ra i l road transportat i on .  I t  i s  expected that a l l coal for the commerc i a l  p l ant wi l l  be trans
ported by  barge . I t  i s  ant i c i pated that a l l commercial  p l ant products wi l l  be s h i pped by rai l .  
Th i s  i s  est imated to resu l t i n  ten 7 5-tank-car tra i n  tri ps per week for the l i g ht product and 
fi ve 60-car tra i n  tr i ps per mon th for the heavy product . T h i s  is an overal l average of l ess  
than two tra i n tr ips  per  day. 

The exi sti ng  L&N Ra i l road t rack i s  more than adequate to supp ly  the commerc i a l  p l ant product 
s h i pment needs . 
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A s  during  the demonstrat i on phase ( see Sect .  4 . 2 . 4 . 2 ) , Kentucky Regu l at ion KRS 2 77 . 200 - wh i c h  
a l l ows a maximum of 5 m i n  for obstructi ng  a hi ghway , s treet , or  navi gabl e stream - wi l l  easi l y  
b e  met. 

There i s  fl exi bi l i ty in schedu l i ng tra i n  arri val and departure t imes , so schedu l es wou l d  be 
arranged to avo i d  the pea k veh i c l e  travel  t ime on U . S .  60 . 

Ba rge transportat ion .  Coal sh i pments to t he  commerc ia l  p l ant are  expected to  be  primari l y  by 
barge .  I ncreased traffic  a l ong t he  Green R i ver  due  to  t he  SRC- I  commerci a l  p l ant i n  conj unct ion  
wi th other p l ants cou l d  cause  d e l ays at l ocks unl ess l ock  capac i ty i s  i ncreased i n  the  meantime 
( Sect . 4 . 2 . 5 ) .  

Commerc i a l  operations  

Operat ion of the commerc i a l  p l ant wou l d  resu l t  in  the  emp l oyment of approximately an add i t i onal  
1 475 peop l e ,  or a tota l of 2200 personne l . Operat ion of the commerc i a l  fac i l i ty wou l d  rough l y  
tri p l e  t h e  magni tude of t h e  i mpacts associ ated wi th  the operat ion o f  t h e  demonstrat ion fac i l i ty ,  
but  the operat ions i mpacts wi l l  neverthe l ess  represent a substanti a l  dec l i ne from the impacts 
stemming  from the constructi on of the commerci a l  faci l i ty .  

4 . 2 . 4 . 4  Impacts of decomm i s s i o n i ng and mothba l l i ng 

S i nce the l and and faci l i ty wou l d  rema i n  u nder DOE owners h i p ,  ant ic i pated tax revenues wou l d  
not be co l l ected for use  o f  the s i te .  The mothba l l ed fac i l i ty wou l d  provi de n o  economic  bene
f i ts and wou l d a l so prec l ude other i ndustr ia l  deve l o pment  capabl e of prov i d i ng tax revenue . As 
a resu l t of e i ther decomm i s s i on i ng or mothbal l i ng ,  the majori ty of the operat ional  l abor force 
wou l d  be l a i d  off , wi th the probabl e l os s  of many s econdary support jobs as  we l l .  Shou l d DOE 
e l ect to decomm i s s i on the fac i l i ty ,  it cou l d  be sol d by the Genera l Serv i ces Admi n i strat i on for 
pri vate use  and wou l d  become taxabl e .  

4 . 2 . 5  Cumu l at i ve impacts 

4 . 2 . 5 . 1  I ntroduct ion 

The proposed S RC- I  faci l i ty i s  one of n i ne energy projects current ly  under constructi on or 
p roposed for construc t i on in the v i c i n i ty of the Newman s i t e .  These projects are i denti fi ed i n  
Ta b l e  4 . 43 ,  and the i r  rel ati ve l ocat ions  are i nd i cated i n  Fi g .  4 . 9 .  A constructi on and opera
t i on sched u l e  for the projects is presented in F i g .  4 . 1 0 .  

Al though the i mpacts o f  SRC- I must be assessed by themse l ves , i t  i s  i mportant to i dent i fy and 
eval uate synerg i st ic  effects tha t may resu l t as  a consequence of  constructi on and operation  of  
S RC- I in  concert with  the other  energy projects i n  the affected reg i on . Even  i f  each i nd i v i dual  
energy proj ect ,  i nc l ud i ng SRC- I ,  were projected to cause no s i g n i f i cant impact on i ts part i cu l ar 
env i ronment ,  i t  i s  pos s i b l e  tha t ,  acti ng together , s i gn i fi cant impacts cou l d  occur i n  the reg ion  
or i n  part i c u l a r  subreg i on s  as a consequence of mu l t i p l e  s i t i ng s . Al ternat i ve ly ,  i f  probl ems 
are proj ected to res u l t from construct ion and/or operat ion of SRC- I or any of the other i nd i 
vi dual  projects ,  these probl ems may be exacerbated by the construct ion  and/or opera t i on of the 
other proj ects . Thi s secti on as sesses the degree of i nteract ion  that can be expected as a 
resu l t  of the S RC- I p l ant ' s  construction  w i th i n  the context of mu l t i p l e  s i ti ngs and the degree 
to wh i ch cumu l a t i ve i mpacts imp i nge  on ex i st i ng resources i n  the re l evant natural  and human 
envi ronments . 

Th i s  d i scuss ion  i s  constrai ned by the l i mi ted avai l abi l i ty of data and by the cons i derabl e 
u ncerta i nty that s urrounds the proj ect des i g n  and constructi on sched u l es of the synfuel and 
e l ectr i cal  generat i ng faci l i t i es l i sted in Tabl e 4 . 43 .  Thus , thi s ana lys i s  o n l y  suggests the 
types and magn i tudes of cumu l ati ve i mpacts wi th wh i ch the SRC - I  project cou l d be associ ated . 

Consi derab l e  envi ronmenta l data have been co l l ected and eva l uated for the proposed SRC - I  demon
s trat ion  p l ant through s i te-mon i tori ng programs and conceptual des i gn studi es . Three other 
synthet i c  fuel faci l i t i e s  are in the feas i b i l i ty phase of des i g n ,  and spec i f i c  data for a 
rel i a b l e  q uant i tati ve assessment of cumu l at i ve impacts are not avai l abl e .  A l s o ,  because some 
proj ect i nformat ion  i s  cons i dered propri etary ,  detai l ed project p l ans have not been rel eased by 
DOE or the Kentucky Department  of Energy for analys i s  or  publ i cat ion . The Kentucky Department 
of  Energy i s  a l so studyi ng potent i a l  cumu l at i ve impacts from the proposed synfuel p l ants and 



Name/location 

1. SRC-[ (demonstration) 
Newman, Ky.  

SRC·( (commercia!) 

2. W. R .  Graceb 
Baskett, Ky.  

3. Trj·State Synthetic 
Fuels (SASO L)  Project 
Geneva, Ky. 

4. H·Coal Project" 
Cloverport, Ky. 

5 Rockport I and [ I  
Rockport, In d .  
(Spencer Co.) 

6. O .  B. Wilson Plant 
Matanzas, Ky. 
{Ohio Co.1 

7 .  Gibson Plant 
Princeton, Ind . 
{Gibson Co . 1  

8. Hancock Plant 
Cannelton Dam, Ky. 

9. A. B.  Brown Plant 
West F ranklin, Ind. 

JTentative schedule. 

Operator 

Indiana Michigan 
Electric Co. 

Big Rivers 
Electrical Coop. 

Public Service of 
Indiana 

Kentucky Utilities 

Southern Indiana 
Gas and Electric 

bCurrent!y l imited to process design. 
cUnder construction.  
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Table 4.43. Synfuel facilities and electricity.generating plants 

proposed or under construction in the Newman, Kentucky area 

Approximate coal 
mput 

(tons/d) 

6,000 

30,000 

30,000 

20,000 

23,000 

TVpe 

Synfuel facilities 

Solid, 
liqUid, 
and gaseous 
hydrocarbons 

Liquid 
hydrocarbons 

Liqu!d 
hydrocarbons 

Liquid 
hydrocarbons 

Electricity.generating plann 

Product 

bbl/d 
equivalent 

20,000 

1 00,000 

50,000 

50,000 

Schedule 
Capacity Construction Operation 

{MWI begins 

1982" 

1988' 

1983' 

1 983' 

1984' 

1 ,300/1 ,300 ck 

395/395 1981/1981 

650 

650/650 1982/1982 

250/500 

begins 

1 985' 

1996' 

1 988' 

1 988' 

1 988' 

1 986/1987 

1 984/1986 

1984/1986 

1 979/1994 

1984/1 988 

has rel eased three reports :  An Assessment of Envi ronmenta l and Heal th  I ssues  ( February 1 98 1 ) ,  
A Ba s i s  for P l an n i ng and  Assessment ( Ma rch 1 98 1 ) ,  and A Coal Convers i on Proj ect S ummary (Apri l 
1 981 ) .  SRC- I i s  the f i rst of the synfue l  p rojects i n  the a rea to reach th i s stage i n  the 
perm i t t i n g  and NEPA p rocess . Furthermore , SRC- I i s  a demonstrati on p l ant i ntended to tes t the 
economic  and envi ronmental  feas i b i l i ty of the p rocesses i nvo l ve d .  Hence , much of the i nforma
t i on on i mpacts associ ated w ith  S RC- I  wi l l  be ava i l abl e on ly  after the p l ant  i s  i n  operat i on .  
Th i s  i nforma t i on coul d ,  i n  turn , b e  used t o  mod i fy des i gn features o f  future p l ants . Where data 
on  envi ronmental impacts are l ac k i n g ,  i t  wi l l  be i ncumbent on p l anners of the l ater proj ects to 
assess  more ful l y  than i s  current l y  poss i b l e the cumu l a t i ve impacts that may resu l t  from 
i mp l ementa t i on . Because  s pec i f i c  des i gn i nforma t i on for fac i l i ti es other than SRC - I  i s  not 
avai l abl e ,  best-ava i l abl e est imates of des i gn capac i ty and resource req u i rements a l ong wi th 
con servati ve estimates of i mpacts have been used throughout t h i s  secti on .  

To prov ide a conservati ve eval uation  of cumu l at i ve impacts , the reg i on i s  defi ned a s  an area of 
western Kentucky and southern I n d i ana in wh i ch four synfuel  p l ants have been proposed and f ive  
e l ectri ca l  generat i n g  p l ants are  e i ther proposed o r  under constructi on ( see Tabl e 4 . 43 ) . Al l 
p l ants occur wi thi n a commu t i ng d i stance of 1 1 6  km by road ( 70 road mi l es ) * of the SRC - I  s i te . 
The primary cri ter i a  for del i mi t i n g  a reg i on for eva l uation  of cumu l ati ve i mpacts i nvol ve l abor 
mi grati on patterns and other soci oeconomic  i mpacts , l i ke ly  d i rect spat ia l  i nteract i ons , imp i n ge
ment on common resources such as  water quan t i ty and qual i ty and a i r  qual i ty ,  and j o i n t  use  of 
exi sti ng or  p roposed tran sportati on networks . I n  t h i s  cas e ,  cumul at i ve soci oeconom ic  i mpacts 

* 
For purposes of t h i s ana l ys i S ,  i t  was assumed that 40 a i r  mi l es i s  roughl y  equ i va l ent to 

70  road mi l e s .  



ELECTfllCAL GENERATING PLANTS Ii!! ROCKPORT 8 D B  WILSON Y GIBSON • "ANCOCK t::. A B BROw� 

4- 1 03 

F i g .  4 . 9 .  Energy p roject l ocat i ons i n  the vi c i n i ty o f  the SRC- I s i te .  
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1981 1982 1983 
• PEAK CONSTRUCTION 

1984 1985 

• TRANSITION FROM CONSTRUCTION TO OPERATIONS 

_ _  - - CONSTRUCTION 

� OPERATIONS (PERSONN EL) 

a l F  COM M E RC)ALlZATION PROVES F EASI B L E ,  SRC I OPERATIONS WOULD OCCUR 
AFTER 1989, W I TH AN OPE RAT I O N A L  MANPOW E R  L E V E L  OF 2200. 

1986 1987 1988 

F i g .  4 . 1 0 . Proj ected c umu l a t i ve construc t i on and o pera t i on schedul e  for n i ne energy 
proj ects in the vi c i n i ty of the Newman s i te .  
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a re expected t o  b e  extreme ly  i mportant .  E i g ht of  the  n i ne energy-rel ated projects i dent i fi ed i n  
t he reg i on are featu red i n  th i s  analys i s  (one of the foss i l -fuel p l ants , G i bson 5 ,  wi l l  be 
compl eted before SRC- I constructi on i s  expected to beg i n ) . No other projects were i denti f ied 
duri ng the scopi ng process  that e l i c i ted i nputs from the pub l i c  and other l ocal , State , and 
Federal agenc i e s .  

The pri mary features that cou l d  experi ence cumu l a t i ve impacts i nc l ude ( 1 ) soc i a l , economi c ,  and 
cul tura l  resources ; ( 2 )  dra i nage networks ; ( 3 )  reg i ona l  a i r masses ; (4)  urban centers ; ( 5 )  coa l 
resources ; and ( 6 )  h i g hway , ra i l ,  and water transportat i on routes . Based on an assessment of  
the  l ocation  of the compet i ng  p l ants and resources , spec i fi c  p l ants hav i ng potent ia l  for 
s i gn i fi cant cumu l at i ve effects w ith  the SRC- I  p l an t  are i denti fi ed for each reg i onal  feature 
( see Tab l e  4 . 44 ) . 

Table 4.44. Anticipated degrees of spatial interaction with SRC.18 

Drainage Regional Urban Coal Transportation 
networks a i r  masses centers reserves routes 

Grace H M H H H 
Tri·State L L H H H 
H-Coal L L M H M 
Rockport L L M H M 
D. B. Wilson H L M H M 
G ibson L L M H L 
Hancock L L M H M 
A. B. Brown L L M H M 

'Conservative assumptions used in determining categories low ( L l ,  medium (M ) ,  
h igh ( H ) .  

4 . 2 . 5 . 2  Land 

It is ant ic i pated that effects on l and use,  geol ogy , soi l s ,  and terrestri a l  eco l ogy as a resu l t  
of S RC- I and other energy devel o pments wi l l  for the most part be s i te spec i fi c  and l ocal i zed and 
wi l l  not resu l t  i n  cumu l at i ve impacts . However ,  as i s  s tated i n  Sect .  4 . 2 . 1 . 1 , the SRC- I 
proj ect , as we l l  as the other energy projects , wi l l  resu l t  i n  a reducti on of prime farm l a nd .  

Because the percentage o f  l oca l agri cu l tural l and to be affected i s  l ow ( 0 . 3% a t  the county 
l evel for the SRC- I faci l i ty ) , i t  i s  un l i ke l y  that the p l a n ts themsel ves wi l l  contr i b u te 
s i gn i ficantly to thi s probl em .  At the same t ime ,  i t  i s  probab l e  that i nd i rect impacts such as 
res i dent i a l  and commerc i a l  devel opment wi l l  cause some wi thdrawa l of  agri cul tural l and on the 
ma rg i ns of exi s t i n g  u rba n area s .  

Both the d i rect and i nd i rect i mpacts o f  the four  synfue l s  p l ants and the fi ve e l ectri cal 
genera t i ng p l ants proposed , p l anned , or  under constructi on wi l l  accumu l a te wi th i n the reg i on .  
The Kentucky Oepartment o f  Energy Study o f  March 1 981 noted that each of the four  synfuel p l ants 
wi l l  req u i re from 1 000 to 2000 acres of l and for the faci l i ty .  However , the phase-zero 
del i verabl es for the H-Coal p l ant descri be an 8500-acre s i te .  Therefore , the amount  of acreage 
requ i red cou l d  be much h i g her .  Most  of th i s  acreage wou l d  be  farml and , much of  wh i ch may be  
pr ime farm l a nd .  Add i t i onal  l and may i n  some ca ses be  needed for  waste d i s posal . For the 
fou r  synfue l s  p l ants th i s wou l d  amount to rough ly  23 ha ( 56 acres ) per yea r ,  wh i ch cou l d  be 
returned to productive u s e .  

About 1 6 1 9  h a  ( 4000 acre s )  of l and mi ght b e  d i s tu rbed annua l l y  b y  surface m i n i ng of  coa l for the 
four p l ants . Some of th i s  coal wou l d  be under agri cul tural l ands , a l though s urface mi n i ng l aws 
req u i re that any farm l a nd d i sturbed be returned to i ts ori g i na l  p roducti v i ty .  
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Popu l at ion  growth resu l t i n g  from the new p l ants wi l l  resu l t  in an add i t i onal  l os s  of l and to 
urban sprawl . I t  has  been est imated that the maximum add i t i onal  urban areas needed from 1 990 to 
1 992 a re 1 335  to 2023 ha ( 3300 to 5000 acre s )  for p l ant operat ion and 1 538 to 3076 ha ( 3800 to 
7600 acre s )  for coal mi n i ng .  I t  i s  not fea s i bl e to est imate what fracti on of these acreages 
wou l d  be farml and , a l though the fracti on cou l d  be h i g h .  

Land acreage l ost  t o  power l i ne and transportat ion corri dors wou l d  b e  much l ess , and the impact 
of th i s l os s  wou l d  be re l at i ve ly  m inor .  Agr i cu l tural acti v i ti es wou l d  probably be al l owed to 
conti nue underneath power l i nes . 

The s i tes are suff i c i ent ly  d i spersed and separated by l ocal rel i ef so that no d i rect cumu l a t i ve 
i mpacts to the l and are anti c i pated . None occur on d i rect downs l ope drai nage courses of the 
o t hers except a l ong maj or dra i n age channe l s .  The s i tes are suffi c ient ly  d i s persed that they 
s hou l d have no d i rect cumu l ative  effect on terrestri a l  an ima l  habi tats . I t  i s  l i ke l y ,  however ,  
that recreati onal act i v i ty and l and u s e  w i l l  i ncrease i n  the area , thus  i ncreas i n g  man- i nduced 
stresses on l ocal an i ma l  popul ati ons . Secondary l and use i mpacts , such as res i den t i al , com
merci a l , i n s t i tutiona l , and i ndustria l  devel opment resu l ti ng from i ncreased reg i onal popu l at i on 
pressure , w i l l  l ead to d i rect encroachment on terrestri a l  habi tats . A i r  pol l ut i on al so may 
degrade terrestrial  habi tats , but cumu l ative  a i r  qual i ty effects for SRC - I  are expected to be 
l i mi ted to probl ems as soc i ated w i th the W .  R .  Grace project . No endangered terrestr ia l  spec i e s  
occur i n  t h e  area , w i th the excepti on o f  t h e  I n d i ana bat , whose habi tat extends throughout the 
area dur i n g  the summer month s .  The fac i l i ti es occupy an i ns i gn i fi cant port i on of the speci es 
range , a l though reduct ion  of r i veri ne habi tat and a i r  pol l ut i on may have some i mpact on the 
spec i e s .  The p l ants wi l l  have no cumu l ative  effect on the wi nter habi tat cons i dered cr i t i ca l  to 
the spec i es ' surv i val ( see Append i x  K, Sec t .  K . l . 6 . 1 ) .  

4 . 2 . 5 . 3  Water 

Al l n i ne energy faci l i t i es are l ocated in the dra i nage bas i n  of the O h i o  Ri ver ( F i g .  4 . 1 1 ) .  
F i ve of them ( A .  B .  Brown , Tr i-State , Rockport , Hancock , and H -Coa l ) are l ocated on the ma i n  
s tem o f  the O h i o .  T hree ( W .  R .  Grace , SRC- I , and D .  B .  W i l son ) are on the Gree n ;  and one 
( Gi bson ) i s  on the Wabash .  W .  R. Grace i s  l ocated near the mou th of the Green Ri ver ,  however , 
and i s  s i tuated far enough downstream to be wi th i n  the backwater nav i gati on pool of the Oh i o .  
Consumpt i ve w i t hdrawal s t h i s  cl ose to the confl uence are l i ke l y  to be more s i gn i f i cant to the 
Oh i o  Ri ver t han to the Green Ri ve r .  Impacts t o  t h e  Green and Wabash r i vers are assumed t o  be 
l i mi ted to p l ants l ocated on those tr i butari es , but  water quan t i ty and qual i ty impacts of a l l 
n i ne p l ants cou l d  have a cumu l at i ve i mpact on the O h i o  downstream of poi nts  of confl uence . The 
greater vol ume of fl ow i n  the O h i o  reduces the l evel of i mpacts res u l t i ng from cumu l a t i ve 
effects but extends the u l t imate cons i derat i on of cumu l at i ve impacts to the ent i re O h i o  R i ver 
bas i n .  

Cumu l a t i ve impacts to the Green Ri ver associ ated wi th the SRC-I faci l i ty and other energy 
deve l o pments i n  the area on s urface hydro l ogy , surface water qual i ty ,  and aquati c  ecol ogy are 
pr imari l y  rel ated to the extent to wh ich  consumpti ve water wi l l  be requ i red and to the vol ume 
and qual i ty of effl uent d i scharge dur i ng  the operation  phases of the var ious  pl ants . Because  of 
the des i gn features of the proj ects ,  no cumu l a t i ve effects are anti c i pated to occur for ground
water qual i ty .  It i s  pos s i bl e ,  however , that unforeseen probl ems may occu r ,  such as breaks  i n  
the  waste contai nment system , w h i c h  may go undetected for a peri od , thus  faci l i tat ing  i nfi l tra
t i on of contami nants i nto aqu i fers . These types of probl ems can be deal th wi th case by case 
throu g h  a conti nual  envi ronmental mon i tori ng  program such as those i ncl uded i n  the des i gn of the 
SRC fac i l i t i e s .  

Water quanti ty 

Projected water consumpt ion cou l d generate s i gn i fi cant cumul ati ve impacts on surface hydro l ogy . 
The SRC-I  demonstrat ion p l ant i s  expected to consume approxi mate l y  1 59 l i ters/s ( 2520 gpm ) , 
wh ich  i s  l es s  than 2% of the 7-d , 1 0-year l ow fl ow of the Green Ri ver ( 1 1 , 1 60 l i ters/ s ) . E st i 
mated water u s e  dur ing  commerc i al operat ion o f  SRC-I i s  est imated t o  b e  747 l i ters/s o r  6 . 7% of 
the 7-d , 1 0-year l ow fl ow of the Green Ri ver . I f  the commerc i a l -sca l e  water requ i rements from 
the Green Ri ver for S RC- I  are combi ned w i t h  other projects ( W .  R .  Grace , D. B .  W i l son , and the 
exi s t i n g  Paradi se Steam P l ant u ps tream of D.  B.  Wi l son ) in fu l l  operati on ,  water avai l abl e to 
downstream users cou l d  be s i gn i fi cant l y  reduced . If  water use attri bu tab le  to W .  R.  Grace is of 
t he same general magn i tude as that of SRC-I ( 1 000 l i ters/s ) ,  the comb i ned water use demands of 
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6 4  k m  ( 4 0  m i l e s )  

16  k m  ( 1 0  m i l e s )  

6 
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.. SYN F U E L  FACI L IT IES 
1. SRC·I  

2. W. R.  G R ACE 

3. T R I·STATE 

4. H·CO A L  

• E LECTR ICAL G ENERATING PLANTS 
5. ROCKPORT 

6. D. B.  WI LSON 

7. G I B SON 

8.  H A N COCK 

9. A. B. B R OWN 

C I R C L E D  N U M B E R S  CO N NOTE 

APPROXI MATE D I STANCE IN M I LE S  

E S - 5 6 2 9A R  

2 7.8 55.5 km 
I I 

1 5  3 0  m i l e s  

Fi g .  4 . 1 1 . Rel at ive  l oca ti ons  of the  n i ne energy projects l ocated i n  the dra i nage 
ba s i n  of the O h i o  R i ver . 

the W .  R .  Grace and SRC-I  fac i l i t i es i n  commerc i a l  operation  wou l d  resu l t i n  a consumptive  use 
of  more than 1 5% of  the estimated 7-d , 1 0-yea r l ow fl ow of the Green R i ver .  Add i t i onal consump
t i on by the 880-MW D .  B .  Wi l son p l ant wou l d  use around 550 l i ters/s , 4 9  not to ment i onal  the 
upstream con sumption  of  about 1 1 3 3  l i ters/s by TVA ' s  Paradi se Steam P l ant  in Muhl enberg County , 
Kentucky . 5 o  Poten t i a l  total consumpti on by energy fac i l i t i es a l one wou l d be about 3450 l i ters/s 
represent i n g  25 to 30% of  the 7-d , 1 0-year l ow fl ow . 

I n  a previ ous s tudy o f  water avai l abi l i ty for energy deve l opment i n  the O h i o  Ri ver Bas i n ,  
conducted for DOE a t  the request o f  the O h i o  Ri ver Bas i n  Commi s s i on ( ORBC ) , the ava i l ab i l i ty of 
1 0% o f  the 7-d , 1 0-year l ow fl ow for energy was spec i f ied by the ORBC as  the g u i de l i n e  cri terion  
for  i den t i fy i n g  poten t ia l  nega t i ve impacts . 5 0 , 5 1 The  pos s i b i l i ty of  over 30% cumu l at ive  con
sumpti on by energy fac i l i ti e s  from the Green , as  estimated above , c l early exceeds th i s 1 0% 
g u i de l i n e .  The 1 0% va l ue i s  not an absol ute thresho l d ,  howeve r ,  and the l ocation of the SRC- I 
p l an t ,  and part i c u l ar ly  the W .  R .  Grace p l ant , so near to the confl uence wi th the O h i o  may 
reduce the actual impacts to the Green R i ver system to l ess  severe l evel s than the percen tage 
va l ues a l one mi ght i nd i cate . Some of the impacts of  con sumpt i on may however be transferred to 
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the O h i o  ma i n stem where the i r  i mportance wi l l  depend on cumu l ative  upstream consump t i on i n  the 
O h i o  Bas i n .  I n  th i s  cas e ,  serveri ty o f  i mpacts to the Oh i o and l ower Green wi l l  further depend 
on  the coinci dent severi ty of l ow-fl ow cond i ti ons  throughout the reg i o n .  Aggl omerat ion o f  
p l ants i n  t h e  area cou l d  have potenti al l y  s i gn i f icant cumu l ative  i mpacts o n  water quan t i ty,  
parti cul arl y when  compet ing  domes ti c ,  i ndus tri a l , and other  proj ect-rel ated consumption  i s  
consi dered . No deta i l ed p roj ections  o f  the water demands by nonenergy compet ing  use sectors are 
avai l abl e ,  but du ri ng t i mes of drought  emergency , the D i v i s i on of Water of the Kentucky Depart
ment of  Natural  Resources may temporari l y  a l l ocate or restrict consumpti v e  water use . Al though 
domesti c uses wou l d  defi n i te ly  take p recedence , no def i n i te p l ans o r  pri o ri t i es have been 
establ i s hed to deal w i th such acti v i t i e s .  A study to assess the severi ty of  impacts due to 
cumul ative  water con sumpt ion  shou l d  be performed pr ior  to commerci a l i zati on . 

Water qual i ty and aquat ic  eco l ogy 

Water qual i ty probl ems are associ ated pr imari l y  wi th the operati on phase of the commerc i a l  
p l an t .  I n  asses s i ng t h e  cumul ati ve i mpacts on water qual i ty , i t  i s  assumed that a l l t h e  coal 
convers i on faci l i ti es o perate predomi nantly i n  a zero-wastewater d i scharge mode except when 
wastewater recycl i n g  systems are nonoperati v e .  Therefore , i mpacts to water wi l l  resu l t  from 
occas i onal  wastewater d i scharge and from i nfrequent s p i l l  events .  Because pol l utant rel eases 
wi l l  be re l ati vel y smal l ,  any d i rect cumul ati ve effects wi l l  be i nfrequent and mi no r .  Duri ng 
l ow-fl ow peri ods , the consumpti ve water use of  the faci l i t i es in the reg i on wi l l  i nd i rectly  
affect water qual i ty by  reduci ng the ri ver ' s  capac i ty to  d i l ute i ncomi ng  contami nants down 
stream . For i nstance , i f  the Grace p l ant were d i scharg i ng wastewater duri ng a 7-d , 1 0-year l ow
fl ow peri od , the consumpt i v e  water use by upstream fac i l i t i e s ,  i ncl u d i ng the SRC- I commerci a l  
p l an t ,  wou l d  cause rough l y  30% h i g her concentrati ons of chemi cal s in  the Green Ri ver resu l t i n g  
from Grace ' s  d i scharge . However,  th i s s i tuation  wou l d  affect on ly  a smal l area because the 
Grace p l ant i s  l ocated l ess  than 2 km from the Green R i ver ' s  confl uence w i th the Oh i o .  Cumu l a 
t i ve consumpt i ve water use  on t h e  Green Ri ver may have a smal l i mpact on water qual i ty i n  the 
O h i o  Ri ver due to reduced d i l ut i on of the O h i o  by the G reen R i ver ' s  fl ow . Th i s  p robl em wou l d  be 
accentuated by the consumpti ve use of proj ects ( Tri -State , H-Coal , and Rockport ) al ong the Oh i o .  

The pr imary concern to aquat ic  ecol ogy resu l t i ng from mu l t i p l e  faci l i t i es i s  the i ncreased 
rel ease  of heavy metal s and po lynucl ear aromatic  hydrocarbons ( PNAs ) and subsequent accumul ation  
of  these  chemica l s  i nto r i ver sed i ment and  organi sms . Aquat ic  b i ota in  the r ivers ( espec i a l l y  
sed i ment- and suspensi on-feed i n g  a n i mal s )  may experi ence chron i c ,  l ow- l evel effects .  These 
i mpacts wou l d  occur in p roport i on to the quanti ty of contami nants rel eased by occas i onal waste
water d i scharge or  i nfrequent s p i l l s . Conti nual  mon i tori ng  duri ng  each project ' s  operati onal 
p hase wi l l  provide  i nfo rmation necess ary for accurate assessment of s uch effects ( Sect.  4 . 5 ) .  

4 . 2 . 5 . 4 Ai r 

Cumul ati ve a i r  qual i ty prob l ems are associ ated pr imari l y  wi th the commerc i a l  operation  phase . 
I t  i s  assumed that a l l a i r qual i ty i mpacts i n  the reg i on occu r on common reg i onal  a i r  mas ses 
because no major  l andforms that occu r l ocal l y  d i sru pt a i r fl ow from s i te to s i te and because the 
cumu l ati ve i mpact study area is suppl i ed by a i r mas ses from common source reg i ons . T h i s  state
ment i s  true for most of  the Mi dwes t ,  however , and i t  i s  therefore necessary to def i ne more 
narrowly  the area of cumu l at i ve a i r  qual i ty i mpacts . The area was narrowed to the d i stance 
w i t h i n  whi ch  a pl ant wou l d have a s i gn i fi cant i mpact , as  s i gn i fi cance i s  defi ned under PSD 
regul ati ons  and gu i del i ne s .  Accord i ng to th i s  defi n i ti on ,  ana l ys i s  of  the impact of a source 
beyond the d i stance at w h i c h  the ambi ent concentrati on becomes i n s i gn i f i cant i s  unneces sary .  
The thresho l d o f  s i gn i f i cant i mpact i s  defi ned as  a n  ambi ent  concentrati on of  1 Vg/m3 for an 
annual  average and 5 vg/m3 for a 24-h average for S02 and TSP and 25 Vg/m3 for a 3-h  average for 
S02 · 

The maxi mum impact resu l t i ng from the SRC- I p l ant  at 1 0  km i s  l es s  than 1 �g/m 3 ;  consequentl y ,  
the effect becomes i nS i gn i f icant a t  di stances greater than 1 0  km . The d i stance from the SRC - I  
p l ant t o  t h e  nearest proposed synfuel p l ant i s  1 6  k m  ( Fi g .  4 . 1 1 ) ,  wel l beyond any s i gn i fi cant 
i mpact o f  SRC- I .  

On l y  one o f  the s i tes , the W .  R. Grace p roject, i s  i n  suffi c i ent  proximi ty that i ts emi s s i on 
pl ume cou l d  over l ap the SRC- I p l ume under certa i n  wi nd cond i t i ons that occas i ona l l y  occur i n  the 
reg i on ( Fi g .  4 . 9 ) . I t  i s  cons i dered unl i ke l y  that emi s s i ons from the other p l ants wi l l  reach 
the Newman s i te in suffi c i ent  concentrati ons to affect atta i nment of a i r qua l i ty standards . Al l 
the p l ants are l ocated wi th i n  64 a i r km ( 40 a i r mi l es )  of the Newman s i te .  N o  p l ant i s  w i t h i n  
1 5  k m  ( 9  mi l es )  of t h e  Newman s i te ,  a n d  a l l  t h e  p l ants are at l east  1 1  k m  ( 7  m i l es )  apart .  
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A prel imi nary assessment i nd i cates that , because of the d i stance from SRC - I  to the competi ng  
s i te s ,  cumu l a t i ve impacts to  the  a i r  at SRC- I  are i n s i gn i f icant except for a smal l impact from 
the proposed W .  R .  Grace p l an t .  The Grace fac i l i ty ,  1 6  km ( 1 0  mi l es )  away , i s  the cl osest 
proposed p l ant  to the SRC- I  s i te and is  a l so the l a rgest of the other p l ants . I n  the absence of 
suff i c i ent  data on exact p l ant l ocati ons , pol l utant emi s s i on rate s ,  phys i ca l  stack parameters , 
and other data necessary for d i spers i on model i n g ,  s i mp l i fy i n g  assumpti ons were requ i red for 
assessment of probabl e cumu l at i ve impacts on a i r  qual i ty .  The SRC- I demon stration pl ant emi s
s i ons  data  were prorated to  product ion l evel s of the  other  proposed coa l  convers i on p l ants in  
commerc i a l  operat i on to  conservat ive ly  estimate the i r  emi s s i o n s .  Th i s  approach shou l d  over
estimate max imum amb ient  concentrations . Al l add i t i onal  emi s s i ons  are as sumed to occur at the 
same rel ease hei ght as  the S RC- I p l ant .  I n  rea l i ty ,  emi s s i ons  are  l i ke l y  to  occu r over a l arge r 
area than assumed , thus cau s i n g  atmospheric  concentrations  l owe r than estimated. 

Because speci fic  data is unava i l ab l e  on the other proposed p l ants , general d i spers i on model s ,  
PTMAX and PTD I S  were used to est imate the l i ke l i hood o f  s i gn i f i cant impact from them. These are 
EPA-approved scree n i n g  mode l s  and , consequentl y ,  are q u i te conservati ve ; they , however , l end 
themsel ves we l l  to the probl em . More spec if ic  mode l s  wou l d  requ i re i nput  of more spec i f i c  data . 
U s i ng PTMAX and PTDI S ,  i t  was found that i f  the W .  R .  Grace p l ant emi tted 1 0  times the em i s s i ons  
of the  S RC- I p l a nt ,  i ts i mpacts wou l d  sti l l  be i n s i gn i f i cant at the d i stance to  the  S RC- I 
p l an t ,  the nearest synfuel p l an t .  The rest of the synfuel p l ants are st i l l  further apart than 
W .  R. Grace and S RC- I . 

Other nonsynfue l p l ants were a l so model ed and found not to have s i gn i f icant cumu l a t i ve impacts . 
A .  B .  Brown ( No . 9 ,  F i g .  4 . 1 1 )  and other maj or proposed p l ants were a l so found to pose probabl e 
i n s i gn i f icant impacts on other fac i l i t i es .  Exi s t i ng p l ants were not mode l ed because area mon i 
tor i ng w i l l  g i ve a mo re accurate assessment o f  the i r  i mpact s .  

Consumpt i on o f  prevent ion o f  s i gn i f i cant deteri orat ion ( PSD )  i ncrements , espec ia l l y  short-term 
( 3-h  and 24-h )  i ncrements , i s  extreme l y  l ocal . I t  i s  hi g h ly  un l i ke ly  that the short- term max i ma 
of any two p l ants wi l l  occur i n  the same general l ocation  un l ess  they are extreme l y  c l ose . 
Long-term averages experi ence the greatest  effect , and these become m i n imal  at d i stances greater 
than 1 5  km ( 9  m i l es ) . 

T h i s  d i mi n i shed effect w i th d i s tance a l so appl i e s  to pred i cted impacts on nonattai nment areas . 
The c i t ies  of Owens bo ro and Henderson are desi gnated as nonatta i nment areas for total suspended 
part icu l ates ( TSP ) . Cumu l a t i ve impacts are expected to be mi nor ,  but they wi l l  add s l i g htl y to 
probl ems of nonattai nment of TSP standard s i n  the c i t i es .  

I f  va r ious  proposed fac i l i t i e s  demon strate the abi l i ty to meet the a i r  qual i ty standard s 
requ i red for a PSD perm i t ,  wh ich  must be obta i ned pr ior to commerci a l -sca l e  construction , the 
cumu l at i ve effect of the other proposed p l ants wi l l  be addressed in the perm i t  appl ications  and 
cannot exceed those standards .  

There i s  some concern over the cumul a t i ve impacts of the var ious  proposed p l ants w i th i n  the 
64-km ( 40-mi l e ) rad i u s  of S RC- I .  Nati onal Amb i en t  Ai r Qual i ty Standards address th i s  conce rn 
and l i mi t cumu l a t i ve impacts to l evel s acceptabl e to hea l th and we l fare . As the various  p l ants 
app ly  for perm i ts to construc t ,  the i r  envi ronmental  ana l yses wi l l  have to show that the cumu l a
t i ve effects of the ex i s t i n g  p l ants and those currently under construct i on ,  a l ong wi th the 
ant ic i pated em i s s i ons from thei r own p l an t ,  wi l l  not v i o l ate a i r  qual i ty regu l ation s .  

4 . 2 . 5 . 5  No i se 

No d i rect cumu l at ive n o i se impacts caused by aggl omeration are ant ic i pated to occur because of 
the d i stance between s i te s .  However ,  urban areas and tran sportat ion  routes wi l l  exper i ence 
i ncreased no i se l evel s .  These i ncreases wi l l  be proportional  to the cumu l ati ve impacts that are 
ant i c i pated to resu l t from i ncreased traff ic  and devel opment .  

4 . 2 . 5 . 6  Economic , soc ia l , and cul tural 

Soc i oeconomic  probl ems are associ ated pr imari l y  w i th cons truct ion phases of the demon stration  
and commerc i a l  fac i l i t i e s .  The potent ia l  economi c ,  soc i a l , and cu l tural impacts of the  proposed 
S RC- I fac i l i ty are addre ssed in Sect. 4 . 2 . 4 . 1 . The fo l l ow i ng d i scu s s i o n  wi l l  focus on ly  on 
those j u r i sd icti ons  ( Da v i es s ,  Henderson , and Vanderburgh count i es ) i dent if ied i n  that earl i e r  
anal ys i s as  compo s i ng t h e  pri mary impact area for t h e  S RC- I  proj ect . T h e  impacts t o  the 
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tr i -county reg i on of a l l the maj or constructi on projects i dent i f i ed i n  Tabl e 4 . 43 wi l l  be 
treated be l ow .  Thi s d i scu s s i on i s  not i ntended to be an ana l ys i s  that produces defi n i t i ve 
proj ecti ons  regard i n g  i mpacts of mu l t i p l e  faci l i t i es . Rather ,  i ts purpose i s  to determi ne , 
wi th the l imi ted data avai l ab l e ,  whether s i gn i f i cant adverse soc i oeconom ic  i mpacts cou l d occu r .  
The SRC- I i mpacts must b e  appreci ated w i t h i n  th i s  framework of potent i a l  impacts from mul t i pl e  
projects . 

The key factor i n  determi n i ng the magni tude of soci oeconom ic  i mpacts i s  the con struct ion  wo rk 
force . Of part i cu l ar i mportance are i n-mi grant workers and the i r  dependents who rel ocate to the 
i mpact reg i on for empl oyment at the faci l i ty . These i nd i v i dua l s create an array of demands for 
new serv i ces and , under part i cu l arl y h i g h  l evel s of i n-mi g rat i on , may contri bute to breakdown s 
i n  the ex i st i ng soc i a l and pol i t i ca l  fabri c .  Carefu l coord i nat ion of schedul i n g  of a l l synthet i c  
fuel proj ects i n  the area wi l l  he l p avo i d  concurrent work-force peaks , thereby reduc i ng  proj ect
i nduced cumul a t i ve i mpacts . 

Labor 

Ta bl e 4 . 43 l i sts the coa l - f i red steam pl ants and synthet ic  fuel pl ants , e i ther p l anned or  under 
construct i o n ,  in the 2 l -county reg i o n  from wh i ch the SRC- I  faci l i ty wi l l  draw most  of i ts 
workers . Not a l l of these constructi on efforts are schedu l ed to reach the i r  peak l evel of 
acti vi ty at the same t ime , but the overl appi ng of the i r  schedu l es and , consequentl y ,  the i r  
competi ng demands for avai l ab l e workers suggest that potent i a l l y  substanti a l  impacts to l ocal 
commun i t i e s  cou l d resu l t .  The cumu l a t i ve man- power demands o f  these fac i l i t i es are depi cted i n  
Fi g .  4 . 1 2 , and the est imated l abor demands for each fac i l i ty are set forth i n  Tab l e  4 . 45 ( the  
esti ma tes  are  based on current construct i on schedu l es ) . Though a range of 3500 to  5000 con
struction  workers for the SRC- I demonstration  phase peak has been used throughout the preced i ng 
secti ons , the upper fi gure of 5000 i s  used i n  the fo l l ow i ng d i scuss i on to prov ide a worst-case  
analys i s .  A work  force of 1 0 , 000  is  assumed for  the  commerc ia l  phase  constructi on pea k .  

The power pl ant and synfue l s-rel ated demand for construct ion  workers i n  the cumul a t i ve i mpact 
reg i on after 1 98 1  may reach as h i g h  as  24 , 700 , in add i ti on to the 3 , 000  power pl ant construct ion 
workers who wi l l  be emp l oyed i n  the reg i on pr ior  to SRC- I startup .  The total number of i n 
mi grant workers can b e  ca l cu l ated u s i ng t h e  fol l owi ng assumpti ons : ( 1 ) the re l ati vely sma l l  
supp ly  o f  l abor rema i n i ng avai l abl e i n  the reg i on duri ng the pea k per i od wi l l  requ i re the 
i mportat i on of approximate ly  7 5% of the cumul ati ve work force and ( 2 )  two-thi rds of these 
workers wi l l  bri ng fami l i es  of an average s i ze of 3 . 2  peop l e .  The resul tant peak i n-mi grant 
popu l ati on for the ent i re reg i on comes to approximatel y 45 , 500 ( approximatel y  1 8 , 500 construc t i on 
workers and 27 , 000 dependents ) .  Add i t i onal  popu l at i on a s soci ated wi th i nd i rect econom i c  expan
s i on cou l d  bri ng thi s total to near ly  5 5 , 000 ( Tab l e  4 . 46 ) . Therefore , in  the  worst-case 
analys i s ,  the 2 l -county SRC- I i mpact area cou l d  experi ence an i ncrease equal  to 8% of i ts 
current popu l at ion  of 679 , 000 by 1 986 , the year i n  wh i ch the reg i onal  l abor demands wi l l  peak . 

Popul at ion 

Most  defi n i t i ons of boomtowns e stabl i sh an 8 to 1 0% annual popu l at ion growth as the po i nt at 
wh i ch l ocal publ i c  and pr i vate i nfrastructures beg i n  to break down . Accord i ng l y ,  peak per i od 
i n-mi grati on can be expected to be s i gn i fi cant but shou l d  not create a boomtown s i tuat ion for 
the enti re 2 l -coun ty reg i on .  For parti cu l ar commu n i t i e s  w i t h i n  th i s l arger reg i on ,  however , the 
rate of growth can be expected to be much h i g her than the 8% average menti oned above , resu l t i ng 
i n  the generat ion of much more severe soci oeconom i c  impacts . 

To ga i n  a more real i st i c  p i cture of what th i s  popu l at ion growth wi l l  mean for the vari ous 
commun i t i e s  in  the i mpact reg i on , accurate proj ections must be made concern i n g  where i n -mi grat i ng 
workers and the i r  dependents wi l l  sett l e  wi th i n  the 2 l -county area . A gravi ty model  was u sed to 
a l l ocate i n -mi grants to s peci fi c count i es , based on the i r  popu l ation  and d i stance from the 
construction  proj ects l i s ted in Tabl e 4 . 43 .  The model was run for each of three s i gn i f i cant 
years : ( 1 ) 1 933 , the projected pea k l abor-force year for SRC- I ;  ( 2 ) 1 986 , the projected peak 
year for the reg i on for a l l maj or construction  projects ; and ( 3 )  1 989 , the proj ected peak year 
of the SRC- I commerc i a l  construction  phase . From these cal cu l at ion s ,  those count i e s  that wi l l  
be mos t  heavi l y affected by the cumul ati ve i nfl ux of popu l at i on were i denti f i ed (Tabl e 4 . 47 ) .  
Count ies are defi ned as be i ng great l y  affected i f  they are proj ected to rece i ve over 5% of the 
cumul ati ve i n-mi grant popul ation  or wi l l  experi ence over a 5% i ncrease in the i r  1 989 popu l ation s .  
The number o f  i n-mi grants s hown i n  Tabl e 4 . 47 represents a worst-case ana lys i s  and cou l d  be 
somewhat h i gh , parti cu l arl y for 1 983 , when the cumu l at ive work force wi l l  a l most certa i n l y  not 
be l arge enough to necess i tate 7 5% i n -mi grat i on . 
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Fi g .  4 . 1 2 .  Projected cumu l at i ve construct ion  l abor demand accord i ng 
to pres ent schedu l e s .  The numbers are annual  a verages and d i ffer from those 
g i ven in the Draft Envi ronmental Impact S tatement i n  that they s how on l y  power 
p l ant and synfue l s  empl oyment - not cons truct ion  emp l oyment of a l l types . 

Hous i ng ,  serv i ces , and  i nfras tructure 

The three count i es of pr imary concern in th i s  document wi l l  rece i ve a s i g n i f i cant proport ion  of 
cumu l at i ve growth i n  a l l three peak years . In 1 983 , project - i nduced i n-mi grat ion is expected to 
ra i se the popu l at i on of D av i e s s , Henderson , and Vanderbu rgh cou n t i es by 3 . 6 , 2 . 8 ,  and  1 . 5% respec
t i ve l y  ( Ta b l e  4 . 47 ) . Al l three count i es are expected to be a b l e  to accommodate t h i s  rel a t i ve l y  
modera te growth , b u t  probl ems may occur i n  some areas . The fo l l ow i n g  d i s c u s s i o n  w i l l  focus o n  
i mpacts t o  hou s i n g ,  water and sewerage serv i ces , schoo l s , and transporta t i on a s  be i ng representa
t i ve of  the nature and magn i tude of the i mpacts l i ke l y  to occ u r .  

I n  Da v i ess  County ,  the demand for hous i ng cou l d  exceed the s u pp l y ,  b u t  there shou l d  b e  excess 
s toc k ava i l ab l e  in Henderson and Vanderbu rgh count i e s . S uff i c i ent  excess ca pac i ty ex i s ts i n  
a rea schoo l s  to ea s i l y accommodate projec ted popu l a t i on growth .  S i mi l a r l y ,  a n t i c i pated water 
and sewerage dema nd can be met by ex i s t i n g  sys tems i n  the three host count i e s .  As i s  i nd i cated 
i n  Sec t .  4 . 2 . 4 . 1 ,  impacts on area trans porta t i on sys tems w i l l  be extreme ly  s i gn i f i cant from the 
SRC- I proj ect a l one . In 1 983 , these impacts are l i ke l y  to i ncrease s l i g ht ly  a s  a res u l t  of 
other cons truct ion  proj ects in the reg i on , espec i a l l y  w i th the s tart of construct ion  on the W .  
R .  Grace and Tri -State synfue l faci l i t i e s  i n  the l a tter ha l f  o f  that year .  

More severe cumu l a t i ve i mpacts can b e  a nt i c i pated i n  1 986 , the reg i ona l  pea k constructi on- l abor
force yea r .  As i s  s hown i n  Tabl e 4 . 47 ,  Henderson County is expected to rece i ve a n  add i t i ona l  
1 8 , 440 res i dents , a n umber equa l to  near ly  ha l f  i ts 1 980 popu l a t i on . The  pr imary cause of  th i s  
growth i s  the s i mul taneous pea k i n g  of  the l abor forces a t  the W .  R .  Grace and Tr i-State synfue l s  
p l ants , both l ocated i n  Henderson County .  T h e  work force at  the SRC- I p l ant w i l l  b e  m i n i ma l  
d u r i n g  th i s  t ime a n d  s hou l d  n o t  contr i bute s i g n i f i cant ly  t o  reg i ona l  i mpacts . St i l l ,  because of 
the Grace and Tr i -State projects , Henderson County ' s  g rowth rate wi l l  be many t i mes that pro
j ected for 1 983 to resu l t  from SRC- I construct ion ( Ta b l e  4 . 48 )  and , conseq uentl y ,  the accompanyi ng  
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6,500' 

5,860 

4 , 1 4 0  

4,140 

2,300 

2,300 

860 

860 

1 .420 

1 .420 

1 .420 

1 .420 

t ,420 

1 .420 

t ,420 

620 

620 

1 ,680 

1 ,680 

5,070 

5.070 

9,050 

9,050 

1 2,950 

1 2 .950 

1 5 000' 

1 5:000' 

1 3 ,530 

1 3 ,530 
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9,560 
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5,310 

1 ,980 

3 ,000 

3,000 

3,000 

3,000 

3,000 

3,000 

3 ,000 

2 1 0  

560 

1 , 1 30 

1 ,690 

2,360 

3,020 

4,320 

5 000' 

5 :000f 

4,5tO 

3,850 

3 , 1 90  

1 ,770 
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600 

600 

600 
600 

600 

600 

600 

600 

1 ,240 

1 , 4 1 0  

1 ,590 

1 , 770 

1 ,950 

2 , 1 20 

2,300 

2,480 

2,740 

3 , 1 00' 

2,830 

2,560 

2,300 

2,030 

1 , 770 

1 ,500 

1 . 240 

9 7 0  
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260 
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300 

300 

300 
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sao 
600 
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300 
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770 
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t ,OOO' 
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' :000' 
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880 

770 

660 660 
660 
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220 

220 
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oil Rockport facilities of Indiana and Michigan Power Company, Units ! and I I .  

b O .  B .  Wilson facility o f  Big Rivers E lectric Company, Units ! and I I .  
cHancock facility o f  KentUCKY Utilities Company, Units I and I I .  
dA . 8 .  Brown facility o f  Southern Indiana Gas and Electric Company, Units I I  and I I I .  
eGibson facility o f  Public Service o f  Indiana, Unit V .  
'Construction peak. 

Table 4,46, Project-induced in-migration during peak cumulative 
construction period, 1 986 

Direct employment 
I n d i rect employment 
Total employment 

( D i rect and indi rect) 

Total 
workers 

24,700" 

1 8,500d 

42,200 

I n -moving 
workers 

1 8,5001' 

3,700 

22,200 

I n-moving 
dependents 

27,OOOC 

5,500e 

32,500 

Total 
i n ·movers 

45,500 

9,200 

54,700 

"This number does not i nclude 3,030 construction workers a l ready employed 
prior  to S RC-I start-up ( 1 981 ) _  

b Assuming 75% i n-migration, 
c Assuming 20% i n -migration, 
d l n d i rect employment calculated from R IM S  multip l iers (Table 3 , 1 7 ) .  
e Assuming two-th irds of  workers wi l l  b r ing  fam i l ies with an average s ize of  

3,2, 

425 

500 

560 

620 

680 

73Sf 

680 

620 

560 

500 

400 

300 

200 
1 00  

90 

90 

90 

250 

350 

450 

550 

650 

700 

750 

800 
868' 

720 

580 

440 300 
1 50  

90 

90 90 
90 90 

700 

900 

1,200' 

900 

(600) 

3,080 

5,620 

7,733 

8,767 

20,819 

27, 7 1 5  

16,293 

10,643 

14,741 
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Table 4.47. Counties most heavily im pacted by worker in·migration resulting from cumulative regional labor demands 

1 980 Number of Total nu mber 
Total i n -m igration 

County 
popu lat ion i n -m igrant workersb of in -m igrantsC 

as percentage of 
1 980 popu lat ion 

1 983 
Daviess, K y " 85,702 1 ,260 3 , 1 1 0  3.6 
Henderson, K y .a 40,797 470 1 , 1 60 2.8 
Vanderbu rgh, Ind " 1 66,723 980 2,420 1 . 5 
Spencer, I n d .  1 9 ,395 6 1 0  1 ,5 1 0  7.8 
Other Counties 920 2,270 

Total 4,240 1 0,4 70 

1 986 
Daviess, Ky · 85,702 1 ,820 4 ,480 5.2 
Henderson, K y " 40,797 7,470 1 8,440 45 .2  
Vanderburgh , l n d " 1 66,723 6,420 1 5 ,840 9 .5 
Perry, I n d .  1 9 ,2 1 1  880 2, 1 70 1 1 .3 
Breckenridge, Ky.  1 6,862 6 1 0  1 ,500 8.9 
Un ion ,  Ky.  1 7,807 440 1 ,090 6 . 1  
H ancock, K y .  7 , 7 1 0  1 70 4 1 0  5.3 
Other Counties 4,370 1 0 ,770 

Total 22,1 80 54,700 

1 989 
Daviess, Ky: 85,702 2,960 7,3 1 0  8 .5  
Henderson, Ky.a 40,797 2,220 5,480 1 3 .4 
Vanderburgh , l nd .a 1 66,723 2,890 7 , 1 40 4.3 
Other Counties 2,480 6, 1 30 

Total 10,550 26,060 

aSAC· I im pact counties for Newman,  Ky., site. 
b Di rect plus indirect employees, assuming 5,000 SAC-I  workers as worst case. 
cWorkers plus dependents, assum i ng 67% of workers b ring fam i l ies with an average size of 3.2.  

Table 4.48. A comparison of project-induced in-migration for SRC.I  
alone and all large construction projects in  cumulative impact region 

Daviess Co., Ky. 

Henderson Co., Ky. 

Vanderburgh Co.,  I n d .  

Total in ·migrat ion for 
S AC· I a lone, 

peak year ( 1 983)a,b 

1 ,440 

550 
800 

Total i n -m igration for 
all large construction 

projects i n  reg ion,C 
peak year ( 1 986) 

4,480 
1 8,440 
1 5 ,840 

a Local movers/trave l lers plus d istance movers/travel lers.  
b Assu ming SAC·I wi l l  be the only large construction project i n  the region 

at  this t ime. 
C Assu m i ng a l l  currently p lanned projects are bui lt .  

Tota l  in-migratIOn as 
percentage of i n -m igration 

for ent ire reg ion  

29.7  
1 1 . 1  
23. 1  
1 4 .4 
2 1 .7 

1 00.0 

8.2 
33.7 
29.0 

4 .0  
2.8 
2.0 
0.8 

1 9. 5  
1 00.0 

28. 1 
2 1 .0 
27.4 
23.5 

1 00 .0  
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soci oeconomi c  i mpacts wi l l  be much more severe than those d i scussed i n  Sect . 4 . 2 . 4 . 1 .  Because 
the maj ori ty of i n -movers to the county are expected to settl e in  the c i ty of Henderson , demands 
for hou s i ng and publ i c  serv i ces  cou l d  ser ious ly  overl oad that mun i c i pal i ty ' s  ab i l i ty to accom
modate growth dur ing  the regi onal  pea k year un l ess exten s i ve m i t i gat i on measures are taken . The 
number of hous i ng u n i ts requ i red ( assumi n g  the one un i t  per worker s hown in Tabl e 4 . 4 7 )  wi l l  
equal  about 1 0  t imes  the number current ly  avai l abl e ,  and the c i ty water supp ly  ( Sec t .  3 . 2 . 4 . 4 )  
wi l l  al so be greatl y  overtaxed .  Des p i te the l arge number of reg i onal vacanc i es , the Henderson 
County schoo l s wi l l  a l so be i nadequate to deal wi th the proj ected i nfl ux of schoo l -age ch i l dren . 
On the other hand , sewerage capac i ty i n  Henderson cou l d  be adequate even for the phenomenal  
amount of growth proj ected . 

Vanderburgh County wi l l  rece i ve a l most as l arge a share of the 1 986 peak l abor force as wi l l  
Henderson . Howeve r ,  because Vanderburgh i s  l arge r ,  th i s i nfl ux wi l l  amount to s l i g ht ly  l ess  
than  1 0% of  i ts 1 980 popu l at i on .  Mos t of these  i n -movers are expected to  settl e in  and around 
Evansvi l l e .  Soci oeconom ic  impacts i n  th i s  area wi l l  be s i gn i fi cant but not as severe as i n  
Henderson . The demand for hous i n g  ( aga i n  assumi ng  the one u n i t  per worker shown i n  Tabl e 4 . 47 )  
wi l l  be more than doubl e that current ly  avai l abl e ,  and the need for the c l assroom space wi l l  
approach current capac i ty .  E x i s t i n g  water and sewerage servi ces  ( Sect . 3 . 2 . 4 . 4 )  shou l d  be more 
than adequate , however , to hand l e  even th i s  peak-per iod growth . 

Dav i e s s  County wi l l  experi ence far l ess  growth during  th i s  reg i onal  peak peri od than e i ther of 
the other two count i es , becau se the heav i es t  constructi on acti v i ty wi l l  be occurri ng  at the 
W. R. Grace and Tri -State synfuel fac i l i t i e s , both l ocated in Henderson County .  St i l l , w ith  
near ly  4500  i n -movers expected ( Tabl e 4 . 4 7 ) , Dav i ess  County wi l l  not  compl ete l y  escape proj ect
i nduced impacts . The demand for hou s i n g  in t h i s  peak con structi on peri od wi l l  be rough l y  doubl e 
the nU lilber of current ly  ava i l abl e u n i ts ,  but the need for cl assroom faci l i t i es and c i ty water 
shou l d  be adequately met by exi s t i n g  capaci t i es . Sewerage servi ces s houl d al so be more than 
adequate to meet i n -m igrant needs duri ng  peri ods of average fl ow , but the probl ems a l ready 
experi enced at peak periods , when wastewater fl ow i s  more than doubl e the des i gn capaci ty of 
Owensboro ' s  sewage treatmen t p l an t ,  wi l l  be exacerbated . Extreme l y  severe traffi c  probl ems wi l l  
occur i n  a l l the count i es d i scussed here , part i cul arl y Davi ess  and Henderson , as a resu l t  of 
cumu l ati ve constructi on act i v i t i e s . A more deta i l ed tran sportat i on ana l ys i s  is found in Sect . 
4 . 2 . 5 . 7 .  

These proj ect-i nduced publ i c  serv i ce demands wi l l  requi re publ i c  expendi tures that cou l d stra i n  
t h e  f i scal  capab i l i t i e s  of the host count i es . I n  Henderson County , where the i mpacts are 
expected to be most severe , l ocal revenues s hou l d  be s i g n i f i cantl y i ncreased when the Grace and 
Tri -State syn theti c  fuel faci l i t i es go on the tax rol l s .  Though substanti a l , these revenues are 
not expected to accrue to the county government unti l after constructi on i s  compl eted and the 
peak demand for publ i c  servi ces is past . S i nce the mun i c i pa l i ty of Henderson and the surround
i ng counti es wi l l  not be empowered to tax these faci l i t i es , they wi l l  not rece ive  d i rect com
pensation for any proj ect-i nduced expend i ture s .  The rap i d  growth and boomtown i mpacts o n  the 
commun i ty publ i c  serv i ce i nfrastructure cou l d  a l so be accompan i ed by s i gn i f i cant changes in the 
pace and qual i ty of l i fe ,  part i cu l ar ly  in Henderson County .  I n  add i t ion , constructi on of the 
l a rge number of power p l ants and syntheti c  fuel faci l i t i es p l anned for the area cou l d  resu l t i n  
changes i n  the l ocal econom i c  character ,  l ead i ng to a greater emphas i s  on i ndustry and a cor
res pond i ng l y  l esser empah s i s  on agricu l tu re . 

The peak-period impacts wi l l  resu l t  a l most ent i re l y  from the l abor demands of power p l ants and 
synfue l s fac i l i t i e s  other than SRC- I , wh i ch w i l l  have o n l y  a mi n i ma l  work force on s i te in 1 986 
( Tab l e  4 . 45 ) .  I f ,  however , the SRC- I  schedu l e  s l i ps by two or th ree years , cau s i n g  i ts peak 
work force to co i nc i de wi th the reg ional  peak , the soci oeconom i c  impacts projected above fo r 
Dav i es s ,  Henderson , and Vanderburgh count ies cou l d be magn i fi ed .  The add i t i on o f  a n  extra 3500 
to 5000 workers i s ,  numer i cal l y ,  rel a t i ve l y  smal l compared to the 27 , 700 constructi on workers 
a l ready schedu l ed to be emp l oyed in the reg i on , but the extra demands of SRC- I  i n -mi g rants wou l d 
be l i ke l y  to further tax severe l y  burdened serv i ce del i very systems . I n  any case , carefu l l y  
desi gned and imp l emented mi ti gat i on measures  wi l l  b e  essentia l  t o  successfu l l y  manage peak
peri od i mpact s .  

I n  the event that  t h e  S RC- I  p l ant conti nues successfu l l y  i nto the commerc i a l i zat ion phase , 
another construct ion peak can be expected to occu r i n  1 989 , but the total number of construct i on 
j obs wi l l  be rough l y  o n l y  ha l f those ex i s t i ng i n  1 986 ( F i g .  4 . 1 2 ) . The l i ke l y  effect of th i s  
wi l l  be a net l oss  o f  constructi on-re l ated popul ati on for the i mpact reg i on a s  a whol e ,  but the 
i mpacts wi l l  be very uneven l y  d i stri buted . I n  Henderson and Vanderburgh counti es , there wi l l  be 
fewer proj ect- i nduced resi dents in 1 989 than dur ing  the cumu l at i ve con structi on pea k three years 
earl i er  ( Tabl e 4 . 4 7 ) . Though th i s  s t i l l  represents a s i gn i fi cant i ncrease in popu l at ion over 
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1 980 l evel s ,  pa rt icu l ar ly  for Henderson County , add i t i ons to the l ocal hous i ng s tock and serv i ce 
capaci t i es created to deal w i th reg i onal  pea k i n-mi g rat i on i n  1 986 s hou l d  be more than adequate 
to dea l wi th the smal l er number of  i n-mi g rants com i ng to the area ( or rema i n i ng from the earl i er 
i nfl ux)  i n  1 989.  In  fac t ,  the maj or  impacts experi enced in  these two count i es , part icu l arly i n  
Henderson , may be due t o  the rap i d  out-m i g rati on o f  prev i ous ly  emp l oyed construct ion workers i n  
contrast to the reg i ona l  pea k year o f  1 986 when i n-mi g rati on wi l l  be the dri v i ng force behi nd 
area impacts . 

I n  Dav i e s s  Cou nty , however ,  the number of proj ect- i nduced i n-mi grants wi l l  i ncrease dramati ca l l y  
over 1 986 l evel s .  The 4480 project-re l a ted workers and dependents who wi l l  move to Dav i es s  
County i n  1 986 wi l l  b e  j o i ned by at l east  an add i t i onal  2830 new res i dents i n  1 989 , representi ng 
a tota l i ncrease to the 1 980 popu l at i on of 731 0 ,  o r  8 . 5% ( Tab l e  4 . 47 ) .  The l atest  wave of i n
mi grants wi l l  experi ence a renewed hous i ng shortage and poss i b l e  probl ems wi th the Ownesboro 
waste trea tment p l ant i f  necessary improvements have not been made pri or to that time . The 
proposed SRC- I  commerc i a l i za t i on work force of 5000 to 1 0 , 000 s hou l d  cause extremel y  severe 
traffi c probl ems i n  a l l the i mpact count i es , un l ess  s i gni fi cant i mprovements to l ocal trans
portat ion systems have a l ready been made . 

The preced i n g  d i scus s i on suggests that the cumul a t i v e  impacts from a substant i a l  number of maj or  
construct ion proj ects wi l l  create some seri ous soci oeconomi c burdens in  the 2l -county reg i on .  
From the tentati ve data ava i l abl e ,  i t  appears that the overa l l reg i on wi l l  not experi ence 
boomtown impacts but that spec i fic commun i ti es wi l l  i ncur l evel s of  i n-mi g rat ion great enough to 
seri ous ly  impa i r  the del i very of l ocal serv i ces . The mag n i tude of cumu l at i ve impacts i s  a l so 
sens i t i ve to schedul i ng changes . A j o i n t  mi t i gati on p l an s hou l d be deve l oped and impl emented 
by the maj or  a rea deve l opers ( part icu lar ly  SRC- I , W. R. Grac e ,  and Tri -State)  i n  cooperat ion  
wi th l ocal and  reg i ona l governments . Al l re l evant proj ect data wou l d  be made avai l ab l e  on  a 
quarterl y bas i s  to a s s i s t  i n  the preparati on of the p l an and to i dent i fy any modi fi cations  that 
may become necessary over t i me .  Such a reg i onal m i t i gat i on p l a n  resu l t i ng from these efforts 
wo ul d g u i de the t ime l y  prov i s i on of those serv i ces and accommodat i ons  neces sary to hand l e 
proj ect-i nduced growth wi thout any seri ous d i srupti ons  to l ocal i nfrastructure . Conti ngency 
p l ans shou l d  a l so be made to dea l w i t h  any worseni ng of projected i mpacts wh i ch may ari se as 
a resu l t  of del ayed construct ion sched u l e s .  I n  the event of construct ion  del ays , the potenti a l  
for SRC-I  contri buti ng s i g n i fi cantly t o  severe cumu l at i ve soci oeconomi c impacts wou l d exi st  
wi thout the  coord i nated schedu l i ng and  cooperati ve mi t i gat ion p l anni ng descri bed above . 

4 . 2 . 5 . 7  Traff ic  

I n  t he  three impact coun t i es under cons i derati on ,  the  traff i c  i mpacts associ ated wi th  cumu l ati ve 
cons truct i on i n  1 983 ( the SRC- I peak year )  wi l l  be on ly  s l i ght ly  greater than those predicted 
for SRC- I a l one . Du r i n g  the reg i onal  pea k construction  year of 1 986 , however , transportat ion 
impacts i n  Dav i ess , Henders o n ,  and Vanderburgh count i e s  wi l l  be s i gn i fi cant ly  worse . Though the 
cons tructi on work force sti l l  emp l oyed at SRC- I wi l l  be mi n ima l , both  the W .  R .  Grace and Tri 
State synfue l s  p l ants wi l l  be a t  pea k ,  avera g i ng about 5600 and 1 4 , 300 workers on s i t e ,  respec
t i ve l y ,  throughout the year .  Most routes between the ma i n  popu l at i on centers of Owensboro , 
Henderson ,  and Evansvi l l e  wi l l  be heav i l y  taxed , wi th extreme conges t i o n  on U . S .  60 between 
Owens boro and Henderson and on State Route 1 36 west from Henderson to Geneva ( the s i te of the 
Tri -State p l a nt ) . Shou l d there be a del ay of two or three yea rs i n  the SRC - I  constructi on 
schedul e ,  caus i ng i t  to coi nc i de wi th pea k  or near- pea k acti vi ty at the Grace and Tri -State 
faci l i t i e s , traffic  congest ion  i n  the area wi l l  be worsened substanti a l l y .  The importance of 
proj ect timi ng i n  determ i n i ng the seve ri ty of area traffi c probl ems suggests that one genera l 
i mpact management strategy that cou l d be taken wou l d  be to coordi nate the schedul i ng of a l l 
synfuel s projects pl anned for the area to mi n i mi ze concurrent construct i o n .  Even wi thout thi s 
ove r l a p ,  however , carefu l l y  des i g ned and i mp l emented mi t i gati on measures wi l l  be necessary to 
avo i d  seri ous  d i s l oca t i ons  to the area transportat ion  network ( see Sec t .  4 . 2 . 4 . 1  for m i t i gat i on 
s trate g i es proposed for SRC- I a l one ) .  

I n  1 989 , area transportat i on impacts wi l l  a l so be severe , parti cul arly o n  U . S .  60 , a s  SRC - I  
commerci a l  p l ant  construct i on pea ks  wi th a work force o f  5000 t o  1 0 , 000 .  W .  R .  Grace a n d  Tri 
State construct ion act i v i t i es are schedu l ed to dec l i ne pri or  to that t ime ,  but shou l d  del ays 
occu r ,  cau s i ng SRC- I commerc i a l  p l ant cons truct ion  to coi nc i de w ith  the efforts at Grace and 
Tri -State , the impacts on  area roads wi l l  be exacerbated . Fi nal l y ,  grade- l evel ra i l  cross i ngs 
on  maj or area h i g hways cou l d cause de lays or  l oca l traff ic  jams because of  the i ncrease i n  
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t ra i n  movements expected to resul t from coal and p roduct s h i pments . There i s  l i ke l y  to be 
suffi c i ent fl exi bi l i ty ,  however , to a l l ow schedul i n g  to avo i d  peak travel t imes on U . S .  60 
( Sect .  4 . 2 . 4 . 1 ) .  

Wi thout effecti ve m i t i gat ion , p roj ect-i nduced t raffi c wou l d  enta i l  an unacceptabl e soc i a l impact 
to the commun i t i es in the v i c i n i ty of the proposed s i te .  

4 . 2 . 5 . 8  Coal reserves 

Impacts on coal reserves are associ ated pr imari l y  with the commerc i a l -operat ion phase of  SRC- I .  
Coa l  reserves i n  Kentucky ,  especi a l ly  i n  Hopkins  and Muh l enberg count i es , a re l i ke l y  to experi 
ence heavy demand as a resu l t  of t he many new coal convers i on faci l i t i e s  and power p l ants . Th i s  
demand shou l d resu l t i n  i ncreased coa l -m i n i n g  act i v i ty and decreased unempl oyment w ith i n the 
impact reg i on . Other reserves occur in n earby areas in Ind i ana and I l l i no i s .  Al though demand 
may i n i t i a l l y  be concentrated i n  part icu l a r  subregi ons , barge t ransport a l ong the  O h i o  system 
and ra i l  t ransport i n  the  a rea are suffi c i ent ly  i n tegrated so that economi c i ncent i ves tend to 
d i stri bute impacts among coal reserves throughout the enti re coal mi n i n g  reg i on . Cumu l ati ve 
impacts on coal reserves wi l l  thus be d i stri buted throughout the reg i on and , for the mos t  part , 
w i l l  be i ndependent on the  p rec i se l ocation of coal users i n  the area . 

4 . 2 . 5 . 9  Transport of coal and products 

Ra i l  t ransport 

Ra i l  t ransport probl ems are associ ated pr imar i l y  wi th the commerc i a l -operati on phase . Al l n i ne 
fac i l i t i es a re l ocated on o r  near major  rai l  l i nes ( F i g .  4 . 1 3 ) . In two cases a s i ng l e  ra i l  l i ne  
s upp l i es  access to two or  more fac i l i t i es .  The Grace and SRC - I  fac i l i ti es are l ocated o n  the 
Owensboro to Henderson l i ne , and Tri -State is l ocated just west of Henderson , w i t h  Henderson as 
i ts c l osest po int  of  ra i l  acces s .  G i bson , A. B .  Brown , Tri -State , W. R. Grace , SRC-I , Hancoc k ,  
and H-Coal  a l l occur on vari ous l egs  o f  the general east-west  l i ne  from Lou i sv i l l e  to Evansvi l l e  
and po i nts wes t .  Rockport and D .  B .  Wi l son are l ocated on  a common north-south l i ne .  Impacts 
wi l l  depend on  dec i s i ons  regard i ng sources of raw materi a l s ,  modes of transport , and market 
desti nati ons . 

Coa l transport by ra i l  i s  l i ke l y  to occur part i cul arl y  for l ocal transport from mi nes to p l ants 
or  from mi nes to barge l oad i n g  fac i l i ti es .  Al though l ocal l y  heavy demands for rai l  t ransport 
may occur ,  these needs wi l l  be proporti onal to m i n i n g  operati ons . Part i c u l arly heavy rai l  
t raffi c cou l d  occur because o f  the part i cu l ar s i t i ngs  a l ong the Henderson t o  Owensboro corr i dor , 
depend ing  on the l ocation of coal reserves , modes of transport , and market des t i nat ion s .  The 
g reatest vol ume of regi onal  ra i l  t ransport is expected to be product s h i pments because of 
d i verse market l ocati ons rather than coal movements . Increased ra i l  traffi c is l i ke ly  to be 
v i ewed as a pos i ti ve impact by ra i l  compan i es .  Appropr i ate m it i gation  measures a re l i ke ly  to be 
economi ca l l y  j u st ifi ed by i ncreased revenues . 

Water tran sport 

Water t ran sport probl ems are associ ated primari l y  wi th  the commerci a l  operat ion  phase . Water 
transport a l ong navi gabl e s treams in the reg i on i s  unl i ke l y  to be constra i n ed by capaci ty 
l i mi tati ons i n  open stream courses . Locks , however ,  may constr ict movements i n  some i n s tances . 
The Green Ri ver i s  expected to experi ence cumul ati ve impacts because of i ncreased coal transport 
through cri t i ca l  l ocks  ( See F i g .  4 . 1 3 ) .  Lock 1 is  l ocated downstream of SRC- I . T h i s  p l aces i t  
between SRC-I and W .  R .  Grace and between SRC-I and the ma i n stem o f  the Oh i o .  Lock 2 i s  l ocated 
between S RC- I and D. B. Wi l son . Because much of the coal i s  assumed to be tran sported on the 
Green from Muh l enberg County ,  Ken tucky , barged coal  desti ned from a number of the p l ants may be 
routed through one or  both l ocks . One l oc k  i s  l ocated on the O h i o  j ust  upstream of confl uence 
wi th  the Green , and another occurs between the Hancock and H-Coal fac i l i t i e s .  Water transport 
probl ems are expected to be m in imal al ong the Wabash and the ma i n  s tem of the O h i o  because of 
the h i gh capac i ty of  these waterways compared to ant i c i pated i ncreases in barge traff ic  attri but
abl e to the n i ne fac i l i t i es .  

Cumul a t i ve effects o n  barge t raff i c  o n  the Green R i ver  that cou l d  occur  i n  response to meeti n g  
coal demands of t h e  S RC-I ( commerci al ) ,  W .  R .  Grac e ,  Tr i-State Syntheti c  Fue l , a n d  H-Coal  
proj ects wi l l  be pr imari l y  determi ned by ( 1 )  the amount of coal  requ i red by each project and 
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( 2 )  the ori g i n  of the transported coa l . I n format ion regard i n g  the l atter i s  current ly  unava i l 
abl e .  Therefore , the fol l ow ing  cumu l ative i mpact scenari o i s  based on the fol l ow i n g  assumpti ons : 
( 1 ) more t han ha l f  ( 5 5% ) of the coal req u i red for these projects wi l l  ori g i nate i n  Hop k i n s  and 
Mu h l enberg count ies i n  We stern Kentucky ;  ( 2 )  coal mi ned in th i s area wi l l  be del i vered to these 
proj ects v i a  barge a l on g  the Green Ri ve r ;  and ( 3 ) rema i n i ng coal requi rements wi l l  be mi ned 
outs i de th i s two-county area and wi l l  not requ i re del i very by barge v i a  the Green Ri ver .  

Avai l ab l e  data i nd i cate that Locks  1 and 2 a l ong the Green R i ver are capab l e of accommodati ng  a 
maximum 27 . 8  mi l l i on tons of barge traff ic  annua l l y  wi thout i mprovements to the l oc ks . Thi s 
fi gure i ncreases to more than 50 m i l l i o n  tons annual l y  when i mprovements are al so con s i dered .  
I t  i s  est imated that  when t he SRC- I ( commerci a l ) ,  W .  R .  Grace , Tri -State , and  H-Coal proj ects 
are a l l ful l y  operati onal  ( 1 994) , the cumu l at i ve annual requ i rement for coal wi l l  be approx i 
mately 4 1  m i l l i on tons . O f  th i s total , i t  i s  assumed that approximately 23  mi l l i on tons wi l l  be 
de l i vered v i a  barge a l ong  the Green R i ver .  Cu rrent use of the  ri ver approaches 1 7  mi l l i on tons 
annua l l y .  The un i mproved capaci ty of Locks 1 and 2 a l ong the Green Ri ver wi l l  be exceeded , 
thereby resu l ti ng i n  del i very del ays . Th i s p robl em wou l d  be further accentuated i f  more coal 
t han i s  a ssumed in t h i s  analys i s  were transpo rted a l ong the Green Ri ver .  

4 . 3  ALTERNAT IVE  S ITE - EQUAL ITY , KENTUCKY 

T h i s  secti on i denti fi es the i mpact i ssues that cou l d  ari se  shou l d  the Equa l i ty s i te be the 
l ocation  of the proposed SRC- I demons trati on p l ant . T h i s  eva l uation  was pe rformed to determine  
whether the Equal i ty a l ternat i ve s i te offered poten t i a l  for  apprec i ab ly  reduced i mpacts . 
Impacts on the Equal i ty s i te are based on general s i te characteri s t i c s  wi thout a p l ant  l ayout or  
detai l ed mon i tori ng data 

4 . 3 . 1  Land 

4 . 3 . 1 . 1  Land u se and devel opment 

Construct ion 

Over three-fou rths of the 405-ha ( l OOO-acre ) Equa l i ty s i te con s i sts of prime farml and ; some of 
i t  is current ly  be i ng u sed fo r corn producti on ,  and some is wooded . Th i s  area of Green Ri ver 
bottoml and cou l d  be s evere l y  i mpacted by construct ion of the proposed SRC- I p l ant . Losses of 
farm so i l s  cou l d  occu r through  devel opment on port i ons of the pr ime acreage , reduced so i l  pro
ducti v i ty resu l t i ng  from compact ion , gradi ng , and eros i on .  Con s i derabl e earth movi ng and fores t 
c l ear i ng can be expected on the rema i n i ng port i ons of the Equa l i ty s i t e .  The ten res i dences 
l ocated i n  the h i l l y port i on of  the s i te are l i ke ly  to be destroyed or  seri ous l y  i mpacted as a 
resu l t of construct i on-per i od act i v i t i e s .  

Add i t i onal  l and u s e  c hanges can b e  expected through the i ncreased u rban i zat ion o f  Oh i o ,  Dav i ess , 
McLean , and Muh l enberg count i es res u l t i n g  from the i nf l ux of p l ant empl oyees and the i r  fami l i es . 
Con s i derab l e  amounts of hou s i ng and commerc i a l  construct ion wi l l  be requ i red to support th i s  
i ncrease i n  popu l at ion . Some agricu l tural and forest acreage wi l l  be converted to resi dent i a l  
a n d  commerci al uses i n  t h i s  accommodat ion p rocess . 

Operat ion 

I n  the areas of max imum a i r  pol l u tant concentrat ion , s l i ght ly  reduced producti v i t i es of certa i n  
sen s i t i ve s pec i es s uch a s  soybeans and pasture grasses may resu l t  from p l ant  operat ion . Corn , 
wh ich  i s  res i stant to a i r  po l l utants , shou l d  experi ence mi nor effects , i f  any . The res i dent ia l  
and  commerc i a l  expan s i on t hat occurred  du r ing  the construct ion per i od wi l l  l eave a certa i n  
percentage of  former farm acreage unarabl e .  There i s  a poss i b i l i ty that some add i t i onal  sur
roun d i ng l ands may be c l eared and devel oped i n  the event that compl ementary i ndustri a l  or com
merc i a l  fac i l i t i e s  move to the Equa l i ty area . 

4 . 3 . 1 . 2  Geol ogy and so i l s  

Constructi on i mpacts 

So i l s  at the Equa l i ty s i te are of  variabl e texture , rang i ng  from sandy a l l uv i um to s i l ty cl ay 
on u p l and s l opes . Depend i n g  on t he s i te des i gn ,  the vol ume of so i l  l os t  by eros i on duri ng  
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construc t i on may be the same as or l ess than that at the proposed s i te .  Sed iment eroded duri ng 
construct ion cou l d  be reta i ned on t he s i te in retent i on ponds to mi n i mi ze sedimenta t i on of l ocal  
streams and the Green R i ver .  So i l  eros i o n  may be  mi t i gated by l i mi t i ng exposed areas and 
stab i l i z i ng the cut s l opes w ith  vegetat i o n ,  bu l kheads , or aspha l t-sprayed hay . I t  may be 
neces sary to i mport fi l l  from off s i te or another area wi th i n the s i te shou l d  the upl and l oess  
so i l s  prove unstabl e near  foundat i ons and  embankment s .  

Operat i onal impacts 

L i ke the proposed s i te ,  t he geol ogy and so i l s  in the Equa l i ty ,  Kentucky ,  area are prone to 
earthquakes and l i quefac t i on . L i q uefac t i on is the chang i ng of so i l  to a l i q u i d  state because of 
h i g h  wate r content and t he appl ication  of stress to the so i l s .  Pre l oad i n g  of the s i te soi l s  or 
exten s i on of founda t i ons  to bedrock wou l d  be requ i red if the l oess capp i ng the h i l l s i des is 
exten s i v e .  I n  excavated areas o f  t h e  s i te req u i r ing  f i l l ,  add i t i onal mater ia l  wou l d  have t o  be 
i mported because of the u n s u i tabi l i ty of the l oess so i l s .  Because of t he l ack  of subsurface 
i nves t i ga t i ons and testi ng , i t  i s  i mpos s i b l e  to define potent ia l  foundati on probl ems at the 
s i te . 

The Equal i ty s i te i s  l ocated near t he border of s e i smi c ri s k  zones 2 and 3 .  Des i gnat ion  of the 
s i te as zone 3 wou l d  necess i tate more careful construct i on techn i ques and wou l d  imp ly  i ncreased 
r i s k  of d i srupt i on of so l id  and l i q u i d  waste storage areas or  process p i pe l i ne s .  A l s o ,  poten
t i a l  for so i l l i quefaction  may i ncrease r i s k  if the l oess so i l s  are exten s i ve .  

4 . 3 . 1 . 3 Terrestr ia l ecol ogy 

Construct i on on the Equal i ty s i te wou l d  destroy a mi xture of upl and , fl oodpl a i n , and swamp 
ha rdwood forest s ,  cornfi e l ds ,  and act i ve and abandoned pas ture .  Thi s mi xture of pl ant com
mun i t i e s  creates h i g h-qual i ty hab i tat for a l arge vari ety of wi l d l i fe ,  i nc l ud i ng deer ,  grey and 
fox squ i rrel , woodcoc k ,  q ua i l  and woodduc k .  F i l l i ng the swamps and mars hy fl oodpl a i n  forests 
for pl ant construc t i on wou l d  destroy potent i a l  habi tat for s i x  an i ma l  spec i es ( see Sec t .  3 )  that 
a re rare in Kentucky .  

Construct i on of t he p l ant  i n  t h e  h i l l y port ion o f  the s i te wou l d  req u i re l a rge vol umes o f  earth 
to be moved . S i l tat i on from t h i s  act i v i ty cou l d  seri ous l y  damage the adj o i n i ng fl oodpl a i n/ 
wet l ands . Al so , some forest  o r  cropl and on the fl oodpl a i n  wou l d  be destroyed by construct i on of 
a coal l i ne , wate r l i nes , and a road to the barge l and ing s .  

The Equal i ty s i te i s  a s i gn i f i cant ly  more var i ed wi l d l i fe hab i tat  when compa red t o  the proposed 
s i te because of abundant forest  cover ,  the presence of a fl ood-retreat habi tat for swamp 
spec i e s , the d i v i s i on of the cropl and i nto smal l parce l s by hedgerows , and the general l y  l ow 
l evel of human ac t i v i ty i n  the area . No endangered spec ies  are known to occur on th i s  s i te ,  
a l though the I n d i ana bat may be present ( Sect .  3 . 2 . 1 . 3 ) . 

Construc t i on and opera t i on of the S RC- I  faci l i ty at the Equal i ty s i te wou l d not appear to have 
l ess  impact on terrestr ia l  ecol ogy than at  the proposed s i te .  

4 . 3 . 2  Water 

4 . 3 . 2 . 1  Surface water hydrol ogy 

Construc t i on i mpacts  

Grad i n g  and excavation  d ur i ng con struct ion  at the Equa l i ty s i te wou l d remove protec t i ve vegeta
t i ve ground cover , reduce percol a t i on rates , and i ncrease ra i n fal l runoff and the amount of 
topso i l  removed . Such  runoff , h i gh in su spended so l i ds ,  may accel erate channel  scouring  i n  
smal l streams o n  the s i te .  U s e  o f  sed i mentat ion bas i n s  wou l d  reduce the impact o n  the streams 
bel ow the basi n .  

I f  construc t i on occurs a t  the l ower e l evat ions , eros i on and i ncreased suspended sol i d s  du ri ng 
fl ood i ng cou l d  occur .  The  impact can be reduced by schedu l i n g  fl oodpl a i n  construct ion duri ng 
periods  of l ow ra i nfa l l probab i l i ty and by us i ng temporary d i kes to protect the structures  wh i l e  
they are be i n g  bu i l t .  
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Operati onal i mpacts 

Depend i n g  upon the f i na l  l ocati on of  the fac i l i ty at the Equa l i ty s i te ,  a s i gn i f i cant percentage 
of the ons i te stream drai nage areas may be graded or paved . Such al terat ion of the dra i nage may 
reduce the fl ow i n  the streams by d i verti ng runoff i nto a drai nage col l ecti on system . S i ti ng of 
p l ant  fac i l i t i es at the l ower e l evati on s of the Equa l i ty s i te wou l d  s i gn i fi cantl y i ncrease the 
r i s k  of fl ood damage and of poss i b l e  rel ease of toxi c process materia l  or wastes i nto the Green 
Ri ver . M i t i gat i on measures i nc l ude erec t i ng d i ke s ;  i nc reas i n g  the e l evat ion  of the l and surface ;  
and rel ocat i ng c r i t i cal s tructures i n  upl ands above the probabl e maxi mum fl ood e l evat ion . 

4 . 3 . 2 . 2  Groundwater 

Construct i on i mpacts 

It i s  not ant i c i pated that groundwater fl ow or  qual i ty wou l d be s i gn i fi cantl y affected i f  con
struct ion  were to occur on  t h i s s i te .  However , ons i te i mpacts caused by changes in i nf i l trati on 
rates dur i n g  so i l  compacti on ,  sp i l l s  of smal l quanti t ies  of fuel o i l s  or other l i qu i d s ,  removal  
of vegetation , or grad i ng operat ions  may occur .  

Operati onal i mpacts 

Groundwater qual i ty at the Equal i ty s i te cou l d be affected by l eachates from sol i d  waste storage 
or sp i l l s  or process l i qu i d s .  The chemi cal and phys i cal so i l  propert i es , the depth of the 
so i l s ,  and  the nature of the aq ui fers and cap rocks  bel ow the s i te i nfl uence the probab i l i ty and 
magn i tude of the l eachate i mpact .  

An  a l l uv i a l aqu i fer conta i n i ng water of acceptabl e dr i n k i ng water qual i ty exi sts al ong the 
f l oodpl a i n  of the Green Ri ver . Bedrock aqu i fers may al so occur i n  the area , but the nature of 
the cap rock , fl ow d i recti on , and water qual i ty i s  un known . General l y ,  i n  th i s  area of Kentucky , 
the bedrock aqui fers have l ow y ie l ds  and var i abl e water qual i ty with  sal i n i ty i ncreas i ng wi th 
depth . Even though the y i e l d s  may be l ow ,  these aqu i fers may be the so l e  source of  dr i n k i ng 
water for rural res i dence s .  Adverse impact on dri n k i ng water aqui fers may occu r ;  however ,  
because o f  the absence o f  s i te spec i fi c  i nformati on the potent i a l cannot be quanti f ied . 

Perco l at ion and i n f i l tration  rates to bedrock aqui fers are re l at i ve ly  s l ow at the Equa l i ty s i te 
because the so i l s  conta i n  a layer of  dense , compacted mater i a l . These l ayers may a l so act to 
form perched water tab l e s .  I f  l eachate contai nment systems fai l ,  accumul ated waste l eachate 
cou l d eventua l l y  dra i n  through spri ngs i nto the Green R i ver .  Concentrati ons  of i ron  and 
manganese hydrous oxi des may i ncrease the abi l i ty of the so i l  to absorb trace e l ements from 
l eachates or sp i l l s .  Control measures proposed i n  the or i g i na l  pl ant des i g n  cou l d  be u sed to 
reduce the potentia l  i mpact ( see Sec t .  4 . 2 . 2 . 2 ) . Recharge l evel reductions  caused by so i l  
compaction  and pav i ng may occur i n  the immedi ate area of the faci l i t ies , but the effect i s  not 
l i ke l y  to exceed beyond the p l ant  boundari e s .  

4 . 3 . 2 . 3  Su rface water qual i ty and aquat i c  ecol ogy 

Construction  i mpacts 

Potent i a l  impacts on  surface water qual i ty and aquati c ecol ogy from construction  of the proposed 
SRC- I faci l i ty at  the Equa l i ty s i te i nc l ude : ( 1 ) effects of constructi ng the water i ntake , 
barge faci l i t i es ,  and/or p i pe l i nes ; ( 2 )  s i te runoff i nto the Green Ri ver ( and smal l er streams 
i nc l ud i ng Wi l l i ams Creek and tri butary and the smal l ons i te pond ) ;  ( 3 ) d i sturbance and/or 
destructi on  of the various  dra i nage basi ns ;  and ( 4 )  shore l i ne d i sturbance of the Green Ri ver 
duri ng s i te preparati on . Destructi on  or  deg radati on of ons i te streams and s l oughs  duri ng 
constructi on wi l l  reduce the l ocal  aquati c  hab i tat . Samp l i ng data in Sect . 3 . 3 . 3 . 3  i nd i cate 
that these hydro l o g i c  fea tures serve as spawn i ng , nurs i ng ,  and refuge areas i n  the Green River  
ecol og i cal system . Add i t i onal  sed iment l oadi ng of the Green Ri ver wou l d  aggravate the current 
water qual i ty probl ems ( Sect .  3 . 3 . 3 . 3 ) .  The extent of construct i o n  i mpacts wou l d depend on the 
amount  of s i te prepa rati on req u i red , m i t i gat i on measures emp l oyed , and the exact l ocati on of 
faci l i ti e s  on  the Equal i ty s i t e .  
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Operationa l  impacts 

Operational  impacts of an  SRC- I p l a n t .  if constructed at the Equa l i ty s i te , wou l d  i nc l ude water 
wi thdrawa l i nta ke ,  l eachate contai nment system fai l ure , d i scharge of contami nated runoff 
from storms exceed i ng the ten-yea r ,  24-h prec i p i tat ion  even t ,  wastewater d i sc harge , and poss i b l y  
barge traffi c .  Many o f  the impacts fo r the Equa l i ty s i te are very s i mi l ar to those  fo r the 
proposed s i te at Newman ,  Kentucky .  

To est imate the potent i a l  for water qual i ty degradation  and consequent b i ot i c  effec ts from the 
d i scharge of was tewater i nto the Green Ri ver , the d i l ution  of water qual i ty consti tuents was 
cal cul ated ( Tab l e  4 . 49 ) . I t  was assumed that the ambi ent concentrati on of each consti tutent 
wou l d  be the max i mum reco rded , that wastewater concentration  and fl ow woul d be at the i r  maxima ,  
and that the effl uent wou l d  be compl ete l y  mi xed i n  the 7-d , ten-year l ow fl ow of the Green Ri ver 
( Sect . 3 . 3 . 3 . 3 ) . Al though based on severa l worst-case assumpt i ons , these cal cul ati ons do pro 
v i de an approx i mation  of potenti a l  effects . Howeve r ,  i f  the zero d i scharge a l ternati ve i s  
adopted , n o  i mpacts from was tewater d i scharge are expected to occur dur ing  norma l p l ant  opera
t i on . The anal ys i s  i nd i cates that d i scharge from an SRC - I  faci l i ty s i ted at Equal i ty or  Newman 
wou l d  cause some degradation  of water qual i ty because of the d i scharge of cadmi um , chl ori n e ,  
cyan i de ,  phenol , and perhaps sel en i um .  I mpacts to aquat ic  bi ota wou l d  b e  very s i mi l ar to those 
proj ected for the proposed s i te ( Sect .  4 . 2 . 2 . 2 ) . 

Table 4.49. Mixing of SRC·I  eHluent with ,even-day, ten·year low flow of 
Green R iver (9500 liters/,) Equal ity ,ite • 

Water qua l ity Max imum ambient F u l ly mixed Compl iance w i th 
Constituent standard concentrationb concentration 

(mg/l iter)  (mg/l i ter )  ( mg/l iter) 

Arsen ic 0.05 <O.Ol e <0.004 
Cad m i u m  0.001 2 0.004 0.008 

in hard water 
Ch lori ne, res idua l  0.01 Assume 0 0.026 
Chromium 0.05 0.001 0.03 
Copper 1 .0 0 .014 0 .04 
Cyanide 0.005 Assume 0 0.01 1 
I ron 0.3 3.72 3.72 
Lead 0.05 0.075 0.08 
Manganese 0.05 0.475 0.48 
Mercury 0.00005 0.0002 0.0002 
Phenol 0.001  Assume 0 0.008 
Se len i u m  0.Q1 0.00 1 0.01 
Si lver 0.05 <0.0j> <0.03 
Total suspended sol ids 230 228 
Z i nc 5.0 0.06 0.08 

' See Table  4.6 Sect. 4.2.2.3, for mix ing  formu lae and maximum effluent  concentrations. 
b F rom Table 3.3. 1 ,  Sect. 3.3.3.3. 

standard 
(mg/l i ter)  

Yes 
Nod 

Noe 

Yes 

Yes 
Noe 

Nod 

Nod 

Nod 

Nod 

N od 

Borderl lnee 

Yes 

Yes 

eWhere va lues were reported as "less than"  some concentration, i t  was assumed that  the concentrat ion 
was equal to that va lue. 

d Max imum ambient concen trations of these constituents exceeded the standard. 
e Max i m u m  ambient concentrations did not exceed standards ;  s ign if icant water qua l i ty degradat ion at

tr ibu table to SRC· I  d i scharge. 

An SRC- I demonstrat ion faci l i ty wou l d  requi re a wi thdrawa l of about 2 1 7  l i ters/ s ( 3445 gpm) from 
the Green Ri ver .  Th i s represents 2 . 3% of the 7-d , ten-year l ow f low of 9500 l i ters/s o Assum ing  
u n i form d i stri but ion of p l an kton i c  organ i sms , the max i mum i mpact wou l d  be  destruct ion of 2 . 3% of 
the i chthyopl an kton o r  other p l an kton . A l though th i s  i mpact mi ght be measurabl e ,  it  woul d be 
un l i ke ly  to cause s i gn i fi cant adverse i mpact .  For  fl ow reg i mes of nondrought periods , i t  i s  
doubtful that remov i ng water for the SRC- I  process wou l d  produce any measurabl e i mpacts . Impacts 
resul t i ng from excess runoff are uncerta i n  for a l l s i tes , but s i gn i fi cant degradat i on of the 
water qual i ty seems un l i ke ly  because of d i l ut i on i n  a l arge vol ume of water.  
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4 . 3 . 3  A i r gua 1 i ty 

4 . 3 . 3 . 1  Construct ion impacts 

The h i l l y terra i n  i n  rural  O h i o  Cou nty ,  Kentucky wou l d  tend to i nh i b i t  the d i l ut i on of pol l ut
ants emi tted by the proposed fac i l i ty .  The area i s  current ly  i n  comp l i a nce w i th a pp l i cab l e a i r 
q u a l i ty reg u l at i ons except tota l s u s pended parti c u l a tes (TSP ) . Sources of fug i ti ve dust  have 
ca used amb i ent TSP secondary s ta ndards to be exceeded for both short-term and annua l average 
t i me peri ods . 

The  Parad i se s team p l ant  of the Tennessee Va l l ey Authori ty l ocated near the Equa l i ty ,  Kentucky ,  
s i te has  s u l fur d i ox i de ( S02 ) mon i tors to the north o f  i ts p l ant  wh i c h  s how S02 concentra t i ons  
to  a l so be in  comp l i ance . Mon i tori ng s i te No . 23 of Parad i se s team p l an t  recorded an  annua l  
average of 23  �g /m3 , a second h i ghest  3-h  read i ng of  950  �g/m3 , and second h i ghest of  the 24-h  
recorded at  275  �g/m3 . W h i l e  these  present ly  do  not v i o l ate Nat i ona l  Amb i en t  Ai r Q ua l i ty 
Standards , there are h i gher l evel s at  the Equal i ty s i te a s  compa red w i th the proposed s i te at 
Newman ,  Ken tucky . 52 

The Equa l i ty s i te wou l d  l i ke ly  requ i re exten s i ve earth-mov i ng acti v i ty ,  s i m i l a r to the proposed 
s i te .  Fug i t i ve emi s s i ons  d ur i ng  th i s  act i v i ty wou l d  exacerbate the parti cu l ate prob l em meas u red 
i n  the area . Even though the w i nd and prec i p i ta t i on reg i mes are s i mi l a r  to the Newman s i te ,  
i mpacts of fug i t i ve dust  genera t i on from cons truc t i on wou l d  be somewhat greater a t  the Equal i ty 
s i te .  

4 . 3 . 3 . 2  Opera t i ona l  i mpacts  

Rou t i ne emi s s i on s  wou l d  resul t i n  a pprox imately the  s ame ground- l evel concentra t i on s  as those 
p redi cted at  the proposed s i te .  The  Equa l i ty s i te w i l l  have a l esser  reg i ona l i mpact than the 
proposed acti on because Equa l i ty i s  further removed from other major sources . The fug i t i ve 
emi ss i ons  from the coal  s torage a reas wou l d  be s i mi l a r at both s i tes . 

Impacts of po l l u tants  re l ea sed duri ng  acc i dents wou l d  be approx imate l y  the same at  both the 
E q ua l i ty and Newman s i tes . Sma l l s ettl ements near the two s i tes cou l d  be e xposed to tox i c  
materi a l s d ur i ng  acci dental rel eases , a n d  the tota l n umber o f  peop l e  exposed to s i g n i f i cant  
concentra t i on s  wou l d be s i mi l ar .  The  prox im i ty of the  proposed s i te to  other  maj or emi ss i on 
sources ma kes the i mpacts of opera t i onal  emi s s i ons  somewhat greater at  the Newman s i te .  

4 . 3 . 4 Economi c ,  soc i a l , and  c u l tural  

4 . 3 . 4 . 1  Popu l at i on 

Construct i on 

A rel a t i ve l y  l a rge i ncrea se i n  the popu l a t i on s  of  O h i o ,  Dav i ess , McLean , and Muh l enberg count i e s  
c a n  be  an t i c i pated d ur i ng  the con struct i on p h a se  of the SRC - I  fac i l i ty .  Pea k cons truct i o n  i s  to 
be reached rou g h l y  1 8  months  after construct i on beg i n s ,  w i th proj ect comp l e t i on expected approx i 
mate l y  1 8  months after that date . Approx imate ly  3500 to 5000 workers a re projected to be 
req u i red duri ng the peak  con structi on per i o d .  

A worker re l ocat ion  proj ect ion  mode l  from t h e  recent ( post- 1 976 ) exper iences w i th TVA nuc l ear 
power p l ant  con struct i on workers was used to ana lyze  the spat i a l  d i s tri b ut ion of th i s  ant i c i 
pated work force . The  mode l , w h i c h  i s  d i scussed i n  more deta i l  i n  Sect . 4 . 2 . 4 . 1 , i s  u sed to 
p red i c t  the n umber of con struct ion  workers that w i l l  come from the ex i s t i ng l abor force for each 
county wi th i n  1 1 6  km ( 70 m i l es )  of  the s i te and the n umber of workers who w i l l  m i g rate to each 
of  these s ame counti e s . I n -mi g rants  are c l a s s i f i ed as e i ther l ocal  or  d i s tance movers/trave l l ers 
( Sect .  4 . 2 . 4 . 1 ) ,  and current area res i dents are referred to a s  commuters . 

E s t i mates of the tota l n umber of empl oyees i n  each of these categori e s  ant i c i pated duri ng the 
peak  construc t i o n  phase of  the S RC - I  faci l i ty are presented in Tabl e 4 . 50 .  D i fferences between 
these f i nd i ng s  and those presented i n  the DES are exp l a i ned i n  the I ICons truction  l abor force i n
mi grat i on "  s u bsec t i on of Sec t .  4 . 2 . 4 . 1 .  

I t  can be noted that from 420 to 620 workers , or  approx imately 1 2% of the a n t i c i pated l a bor  
force , wi l l  come from the ex i s t i ng popu l a t i on in  the  four-county Equa l i ty i mpact area . W i th i n  
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Table 4.50. Distribution of direct workers for major impact counti . .  , Equality, Ky. site - SRC-I demonstration, peak employment (1983) 
Peak work force of 3500 Peak work force of 5000 

Local Distance Total Local Distance 
Total 

County. state Local 
moversl moversl Total as percen tage Local 

movers/ movers! Total 
as percentage 

commuters8 Travellersb Travellersc of al l  d irect commuters8 
travellersb travellersc 

of al l  d irect 
employment employment 

Daviess, Ky. 1 7 1  1 7  1 90  378 1 0.8 227 24 2 79 530 10.6 
McLean, Ky. 41 12 95 148 4.2 55 1 8  140 213 4.3 
Muhlenberg, Ky. 102 18 1 75 295 8.4 1 36 26 2 5 7  4 1 9  8.4 
Ohio, Ky. 1 48 44 468 660 1 8.9 1 9 7  63 688 948 19.0 
Outside four- 896 1 26 997 1 889 54.0 1032 1 86 1468 2686 53.7 
county area 

Total 1 228 2 1 7  1925 3370d 96.3d 1 64 7  3 1 7  2832 4796' 96.0' 

(35. 1 % )  (6.2%) (55.0%) (96.3%) (32.9%) (6.3%) (56.6%) (96.0%) 

• Local commuters are residents of county prior to SAC-I employment who drive to and from the project site dai ly. 
b Local moversltravellers are prior residents of the area within 90 min of the s ite who move from one county within the 90-min zone to another as a result of 

SRC·I employment Movers wi l l  change their residence permanently; travellers maintain their original permanent address and travel home on weekends or less 
frequently. 

COistance movers/travellers relocate in the vicinity of the SAC-I site from outside the 90-min zone. Movers wUI change their residence permanently; travellers 
maintain a permanent address outside the areas to which they travel on weekends or less frequently. 

dT otal d iffers from 3500 and/or 1 00% because "distance commuters," those workers resid ing outside the 90-min zone and commuting to work on a d ai lY 
basis are not included. 

eTotaJ d iffers from 5000 and/or 100% because "distance commuters" are not included. 

the fi rst two years of project constructi on ,  th i s  same area wi l l  have to absorb from 1 020 to 
1 500 movers and trave l l ers . T hese numbers i nc l ude both d i stance and l ocal movers/travel l ers to 
the four-county area on the as sumpt ion that most  of these l ocal  movers wi l l  come from those 
counties  farthe r away from the s i te and wi l l  not be prior res i dents of  the fo ur  count ies  
i mmed i ate l y  surroundi ng the p l ant .  The  TVA worker re l ocati on experi ences s how that approxi 
mate l y  67% of the movers wi l l  br i ng fami l i es averag i ng  3 . 2  person s i n  fami l y  s i z e .  For the 
four-county impact area , t h i s  bri ngs the i n-mi grant popu l at ion to a total of  approx imate l y  
2 520 t o  3700 . 

I n  addi t ion  to the anti c i pated popu l at i on i ncrease res u l t i ng  from d i rect pl ant emp l oyment , a 
certa i n  amount  of i nd i rect empl oyment  i ncrease can be anti c i pated dur ing  the construction  
peri od . Tab l e 4 . 5 1 l i sts  the estimates deri ved from the  re l ocati on model . 

Table 4.51 .  Projected indi rect employment during peak construction period 

( 1983', Equality, Ky. site 

County, state Peak work force of 3500, Peak work force of 5000, 

Daviess, K y. 262 367 
Mc Lean, K y. 95 137  
M u hlenberg, Ky. 1 9 5  277 
Ohio, Ky.  405 5 8 1  

Source: Based on a TVA worker relocation study. 

These f i gures represent jobs  i n  the support and servi ce i ndustries  that wi l l  be generated by the 
i nfl ux  of  popu l a t i on a ssoci ated wi th p l ant  construct ion . Past experi ence w i th projects of 
s i mi l ar s i ze i nd i cates that approximate ly  1 0% of  these empl oyees wi l l  be i n -movers . Cal c u l at ion  
o f  the total number o f  i n-movers , us ing  the same assumpt ions  about  the  proporti on of  workers 
w i th fami l i e s  and average fami l y  s i ze that were used fo r d i rect movers , s hows that another 240 
to 340 peop l e wi l l  be added to the popu l at ion of the i mpact reg i on because of  i nd i rect emp l oy
men t .  When  added to the i n-movers and  trave l ers ant ic i pated from d i rect p l ant emp l oyment , the 
total potent i a l  popu l ation  i ncrease for the four-county area comes to between 2760 and 4040.  
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Tabl e 4 . 52 presents a breakdown of the estimated i n -m i g rants for each county i n  the Equal i ty 
impact area . 

I t  can be seen that O h i o  County i s  estimated to recei ve a substanti al i ncrease i n  i ts popu l at i on 
over approx imatel y  an l 8-month per i od from the beg i nn i ng of p l ant construction  to the ant i 
c i pated pea k .  Other counti es i n  the i mpact area can expect not i ceab l e ,  but much l ess  substan
t i a l , popu l ation  i nfl uxes ( Tabl e 4 . 52 ) .  

I t  wou l d  be reasonabl e to assume that a l arge port i on of these i n-mi grants wi l l  congregate i n  
the more urbani zed areas of the counties  because of the greater ava i l abi l i ty of serv i ce s .  I n  
O h i o  County ,  the two most popu l ous  towns are Beaver Dam , wi th 3 1 85 popul at ion , and Ha rtfo rd , 
w i th 3752 . I f  a l l the i n -m i g rants to Oh io  County settl ed i n  these two areas i n  numbers propor
ti onal to the i r  current popul ations , Beaver Dam wou l d  experience an i ncrea se of 630 to 920 
peop le  or  20 to 30% of  i ts popul at ion , and Hartford wou l d  g a i n  rough ly  740 to 1 080 peop l e  
o r ,  aga i n ,  20 t o  30% of i ts cu rrent numbers . Over a n  l 8-month peri od , th i s  i nfl ux  wou l d create 
numerous probl ems for the i mpacted towns in terms of hou s i n g , serv i ces , transportation , and 
other soci oeconom i c  i ssues . I n  most cases , measures wou l d have to be taken i n  advance i n  order 
to m i t i gate potent ia l l y  damagi ng i mpacts . Di scu s s i on of these poss i bl e  measures  wi l l  be 
i nc l uded i n  the fol l owi ng sections where appropri ate . 

Operati on 

The operati onal period of the S RC - I  fac i l i ty i s  expected to beg i n  rough l y  two years after the 
onset of construct i on , when about 1 00 emp l oyees wi l l  be requ i red to support early p l ant 
acti v i t i e s .  After the faci l i ty i s  compl eted , approximate l y  725  personnel w i l l  be requ i red for 
fu l l  p l ant operation , represent ing  no more than 20% of pea k construct i on empl oyment . The net 
change i n  popu l ation  of the Equal i ty impact area duri ng  the operati onal  p hase , therefore , i s  
l i ke ly  to be a negat ive one . I t  can be ant ic i pated tha t some support i ve and/or serv i ce i ndustry 
jobs wi l l  rema i n  beyond the construct i on phas e ,  espec i a l l y  i f  other compl ementary i ndustries  
deve l op  in  the immedi ate area . Other members of the constructi on popu l ation  may dec i de to 
rema i n  i n  the area and become absorbed i nto other sectors of the l ocal economy . St i l l ,  the 
pr imary effect to be expected dur i n g  the operati onal  phase i s  that of a scal i ng down of the 
empl oyment and popu l ation  l evel s reached during  the p l ant construction p hase . A re l at i ve ly  
s i zeabl e amount of d i sposabl e i ncome may d i sappear from the  i mpact area upon  compl et ion of the 
SRC- I faci l i ty ,  and an econom ic  downswi ng cou l d  resu l t un l ess  anti c i patory steps are taken to 
counteract the l oss  of emp l oyment i n  the area . 

4 . 3 . 4 . 2  Hous ing  

Construct i on 

The unava i l ab i l i ty of hou s i ng i n  the rura l counties  of  the Equal i ty i mpact area ( McLean , 
Mu hl enberg , and O h i o )  presents a maj or obstacl e to the area ' s  ab i l i ty to support the projected 
i n-mov i n g  popu l ation , and can be contrasted to the s i tuation at  the proposed s i te where the 
hous i ng stock i s  expected to be adequate . As descri bed in Sect .  3 . 3 . 4 . 2 ,  the hous i n g  stock i n  
t h e  three rural count i e s  i s  a l ready fal l i ng short of demand . Overcrowdi ng a n d  genera l l y  poor 
hou s i n g  cond i t i ons  e x i s t  in at  l east 1 0% of the hou s i ng in the area . P l an n i n g  authori t i es 
i nd i cate that the area i s  l ac k i ng i n  an adequate construct ion l abor force to hand l e  current 
growth . 

The TVA ' s observati ons  of  constructi on-worker re l ocation behav i or i nd i cate that the fo l l owi ng 
hous i ng mi x mi ght be requi red by proj ect- i nduced i n-mi grants ( Tabl e 4 . 53 ) . 

Of the approxi mate l y  1 1 20 to 1 630 househo l ds ( as opposed to total popul at ion )  expected to 
rel ocate i n  the i mpact reg i on ,  560 to 820 are expected to purchase or rent s i n g l e  fami l y  homes , 
about 270 to 400 proj ected to move i n to mObi l e  homes , and about 280 to 41 0 wi l l  l i ve i n  apart
ments or other rented l i vi ng q uarters .  Because a certa i n  l ag t ime can be expected to e l apse 
before new u n i ts become ava i l abl e ,  temporary hou s i n g  is l i ke l y  to be needed to accommodate the 
i n i ti a l  i nfl ux  of popu l ation . Mo b i l e  home and camper v i l l ages may be set u p ,  and overcrowd i n g  
i n  ava i l abl e u n i ts cou l d occu r .  Workers may have t o  res i g n  themsel ves t o  more d i stant l ocat ions  
i n  the  event that the  hou s i ng demand cannot be  met .  



Table 4.52. Projected in-migration to Equality, Ky., impact area, peak of SRC-I demonstration phase construction (1983) 

Peak construction work force of 3500 Peak construction work force of 5000 

Total in·migrants Total in'migrants 
County 1980 In·moving d i rect In· moving ind i rect Total as a percen tage In.moving d i rect In-moving indirect Total as  a percentage 

Population workers8 workersa in-migrantsb of 1980 workersa workersa in-migrantsb of 1 980 

population population 

Daviess 85 , 702 207 26 5 76 0. 7 303 37 840 1 .0 

McLean 1 1 ,058 1 0 7  1 0  289 2.6 1 58 14 425 3.8 

Muhlenberg 32, 3 1 5  1 93 20 526 1 .6 283 28 768 2.4 

Ohio 2 1 , 845 5 1 2  4 1  1 , 366 6.3 751 58 1 ,998 9 . 1  

Total 1 50,920 1 ,0 1 9  9 7  2,757 1 .8% 1 ,495 1 3 7  4,031 2 . 7% 

" In-moving workers includes distance movers (travellers and local movers/travellers. 
bTotal in·migrants include d i rect and indi rect in-moving workers and their  dependents; it is assumed that 2/3 of a l l  in-moving workers bring fam i l ies w i th an average size of 3.2.  

Source: Based on a TVA worker relocation study. 
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Table 4.53. Percentage o f  total in·migrants (movers and travellers) 
demanding various housing types 

H ousing type 

Sing le·fami l y  homes 
Mobi le  homes 
Apartments. sleeping rooms, campers, and other 

Source: Based on a TVA worker relocation study. 

Percentage 

50.3 
24.3 
25.4 

The reduction  i n  popu l at ion to a net i ncrease of 725  workers ( some wi th fami l i es ) over the 
pre-SRC- I popu l at ion may have t he oppos i te effect on the hou s i ng mar ket than d i d  the construc
t i on peri od popul ation  i nfl ux . A pos s i b i l i ty of construction  per i od overbu i l d i n g  exi sts  in 
wh i ch an effect i ve fl ood i ng of the i mpact area hou s i ng market may occur .  Th i s  cou l d produce 
negati ve effects on t he area economy .  

4 . 3 . 4 . 3  Publ i c  serv i ces 

Construct i on 

Impacts i n  the publ i c  servi ces  area cou l d  feas i bl y  be as severe as those expected i n  the hou s i n g  
market . Cu rrent system capac i t i es are c l ose t o  be i ng met i n  al l three areas o f  publ i c  serv i ces 
d i scus sed in the profi l e  sec t i on for much of the i mpact reg i on ( Sect . 3 . 3 . 4 . 3 ) . Wi th the excep
t i on of  that of Dav i ess  County , water suppl i es in the area are about fu l l y ut i l i zed , and the 
majori ty of the area ' s  sewerage systems are approach i ng des i gn capac i ty .  Major expan s i on 
projects wou l d  have to be undertaken i n  order to accomodate the demand on these systems that i s  
expected to accompany p roject-i nduced i n-mi grat i on , part i cu l arl y i n  O h i o  County . Agai n ,  these 
projected i mpacts exceed those expected at the proposed s i t e ,  where publ i c  servi ce shortfal l s  
are not ant i c i pated . 

The school systems throughout t he i mpact area , wi th the excep t i on of those i n  Dav i ess  County , 
are s i m i l arl y operat ing  near capaci ty ,  but there are several expan s i on projects under way or 
under con s i derat ion by l ocal offi c i al s .  The TVA observati ons  pred i c t  that 49% of i n -movers ' 
c h i l dren wi l l  be pri mary school age , wi th  1 4% seek i n g  space i n  the h i g h  school s .  Th i s i nf l ux  of  
s tudents wou l d most l i ke l y  requ i re l arger expan s i on proj ects than current ly  under  cons i derati on . 
Another far l ess  expens i ve and l ess  permanent sol u t i on for meet i ng the i ncoming  student needs 
wou l d  be to set up  temporary school s in areas of h i g hest demand for the duration  of the con-
struc t i on phase . 

Operat ion 

The potent ia l  probl em of overbu i l d i n g ,  ment i oned earl i er i n  the context of hous i n g , cou l d  a l so 
apply  to expans i ons of the water and sewerage systems i n  the Equal i ty i mpact area . Shou l d  
popu l at ion decl i ne fol l ow ing  the comp l et ion of proj ect constructi on ,  l ocal  res i dents may be l eft 
w i th a l arge b i l l  for underut i l i zed serv i ce fac i l i t i e s .  One poss i b l e m i t i gat ion  meas ure may be 
for the s i te area to seek  Federal a i d  for at l east parti a l  fund i n g  of the m i n i mum expans i on s  
requi red o f  water a n d  sewer systems . 

If the county school systems accommodated constructi on-peri od students wi th minor expans i on s  and 
temporary school set-ups , then the operati ons  peri od cou l d  be adjus ted to rel at ive ly  eas i l y .  
Temporary school s cou l d  b e  c l osed , and any mi nor expans i ons  made mi g ht b e  effecti vely ut i l i zed  
by operati onal -phase ch i l dren and unrel ated p l ant growth in  the  are a .  If  th i s  approach i s  not 
fo l l owed , the same probl ems of overbu i l d i n g  d i scussed above cou l d  res u l t .  



4 - 1 2 7  

4 . 3 . 4 . 4  Tran sporta t i on 

Cons truct i on 

The major  adverse i mpact to the Equa l i ty s i te area wi l l  resu l t  from the i ncreased n umber of 
veh i c l es u s i n g  the l oca l  road system . These roads current ly  do not experi ence heavy use , and 
the i r  e st imated capac i t i e s  i nd i cate that they cou l d  not s upport the traffi c  expected duri ng the 
peak cons truc t i on per i od .  Major  adverse traff i c  i mpacts are a l so expec ted at the proposed s i te ;  
there , no s i n g l e  section  of  roadway wi l l  have to serve as many veh i c l es as w i l l  the Equa l i ty 
road , but  a much h i gher n umber of current users w i l l  be i mpacted . Tab l e 4 . 54 l i s ts the es t i 
mated n umber of  veh i c l e  round tri ps to b e  expec ted o n  the vari ous  sec t i ons  of  road descri bed i n  
Sec t .  3 . 3 . 4 . 4 .  

Table 4.54. Construction·i nduced traffic and road capacities 

for the Equality site 

Current Project· induced Level of 
Road sect ion peak hourly vehicles at Total service " E , "  

count  peak hours hour ly  capacities 

(A) Equa l ity Road 50 1850-2630 1 900-2680 1 070 
( 8 )  Kentucky 85 (Centertown 2 1 0  825-1 200 1035- 1 4 1 0 1070 

to U .S .  6 2 )  

( C )  U .S .  62 (Central City 330 825-1 200 1 1 55- 1 530 1 600 
to Kentucky 85)  

(0)  Kentucky 69 (Centertown 250 1000-1450 1 250·· 1 700 1 1 50 
to H artford ) 

( E )  Kentucky 69 ( H artford 440 
to Green R iver Parkway ) 

700-1000 1 1 40-1 440 1 600 

Source : D avid Docter, G reen R iver Area Development D i str ict ,  Dec. 2, 1 980. 

The hour ly  capac i t i e s  are g i ven for each section of  road for the E l evel of  serv i c e .  These 
capac i t i e s  represent the max i mum number of  veh i c l es travel i ng in both d i rec t i ons  that can be 
accommodated by a g i ven sect i on of  road . At the E l evel of  serv i c e ,  the fl ow of  traff ic  i s  
s ubject t o  brea kdown resu l t i n g  from the m i n i mum spa c i ng of  veh i c l es .  Th i s  i s  not a des i ra b l e  
l evel of des i gn because i t  l eaves l i ttl e room for error .  Al l of the roads are wi thout shou l ders 
and run over rol l i ng h i l l s ,  l ea v i n g  l i ttl e room for pas s i ng .  

Exami nat i on o f  Ta b l e  4 . 54 s hows that a l l but  one o f  the sections  o f  two - l ane h i ghway cou l d not 
accommodate the pred i cted vol ume of  traff i c  at reasonab l e  l evel s of  serv i c e .  The Equa l i ty road , 
State Route 69 between Centertown and Ha rtford , and S tate Route 85 a l l have proj ected vol umes 
that  exceed the i r  " E "  capac i t i es in the " best"  as we l l  as the "worst case . " U . S .  Route 62 s hows 
traff i c  proj ected at capac i ty under worst-case cond i t i ons , and State Route 69 between Hartford 
and  the Green R i ver Parkway has  an e st imated traffi c  vol ume that approaches  i ts des i gn l i mi t i n  
t he worst ca s e .  I t  i s  obvi ous  from these fi gures that pea k traffi c  vol umes can n o t  fea s i b ly  be 
accommodated by the e x i s t i n g  road sys tem . I f  materi a l  del i veries  are made by tru c k ,  the road 
prob l em wi l l  be aggravated . Current truck  use of the road sec t i on s  l i sted i n  Tab l e 4 . 54 i s  6% 
of a l l traff i c  ( s ee Sec t .  3 . 3 . 4 . 4 ) . 

F i gure 4 . 1 4  i l l us trates the i mpact area ' s  ant i c i pated commuter traff i c .  The n umber of veh i c l es 
U S i n g  se l ected sect i ons  o f  the h i ghway sys tem s urroun d i n g  the proposed s i te are g i ven i n  order 
to present a p i cture of  expected commuti ng  pattern s .  These f i gures were ca l c u l ated by ta k i n g  
t h e  peak work force n umbers of  3500 a n d  5000 ( c u rrent p l an s  are for a s i ng l e  s h i ft for a l l 
workers ) ;  d i v i d i n g  by 1 . 9 ,  the projected number of workers per veh i c l e ;  and p l ac i ng these 1 840 
to 2630 veh i c l e  round tri ps on  area roads accord i n g  to the proj ected pl ace of worker res i dence 
( Tab l e 4 . 5 1 ) .  The accuracy o f  th i s  analys i s  i s  c l o se ly  t i ed to the accu racy of  the worker 
re l ocation  mode l d i scussed earl j e r ,  wh i ch establ i s hes the county of  ori g i n  for al l work tri ps . 
Cou n t i es are i nd i cated i n  u ppercase l etteri ng , wi th the re l evant town s i n d i cated i n  l ower cas e .  
The  l ette red road sec t i ons  neares t t o  t h e  Equa l i ty s i te ( represented b y  a s t a r )  refer t o  the 
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F i g .  4 . 1 4 .  Estimated  number of commuter veh i c l e round tri ps on sel ected 
road sections , Equal i ty i mpact reg i on . 

sections  l i sted i n  Tabl e 4 . 54 .  As veh i c l es from the out l y i ng areas converge on the roads 
l eadi ng to the Equal i ty s i te ,  capac i ti es beg i n  to be exceede d .  

Mi t i gation  measures w i l l  have t o  b e  taken i n  order t o  avo i d  damage t o  t h e  road systems and to 
accommodate the pred i cted traff i c .  Truck traffi c  from construct i on equi pment del i veries  cou l d 
be reduced by transport i n g  materi a l s to the s i te by ra i l  or barge . Ra i l  l i nes may need to be 
i mproved i n  order to support t h i s  act i v i ty ,  whi l e  the Green R i ver system s houl d be abl e to 
hand l e the traff i c .  Staggeri ng work i ng hours o n  the s i n g l e  s h i ft that i s  currently  env i s i oned 
by project p l anners cou l d  p rov ide some reducti on in traffi c  congestion , but is not l i ke ly  to 
e l i mi nate the seri ous overcrowd i n g  expected . Other m it i gat i on measures  that may be more effec
t i ve in reduc i ng or accomodat i ng p roject-i nduced traffic  i nc l ude the i n s t i tu t i on of bus serv i ce , 
the encouragement of car- or vanpool i ng ,  and the fundi ng of road expan s i ons  and i mprovements for 
the most heav i l y  i mpacted secti ons of road near the s i te .  Impl ementati on of the above programs , 
part i cu l arly the road i mprovements , cou l d  be expen s i v e ,  thus creat i ng a probl em for the respon
s i b l e  l ocal and state governments . espec i a l l y  s i nce no property tax w i l l  be pa i d  du ri ng the 
enti re demon strati on p hase . 
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Operat i on 

An i ncrease i n  truck traffi c for coal  or other materi a l  del i ve r i e s  to the fac i l i ty duri ng  the 
opera t i ona l  per i od may resu l t i n  i ncreased wear on the h i ghway system . I f  ra i l  and barge l i nes 
a re u sed for the major i ty o f  these del i ver ies , th i s  probl em cou l d  be l e ssened . A l s o ,  i f  sub
s tant i a l  i mprovemen ts were made to the road systems duri ng the constructi on phase , the handl i ng 
o f  truck  tra ff i c wou l d  most  l i ke l y  not be a prob l em .  T he peak commuter traff ic  count projected 
for the 725 emp l oyee opera t i on per iod i s  not l i ke l y  to ser i o u s l y  i mpact area roads . 

4 . 3 . 4 . 5  Econom i c  base 

Constru c t i on 

An i ncreased l evel  of acti v i ty i n  the serv i ce and s up port i ve i ndustr i es w i l l  deve l op  i n  res ponse  
to demand for  the constructi on l abor popu l a t i on ( Sect . 4 . 3 . 2 . 1 ) .  Spen d i n g  on l oca l  goods and  
serv i ces by  cons truc t i on empl oyees w i l l  prov i de i ncreased revenues to  l oca l  bus i nesses . I t  i s  
expected that the vast  maj ori ty of  i nd i rect j obs w i l l  be f i l l ed by wo rkers res i d i ng i n  the 
count i es pri or to S RC- I . These  workers wi 1 1  come from the unempl oyed sector or  wi l l  tran sfer 
from other occupat i on s .  A drop-off i n  agr icu l tural  acti v i ty or a swi tch to part-t ime farmi ng 
may resu l t . T hu s , the econom i c  base may s h i ft to some degree from that of  a pr imar i l y  
agr i c u l tura l /mi n i ng base t o  more of  an  i ndustr i a l  ( d i rect p l ant  empl oyment )  and serv i ce 
( i nd i rect empl oyment )  base . 

A poss i b l e  nega t i ve i mpact that may res u l t from proj ect empl oyment  duri ng the cons truc t i on phase 
i s  that of  proj ect-i nduced i nfl at i on in  the i mmed i a te i mpact area . Construc t i on worker wages 
a re l i ke ly  to be s i gn i f i cantl y h i gher than those of  the ex i st i n g  l abor force in a l l types of  
empl oyme n t .  T h i s  s i tu a t i on cou l d  p ut  pressure on empl oyers to  ra i se the i r wage rates i n  order 
to ma i nta i n  the i r  l abor forces .  Al s o ,  the rap i d l y  i ncrea sed demand for hou s i ng ,  goods , and 
serv i ces wi l l  mos t  l i ke l y  have an  i nf l at i onary effect on the l oca l  economi es . T h i s  i nf l a t i on 
cou l d  severe l y  i mpact res i dents on f i xed i ncome s .  Because  the proposed s i te i s  l ocated i n  a 
mo re metropo l i tan  area where pr i ces for goods and serv ices  a re establ i s hed i n  reg i ona l  market s ,  
l ocal  i n fl at i on and the resul t i ng adverse effects are expected to be m i n i ma l  there . 

Operat i on 

A certa i n  n umber of serv i ce j obs created dur i ng the constructi on phase w i l l  l i ke ly  rema i n  a s  a 
s i gn i fi cant part o f  the a rea economy . These pos i t i ons  wi l l  be needed to serve demands of opera
t i on per i od empl oyees and the norma l growth experi enced by the i mpact a rea over the construct ion  
peri od . Some workers may return to thei r prev i ou s  occupat i ons , resu l ti ng i n  some revers i on from 
part-t ime farm i ng and wor k i n g  i n  a commerc i a l  establ i s hment  back to fu l l - t i me farm i n g .  The 
i ndustri a l  secto r ,  however ,  cou l d  rema i n  a s i gn i f i cant part of the area economy beyond the 
o pera t i ona l  phase i n  the  event that comp l ementary i ndu stri es rel ocate to the i mpact area . 
P l ann i ng a genc i es i n  the broader Green R i ver area ma i nta i n  pol i c ies  favora b l e to i ncreased 
i ndus tri a l  growth in the reg i on .  

4 . 3 . 4 . 6  Labor and i ncome 

Cons truct i on 

I t  can be ant i c i pated that  the unempl oyment rate wi l l  decrease i n  the i mpact a rea dur ing  the 
cons truc t i on per iod a s  many d i rect and i nd i rect jobs w i l l  be f i l l ed by area res i dents . T he TVA 
re l ocat ion a n a l ys i s  of d i rect p l ant empl oyment presented i n  Sect . 4 . 3 . 2 . 1  e st i mated that approx i 
mate l y  1 3% o f  the req u i red l abor duri ng the peak cons truc t i on peri od wou l d  come from the 
i mmed i a te four-county a rea . A much h i gher percentage of the a pproxi mate l y  960 to 1 360 i nd i rect 
j obs created i n  the four-county area can be expected to be f i l l ed by t h i s  s ame l abor force .  

Spend i ng of  pr i mary i ncome by t he  con struct i on l abor force ( cons truc t i on payrol l )  w i l l  resu l t  i n  
the  generat i on of  secondary i ncomes recei ved by l oca l  bu s i nesses i n  t he  res pecti ve count i es . 
Total secondary i ncomes generated a re l i sted be l ow i n  Tab l e  4 . 55 .  
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Table 4.55. Secondary i ncomes received by impact counties as a result 

of construction employment spending, 1983 

County 

Daviess 
McLean 
Muh lenberg 
Ohio 

Total 

Peak construction work force 
of 3500, ( 1 980 dol l a rs )  

1 2,309,000 

4,387,000 
9 , 1 22,000 

1 8, 735,000 

44,553,000 
(4 county area) 

Pea k construction work force 
of 5000, ( 1 980 dol lars)  

1 7,259,000 

6, 3 1 4,000 
1 2,957,000 

26,9 1 1 ,000 

63,441 ,000 

Source: Based on a TVA worker relocation model.  

A s i zeab l e port i on of  the workers empl oyed duri ng  the cons truction  per i od of the SRC - I  faci l i ty 
w i l l  mos t  l i ke ly  l eave the area u pon pl a nt  comp l et ion . Among those rema i n i n g ,  a certa i n  
i n crease i n  unempl oyment may resu l t at  l ea st  temporar i l y ;  th i s  i mpact i s  not expected to be a s  
pronounced i n  the more urbani zed reg i on o f  the proposed s i te .  I f  compl ementary i ndustries  en ter 
the Equa l i ty area , th i s effect cou l d  be mi n im i zed . 

4 . 3 . 4 . 7  Local  government taxat ion and spend i ng 

Construct i on 

The  l oca l  governments of the four-county Equa l i ty impact area wi l l  experi ence some i ncreases i n  
property t a x  revenues resul t i ng from the expans i on i n  the res i denti a l  and commerc i a l  sectors 
that is expected to accompany p roject- i nduced popu l at ion growth . These p roperty tax revenues , 
however ,  w i l l  not  be s u ff i c i ent  to cover the l ocal  expend i tures that wi l l  be requ i red for the 
expan s i on of pub l i c  servi ces dur ing  the cons tructi on phas e .  S i nce the SRC - I  pl ant  wi l l  be hel d 
i n  t i t l e  by the Federa l government ,  the p roj ect wi l l  be exempt from property taxat i on . Wh i l e  
there a re both s tate s a l es and i ncome taxes i n  Ken tucky , these revenues are not retu rned to the 
l oc a l e s  i n  wh i c h  they are col l ected . The net fi sca l  impact to the l oca l  governments resu l t i n g  
from t h e  need t o  make cap i tal  i nten s i ve pub l i c  serv i ce expan s i on s  a n d  the mi nor i ncreases  i n  
revenues a va i l ab l e to ba l ance t h i s cou l d  be severe . 

Opera t i on 

Federal  owners h i p i s  expected to cont i nue dur i ng the demons trati on phase , thus  ma i nta i n i n g  the 
tax exempt status  of  the p l a n t .  New res i dent i a l  a n d  commerc i a l  p ropert i es added t o  t h e  l ocal  
tax ro l es during  the construct i on per iod  wi l l  cont i nue to contri bute to l ocal  reven ues , but 
there cou l d  be some l os s  of revenues here if mob i l e  homes are removed from the area or  i f  
p roperty abandonment resu l ts from overbu i l d i ng dur i ng the construct ion era . Because of the 
l ocal  government expendi tures req u i red d u r i n g  the  construct i on phase , any l os s  of tax  dol l a rs 
cou l d  exacerbate the prob l em of recover i ng  those cap i tal i n vestments . 

4 . 3 . 4 . 8  H i s tori cal and  a rchaeo l ogi cal  resources 

Constructi on 

No known h i stor ica l  s i tes w i l l  be i mpacted by cons tructi on of the SRC- I  faci l i ty but  severa l  
archaeol og i ca l l y  s i gn i f i cant  s i tes  may b e  affected . A t  l ea st  two s i tes i n  the O h i o  County area 
a re b e i n g  consi dered for i n c l u s i on in the Nat i ona l  Reg i s ter and it i s  e s t i mated by s tate 
archaeol og i s ts that up to 30 other s i tes of maj or s i gn i f i cance may ex i s t  in the O h i o  County 
port i on s  of the Green Ri ver bottoml ands ( Sect .  3 . 3 . 4 . 8 ) . I n  the event that these or other s i tes 
of importance wou l d  be i rrepara b l y  d i s tu rbed by p l ant  construc t i on , excavat ion  of the s i tes 
p r i o r  to construct i on wou l d  be  cons i dered . Impacts on l ocal  archaeo l og ica l  resources a re 
expected to be s ub stant i a l l y  l ess  i n  the proposed s i te area , where ex i st i ng resources are not 
as r i c h . 



4- 1 3 1 

Operation 

No  further impacts on h i s torical  o r  archaeo l o g i ca l l y  s i gn i fi cant s i tes a re antic i pated during  
the operat i onal  phase of  the p l ant .  

4 . 3 . 4 . 9  Impacts of  comme rc i a l i za t i on , decommi s s i on i ng ,  or  mothba l l i ng 

Commerc i a l i zat ion of the SRC- I p l ant after the compl et i on of the demonstrat ion phase wi l l  requi re 
an e i g ht-year constructi on peri od wi th a peak work force of approximately 5000 to 1 0 , 000 . I t  i s  
ant ic i pated that the impacts occurring  i n  the four-county reg i on dur i ng that peri od wi l l  be 
much the same as those out l i ned above but at a l arger sca l e .  The capac i ti es of l ocal hous i ng ,  
publ i c  servi ce , and tran sportat ion systems wou l d  be i ncrea s i ng l y  strai ned by commerc i a l i zat ion , 
and the prev ious ly  d i scussed fi scal impacts stemmi ng from the need to make s i g n i fi cant publ i c  
serv i ce expendi tures wi thout a correspondi ng i ncrease  i n  tax revenues wou l d  b e  magn i fi ed .  Oh io  
County a l one wou l d recei ve substanti a l  tax  revenues from the  faci l i ty if  ownersh i p  i s  trans
ferred to the pri vate sector at  the onset of commerc i a l  operati ons . Al l other impact area 
j uri sdi cti ons , i nc l ud i ng the O h i o  County mun i c i pal i t i es of Hartford and Beaver Dam , wi l l  not be 
empowered to tax the fac i l i ty and wi l l  rece i ve no d i rect tax revenues from the faci l i ty i tsel f .  

I f  t h e  pl ant  were decomm i s s i oned or mothba l l ed after t h e  demonstration period e l apsed , a tem
porary per iod of unempl oyment and econom ic  adjustment , poss i b l y  accompan i ed by some out-m i g rat ion , 
wou l d  most l i kel y resul t .  

4 . 3 . 5  Cumu l at i ve i mpacts 

A n umber of other construct ion proj ects p l anned for the area w i t h i n  rough ly  1 1 6  km ( 70 mi l es )  of 
the proposed Equal i ty s i te cou l d  comb ine  wi th the constructi on of the SRC - I  fac i l i ty to produce 
s i gn i fi cant cumul ative  i mpacts in the impact reg i on . These pl anned or  projected power pl ants 
and synthet i c  fuel faci l i ti es are the same as those i denti f i ed ·i n Sect . 4 . 2 . 5  for the Newman 
s i te ,  w ith  the excepti on of the G i bson p l ant i n  G i bson County ,  I nd i ana , and the A. B .  Brown 
pl ant i n  Po sey County ,  I nd i an a ,  wh i c h  are too far from the Equa l i ty s i te to be i ncl uded i n  thi s 
analys i s .  The overl app ing  construction schedu l es of these pl ants and the SRC - I  p l ant  resu l t i n  
three s i gn i fi cant pea k work force years : 1 983 , the peak year for SRC - I  demon strat ion ; 1 986 , the 
peak year for the cumu l at i ve reg i onal work force ; and 1 989 , the pea k year for SRC- I  commerc i al i 
zat i on . G i ven the tentati ve nature o f  the constructi on schedu l es and work force requi rements of 
the various projects , the fol l ow ing  analys i s  shou l d  not be v i ewed as produc i ng defi n i t i ve 
project i ons , but rather a s  sugges t i ve of the nature of the pos s i b l e impacts . 

I t  i s  expected that about 7 5% of the req u i red work force wi l l  be i n-mi grants . I t  i s  further 
assumed that two-th i rds  of the i n-mi g rating  construct i on workers wi l l  bri ng fami l i es , w ith  an 
average fami l y  s i ze of  3 . 2 .  To s i mpl i fy the fol l owi ng analysi s ,  o n ly  the 5000-worker case for 
SRC- I construction  was u sed , represen t i ng the worst-case scenar i o .  

A gravi ty model  ana l ys i s  was conducted for the Equal i ty s i t e  for each o f  the three maj or  peaks 
u s i ng work force estimates for SRC - I  and the other competi ng construct ion proj ects . Tabl e 4 . 56 
l i s ts the coun t i es most  heav i l y  impacted by worker in-mi grat ion resu l t i ng from cumu l a t i ve 
reg i onal  l abor demands during  the three peak work force yea rs . For the pu rpose of d i scus s i on , 
the focus  wi l l  be pl aced on the four-county impact reg i on of Dav i e s s ,  McLean , Muhl enberg , and 
Oh i o .  The i mpact ana l ys i s  wi l l  be concerned wi th on ly  the effects on hous i n g , water and 
sewerage , school s ,  and transportat ion because these are representa t i ve of the nature and s i ze of 
the impacts l i ke l y  to be i ncu rred . 

In 1 983 , the pea k reg i onal  i n -m igrati ng l abor force wi l l  be about 5 1 00 workers , wi th a total i n 
mi grat i n g  po pu l at i on ( workers pl us  dependents ) o f  about 1 2 , 700 .  About  2 2 %  o f  these i n-mi grants 
wi l l  settl e in Dav i es s  County .  For O h i o  County ,  th i s  wi l l  represent a 1 3% i ncrease in pop u l a
t i on over the  1 980 l evel . The unavai l abi l i ty of hou s i ng presents a maj or obstacl e to the i mpact 
area ' s  ab i l i ty to support the proj ected i n-mov i ng  popu l ation . As descri bed i n  Sect . 3 . 3 . 4 . 2 ,  
the hou s i n g  stock i n  the four-county impact area , wi th the except ion of Dav i ess  County ,  i s  
c urrent ly  i n  short supp l y .  Moreover , no adequate res i dent ia l  con struct ion l abor force ex i sts to 
hand l e  current g rowth . Because current water and sewerage system capac i t i es are cl ose to be i ng 
met i n  the four-county area ( w i th the exception of Dav i ess  County ) , these popu l ation  i ncreases , 
espec i a l l y  i n  O h i o  County ,  w i l l  p l ace severe stra i n  on these systems . �1ajor expans i on proj ects 
wou l d  have to be undertaken to accommodate the l i ke l y  i ncrease in demand .  S i m i l ar ly  the school 
systems i n  al l but Davi ess  County are presently operati ng near capaci ty .  Whi l e  there are some 
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Table 4.56. Countiel mOlt heavily impacted by worker in·migration 

resulting from cumulative regional labor demands, Equality, Ky., lite 

Number of Total in·migration Total in.migration 
1 980 Total as  percentage of 

County population in·migrant in .migrantsl' as percentage of i n·migration for workersB 1 980 population entire region 

1983 

Daviess, Ky.c 85,702 665 1 ,644 1 .9% 1 2 .9% 

Henderson, Ky.  40.797 290 7 1 7  1 .8 5.6 

McLean, Ky.c 1 0 ,056 1 26 3 1 3  3 . 1  2.5 

Muhlenberg, Ky.c 32,234 378 936 2.9 7 .4 

Oh io, Ky.c 2 1 ,877 1 ,1 4 6  2,836 1 3 .0 22.3 

Spencer, Ind .  1 9,395 872 2,1 56 1 1 . 1 1 6 .9 

Vanderbu rgh, I n d .  1 66,723 309 765 0.5 6.0 

Other counties 1 ,358 3,357 26.4 

Total 5 , 1 44 1 2,724 1 00.0 

1 986 

Breckenridge, Ky. 1 6 ,862 635 1 ,569 9.3% 2.8% 

Daviess, Ky.c 85,702 1 ,748 4 ,3 1 8  5.0 7 .6 

Hancock, Ky.  7 , 7 1 0  1 75 431  5.6 0.8 

Henderson, Ky.  40,797 7 ,673 1 8,953 46.5 33.5 

McLean , Ky.c 1 0 ,056 1 33 327 3.3 0.6 

Muhlenberg, Ky C 32,234 264 652 2.0 1 .2 

Ohio, Ky.c 2 1 ,877 479 1 , 1 82 5.4 2 . 1  

Union, K y .  1 7 ,807 452 1 ,1 1 7  6.3 2.0 

Perry, I n d .  1 9 ,21 1 9 1 3  2,254 1 1 .7 4.0 

Vanderburgh, I nd .  1 66,723 6,502 1 6,060 9.6 28.4 

Other counties 3,940 9,733 1 7 .0 

Total 22,9 1 4  56,596 1 00.0 

1989 

Daviess, Ky.c 85,702 1 ,499 3,701 4.3 1 2 .8 

Henderson, Ky.  40,797 1 ,783 4,404 1 0,8 1 5.3 

M c Lean, Ky.c 1 0,056 265 653 6.5 2.3 

Muhlenberg, Ky.c 32,234 766 1 ,893 5.9 6.6 

Ohio, Ky.c 2 1 ,877 2,424 5,986 27.4 20.8 

Vanderburgh. Ind .  1 66.723 1 ,372 3,388 2.0 1 1 .8 

Other counties 3,566 8,808 30.4 

Total 1 1 ,675 28,833 1 00.0 

a Direct plus Ind irect E mployees, assuming 5,000 SRC I Workers as Worst Case. 
b Workers plus Dependents, assuming 67% of workers bring families with an average size of 3 .2.  

cSRC I Impact Counties for Equal ity, Ky.  Site. 

expan s i on projects p l anned or under way , these proj ects are probab l y  i nsuffi c i ent to accommodate 
the i nfl ux  of school c h i l dren l i ke l y  to accompany i n-mi grat ing  cons truction  workers . The maj or 
adverse i mpact to the Equal i ty s i te area wi l l  resu l t  from the i ncreased number of veh i c l es u s i n g  
t h e  l ocal road system . Currently l i ght ly  used , t h e  exi s t i ng roads are structura l l y i nadequate 
to serve the anti c i pated traffi c vol ume and we i gh t .  Because o f  i ts d i s tance from t h e  other 
projects , th i s  i ncrease is l i ke ly  to be generated sol e ly  from construct ion  of the SRC - I  faci l i ty 
but wi l l  st i l l  be extreme l y  s i gn i f i cant .  

By 1 986 , the  regi onal  demand for  new ( post- 1 981 ) l abor i s  proj ected to  grow to  i nc l ude about 
23 , 000 i n-mi grati ng workers , wi th a total i n-mi grat i ng popu l at i on of about 56 , 500 . However ,  
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because  construct i on of S RC-I  wi l l  have been compl eted and because  of the d i s tance of the 
Equa l i ty s i te from the other proj ects , three of the four count i es in the pr imary i mpact reg ion  
wi l l  l i ke ly  i nc l ude about the  same or fewer i n-mi grants than i n  1 983 . T he  exception  i s  Dav i ess  
County ,  where the 1 986 i ncrease in  popu l a t ion represents a 5% i ncrease over  the  1 980 popu l ation , 
a s  opposed to a 1 . 9% i ncrease for 1 983 . O h i o  County ,  on the other hand , wi l l  experi ence a net 
decrease in po pul ation  from 1 983 : 1 1 82 i n-mi grants in 1 986 from 2836 in 1 983 . For Dav i ess  
County ,  the  demand for hous i n g  wi l l  be rough ly  doubl e the  number of current ly  ava i l ab l e  un i ts , 
but t he need for c l assroom fac i l i t i es and c i ty wate r shoul d be adequatel y  met by ex i s t i ng 
capac i ti es .  Sewerage servi ces shou l d  a l so be more than adequate to meet i n -mover needs dur i ng  
peri ods of average fl ow ,  but  the  probl ems a l ready experi enced at peak peri ods , when wastewater 
f l ow i s  more than doubl e the desi gn capac i ty of Owensboro ' s  sewage treatment  pl ant , wi l l  be 
exacerbated . For the other three counti es in the primary impact regi on , un l ess  publ i c  serv i ce 
capa c i t i e s  and hou s i n g  avai l ab i l i ty are i ncreased to meet the 1 983 peak peri o d ,  these areas wi l l  
st i l l  be stra i ned . The extent to wh i ch the hou s i n g  market and publ i c  servi ces are expanded to 
meet the earl i er  demand wi l l  determi ne the extent of th i s  s tress  i n  1 986 . The burden on the 
tran sportation  system i n  and around the Equal i ty s i te i s  l i ke ly  to be l essened wi th compl etion  
of S RC- I  construct ion . 

I n  1 989 , whi l e  the reg i onal  demand for l abo r wi l l  dec l i ne ,  the l abor demand for commerc i a l i za
t i on of SRC- I  wi l l  l i ke l y  i ncrease in  the Equa l i ty s i te area . Except for Dav i ess , the counties  
of the pri mary impact reg i on wi l l  l i ke l y  experi ence s i gn i f i cant popul at ion i ncreases from 1 986 
l evel s .  The l argest i ncrease wi l l  occur i n  O h i o  County ,  wi th an approx imate 27%  j ump over 1 980 
popu l ation  l evel s .  Even i f  these counties  had devel oped the capac i t i es in publ i c  servi ces and 
hous i ng to meet the 1 983 peak demand ,  th i s  new i ncrease i n  demands wou l d probab ly  severe ly  
stra i n  these i ncreased capac i ti es .  T he  effect on Dav iess  County ,  on the other hand , wi l l  be a 
s l i ght  l essen i ng of the i mpacts from 1 986 l evel s .  The transpo rtat i on system i n  the i mmed i ate 
v i c i n i ty of the p l ant wi l l  experi ence a s i gn if i cant ly  greater burden over a l l prev ious  years .  
If  m it i gat ive act ion  i s  taken in  previ ous peak years , espec i a l l y  i n  1 983 , th i s  act ion  s hou l d 
resul t i n  reduced stra i n  on the system i n  1 989 . 

I n  genera l , the four Equa l i ty s i te impact counties wi l l  experi ence severe stress on at  l east  
some sectors of the  commun i ty i nfrastructure because of the construct i on of SRC- I  and  competi ng  
fac i l i t i e s .  Gi ven the d i stance from the other projects , most  o f  the impacts wi l l  occur dur ing  
SRC- I  construction  peaks . 

4 . 4  ALTERNAT IVE  S I TE - RAV ENSWOOD , WEST V I RG I N I A  

Th i s  sect ion i dent i f i es t h e  i mpact i ssues that cou l d  
l ocation  of the proposed SRC-I  demonstration p l a n t .  
whether the Ravenswood a l ternative  s i te offered the 
Impacts on the Ravenswood s i te are based on genera l 
or deta i l ed mon i tor ing  data . 

4 . 4 . 1  Land 

4 . 4 . 1 . 1  Land use  and devel opment 

Construction 

arise s hou l d the Ravenswood s i te be the 
Th i s eval uation  was conducted to determ i ne 

potent ia l  for apprec i ab l y  reduced impacts . 
s i te characteri st ics  wi thout a pl ant l ayout 

The agr icu l tura l , fore s t ,  and rec reati onal  uses to wh i c h  the s i te i s  current ly  subject (Sec t .  
3 . 4 . 1 . 2 )  are l i ke l y  t o  b e  d i spl aced by p l ant constructi on .  Spec i fi ca l l y ,  thi s means that a 
s i za b l e  parcel  of prime farml and and the l oca l l y  uti l i zed Kera l and wi l l  both probab ly  be l ost to 
use . The proposed fac i l i ty may a l so adversel y affect the nearby Kera Lakes area and the 
ne i ghbor ing  res i denti a l  commun i ty of Ri pl ey Land i ng because of the no i se ,  addi t ional  traffi c ,  
and  hei ghtened i ndustri a l  character wh i c h  are l i ke ly  to resu l t i n  the v i c i n i ty of the s i te .  I n  
add i t i on , a i r  pol l ut ion  resul t i ng from p l ant operations  cou l d  have some effect o n  sen s i t i ve 
agri cu l tura l pl ants , such a s  soybeans  and pasture grasses , i n  the v i c i n i ty of the s i te .  The 
max imum effect wou l d  l i ke l y  be s l i g htly reduced agri cu l tura l producti v i ty in areas of maximum 
a i r  po l l utant concentration . 

I n  the l arger soc i oeconom ic  i mpact reg i on ,  confl i cts between new and exi st i ng l and uses cou l d 
a l so occu r .  The  i n fl ux  of proj ect wo rkers and the i r  fami l i es  that i s  expected to res u l t from 
cons truction of the proposed faci l i ty ( Sect .  4 . 4 . 4 . 1 )  i s  l i ke ly  to be accompa n i ed by expan s i on 
of  the res i dent ia l  and commerc i a l  sectors that cou l d compete w i th agr icu l tura l  uses for ava i l abl e 



4- 1 34 

l and . I t  i s  a l so poss i bl e that , i n  the u pcom i ng period of rap i d  growth , res i dent ia l  and 
commerc i a l  u ses cou l d  be hast i l y  p l aced in areas i n  wh i ch they are not appropri ate . However ,  
because of  recen t trends i n  the i mpact area toward expan s i on o f  the res i dent ia l  and commerc i a l 
sectors ( Sect . 3 . 4 . 1 . 2 ) , i t  i s  not expected that any l and use confl i cts resu l ti ng from th i s  
proj ect w i l l  be compl ete ly  unprecedented or unan t i c i pated . 

Operation  

Impacts on l and u se dur ing  th i s  per i od wi l l  be l arge l y  the  same as those  outl i ned above . Whi l e  
t here w i l l  be n o  new surge o f  popu l ation  growth dur i ng  t h i s  per i od , i nd i cating  a bas i c  stab i l i ty 
i n  the res i denti a l  and commerc i a l  l and-use sectors and wh i l e  the faci l i ty i tsel f wi l l  have 
a l ready been bu i l t ,  the c hanges engendered duri ng the constructi on peri od wi l l  rema i n .  I n  
add i t i on , however ,  i t  i s  poss i bl e  tha t ,  even i n  the absence of  genera l i zed  new growth ,  those 
l and-use confl i cts caused by the expand i ng res i dent ia l  and commerc i a l  sectors may conti nue to 
cause l and convers i on in s pec i f i c  areas where sens i ti ve l and uses are i mpacted by the i r  ne i g hbors 
on an ongo i ng  bas i s .  

4 . 4 . 1 . 2 Geol ogy and so i l s  

Constructi on i mpacts 

Ero s i on of topso i l  dur ing  construct i on acti v i ti e s  cou l d  resu l t i n  permanent l os s  of so i l s .  
Al though some so i l  l os s  i s  unavo i dabl e ,  the magni tude of th i s  i mpact can be reduced by mai ntai n 
i ng vegetation o n  areas n o t  necessary for construct ion . Al so , the u s e  o f  sediment retention  
s tructures duri ng con structi on and ma i n ta i n i ng cover over s tockp i l ed soi l s  wi l l  reduce soi l 
l osses . Because of s i mi l ar so i l texture and s i te topography , the quant i ty of so i l  l ost  dur i n g  
construction  woul d probab ly  b e  s i mi l ar at both s i tes . Cons truction  i n  t h e  areas of sandy and 
gravel l y  l oams wou l d probabl y  resu l t i n  l es s  ero s i on and transport than i n  areas of s i l ty 
depos i ts .  

Operat ional  i mpacts 

Operati onal effects rel ated to geol ogy are ( 1 )  unavai l ab i l i ty of mi neral resources of the s i te ,  
( 2 )  poss i b l e  foundation settl emen t ,  and ( 3 )  reducti on i n  soi l producti v i ty .  

Du ri ng the t ime the S RC- I  fac i l i ty wou l d operate , sand and gravel depos i ts wou l d  not b e  ava i l 
abl e for production . Gravel p i ts are i n  operat ion i n  other l ocal areas , and l arge reserves of 
t h i s commodi ty are in the reg i o n .  Deve l opment of gas or o i l  reserves beneath the s i te ,  s houl d 
they exi s t ,  wou l d  be compl i cated by the exi stence of an i ndustri a l  fac i l i ty on the s i te .  

Foundat ion cond i ti ons  o n  the s i te are unknown . I f  poor ly  conso l i dated or c l ayey sediment under
l i e the s i te ,  preven t i on of foundati on settl ement may req u i re preconso l i dati on . Potentia l  
effects on so i l s  are not greatl y d i fferent from those  at  the Newman s i te .  

Gradi ng and compaction  o f  so i l s ,  wh ich  wi l l  reduce permeabi l i ty and destroy so i l  structure , are 
expected to l i m i t  producti v i ty of the soi l s  for future agricul tural use . Th i s impact i s  unav o i d
abl e i n  preparation of the s i te for construct i on . Shou l d the faci l i ty be decommi s s i oned and 
removed , so i l s  wou l d  take years to redeve l op to ex i st i ng  producti v i ty l eve l s .  

4 . 4 . 1 . 3  Terrestri a l  ecol ogy 

Construction  at  the Raven swood s i te wou l d  d i sp l ace cu l t i vat ion of prime farml and .  I n  add i t i on , 
both the forest  a l ong  Spr ing  Cree k and the Kera l and Recreation Area , wh ich  recei ve recreational  
use  by Ka i ser  emp l oyees , mi ght be  destroyed .  The Spr ing  Creek forest appears to  be  an important 
ecol og i ca l  resource because t h i s  forest  type i s  rare . I f  cons truction  cou l d  be l arge ly  l im i ted 
to the farml and s ,  the botan i ca l  val ue of the forest and i ts val ue to most  wi l dl i fe wou l d be 
preserved . The eco l o g i ca l  val ues of  th i s  s i te are greater than those of the proposed Newman 
s i te .  

Al though emi s s i on s  o f  a i r  pol l utants wou l d  be i denti ca l  a t  al l s i tes , the potent i a l  for eco l og i 
cal  effects o f  a i r  pol l u t i on appears t o  be greater a t  the Ravenswood s i te .  Forested h i l l s  that 
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r i se u p  to  1 00 m ( 328 ft)  above  the s i te i mmed i a te l y  to the  east and west cou l d  have re l at i ve ly  
frequent contact wi th p l umes . The  s i g n i f i cance of  th i s  i mpact cannot be  comp l ete l y  character
i zed because  the characteri s t i c s  of  these emi s s i ons  are not comp l ete ly  defi ned . 

No endangered spec i es are known to occu r  on th i s  s i te ,  a l though the I nd i ana bat may be present 
in r i pari an fo rests on the s i te .  

Construct i on and operat i on of  the S RC - I  fac i l i ty a t  the Raven swood s i te wou l d  not appea r  to have 
l es s  i mpact on terrestri a l  ecol ogy than at the p roposed s i te .  

4 . 4 . 2  Water 

4 . 4 . 2 . 1  Su rface water hydrol ogy 

Construct i on i mpacts 

Potenti a l  con struct ion  i mpacts on hydro l ogy at the Ravenswood s i te are i ncreased runoff and 
s i l tation  i n  S p r i n g  Creek and a l terat ion  of  s i te dra i nage affec t i ng fl ows in Spri ng Cree k .  If a 
substant i a l  fract ion  o f  the S p r i n g  Cree k watershed i s  d i sturbed duri ng cons truct i on , runoff from 
the s i te may be substant i a l l y  i ncreased . I f  contro l s are not effect i ve l y  emp l oyed , th i s  runoff 
cou l d  res u l t i n  i ncreased l oca l  fl ood i ng a nd greater eros i on and sed i ment l oads . C l ea r i n g  of 
vegetati on on the s i te - so i l  d i s tu rbance and compac t i on - wi l l  tend to i ncrease s u rface runoff . 
Much of the s i te i s  dra i ned by S pr i n g  Cree k ,  wh i ch wou l d  rece i ve i ncrea sed fl ows . E ro s i on of 
so i l s  from the s i te cou l d  res u l t in s i l ta t i on of  the Spr i ng  Creek watershed and the embayment . 
Th i s  i mpact can be m i n i m i zed by ma i nta i n i n g  a bu ffer zone of und i sturbed vegetat i on u s i ng 
settl i n g  bas i n s  to reduce s us pended sed i ment l oad and ma i n ta i n i ng gras s  cover.  

Operat iona l  i mpacts 

Compaction  of so i l s  and  p av i ng  at the Raven swood s i te wi l l  reduce i n fi l tra t i on of prec i p i tat i on 
and i ncrease runoff . Genera l l y ,  p l ant des i g n  requ i res col l ec t i on and treatment of runoff from 
s torms of a frequency of ten years ( 24-h storm du rat i o n )  or l es s .  After treatmen t ,  the runoff 
water may be routed to the O h i o  R i ver or u sed w i th i n  the p l ant . These opt ions  wou l d  resu l t  i n  
l ower fl ows i n  S p r i n g  Cree k ,  part i cu l ar ly  d ur i ng  storm event s .  

S i te e l eva t i on s  a re genera l l y  above the 1 00-year freq uency fl ood even t ,  a s  est imated by the U . S .  
Army Corps o f  E n g i neers . However ,  some f l ood damage may occur to l oa d i n g  or  p i pe l i ne fac i l i t i e s  
i f  these a r e  l ocated near t h e  r i ver .  

4 . 4 . 2 . 2  Groundwater 

Cons truc t i on i mpacts 

Locat i on of  p l ant fac i l i t i es near the O h i o  Ri ver cou l d  req u i re exten s i ve dewateri ng dur i ng  
cons truct ion  of  foundat i ons . Such  dewater i n g  wou l d  l ower groundwater l eve l s i n  the  a l l uv i a l  
aqu i fer a n d  cou l d  a ffect we l l  y i e l ds i n  n e i ghbo r i n g  areas . Un l ess  exten s i ve compaction  of the 
so i l or a l l u v i um occu rs , water l evel s wou l d  p roba b l y  return to norma l l eve l s a fter construction  
ceases . L i tt l e  i mpact on groundwater qual i ty i s  l i ke ly  to occ ur  duri ng cons truct i o n .  

Opera t i ona l  i mpacts  

At the Raven swood s i te the O h i o  R i ver a l l u v i um conta i n s a va l uab l e aqu i fer that is  w ide ly  
devel oped for  mun i c i pa l  and  i ndustr i a l  water s u pp l i es .  Sources of  groundwater contam inat ion  are 
s i m i l a r to those d i scus sed in Sec t .  4 . 2 . 2 . 2 .  The i mpacts of s p i l l s  of  l eac hate penetra t i on are 
l i ke l y  to be greater at the Ravenswood s i te than at the proposed s i te because ( 1 )  the so i l s  a re 
coarser i r  texture , reduc i ng the amount  o f  contami nant  absorption  and i ncrea s i n g  the i n fi l tra 
t i on rate , a n d  ( 2 )  t h e  fl ow i n  the a l l u v i a l  aqu i fer may ca rry the contami nants  towa rd the 
groundwater u sers . Faster groundwater fl ow rates i n  the a l l uv i um fac i l i tate d i l u t i on of con
tami nants but  cou l d  a l so decrease the c l eanup operat ion  t i me frame shou l d  contami nat ion occur .  
S i te-spec i f i c  groundwater fl ow stud i e s  a re req u i red to  determ i ne  mo re p rec i s e l y  t he  nature of  
t he  i mpact . 
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O h i o  Ri ver a l l uv i um y i e l ds l a rge vol umes of water to we l l s  i n  the area , and y ie l ds to i nd i v i dual  
rad i a l  col l ector we l l s  ut i l i z i ng i nduced f i l trati on may range from 4543 to 7 1 92 l i ters/mi n 
( 1 200 to 1 900 gpm) . U se  of the al l uv i a l  aqu i fer as a source of process water may cause serious  
drawdown s un l e s s  wel l s  are  l ocated near  the  r i ver and are  equi pped for  i nduced f i l trat i on .  
Reduced i nf i l trat i on o f  rai nfal l caused by pavi ng  or so i l  compact i on may l ower l ocal groundwater 
l eve l s .  However ,  such  decrea ses wou l d probab ly  be of smal l magni tude and o n l y  noti ceab l e 
d i rec tl y bel ow bu i l d i ng s .  

4 . 4 . 2 . 3  Su rface water qual i ty and aquat i c  ecol ogy 

Construction  impacts 

Potenti a l  cons tructi on i mpacts on surface water qual i ty and aquat i c ecol ogy at the Ravenswood 
s i te i nc l ude effects of constructi ng water i ntake and d i scharge structure and barge fac i l i ti es ,  
s i te runoff i nto the Ohi o Ri ver ( and the Spr i ng Creek drai nage i f  i t  rema i ns i ntact once 
constructi on has commenced ) , d i sturbance and/or destruct i on of the Spri ng Creek Bas i n ,  and 
s horel i ne d i s turbance of  the Oh i o  Ri ver dur i ng s i te preparati on .  

Al though Spr i ng  Creek appeared moderate l y  sed i mented o n  s i te ( Sect . 3 . 4 . 3 . 3 ) , the s l ough  o n  s i te 
may serve as a spawn i ng hab i tat ,  nursery ,  or refuge for Oh i o  Ri ver b i ota . The creek and s l ough 
are a l so of i mportance from the standpo i nt of terrestr i a l  ecol ogy ( S ect . 3 . 4 . 1 . 3 ) . The exten t 
of construct ion i mpacts wou l d  depend on the amount of s i te preparation  requ i red and the exact 
l ocation  of faci l i t i es on the s i te .  S i te runoff during  construction wou l d  represent a smal l 
i ncremental source of sed i ments and d i s so l ved sol i d s  added to the a l ready turb i d  O h i o  R iver .  

Operational  i mpacts 

Operati onal  i mpacts of an S RC- I  fac i l i ty ,  at the Ravenswood s i te ,  cou l d  resu l t from raw-water 
i ntake ( i mp i n gement and entra i nment  of aquat i c  b i ota ) , uncontro l l ed l eachate from so l i d  waste 
d i sposal , and d i scharge of  runoff from storms greater than the ten-year , 24-h preci p i tat ion 
event .  

Impacts resu l t i ng from wastewater d i scharge to  the  Oh i o  R i ver  are  anal yzed i n  Tabl e 4 . 57 ( struc
ture of ana l ys i s  and a s sumpt i ons  are s i mi l ar to ana lys i s  in Sect .  4 . 3 . 2 . 2 ) . Because of the 
l arge d i l ut i on capaci ty ava i l ab l e  i n  the O h i o  Ri ver , the SRC - I  d i s charge wou l d  appear to have no 
s i gn i f i cant impact on water qual i ty .  When the effl uent is fu l l y mi xed , the on ly  water qual i ty 
consti tuents not i n  compl i ance are those for wh i ch amb i ent  water qual i ty exceeded the recom-
mended l evel . 

The water supply  requ i rements of an SRC - I  p l ant  at the Ravenswood s i te [2 1 7 l i ters/ s ( 3445 gpm) ] 
wou l d consti tute 0 . 1 %  of the Oh i o  R i ver ' s  7 -d , ten -year l ow fl ow . No s i gn i f ican t i mpacts wou l d  
b e  anti c i pated from th i s  wi thdrawal . 

Because the l ocation of the l andfi l l  d i sposal area i s  un known , spec i f i c  i mpacts on surface water 
resu l t i n g  from uncontrol l ed l each i ng or  runoff from l arge storms are uncerta i n .  However , any 
l eachate escap i n g  a p l ant  s i te or l andfi l l  wou l d  enter the a l l uv i a l aqui fer and cou l d  sub
sequent l y  en ter the O h i o  Ri ver because of the l arge d i l u t i on capac i ty of  the Ohio  R iver .  
Contami nants rel eased from runoff caused by storms l arger than the  ten-year , 24-h  event wou l d  
probab ly  not affect water qual i ty .  

4 . 4 . 3  A i r  qual i ty 

4 . 4 . 3 . 1  Construction  i mpacts 

When compared to the proposed s i te , the Ravenswood s i te is in an area of superior a i r  qual i ty 
and i s  not as c l ose to major  nonatta i nment area s .  However ,  the h i l l y terra i n  i n  rural Jackson 
County wou l d tend to i nh i b i t  the d i spers i on of pol l utants from the proposed pl ant .  Al so , the 
prox i mi ty to the Ka i ser fac i l i ty cou l d  produce s i gn i fi cant a i r  qual i ty i mpacts on the currently  
undevel oped area s .  

Impacts o f  fug i t i ve emi s s i ons  dur ing  construction  woul d l i ke ly  b e  approx imate ly  equal to those 
predi cted at  the proposed s i te because the Ravenswood s i te wou l d requ i re s i mi l ar earth-mov i ng 
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Table 4.57. M ixing of SRC-I effluent with seven-day, ten-year low flow of Ohio R iver, 
R avenswood site ( 1 94,000 liters/s) a  

Water qua l ity Max imum ambient F u l ly m ixed Com p l iance with 
Ccnstituent standard concentrationb concentration standard 

(mg/l iter)  (mg/l iter) (mg/l i ter) (mg/l iter) 

Arsen ic  0.05 <O.O l e  <0.01 Yes 
Cadmi u m  0.00 1 2  0.007 0.007 Nod 

in hard water 

Chlor ine,  res idua l  0.01 Assume a 0.001 Yes 
Chromium 0.05 0.0 1 6  0.0 1 7  Yes 
Copper 1 .0 0.06 0.06 Yes 

Cyan ide 0.005 Assume a 0.()()06 Yes 
Iron 0.3 9.0 9.0 No 

Lead 0.05 0.05 0.05 Borderl ined 

Manganese 0.05 0.62 0.62 NOd 

Mercury 0.00005 0.0008 0.()()08 Nod 

Phenol 0.001 Assume a 0.0003 Yes 

Selen ium 0.01 <0.005e 0.005 Yes 

Silver 0.05 <O.OOle <0.001 Yes 

Total suspended sol ids 306 306 Yes 
Z inc  5.0 0. 1 9  0. 1 9  Yes 

a See Tab le 4.7 ,  Sect. 4. 2 .2 .3 ,  for m ix ing form u lae a nd max imum eff luent c oncent rat ions.  
b F rom Table 3.38, Sect . 3. 4.3.3. 
eWhere values were reported as "less than" some concentrat ion,  i t  was assumed that the concentration 

was equal to that value. 
d Max i m u m  a m bient  concentrations of these constituents exceeded the standard. 

act i v i ty .  Howeve r ,  the Raven swood s i te i s  expected to generate l ess  fug i t i ve dust because of 
l ower wind  s peeds at the s i te .  

4 . 4 . 3 . 2  Opera ti onal  i mpacts 

Impacts of pol l utant re l eases duri ng acci dents coul d be greater at the Raven swood s i te because 
of the prox im i ty to the Ka i ser fac i l i ty .  Were the wi nds to ca rry the acci denta l l y  re l eased 
pol l utants to the Ka i ser  fac i l i ty ,  the i mpacts from toxic gases under worst-case cond i t i ons  
cou l d  pose  a hea l th threat. I f  winds  b l ow i n  any other  d i rect i on , the  i mpact from an acci dent 
wou l d  be l e ss  at the Ravenswood s i te than at the proposed Newman s i te .  

4 . 4 . 4  Econom i c , soc ia l , and cu l tural  impacts 

As mentioned in Sec t .  3 . 4 . 1 . 2 ,  the pr imary s hare of the soc i oeconomic  i mpacts generated by the 
S RC- I fac i l i ty wi l l  be experi enced i n  the l arge l y  rural count i es of Jackson and Ma son , West 
V i rg i n i a ,  and Ga l l i a and Me i g s ,  Oh i o .  The fol l owing  d i scuss i on , therefore , wi l l  focu s  on these 
four  j uri sd i ct ion s .  

4 . 4 . 4 . 1  Popu l at ion 

Cons truct i on 

U s i ng a compu teri zed wo rk-force rel ocat i on model , d i scussed i n  more deta i l  i n  the l abor force 
and empl oyment section  ( 4 . 2 . 4 . l ) ,  the n umber of workers who wi l l  move i n to the area w i t h i n  
1 1 6  k m  ( 70 m i l es )  of t h e  fac i l i ty was cal cu l ated for a pea k con struction  force rang i n g  from a 
l ow of 3500 wo rkers to a h i gh of 5000 . These projec ti ons are shown i n  Tab l e  4 . 58 .  
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Table 4 .58. Distribution o f  direct workers for major impact counties, Ravenswood, W. Va. site, SRC·t demonstration pe a k  employment (1983) 
Peak work force of 3500 Peak work force of 5000 

Tota! Total 
County, �tate Local Local moversl Distance movers as percentage Local Local moversl Distance movers 

Total 
a s  percentage 

commutersa travelersb travelersc 
Total 

of d i rect commutersa travelersb travelersc of direct 
employment employment 

Jackson. W. Va. 694 50 327 1 0 7 1  30.6 805 96 643 1 544 30.9 

Mason, W. Va. 1 9 7  23 102 322 9 .2  228 44 201 4 73 9 .5  

Gall la , O 1 46 1 7  68 231 6.6 1 69 33 1 33 335 6.7 

Meigs, O. 92 1 3  4 5  1 50 4.3 106 25 89 220 4.4 

Outside 4 county 1095 1 1 6  384 1 595 45.6 1 268 225 768 2261 45.2 

area 

Total 2224 2 1 9  926 3369d 96.3d 2576 423 1 834 4833' 96.7' 

{63.5%) {6.3%) {26.5%) {96.3%) {5 1 .6%) {8.4%) {36.6%) {96.7%) 

a Local commuters are residents of county pnor to SAC·! employment who drive to and from the pro;ect site dady, 
b Local movers/travelers are pnor residents of the area withm 90 min of the site who mo .... e from one county within the gO-min zone to another as a result of SAC-I 

employment.  Mo .... ers will change their residence permanently; tra .... elers maintam their original permanent address and tra .... el home on weekends or less frequently. 
CD ,stance mo .... ers/tra .... elers relocate on the .... iclnlty of the SRC-! Site from outside the gO-min zone. Mo .... ers w i l l  change their residence permanently; tra .... elers maintain 

a permanent address outside the areas to which they tra .... e l  on weekends or less frequently. 
dT otal d i ffers from 3500 and/or 100% because "distance commuters," those workers residmg outside the gO-mm zone and commuting to work on a dally basis are not 

Included. 
f'Total d iffers from 5000 and/or 100% because "distance commuters" are not Included. 

Wi th a peak cons truct i on work force of 3500 , about 63 . 5% of the tota l number ( 22 24 workers ) i s  
expected to be l ocal  commuters ( pr i or a rea res i dents ) who travel to the s i te on a da i l y  bas i s  
from the 2 2  count i es s u rround i ng the Ravenswood s i te ( Tab l e 4 . 58 ) . Some 21 9 wo rkers ( 6 . 3% )  
a l ready l i v i ng in  the reg i on are expected to  establ i s h res i dence e l sewhere in  the area  ( p resum
ab ly  c l oser to the s i te ) , and 926 workers ( 26 . 5% )  a re expected to move i nto the area from 
outs i de the reg i on e i ther permanent ly  ( movers ) or  on a temporary bas i s  ( trave l ers ) .  The l ast  
two groups  ( l oca l  movers/trave l ers and d i stance movers/ trave l ers ) , comb i ned and termed i n-movers , 
tota l some 1 1 45 workers , or 32 . 8% of the SRC - I  peak  con s truct i on l abor forc e .  Wh i l e  a l l these 
workers w i l l  change t he i r  p l ace of  res i dence a s  a res u l t of SRC - I , only the 926 d i s tance movers/ 
trave l ers represent a n  actual net i nc rease to the popu l a t i on of the 22  coun ty commut i n g  zone . 
Four coun t i e s  - Jac kson and Mason i n  West V i rg i n i a ,  and Ga l l i a and Me i g s i n  Ohi o - account for 
nearl y 60% of  a l l i n-movers . 

Comparab l e f i gu res for the 5000 pea k emp l oyment case  are a l so s hown i n  Tabl e 4 . 58 .  The n umber 
of  i n-movers has been adj u s ted u pwa rd from those actual l y  pred i c ted by the TVA mode l because the 
mode l ' s  pred i ct i ons are based on past experi ence w i th cons truc t i on projects l ocated w i t h i n  
commu t i ng d i s tance o f  a l arge metropo l i tan a rea , res u l t i n g  i n  a l arger i nd i genous  work force 
than i s  the case  here . As s hown i n  Tab l e 4 . 58 , 5 1 . 6% ( 25 7 6 )  of peak construct i o n  manpower i s  
expected to be l oca l  commuters . Some 423 workers ( 8 . 4% )  a l ready l i v i ng i n  the reg i on are 
expected to seek  accommodat i ons i n  the area ( l oca l  movers/ trave l ers ) , and 1 834 ( 36 . 6% )  are 
expected to move i nto the area from outs i de the reg i on .  The expected number of i n-movers , 
therefore , tota l s 22 5 7 ,  or about 45% of the total SRC - I  peak  cons truc t i on l abor force requ i re 
ments . T h e  four county area ( J ac kson , Mason , Gal l i a ,  a n d  Mei gs ) accounts f o r  1 264 ( 56% )  o f  
these i n -movers . 

Po pu l ati on i n  the i mpact reg i on w i l l  i ncrease not on l y  j u s t  by the n umber of d i rec t construct i o n  
empl oyees mov i ng i n  but  a l so by those dependents t h a t  accompany workers t o  t h e  a rea . I n  addi 
t i on ,  constru c t i on act i v i ty wi l l  s t i mu l ate approx imate l y  2600 to 3750  i nd i rect jobs  i n  the 
serv i ce and s u pport sectors of  the economy ,  rough l y 1 0% of wh i c h  wi l l  be f i l l ed by i n-movers . 
These 260-375 i n-mo vers w i l l  a l so be accompan i ed by a certa i n  n umber of dependents . Based on 
data gathered at  1 3  TVA power p l ant  projects i n  the l as t  four years , i t  is ass umed that 67% of  
movers wi l l  be accompan i ed by  fami l i es , w ith  an average s i ze of 3 . 2  persons . For the  purpose of 
t h i s ana l ys i s , it i s  a l so a s s umed that the same proport i on of  i n-mov i ng i nd i rect workers wi l l  be 
accompan i ed by fami l i es of the s ame average s i ze .  

Ta b l e 4 . 59 s hows the tota l ( d i rect and i nd i rect )  i n-mi g ra t i on expected i n  the pr imary impact 
reg i on by county dur i ng the peak construct i on period  for the l ow and h i g h  l abor est imates . As 
can be seen t here , the proport i on of  i n-mi grants to current res i dents ranges from a l ow of 0 . 7% 
i n  t1e i gs County , Oh i o ,  to a h i g h  of 4 . 4% i n  J ac kson County ,  West V i rg i n i a ,  for the best cas e .  
For the worst case , t h e  comparab l e f i g u res are 1 . 4% i n  Me i g s  County a n d  8 . 2% i n  J ac kson County .  
Compa r i n g  these i n -mover f i gures w i th the ex i s t i n g  popu l a t i on o f  the maj or urban centers i n  the 
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Table 4.59. Projected in·migration to Ravenswood. W. Va. impact I r  ••• pelk o f  SRC-I demonstration ph a  . .  construction (1983) 
Peak construction work force of 3500 Peak construction work force of 5000 

1980 In.mo ..... ing I n-mo ..... ing 
Total in-migrants 

In-mo ..... ing In-moving 
Total in- migrants 

County 
population Total as percentage Tota! as percentage direct indirect 

In-migrantsb d i rect ind irect 
In-migrantsb 

workers' workers' 
of 1980 

workersB workers8 
of 1980 

population population 

Jackson, W. Va. 25.547 377 79 1 1 26 4.4 739 1 1 3  2 1 04 8.2 
Mason, W. Va, 26.673 1 25 25 371  1.4 245 3 7  697 2.6 
Gallia. O.  30 . 1 52 85 22 264 0.9 1 66 32 489 1 .6 
Meigs. O. 23.641 58 1 3  1 75 0.7 1 1 4  1 9  329 1 .4 

Total 84.733 645 139 1936 2.3 1 264 201 3619 4.3 

B i n-mOVing workers include distance moversltravelers and local movers/travelers. 
b Total in-migrants includes direct and indirect in-moving workers and their dependents; i t  is assumed that 2/3 of all in-moving workers bring families w i th an 

average size of 3.2. 

Source: B ased on a TVA worker relocation study. 

impact reg i on , however ,  where the majori ty of new res i dents are l i ke ly  to settl e ,  the mag n i tude 
of  the i nfl ux becomes more substant ia l . I n  Jackson County , projected i n -mi grati on i s  equal to 
1 5% of  the current combi ned popu l at i on of the mun i c i pa l i t i e s  of Ri p l ey and Ravenswood for the 
l ow l abor force fi gure and 28% for the h i gh fi gure . In Mason County , i n-mi grat i on wi l l  amount 
to 6 . 6% of  Po i n t  P l easan t ' s  e x i s t i n g  popu l at ion  at the l ow end of  the range and 1 2 . 3% at the 
h i gh end . In  Gal l i a County ,  Ga l l i po l i s ' s  c urrent s i ze wou l d  i ncrease by 4 . 7% wi th a 3 500 worker 
peak and 8 . 7% w i th 5000 workers i f  a l l i n -movers settl ed there . F i nal l y ,  i n  Mei gs Coun ty , the 
tota l  projected i n-mi grat ion equa l s 3 . 1 %  of  the comb i ned popu l ati ons  of Pomeroy and M iddl eport 
at the 3500 fi gure and 5 . 8% at  the 5000 f i gure .  I n  the maj or  mun i c i pa l i t i es o f  a l l fou r  
count i e s , therefore , and part i cu l arly i n  Jackson and Mason Coun t i es , project- i nduced popu l at i on 
g rowth i s  l i ke l y  to be sudden and substant ia l . The spec i fi c  i mpacts to commu n i ty sys tems wh i c h  
are expected t o  accompany th i s  growth wi l l  b e  addressed i n  the fol l ow i n g  sect ions . 

Operat i on 

Wh i l e  the total construct ion  l abor force wi l l  range from 3500 to 5000 at peak , operations
peri od d i rect empl oyment wi l l  amount  to  on ly  725 workers . The maj or popu l at ion  impacts 
engendered dur ing th i s  period , therefore , wi l l  be associ ated wi th popu l ati on stabi l i zation , and 
pos s i b l y  even dec l i n e ,  ra ther than w i th rap i d  g rowth as in the cons tructi on peri od . A fa i r  
n umber o f  those i nd i rect jobs  created dur i ng  the construct ion  period may rema i n  i n  the area , and 
the devel opment of  new commerce and i ndus try may take u p  some of  the s l ac k  in emp l oymen t l eft by 
compl et ion  of  SRC- I . Neverthe l ess , the operati ons period is l i ke l y  to be characteri zed by a 
scal i n g  down of emp l oymen t and popu l a t ion  from the he i ghts of the constructi on peri od . 

4 . 4 . 4 . 2  Hou s i ng 

Construct ion 

W i t h i n  the fou r-county i mpact regi on , i t  i s  projected that i n -mov i n g  workers ( d i rect and 
i n d i rect )  w i l l  requ i re around 780 to 1 470 dwel l i n g  un i ts ( th i s  f i g ure i s  deri ved by tak i n g  the 
tota l n umber of  d i s tance movers/trave l ers and l ocal movers/travel ers and assumi n g  that each one , 
s i ng l e  or wi th fami l y ,  req u i res one u n i t  of  hous i n g ) . I n  the same four coun t i es , roug h l y  1 200 
to 1 600 dwel l i n g  un i ts a re c u rren tl y vacant  ( Tab l e  4 . 60 ) . However , des p i te th i s  potent ia l  area
w i de s urp l u s  of hou s i n g ,  there are st i l l  l i ke ly  to be noti ceabl e hous i ng shortages i n  some l oca l 
a reas . Th i s  shou l d  be con trasted to the s i tuat i on at the proposed s i te ,  where curren t hou s i n g  
stoc k throughout t h e  area i s  adjudged a s  adequate . 

The  exp l anati on for the poten t ia l  l oca l i zed hou s i n g  shortages menti oned above i s  twofol d .  
F i rs t ,  the demand for hOUS i ng i s  not u n i form for a l l hOU S i n g  types .  Based o n  the observed 
demand of TVA con structi on workers at more than a dozen recent projects , i t  i s  expected that the 
780- 1 470 u n i t  total hou s i ng demand wi l l  break down i n to a need for 390-730 s i ng l e  fam i l y  home s ,  
200-370 mob i l e  homes , and 2 00-370 apartments and s l eep i ng rooms . I t  i s  probab l e  that the 
requ i red n umber of  hous i n g  u n i ts by type wi l l  not be u n i form ly  ava i l abl e in a l l four impact 
counti es j p ro v i d i n g  the req u i red apartments and s l ee p i n g  rooms may prove a part icu l ar ly  
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Table 4.60. Housing supply and project· induced demand in Ravenswood, W .  Va., I mpact Area, peak construction year (1983) 

Work force of 3500 Work force of 5000 

County, state Vacancies, 1 980 Project·induced Surplus Deficit Project· induced Surplus Deficit demand demand 

Jackson, W. Va. 280-470 460 Up to 1 0  Up t0 1 80  850 380-570 
Mason, W.  Va. >500 1 50 >350 280 >220 
G a l l ia, O. 340-580 1 1 0 230-470 200 1 40-380 
Meigs, O .  <90 70 <20 1 30  >40 

d i ffi cu l t  probl em . Al s o ,  the n umber of vacant un i ts of al l types are not spread un i forml y 
t hroug hout the impact reg i o n .  I n  Jac kson County ,  where 460-850 hous i n g  un i ts wi l l  b e  requ i red , 
on ly  280-470 wi l l  be ava i l abl e .  I f  the l owest f i gure for supply and the h i g hest for demand are 
used , the s hortage wou l d  be espec i a l l y  S i gn i fi cant ,  forc i ng workers to l i ve i n  other areas , i n  
non preferred hou s i n g  types , o r  i n  c rowded o r  substandard condi t i ons . The actual s hortage cou l d  
b e  even g reater than i nd i cated here , s i nce the habi tab i l i ty o f  vacant  u n i ts i s  un known . Rapi d ,  
unp l anned hou s i ng g rowth and an i nfl ated l ocal hous i n g  market coul d resul t from a strong l ocal 
demand for hou s i n g  that outruns  suppl y .  T h i s  pressure i s  l i ke ly  to be eased to some degree , 
however ,  by hou s i n g  s urpl uses i n  n e i ghbori ng Mason and Gal l i a Coun ties . The current exi stence 
of a heal thy and ac t ive  res i dentia l  construct i on sector in J ac kson County may al so m it i gate some 
of these potent ia l  i mpacts . I n  add i t ion  to the s i tuati on d i scussed above , Tabl e 4 . 60 al so shows 
a probabl e hous i n g  s hortage i n  Me i gs County .  

Operation  

Because of the  stabi l i zation  and  pos s i b l e  decl i ne of popul ation  l evel s i n  the  i mpact reg i on 
duri ng the operat ions  peri od ,  the hous i ng stock i n  ex i stence at that t ime s hou l d  be more than 
adequate to accommodate deman d .  On the other hand , if the hou s i n g  stock grows too rap i d l y  
duri ng  the construction  peri od , a s urpl u s  cou l d  resu l t duri ng  the operations  peri od w i t h  nega
t i ve effects on the l ocal  hou s i ng market .  T h i s  k i nd of overbu i l d i ng is al so a danger in the 
publ i c  service  and transportation  sectors as we l l ,  where expen s i ve faci l i t i es may become under
ut i l i zed as  l ocal popu l ation  steadies  or contracts after the rap i d  growth of the construction  
e ra .  I f  the demon strat i on p hase i s  fol l owed by commerc i al i zat ion  and the expanded construct i on 
work force that th i s  wi l l  entai l ,  any add i tions  and i mp rovements to the l ocal i nfrastructure 
made pr ior  to that t ime are certa i n  to rece i ve conti nued u se .  Underut i l i zati on cou l d  sti l l  
occu r ,  however ,  after th i s newest st imul u s  to l ocal growth i s  removed . 

4 . 4 . 4 . 3  Publ i c  servi ces 

Construct i on 

The approx imate l y  1 900-3600 new res i dents that are expected to settl e i n  the four-county i mpact 
reg i on as a resu l t  of  S RC- I constructi on wi l l  add to ex i st i n g  demands on publ i c  serv i ces , many 
of w h i c h  are a l ready seri ous ly  stra i ned ( Sect . 3 . 4 . 4 . 3 ) . Aga i n , t h i s  i s  i n  contrast to the 
s i tuation  at the proposed s i te ,  where adequate capaci ty exi sts to absorb p roject- i n duced g rowth . 
I n  Jackson County ,  West V i rg i n i a ,  where i n-mi grat ion  wi l l  be heav i e s t , the Ravenswood water 
system and the Ri pl ey sewer system are currentl y operati n g  at or over des i gn capaci ty (Tabl e 
3 . 41 ) .  The addi t i on of a s i gn i f i cant project - i n duced demand wi l l  greatl y exacerbate the s i tua
t ion , un l ess  those i mprovements cu rrently  be i ng contempl ated are actua l l y  made before the start 
of peak construct i on . I n  Mason County , West V i rg i n i a ,  the major  sewer system i s  al so near 
capac i ty and is  expected to be s i mi l ar ly  strai ned by project- i nduced popu l at i on g rowth un l ess  
p l anned i mprovements are  made in  a t ime ly  fash i o n .  

Gal l i a  a n d  Me i gs Coun t i es , O h i o ,  are al so l i ke l y  to experi ence some degree o f  stres s  a s  a res u l t 
of add i ng new demand to curren t l y  overl oaded servi ce systems . As descri bed i n  Sect .  3 . 4 . 4 . 3 ,  
Ga l l i a  County ' s  sewage treatment system , whi l e  nomi nal l y  abl e to hand l e more demand , has fre
quent pump stat ion  fa i l ures and i s  general l y  obsol ete . County school s are al so at or near 
capac i ty ,  but approval of  an  upcom i ng school bond cou l d change th i s .  I n  Mei g s  County ,  ex i st i ng 
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sewer and water systems wi l l  not accommodate new growth wi thout d i ff i cu l ty ,  neces s i tati ng 
improvements if project- i nduced demand is  to be accommodated . Improvements are a l so l i ke l y  to 
be requi red i n  several of the county ' s  schoo l s i f  new students are to be accommoda ted i n  a 
rea sonab l e manner.  

Operat ion  

As i n  t he  hous i n g  market ,  no s i gn i f i cant new demand for  publ i c  services i s  expected as  a resu l t 
of  operat ions  period ac t i v i t i es . 

4 . 4 . 4 . 4  Transpo rtat ion  

Cons truct ion 

Proj ect- i nduced a utomob i l e  traff i c  cou l d  stra i n  the capac i t i es of several c ri t i ca l  sect ions  of 
roadway in  the Ravenswood i mpact area . For the 3500 peak est imate , s uch stra i n s  wi l l  be 
apparent on  port i ons  of Wes t V i rg i n i a  H i ghway 2 between Ravenswood and Mount Al to ( Sect . B ) . 
Other roads shou l d ,  however,  be ab l e to handl e the i ncreased traffi c  l oads .  Under cond i t i on s  of 
the 5000-wo rker pea k ,  porti ons of Sect .  B and Sec t .  C wi l l  exceed E capac i ty ( see Tabl e 4 . 6 1 ) .  
Wh i l e  serious , these impacts are genera l l y  not as pronounced as  those at the proposed s i te .  
Level of  servi ce E represents t h e  peak number of  veh i c l es trave l i n g  i n  both d i rec tions  wh i ch can 
be accommodated by a g i ven sect ion  of road .  At th i s  l evel of  serv i ce ,  the smooth fl ow of 
traffi c i s  s ubj ect to brea kdown because veh ic l es are at m i n imum spac i n g .  When th i s  l evel i s  
exceeded , the traffi c fl ow i s  certa i n  to break down , and su bstant i a l  del ays are l i ke l y  to occur .  
Th ree fi gures are l i s ted fo r Sect . B because project ions  were made fo r three separate s ubsect ions 
of  th i s  route . I t  s hou l d  be remembered that the E- l evel  capac i t i es s hown i n  Tabl e 4 . 61 are for 
two-way fl ow. Ser ious  probl ems a re l i ke l y  to occur  when even 70-75% of th i s  peak n umber of 
veh i c l es are a l l trave l i n g  in  the same d i rect i o n .  Accord i n g l y ,  the ent i re l ength of Sect .  B 
pl u s  Sects . C and F are l i ke ly  to be probl em areas under the worst-case scena r i o .  

Table 4.61. Construction·induced traffic and road'capacities for the Ravenswood site 

Current Project·i nduced Tota[ Leve[ of 
Road section" peakb veh icles construction service HE ",C 

hou rly count at peak hou rs period traffic hou rly capacities 

(A) West V i rg in ia  2 ( [ ·77 to N A  250-350 N A  N A  
Ravenswood) 

( B )  West V i rg inia 2 ( Ravenswood to 600 550-800, 1 1 50 - 1 400, 1 800 
Mt.  A[to) 1 200- 1 800, 1 800-2400, 

700- 1 000 1 300- 1 600 
(C ) U .S.  33 ( R ip[ey to 700 550-750 1 250- 1 450 1 440 

R i p[ey Land ing)  

(0)  U .S. 33 (Mt. A[to to 380 
New Haven ) 

250-350 650-750 1 800 

( E )  U .S. 3 3  (New H aven 380 250-350 650-750 1 600 
to Mason ) 

( F )  West V i rg in ia  2 (Mt. A[to to 650 
Pt. Pleasant) 

450-650 1 1 00-1 300 1 340 

" Road sections are shown graphica l ly  in F igure 3 b .  
b 1 979-80 actual traffic counts; t h e  peak hour f o r  Sect. B i s  3 :00-4:00 PM , a n d ,  for a l l  other sections,  4 :00-5 :00 

P M .  
C Leve[ o f  service "E" represents t h e  peak nu mber o f  vehicles trave l i ng i n  both d i rections that c a n  b e  accommodated 

by a given section of road . 
Source : See Table 3 .  
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F i g ure 4 . 1 5  g raph i ca l l y  i l l ustrates the l ocati on of a l l  the commun i ti es menti oned above and the 
n umber of project-i nduced commuter veh i c l es that wi l l  be u s i ng area roads dur ing  the peak con
struction per i od .  These fi gu res  were cal cul ated by the same method used for the Equal i ty i mpact 
area ( Sect . 4 . 3 . 2 . 4 ) . 

WASHI NGTON 
(OH )  

KANAWHA 

CALHOUN 

CLAY 

ES-5777 

RITCHIE 

G I LMER 

F i g .  4 . 1 5 .  Estimated number of commuter veh i c l e  round tri ps  on se l ected road secti ons , 
Ravenswood l mpact reg i on .  

I n  add i t i on to the automobi l e  t raff i c  d i scussed above , trucks carryi ng heavy equi pment and 
bu i l d i ng suppl i es are expected to add to the conges t i on in the area . To m it i gate the expected 
traffi c prob l ems ( automobi l e  and truc k ) , staggered work i ng  hours shou l d  be con s i dered as shoul d 
the opt i on s  of wi den i ng and i mprov i n g  exi s t i n g  roads , i n s t i tu t i ng a commuter bus  serv i ce ,  
encouragi ng  car and van pool i ng ,  and mak i ng del i ver ies  of equ i pment and mater ia l s dur ing  off
peak hours . 

Some of the add i t i onal  stra i n  to area roads caused by truck traffi c cou l d  be reduced by us i ng 
ra i l  and barge serv i ce to transport heavy equi pment and bu i l d i n g  mate r i a l s to the s i te .  Barge 
fac i l i ti es are adequate to hand l e  t h i s  l oad , wh i l e  rai l fac i l i t i es are ava i l ab l e but may requ i re 
some i mprovements . 

Operat ion 

Automobi l e  traffi c wi l l  be dramat i ca l l y  reduced at the end of the construction peri od , e l im i n
a t i ng much of the  stress  to area roads iden t i fi ed above . Whi l e  there may be  some i ncrease i n  
truck  traff i c  because of  the need to del i ver  some materi a l s  and  equ i pment to the p l ant , th i s 
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shou l d  not be of major  i mportance s i nce the faci l i ty ' s  major  transport need - the del i very of 
raw coal and the remova l  of  f i n i shed products - wi l l  be served by ra i l  and ba rge l i ne s . Shou l d 
coal  del i veri e s  be , i n  fact , made by truc k ,  a s  may be the case i f  s i gn i fi cant tonnage i s  obtai ned 
from ne i ghbo r i n g  coun t i es , the  adverse effect on area roads cou l d  be s i gn i f i can t .  

4 . 4 . 4 . 5  Econom i c  base 

Construct i on 

The economi c  character o f  the soci oeconom i c  i mpact reg i on wi l l  change somewhat duri ng the con
s truct i on period  a s  project-i nduced d i rect and i nd i rect empl oyment cause the con struct i on and 
serv i ce sectors of the economy to expand . T h i s  wi l l  be parti cu l a r ly  pronounced i n  J ackson 
County ,  where from 1 070 to 1 540 new con struct i on jobs and 800 to 1 1 00 serv i ce and s upport jobs 
w i l l  be created , and in Mason County ,  where 320 to 470 new construct i on jobs and 250 to 370 
serv i ce and s upport j obs  are expected . I n  addi t i on , reta i l  trade i n  the ent i re four-county 
reg i on i s  expected to i ncrease wi th the i nfl u x  of s i zab l e n umbers of h i g h l y  p a i d  construction  
workers . 

Opera t i on 

Wh i l e  construct i o n  empl oyment wi l l  drop d ramat i ca l l y  afte r' proj ect comp l e t i on and the n umber of 
serv i ce jobs may a l so decl i ne ,  the opera t i ons  per i od i s  st i l l  expected to produce a somewhat 
d i fferent economi c c haracter than ex i sted pr ior  to construc t i on . The presence of the SRC - I  
fac i l i ty i n  Jac kson County wi l l  add t o  the i ndustr i a l i za t i on o f  t h e  area , a n d  t h e  demand for 
coal  i s  l i ke l y  to s trengthen the i mportance of m i n i ng i n  t h i s reg i on ,  part i c u l arl y i n  the 
coun t i e s  of Gal l i a and Me i g s .  Reta i l trade vol umes , wh i l e  rema i n i ng h i gher than duri ng the 
p reconstruct i o n  per i od , a re not expected to g row beyond construct i on-period l evel s a s  a res u l t 
of operat i on s  act i v i t i e s .  

4 . 4 . 4 . 6  Labor  and i ncome 

Constru c t i on 

Unempl oyment rates i n  the ent i re four-county reg i o n  are expected to dec l i ne s i g n i f i cant ly  duri ng  
the S RC- I con struct i o n  peri od . Rough ly  1 1 30 to  1 300 con struct i on jobs  and 1 2 50 to 1 800 serv i ce 
and s upport j o b s  wi l l  be f i l l ed by cu rrent res i dents of the i mpact a rea . I n  J ackson County ,  
where the unempl oyment rate o f  7 . 2% i s  substan t i a l l y  h i gher than i n  the other three count i e s  
( Tab l e 3 . 44 ) , t h e  decl i ne i n  job l essness  s ho u l d  b e  espec i a l l y  dramat i c .  Between 690 and 800 
construct i on jobs  and 7 1 0  to 1 020 serv i ce and s u pport jobs  wi l l  go to cu rrent J ackson County 
res i dents . Concu rrent w i th t he dec l i ne i n  unempl oyment , area i ncomes shou l d  r i s e  wi th the 
add i t i on of l arge numbers of  h i gh-pay i n g  cons truct i on jobs . The attrac ti venes s  of these wages  
cou l d  in  turn b id  u p  the wages pa i d  by ex i s t i ng emp l oyers a s  they compete for workers . Another 
res u l t of rap i d l y  r i s i ng i ncomes coul d be the onset of l oca l  i nfl at ion in the pr ices  of property , 
rents , and con s umer goods , wh i ch wou l d  be part i cu l ar l y dama g i n g  to the poor and those on f i xed 
i ncomes . T h i s  s i tuat ion  i s  e xpected to be more pronounced here than at  the proposed s i te .  

Operat i on 

W i th the compl et ion  of the SRC- I  fac i l i ty ,  the l arge n umber of h i g h-pay i n g  construct ion jobs  
descri bed a bove w i l l  d i sappea r ,  a s  may some port ion  of  the newl y created serv i ce and s u pport 
jobs . The  most  l i ke l y  opera t i ons-peri od i mpact , therefore , i s  that of a sharp  j ump i n  l ocal  
unemp l oymen t ,  a t  l east  unt i l  adj u stments can be made in  the l ocal  l abor market . Aga i n ,  th i s  i s  
expected to b e  more pronounced here than a t  the proposed s i te .  At the same t i me ,  i ncome l evel s 
may decl i n e ,  a s  may any l oca l  i nf l a t i on that accompan i ed construct ion . By advance recrui tment 
of  new commerc i a l and i ndustr i a l  enterpri ses to the a rea , l ocal  governments may avo i d  the most  
ser ious  econom i c  d i srupt ions  that  cou l d  res u l t i n  the  earl y years of  the tran s i t i on per iod from 
con struct i on to opera t i on s .  
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4 . 4 . 4 . 7  Local government , taxati on , and spend i ng 

Con struc t ion 

The SRC- I fac i l i ty represents a very l arge potent ia l  source of i ncome to Jackson County , the 
j u ri sd i ct ion i n  wh i ch the fac i l i ty i s  to be l ocated . The faci l i ty i s  not expected to be taxabl e 
duri ng the demonstration  phase , howeve r ,  s i nce i t  wi l l  be under Federa l ownersh i p .  Sti l l , a l l 
four i mpact coun t i e s  wi l l  recei ve some addi t i onal  property taxes from new res i denti a l  and 
commerc i a l  constructi on that is expected to accompany popul at ion growth . Whi l e  there is a state 
sa l es tax , no revenues from thi s source are returned d i rectly  to l ocal  governments based on the 
amount pa id  i n .  The same i s  true of the State i ncome tax .  Al l four impact area counties  cou l d  
be e l i g i b l e  for Federal energy impact a s s i stance funds and State a i d  for educati on . 

On the other s i de of the l edger , there are s i gn i f i cant publ i c  expendi tures that wi l l  be requi red 
for a l l four counti es  p l us  the i r  mun i c i pa l i ties  for the publ i c  serv i ce i mprovements that wi l l  be 
necessary to accommodate growth . W i thout property tax payments from the faci l i ty i tse l f ,  
proj ect-i nduced expendi tures are expected t o  outstri p any avai l ab l e  revenues . Even i f  the 
faci l i ty eventual l y  does become taxabl e ,  i t  wi l l  become taxabl e l ong after constructi on-period 
publ i c  i nvestments have been made and the revenues wi l l  go only to the rural  d i stri cts of 
Jac kson County ,  not to the surroundi ng count ies  and mun i c i pal i t i e s  that wi l l  share the project
i nduced i mpacts . To m it i gate th i s  s i tuati on , careful cons i deration  wou l d  be g i ven by DOE to al l 
ava i l abl e opti ons for provi d i ng ass i s tance to impacted j u r i sd ict ions  to hel p prov i de ,  i n  advance , 
needed publ i c  servi ce and transportat i on i mprovements . 

Operation  

Du r i ng the  operations  per i od of the  demon strati on phase , there wi l l  st i l l  be  no property taxes 
co l l ected from the faci l i ty ,  but some Federa l energy i mpact ass i s tance or i n-l i eu payments may 
become ava i l abl e .  At the same t i me ,  new res i dent i a l  and commerc i a l  propert ies  added to the area 
duri ng con structi on wi l l  s t i l l  be pay i ng taxes , a l though there cou l d be some revenue l oss  here 
i f  overbu i l d i ng and abandonment occurs or i f  construct ion -peri od mob i l e  homes are removed from 
the area . 

On the expend i tures s i de ,  there shou l d  be no pronounced demand for new publ i c  serv i ces , but 
l ocal  governments wi l l  s t i l l  be pay ing  for any constructi on-peri od publ i c  serv i ce i mprovements . 
At th i s  stage , pos s i b l e  m i t i gat ion measures i nc l ude ass i stance i n  obta i n i ng Federal energy
i mpact a s s i stance and the transfer  of faci l i ty t i t l e  to pri vate ownersh i p ,  so that property 
taxes can be pa i d .  I f  t h i s  l atter step i s  taken , revenue-sharing  arrangements cou l d be 
encouraged between Jackson  County and ai l i mpacted j ur i sd i ct ion s ,  and the State ' s  seven-yea r 
tax exempti on for demonstrati on faci l i t i e s  wou l d have to be carefu l ly  exami ned to see i f  i t  
appl i e s  t o  l ocal property taxes . 

4 . 4 . 4 . 8  H i sto r i c  and archaeol ogi ca l  i mpacts 

Construct i on 

As descri bed i n  Sec t .  3 . 4 . 4 . 8 ,  the Ravenswood s i te area i s  very r ich  i n  archaeol og ica l  s i tes , i n  
contrast to the s i tuati on at  the proposed s i te .  Accordi ng l y ,  excavati on and construction  i n  the 
Ravenswood area may unearth add i tional  archaeo l og i ca l  fi nds that cou l d  be damaged or destroyed 
i f  proper care i s  not taken . To prevent th i s  eventual i ty ,  a thorough archaeo l o g i ca l  survey 
shou l d  be undertaken , and any s i gn i f i cant s i tes  that are d i scovered shou l d  be catal ogued and 
excavated prior  to cons tructi on . I t  wi l l ,  however ,  be more d i ff i cu l t  to protect any archaeo
l og i ca l  s i tes that may be d i sturbed by proj ect-i nduced growth and devel opment outs i de the s i te 
boundar ies  i n  the l arger i mpact reg i on .  As far a s  h i s tor ic  s i tes go,  none are l ocated on the 
s i te i tsel f ,  but those l ocated in the l arger impact area cool ed l ikew i se be d i stu rbed by deve l op
ment in  the four-county reg i o n .  

Operat i on 

Because the rap i d  growth expected to accompany the construction  period i s  not expected to con 
t i nue past the comp l e t i on of the SRC- I fac i l i ty ,  any project- i nduced d i sturbances to h i stor ic  
and  archaeol o g i cal  resou rces i n  the impact area shoul d ,  for the  most  part , al so end  a t  th i s  
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t i me .  Where l and conve rs i on does cont i nue , however ( Sect .  4 . 4 . 1 . 1 ) ,  the poss i b i l i ty of adverse 
i mpacts to h i s tor i c  and archaeo l og i cal resources w i l l  conti nue as  wel l .  

4 . 4 . 4 . 9  Impacts of  commerc i a l i za t i o n ,  decommi ss i on i ng ,  o r  mothba l l i ng 

Sho u l d  the S RC- I faci l i ty s ucce s s fu l l y  comp l ete operat ions  as a demonstration  p roject , conver
s i on to a ful l -scal e commerc i a l p l ant may occur .  I n  th i s  eventua l i ty ,  t he  i mpacts t hat  wi l l  
occur i n  the soci oeconomi c i mpact reg i on wi l l  be much the same as  those out l i ned above , but the 
scal e w i l l  be l a rge r .  I n stead of  l as t i n g  three years w i th a peak work force of 3 500 to 5000 , 
commerc i a l i za t i o n  w i l l  requ i re an e i g ht-year construc t i on per i od w i t h  a peak work force of  
approx i mately 5000 to  1 0 , 000 .  I t  i s  expected , therefore , that there wi l l  be a co rrespon d i n g  
j ump i n  i n -mi g ra t i on t o  t h e  area , a l t hough t h e  countY-by-county d i str i but i on of i n-movers i s  
l i ke l y  to rema i n  s i m i l a r .  Land-use confl i cts are expec ted to be more i ntense than those pro
j ected earl i er ,  as  press u re i ncreases for res i den t i a l  and comme rc i a l  g rowth in the i mpact 
reg i on .  Hou s i ng and pub l i c  serv i ce demands w i l l  a l so be much greater than during  the demon stra
t i on phase , a nd  traff i c  congest i on , p red i cted to  be  s i gn i fi cant w i th a wo rk force of  3 500 to  
5000 , cou l d  be much mo re i n tense .  The  severi ty of  these i mpacts cou l d be  reduced , howeve r ,  i f  
s i gn i f i cant i mprovements to the l ocal  i n frastructure are made d ur i n g  the demonstra t i on peri od . 
At the same t i me ,  the danger of over-bu i l d i n g  ( Sect . 4 . 4 . 2 . 2 )  i s  hei ghtened . Changes i n  the 
econom i c  base are l i ke l y  to be more p ronounced , as  w i l l  be con struct i on-peri od i nfl a t i on and the 
consequent d i s rupt i on fol l owi ng p roject comp l et i on . Impacts to h i stor i c  and archaeol o g i ca l  
resources are a l so l i ke ly  to be more seri ous dur ing  t he commerc i a l i za t i on p hase . 

A major d i fference i n  k i nd between the demonstra t i on and commerc i a l i zat ion phases w i l l  occur i n  
the area o f  government taxat i on and s pend i ng .  Expend i tures w i l l  b e  greater duri ng commerc i a l  
p l ant  construct i on ,  due t o  t h e  greater l eve l of i mpacts , b u t  property t a x  cou l d  a l so b e  p a i d  on 
the commerc i a l fac i l i ty .  Shou l d fu l l  owners h i p  pass  to the pr i vate sector at  t h i s  po i n t , as  i s  
currently p l anned , Jackson County wou l d  commence to col l ect  taxes o n  SRC - I . The assessed val ue 
of  the demons trat i on faci l i ty i s  expected to be roug h l y  $467 m i l l i on  ( as s um i ng  a market val ue of  
approx imate l y  $ 1 . 4  b i l l i o n ) , compared to  a current total as ses sed val ue o f  $2 1 1 m i l l i on for  a l l 
property i n  Jackson County .  The assessed val ue of the commerc i a l  p l ant cou l d  be con s i derab l y  
h i gher .  Based o n  current tax rates ( Sect .  3 . 4 . 4 . 7 )  and  a s sum i ng  the va l ue of  the comme rc i a l  
faci l i ty w i l l  not exceed t h e  $ 1 . 4  b i l l i on f i gure g i ven above , t h e  SRC - I  p l ant wou l d  b e  l i ab l e  
for $ 1 1 . 8 m i l l i on annua l l y ,  compa red t o  a 1 979 total of  $2 . 68 m i l l i on i n  tax revenues for a l l 
Jac kson County rural d i stri cts . Because of an absence of revenue-shar i ng arrangements , a l l 
these funds wou l d s tay i n  Jac kson County ' s  rural  d i str i cts , w i th none g o i ng to the mun i c i pa l i t i e s  
of  Raven swood a n d  R i p l ey or t o  any s u rround i n g  count i e s . Un l ess some form of a rea w i de revenue
s har i n g  i s  i n st i tuted , therefore , any adverse f i scal  i mpacts experi enced by those nontax i ng 
j u r i sd i ct i on s  w i l l  not be rel i eved when the p l ant  goes on the tax rol l s .  

I f ,  i nstead of  g o i ng i nto commerc i a l  operat i ons , the p l ant  i s  decommi s s i oned or mothba l l ed at  
the end  of the demonstra t i on phase , a l oss  of j obs ( both di rect and  i nd i rect )  i s  l i k e ly  to 
occ u r ,  pos s i b l y  fol l owed by some degree of popu l ati on ou t-mi gra t i on from the i mpact area . As 
l ong a s  the p l ant  s i te rema i ns i n  Federal owners h i p ,  th i s  l and wi l l  be l ost  for the purpose of  
further devel opment and eventual contri buti on to  the  l oca l tax bas e .  

4 . 4 . 5  Cumu l a t i ve i mpacts 

I n  the D E I S ,  four  other l arge construc t i on proj ects were found to be in the p l an n i n g  s tages for 
l ocation  w i th i n  1 1 6  km ( 7 0 m i l e s )  of t he Ravenswood s i te .  As of th i s  w r i t i ng , o n ly  one of these 
projects , the most  d i s tant of the four [ 1 1 0  km ( 68 m i l es ) ] ,  is  st i l l  p l anned for construct i on . 
The  Gas Centri fuge E n r i c hment P l ant i n  P i ke County ,  Oh i o ,  i s  p roj ected to have a peak work force 
of  3 500 i n  1 984 . The other t hree p l ants , a l l convers ion  fac i l i t i e s , have d i s cont i n ued p l ans  for 
vari ous rea sons ( D .  Lewi s ,  U . S . Depa rtment of  Ene rgy , personal commun i ca t i on , Marc h ,  1 981 ) .  

L i ttl e compet i t i on for l abor between the P i ke County and Ravenswood p rojects i s  expected , both 
becau se of  the con s i derab l e  d i s tance between them and because of the ava i l ab i l i ty of  construc
t i on l abor from other sources w i t h i n commu t i n g  d i s tance of  the P i ke County s i te ,  most  nota b l y  
from t h e  Col umbus , Oh i o ,  metropol i tan area . Accord i ng l y ,  s i gn i f icant  numbers of l ocal  cons truc 
t i on workers shou l d  not be b i d  away from the Raven swood s i te , and the magn i tude of i n -m i g rati on 
pred i c ted i n  Sect . 4 . 2 . 4 . 1  s hou l d  not be s i g n i f i cant ly  i ncreased . As for the pos s i b i l i ty that 
i n -mi grants to the P i ke County p l ant  wou l d choose to l ocate in the Raven swood i mpact area , the 
d i stance between the two s i tes makes it extreme ly  un l i ke l y  that t h i s wou l d occur to any s i gn i f i 
cant deg ree . I n  terms o f  t h i s ana l ys i s ,  therefore , the Ravenswood s i te s hou l d experi ence few 
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impacts because  of cumu l at i ve reg i ona l l abor demands from energy faci l i t i es .  Con s truct i on of 
the SRC- I p l an t  i tsel f ,  however , wi l l  create i mpacts rang i ng from moderate to severe on the 
soci oeconomi c i nfra structure of  the four-county area duri ng the peak cons tructi on years of 
1 983 and 1 989 . 

4 . 5  MON ITORING  PROGRAM 

Th i s  s ecti on i dent i f i e s  mon i to r i n g  mea sures to be undertaken p urs uant  to the proposed act i o n .  
I n  the event D O E  chooses t h e  no-act i o n  a l ternat i ve a n d  the i ndustr i a l  pa rtner conti nues  wi th 
the proj ect at  the proposed s i te ,  the mon i tor i ng measures to be ta ken pursuant  to that acti on 
are set forth i n  Sect .  2 . 3 . 3 .  

4 . 5 . 1  I ntroducti on  

Exten s i ve mon i tori ng i s  p l anned on and  around t he  p l ant s i te throughout  t he  proj ect .  A sub
s tanti a l  porti on of  the mon i tori ng prog ram wi l l  be  req u i red of th i s  project by reg u l a tory 
agenc i e s , a s  i t  wou l d  be for a ny l a rge energy fac i l i ty or emi s s i on sou rce , to demons trate that 
the p l ant i s  be i ng constructed and operated in  comp l i ance wi th exi s ti ng env i ronmental q ua l i ty 
s tanda rds . A port i o n  of the mon i tori ng prog ram wi l l  focus on early detec t i o n  of po l l utants or 
contami nants  i n  amb i ent and work p l ace envi ronments so that adverse effects can be avo i ded or  
m i t i ga ted .  The  rema i nder of the mon i tori ng prog ram wi l l  be used to  acqu i re a n  understand i ng of  
envi ronmental  and hea l th effects  caused by the  presence or re l ease of chemi ca l s ubstances from 
SRC technol ogy for w h i c h  no l eg i s l ated s tandard exi s ts .  The mon i tori ng prog ram presented i n  
th i s  F E I S  has  been s u bstanti a l ly improved over that g i ven i n  the DE I S  i n  that a preconstruct i on 
mon i tori ng program i s  descri bed . Obta i n i ng th i s  data i s  one of the fundamenta l purposes of the 
SRC- I demons trat ion  proj ect .  A summary of mon i tori ng resu l ts at  the Fort Lewi s and W i l sonv i l l e  
p i l o t  p l ants  i s  presented i n  Append i x Z . l .  

The objecti ves of the mo ni tori ng p rogram are : 

• to determ i ne both acute a nd chro n i c  effec ts of cons truct ion  and operat i on on  the b i o sphere , 
w i th part i cul ar emp ha s i s  on man and h i s  envi ronment ;  

• to attempt to i dent i fy and understand the causes of these effects  and d i rect tec hno l og i ca l  
efforts to mi t i gate them ; 

• to prov i de adequate process i nformati on for con trol , opti mi zat i on , a nd eval uati on of the 
treatment sys tems ; a nd 

• to demonstrate comp l i a nce w i t h  env i ronmenta l qual i ty s tandards . 

The  moni tori ng program has  been d i v i ded i nto four  segments : ( 1 ) envi ronmenta l , ( 2 )  i n- p l ant , 
( 3 )  hea l th effects , and ( 4 )  soci oeconomi c  mon i tor i ng . The scope and compo s i t i on of each segment 
fol l ow .  Where a pp l i cab l e ,  the mon i tori ng prog ram segments are be i ng des i gned for each of the 
chrono l ogi cal  phases of  the proj ect ( i  . e . , precons truct i on , construct i o n , s tart-up , a nd opera
t i on ) . The preconstruct i o n  mon i to r i n g  prog ram wi l l  be a cont i n ua t i on and supp l ementat i on of the 
base l i ne mon i tori ng that was conducted for preparati on of the E I S .  It has  been des i g ned to 
determ i ne a stat i st i ca l l y  s i g n i f i cant  base l i ne for chemi ca l , p hys i ca l , b i o l og i cal , and  soc i o 
econom i c  character i st i c s .  T h e  preconstructi on mon i tori ng prog ram wi l l  ena b l e  s ubt l e env i ron
me ntal  cha nges due to cons truct i o n  and operati on of  the demonstra t i o n  faci l i ty to be detected 
and  stati s t i ca l l y  substa n t i a ted . Data w i l l  be i ntegra ted i n  a n  attempt to descri be bas i c  
ecol og i ca l  i nterre l at i onsh i p s . Mon i tori ng prog rams for the cons truction  a nd operat i ona l  p hases  
a re outl i ned ; however,  many of the  prog ram deta i l s  wi l l  depend on the  resu l ts of  the p reconstruc
t i o n  mon i tori ng prog ram and the fi na l  des i gn .  

The construct i on and opera t i on o f  the p l ant  are subject to a number o f  envi ronmenta l and 
hea l th-re l ated s tandards a nd regu l at i ons . These s tandards and reg u l at i ons  for cons truction  
( Tab l e  4 . 6 2 )  and  operat i on ( Tab l e 4 . 63 )  i nc l ude cons i dera t i on of occu pat i onal  safety and hea l th , 
a i r  qua l i ty ,  water qua l i ty ,  so l i d  waste di s posa l , s p i l l  prevent i on and cl eanup , no i se ,  
endangered s peci es , proper management of fl oodp l a i ns and wet l ands , and preservat i on of  nat iona l  
h i s tori c l andma rks . Append i x  W i denti f i es a l l of  the  permi ts requ i red for  constructi o n  and  
opera t i on of the fac i l i ty .  
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Table 4.62. Major standards and ragulations applicabla during construction 

Standard requ irement 

Air 
National a mbient air q u a l ity 

standards 
State air pollution control 

regulations 

Water 

Fugitive dust control 
Open b u rn ing restrictions 

Water qua lity sta ndards 
Construction effluent q ual ity 
Construction in navigable waters 
Control of oi l and hazardous 

materials 
Solid Waste 

Resource Conservation and 
Recovery Act 

State solid waste disposa l 
regulations 

D redge d isposal 
Other 

Noise 
Enda ngered Species Act 
National Historic Preservation Act 
Floodpla ins/wetlands management 

Safety a n d  Health 
Safety a nd health reg u lations for 

construction 
Occupational safety a nd health 

sta ndards 

"Environmental Protection Agency. 
"Depa rtment of the Interior. 

Responsible agency 

State/ EPA' 

State 

State 
EPA/State 
Corps of Engineers 
EPA/Coast Guard/State 

E PA/State 

State 

Corps of E ng ineers 

E PA 
DOl· 
State/ ACHP' 
DOE" 

DOUOSHA' 

DOL/OSHA 

' Advisory Cou nci l  on H istoric Preservation. 
"Department of Energy. 

Rema rks 

Complia nce enforced 
through permit progra m 

Requirements generally 
applicable to major 
construction activities 

Permit(s) req u ired 
Permit(s) req u ired 

Perm it(s) required 

Perm it(s) req u ired 

G u idel ines only 

29 CFR 1 926 

29 CFR 1 9 1 0  

" DOL, Department of Labor; OSHA, Occupational Safety a nd Health Ad ministration. 

The Envi ronmental Protect i o n  Agency , the Army Corps of Eng i neers , and other Federal , State , and 
l ocal agenc i e s  requ i re proj ect sponsors to obta i n  a vari ety of permi ts and l i censes to cons truct 
and operate the faci l i ty . The status of t he maj or  permi ts and l i censes can be found i n  Appen d i x  
W of th i s  report . I n  many case s ,  these perm its  serve as acti on-forc i ng documents i n  that they 
req u i re mon i tori n g .  The permi tt i n g  process  prov i de s  c i t i zens  the opportu n i ty to exami ne the 
f i na l  permi t and l i cense documents . 

The mon i tori ng  program descri bed i n  the fol l ow i n g  secti ons wi l l  determi ne compl i ance with  the 
appl i cabl e standard s .  

The envi ronmenta l mon i tor ing  program undertaken wi l l  c l ose ly  fo l l ow the procedu res , anal yses , 
and strateg i es ,  g i ven i n  DOE ' s  Environmental Monitoring Handbook for Coal Conversion Faci li ties . 5 3  

4 . 5 . 2 Mon i tor ing  i n  the  s u rround i n g  envi ronment 

The chem i ca l , phys i ca l , and b i o l og ica l  characteri sti cs of  the s urroundi ng envi ronment wi l l  be 
moni tored to detect and quanti fy the envi ronmental effects of constructi on , s tart-up , and 
operat ion of the SRC- I Demonstrati on P l an t .  The Preconstructi on Envi ronmental Mon i tori ng  
Program wi l l  i nc l ude the deta i l s  of the  program outl i ned and wi l l  be  further refi ned to meet 
the needs of EPA , KDNREP , and other sc ient i f i c  and regul atory agenci es that are currently 
revi ewi ng  the prog ram. The envi ronmenta l mon i tori ng  programs for the construct i on and opera
t i onal phases wi l l  i ncorporate the same e l ements as the preconstructi on program . Detai l ed 
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Table 4.63. Major standards and regulations applicable d u ring operation 

Sta ndard/reg u lation 

Air 
National a mbient air qua l ity 

standards 

Prevention of sign ificant 
deterioration 

New source performance 
standards 

State a i r  pollution control 
regulations 

Water 
Water q ual ity standards 

Eff luent gu ideli nes 

Spil l  prevention control a nd 
cou ntermeasures plan and 
spil l  contingency plan 

State effluent qua lity 
standards 

Solid wastes 
Resource Conservation a nd 

Recovery Act 
State solid waste reg u lations 

N oise 
Safety and Hea lth 

Occupational safety and health 
standards 

Tox ic Su bstances Control Act 

" Environmental Protection Agency. 

Responsible agency 

State/EPA" 

State/ E PA 

State/EPA 

State 

State/ EPA 

E PA/State 

EPA/Coast G u a rd 

State 

EPA/State 

State 

E PA 

DOUOSHA" 

EPA 

Remarks 

CDm pliance enforced through 
perm it program 

L im itations included in permit 

Currently no specific standards 
for coa l l iquefaction. sta nda rds 
a ppl icable to certa in  unit  
operations 

No specific standards for coa l  
l iq uefaction. generally appl icable 
to i ndustrial  em issions 

Compliance enforced through permit 
program 

No specific standards for  coa l 
l iq uefaction wastes 

P lan  req u i red 

No specific standards for coal 
l iq uefaction wastes 

Reg u lations have been promu lgated 

Standards wi l l  probably 
be replaced by the RCRA prog ra m 

G u idel ines only 

Standards for coal conversion 
c u rrently u nder development 

Applicabi l ity to SRC products 
now being evaluated 

"DOL. Department of Labor; OSHA. Occupational Safety and Health Ad ministration .  

envi ronmenta l moni tori ng programs for the cons tructi on and opera t i on phases wi l l  be ava i l ab l e  
by June  1 982 for rev i ew by EPA , KDNREP . and other agenci es .  E l ements o f  the envi ronmental 
mon i tori ng program are descri bed be l ow .  

4 . 5 . 2 . 1  Preconstructi o n  Envi ronmental Mon i tori ng Program 

I n  accordance wi th the Work P l an  descri bed i n  Append ix  EE , a Preconstructi o n  Envi ronmental Mon i 
tori ng  Concept P l a n  i s  bei ng  prepared whi ch g i ves deta i l s  o f  sampl i ng and analytical  techn i ques 
to be used in the base l i ne mon i tori ng programs descri bed be l ow .  For preparat ion of th i s p l a n ,  
gui dance was taken from ref . 5 3 .  Th i s  document has been revi ewed by EPA , KDNREP , CDE , USFWS , and 
other concerned agenc i es . Comments have been recei ved and appropri ate mod i f i cati ons  to the p l an 
are be i ng prepared . Upon fi na l i zat ion , th i s  p l a n  wi l l  be d i stri buted to the same l ocati on 
( speci fi ed in  the Foreword ) as  the Fi na l  Envi ronmental Impact Statement . 

Ai r 

The atmo spher i c  mon i tor ing  program i s  des i g ned to prov i de ,  quanti tati v e l y ,  the status of  the 
ex i sti ng a i r  qual i ty at the proposed s i te of commonly  occurri ng  pol l utants and those to be 
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emi tted i n  s i gn i f icant amounts from the  proposed p lant .  The a i r  mon i tori ng program concentrates 
on  Federa l and state c r i ter ia  pol l utants and those noncri ter i a  pol l utants for wh i c h  the SRC - I  
p l ant might  b e  a s i gn i f icant source.  The mon i tori ng l ocati on wi l l  be on the s i te at a l ocati on 
judged to be equ i va l en t  to that used for the ori g i na l  base l i ne mon i tori ng program . The program 
a l so i nc l udes mon i tori ng the CO concentrati ons a l ong H i g hway 60 duri ng  pea k traffic  peri ods . 
Tab l e  4 . 64 i s  a summary of the preconstructi on a i r  qua l i ty moni tor i ng . 

Table 4.64. Summary 01 the preconstructlon air 
quality monitoring 

F requency for one year 

SO " NO" CO, ° 3'  nonmet hane Continuous 
hydrocarbons, total reduced sulfur 

Total suspended particulate, Pb At least every 3rd day 

R espirable particulates Every 3rd day 

Be, Hg,  H ,S,  fluorides (gaseous) Monthly 

Total f luorides on forage Monthly 

Odor Th ree times 

H ig hway CO T h ree times 

Cyclic organ ic matter Monthly 

S ulfate, n i trate, trace elements Every 6th day 

Radionuclides Weekly 

Meteorol ogical  s tud i es 

The meteoro l o g i ca l  stud i es are des i gned to col l ect  data that wi l l  enhance the rel i a b i l i ty of 
d i spers i on model i ng of p l ant emi s s i ons . Meteorol og i ca l  data summari zed i n  Tab l e  4 . 65 wi l l  be 
gathered . Thi s i nformati on wi l l  be used to determi ne the d i stri buti on and coi nci dent cond i t i ons 
for the fo l l owi ng parameters : 

• transport wi nd s peed and di rect i on , 
• Pasqu i l l -Gi fford stabi l i ty categories , 
• reference wi nd and temperature , and 
• m i x i ng he i ght .  

Table 4.65. M eteorological monitoring program 

Frequency for one year 

At 10 and 60 m above ground level 

Horizontal wind speed and direction 

Standard deviation of horizontal wind 
d i rection (ao )  

Vertical wind speed 

Standard deviation of vertical 
wind speed fluctuations (aw) 

At 10 m above ground level 

Temperature 

At ground level 

M ix ing heig ht 

Continuous 

Contin uous 

Continuous 

Continuous 

Continuous 

Continuous 
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Sound- l evel studies 

The sound-l evel stud i e s  have been des i gned to determine  the p reconstruct ion A-wei ghted ambi ent  
sound l evel s ,  frequency d i stribut i on , a nd  conten t .  Seven l ocati ons wi l l  be  mon i tored . Mon i 
tori ng s i tes  a l ong Ma rt i n  Creek wi l l  determine  sound l evel s i n  a n  area wh ich the Ind i ana bat ,  an 
endangered spec i e s , has been s i ghted . Other mon i tor ing  s i tes wi l l  determine  the precon struct i on 
sound l evel s a l ong U . S .  60 duri ng  normal and peak traffi c  periods and the tra i n  pass-by noi se 
l evel s near the L&N ra i l road .  Fol i age on trees and brush  affect the propagation of sound ; 
therefore , sound l evel measurements wi l l  be made twi ce when trees and shrubs are i n  fu l l  fo l i age 
and twi ce when they a re bare . 

So i l  stud i es 

Prec i p i tat ion , l eachate , and l i qu i d  l ea ks and s pi l l s  pass through and/or over the so i l enroute 
to the aqu i fer ,  surface water ,  o r  p l ant  root systems . These stud i es wi l l  determi ne so i l  trans 
mi tti ng and hol d i n g  capab i l i t i es ,  methods and s peed o f  i nf i l trat ion and transport , ab i l i ty to 
attenuate contami nants , and the exi s t i ng chemi cal compos i t i o n .  So i l  bo r i ngs  wi l l  be dri l l ed at 
the proposed s i tes for the s l udge l andfi l l ,  coal storage p i l e s ,  SRC storage p i l es and ash  ponds . 
So i l  sampl es  from the borings  and surface sampl es taken on  and i n  c l ose proximi ty to the s i te 
wi l l  be anal yzed for parameters i n  Tabl e 4 . 66 .  So i l  moi stu re determinati ons wi l l  b e  made 
month l y .  P hy s i ca l  propert i es to be measured i nc l ude den s i ty ,  u n i t  we i ght , poros i ty ,  and perme
abi l i ty .  I nf i l tra t i n g  water from a n  unsaturated zone wi l l  b e  col l ected quarter ly  and ana l yzed 
for the chemi cal const i tuents i n  Tabl e 4 . 66 .  

Groundwater studies  

Table 4.66. Paramaters f or  l ol l  monItoring 

pH 
Cation exchange capacity 
N itrates 
M etal adsorption capacity 
C lay m ineralogy 
Endrin 
L indane 
M ethoxychlor 
Toxaphene 
2,4-0 
2,4, 5-TP S i lvex 
Pesticide scan 
A rsenic 
Barium 
Beryl l i u m  

B oron 
Cadmium 
Chromium 
Cobalt 
Copper 
F luoride 
Lead 
Manganese 
Mercury 
Molybdenum 
N ickel 
Selenium 
Vanadium 
Zinc 

The groundwater stud i e s  u ndertaken before construct ion  wi l l  establ i s h  the exi s t i ng p hys i cal and 
chemica l  properti es of  the pr imary dome s t i c  aqui fer at the proposed s i te .  The aqu i fer ' s  
boundaries  and the groundwater ' s  rate and d i rec t i on of movement wi l l  be combi ned wi th resu l ts of  
the  s o i l  stud i es to  formu l ate a s i te-spec i f i c  l eachate and  s p i l l  d i spers i on model . Twenty-four  
observation  wel l s  d i s persed across the s i te wi l l  be  mon i tored quarterly for  the  stati c  g round
water l evel and water qual i ty ( Tabl e 4 . 67 ) . Aqu i fer permeab i l i ty wi l l  be determi ned a round each 
of the wel l s ;  and an aqui fer pump i n g  test wi l l  be performed on one we l l  to determ i ne the 
aqu i fer ' s  transmi s s i v i ty ,  s torage coeffi c i ent , poros i ty and s pec i fi c  y i e l d .  I n  add i t i on ,  
approximate l y  1 4  shal l ow auger bori ngs  wi l l  be dri l l ed to i dent i fy the areal extent o f  the 
i mpermeabl e c l ay boundary adjacent to the ri ver.  
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Table 4.67. Parameters tor groundwater monitoring a 

P hysical 
Tem perature 
D ens ity 
Odor 
T u rb id i ty a  
Taste 
S pecif ic conductance a 

Other 
Total col iform a 
Feca l col iform a 
U ra n i u m  
Thor ium 
Rad ium a 
G ross a lpha a 
G ross beta a 

O rg a n ic 
Total o rg a n ic carbon or 

chem ical  oxygen dem a n d a  
P h e nols a 
A rylam ines 
A l i p hatic hydrocarbons 
M ono and polycyc l ic  hydrocarbons 
S ul f u r  compounds 
C h lorogan ics and ch loram ines 

Endr ina  
L l ndanea  
M et hoxyc h lor a 
Toxaphenea 
2. 4.-0 a 
2. 4, 5-TP S i lvexa 
Total o rg a n ic ha loge ns a 

I no rg a n ic 
A l u m i n u m  
A rsenic 
B oron 
Bar ium 
Bery l l i u m  
B ismuth  

C adm i u m  
C obalt 
C hrom i u m  
Copper 
I ron 
G erman i u m  
Mercury 
Lanthanum 
M agnes i u m  
Manganese 
M olybden u m  
N ickel  
Leada 
R ubid ium 
A nt imony 
Selen i u m  
T i n a  
T ita n i u m  
Vanadium 
T u ngsten 
Z inc 
Z irco n i u m  
S i lver a  
Total n i t rogen 
N it rate (as N )a 
A l k a l i n ity 
A m m on ia 
Cyanide 
F l uor id e a  
P hosphate 
Total d issolved 

sol ids 
Total suspended 

sol ids 
S u lfatea 
C h lor idea 
A lka l in ity 
pH 
H ardness, as CaCO, 
Sod i u m a 

a l n c l u des parameters necessary to meet I n terim RCRA req u i rements 
(May 1 9, 1 980) 

Severa l sources of mater i a l s wh i ch  ha ve the potenti a l  for caus i ng deteri oration  of groundwater 
q ua l i ty wi l l  ex i s t  wi th i n  the proposed SRC- I fac i l i ty .  The preconstruction  prog ram wi l l  be 
desi gned to co l l ect ba sel i ne data enab l i ng an i mpact eva l uat ion  for the fo l l owi ng areas : 

• coal s torage and handl i n g  areas , 
• sol i d  waste storage areas , 
• sol i d  S RC product sto rage and handl i n g  area s ,  
• l i q u i d  product storage a reas , and 
• was tewater col l ection  and retention fac i l i ti e s . 

Comp l iance mon i tor ing may be requ i red i n  the wa ste storage areas , depend i ng upon determi nat i o n  
o f  the hazardou s  or  nonhazardou s  nature o f  the wa ste . Ass essment o f  t h e  envi ronmenta l i mpacts 
of the propo sed S RC fa ci l i ty i s  a goal of the demonstration  proj ect and wi l l  i ncl ude add i ti onal 
groundwater  mon i tori ng . The fol l owi ng wi l l  be cons i dered i n  p l ann i ng groundwater mon i tori ng 
duri ng the operat ional phase : 

1 .  the qua l i ty of the water col l ected from between the bottom of the c l ay l i ner  and the top of 
the water tab l e  and from the unsaturated zone i n  coa l and waste storage areas ; 
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2 .  the q ua l i ty o f  the l eachate from wi th i n the sol i d  waste d i s posal  area to determi ne the 
q ua l i ty of  waters that wou l d  potenti a l l y  recharge the groundwater in that area of  the s i te 
i n  the event of l i ner fa i l ure ; and 

3 .  the water q ua l i ty from wel l s  i n  the a l l uv i a l  aqu i fers l ocated hydrau l i ca l ly  downgradi ent 
from the fo l l owi ng area s :  

a .  ash  pond and metal - s l udge l andfi l l ,  
b .  product storage and l oadi ng area ( to detect i nfi l trati on of s p i l l ed product ) ,  
c .  wastewater retent ion  area , and 
d .  p rocess area . 

Pa rameters i n  the mon i tori ng programs wi l l  i nc l ude ons i te measurement of temperature , pH , and 
conducti vi ty .  The fo l l owi ng parameters wi l l  be i nc l uded i n  l aboratory testi ng of groundwater 
samp l es :  

• maj or d i sso l ved consti tuents , 
• major trace e l ements that are detected i n  proces s waste streams or  l eachates , 
• appropr i ate EPA pri ori ty pol l utants wi th  emphas i s  on organ i c  consti tuents ( PNA) , and 
• pr ior ity trace e l ements des i g nated by regu l atory agenc i es . 

Append i x  M ,  Sect.  M . 2  i nc l udes a statement of work for groundwater studies  a i med at determi n i ng 
the spec i fi c  hydrogeol og i c  reg ime of the p l ant s i te .  

Su rface water gual i ty and aguat i c  ecol ogy 

Some of the more i mportant ways i n  whi ch  change may express i tse l f i n  the aquat ic  envi ronment 
are by s h i fts in the s tructure of the commun i ty of s peci es , by a l terati ons i n  the producti vi ty 
of the system , by devel opment of nu i sance growths , and by the accumu l a t i on of toxi c mater ia l s 
wi thi n organi sms i mportant i n  the food web or i n  the sedi ments . The accumu l at i on of these 
substances as  they rel ate to man is of part i cu l ar concern.  The aquati c stud i es are i ntended to 
address these and other potenti a l  probl em area s .  

The i ndustr ia l  partner i s  performi ng conti nui ng base l i ne mon i tori ng t o  supp l ement pri or efforts . 
Basel i ne mon i tori ng  from pr ior  years i s  summari zed i n  Sect .  3 . 2 . 2 . 3  and Appendi ces H and J .  As 
part of  the suppl emental mon i tori ng , a far-upstream stati on has been establ i s hed to prov ide  a 
contro l stati on wh i c h  i s  free from the effects of any of the faci l i ty ' s  a i rborne rel eases ( e . g . , 
fug i t i ve dust or coo l i ng tower dri ft ) .  The ba s i c  e l ements of the supp l emental mon i tori ng  
prog ram are  s ummari zed in  Tabl es 4 . 68 and  4 . 69 .  The d i s tr i buti on and abundance o f  the major 
groups  of organi sms wi l l  be  samp l ed .  I nd i cators of ecosystem funct i o n  wi l l  be  measured , 
i ncl udi ng pri mary producti vi ty of peri phyton , g rowth rates of musse l s ,  co l on i zation  rates of 
i nvertebrates , and food preferences of fi s h  at vari ous trop hi c l evel s .  Appropr i ate trace 
e l ements and organ i c  compounds wi l l  be measured i n  the water col umn , sed i ments , peri phyton , 
mussel s ,  and f i s h  ( Tabl e 4 . 70 ) . 

Terres tri a l  ecol ogy 

The terrestri a l  ecol ogy stud i e s  are outl i ned i n  Tab l e  4 . 7 1 . The exi st i ng popu l ations , vari eti es , 
and i n terrel ations h i ps of the p l ants and an ima l s  on and around the s i te wi l l  be establ i shed . 
Major  port i ons of the s i te and the surround i ng area are used for agri cu l tural purposes . There
fore , th i s program wi l l  focus  on determi n i ng the b i o l o g i ca l  and chemica l  cond i ti ons of area 
crops and pastures . The net pri mary product i v i ty of soybeans ,  wh i ch are sen s i ti ve to a i r  
pol l utants , wi l l  b e  mon i tored . Permanent terrestr ia l  moni tori ng s i tes  wi l l  a l so be establ i shed 
on s i te and off s i te .  

Area s urveys for endangered spec i e s  wi l l  conti nue i n  thi s program . A second s urvey i n  the areas 
of Marti n Creek and Bryant Di tch for endangered spec i e s  of freshwater musse l s ,  p l ants , or  fi s h  
i s  p l anned for ear l y  s ummer 1 98 1 . 
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Table 4.68. Summary o f  proposed aquatic supplemental baseline monitoring 

P hytop lankto n  

B e n t h ic A lgae 

Per iphyton 

Zooplankto n  

Benth ic  I nvertebrates 

F ish  

I c h th yoplankton 

Ecosystem 
structure 

x 
x 
x 

x 
x 

x 

x 

Ecosystem 
funct ion 

x 
(pr imary product iv ity) 

x 
(g rowth rates) b 

x 
(gut analyses) 

Ecosystem 
co ntam i nation • 

x 

x 
( m ussels) 

x 
( herbivores 

omnivores 
carnivores) 

· Water, col lo ids ,  and sed i m ents w i l l  also be sampled.  
bG rowth rates wi l l  be m easu red for m ussels; rates at which benthic i nvertebrates 

co lon ize a rt if ic ial  substrates wi l l  a lso be measured. 
S ou rces: I n ternational Coal R ef in ing Corp . ,  ( I C R C )  D raft C oncept P la n  for 

Preconstruction Environm ental M o n itor ing Program for the SRC-I Demonst rat ion P roject, 
J a n uary 26, 1 98 1 ;  R ut h  Pat rick , Academy of  Natura l  Scie nces of P h i ladel phia ,  te lepho n e  
conversat ion w i t h  R .  D .  R oop, Oak R idge N at ional  Laboratory, A p r i l  1 4, 1 98 1 .  

Table 4.69. C omponents o f  the aquatic studies 

Benth ic b io log ical stud i es 

I n sect and other invertebrate studies 
A lg al benth ic studies 

P lankton studies 

P rod u ctivity stud ies 

P h ytopla n kto n  prod uctivity and b iomass 
Per iphyton product ivity and biomass 

F is h  stud ies 

A d u lts and juveni les 
I c hthyoplankton 

N u isance g rowth 

Sedi ment stud ies 

C h e m ical  ana lyses of orga n isms and 
sed i m ents 

Per iphyton,  for heavy m etals and o rgan ics 
Sedim ent, for heavy m etals a nd organics 
F ish ,  for heavy metals and orga n ics 

S u rface water q ual i ty ana lysis 

H yd rology 

F req uency for one year 

3 tim es 

3 ti mes 

3 t imes 

3 t imes 
B iweekly Apr i l  to Septem ber, 

o n ce in October 

3 t imes 

3 t imes 

3 t imes 

3 t imes 

2 t imes 
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Table 4.70. A nalytical parameters 
for perlphyton, SedlmentJ and Fish 

I norganics 

Ant imony 
A rsenic 
B eryl l i u m  
B oron 
Cadmium 
C h ro m i u m  
C opper 
I ron 
Lead 
M anganese 
M ercury 
N ickel  
Se le n i u m  
Vanad i u m  
Z inc  

O rganics 

D ibenzoth iophene 
F luoranthene 
Pyrene 
Benz o(c) phenanthrene 
D ibenzo( a ,  h )anth racene 
C h rysene 
Benzo( a ) pyrene 
B enzo( b)f l  uoranthene 
D ibenzo( a , c)a nth racene 
B enz o( a)  anthracene 
O rthophenylene pyrene 
5-methylc hrysene 
B e nzo( g ,  h, i ) perylene 
B enzo( i )  f l uoranthene 
2-methylnaphtha lene 

A mi st netti ng prog ram is schedu l ed for ear ly  summer 1 98 1  to determi ne if porti ons of the s i te 
are be i ng used as a summer habi tat for a nursery col ony of Ind i ana bats (Myotis sodalis ) . Nets 
wi l l  be set duri ng two peri ods on a tota l of 10 n i g hts . A n i ght  v i ewi ng device and an u l tra
soni c detector wi l l  be uti l i zed i n  an attempt to determi ne areas of h i g h  acti v i ty and roost 
s i tes . 

Water fowl use  of waste ponds on the s i te and av ian  mortal i ty from col l i s i ons  wi th p l ant 
faci l i t i es ( i nc l ud i ng the power l i ne at the s i te ) wi l l  be observed peri odi cal ly  to determi ne  
whether any correcti ve acti ons s hou l d be  taken . 

4 . 5 . 2 . 2  Construct i o n  envi ronmental mon i tor i ng program 

The envi ronmenta l moni tor i ng prog ram for a i r ,  meteoro l ogy ,  sound l evel , so i l s ,  groundwater , and 
terrestri a l  eco l ogy wi l l  i ncorporate the same e l ements as the preconstructi on program . The 
program for su rface water qual i ty and aquat i c  ecol ogy wi l l  be expanded s l i ghtl y .  I n  add i t i on to 
the base l i ne s tud i es , add i t i onal moni tori ng wi l l  be done . 

The pri nci pal water qua l i ty impacts duri ng construct ion  wi l l  be mi nor i ncreases i n  l oadi ngs of 
sed i ments , nutri ents , and other d i sso l ved s ubs tances res u l t i ng from ( 1 ) s i te preparat i o n ;  and 
( 2 )  constructi on i nvol v i ng the barge doc k ,  water i ntake , and wastewater d i s charge p i pes . The 
NPDES perm i t  ( Append i x  W ) for d i scharge from the s i te ' s  sediment control bas i n  wi l l  spec i fy the 
parameters to be mon i tored and the samp l i ng freq uency .  Tota l suspended sol i ds ,  o i l  and grease , 
and pH are typ i ca l l y  mon i tored . Duri ng constructi on these parameters w i l l  a l so be samp l ed i n  
Marti n Creek , Bryant D i tch , and the Green Ri ver at the establ i s hed samp l i ng stat i ons ( F i g .  
3 . 1 1 ) .  Samp l i ng wi l l  occur a t  reg u l ar i nterval s ,  b ut  spot samp l i ng wi l l  a l so b e  done duri ng key 
constructi on events ( e . g . , dredg i ng ) and after sel ected prec i p i tat ion  events . Th i s sampl i ng 
wi l l  determ i ne i f  the control s and mi t i gat i on measures are successful  i n  control l i ng potent ia l  
impacts . 

4 . 5 . 2 . 3  Operations  envi ronmental mon i tori ng program 

The envi ronmental mon i tori ng for a i r ,  meteorol ogy , sound l evel , so i l s ,  surface water , ground
water ,  and aquat ic  and terrestr i a l  eco l ogy wi l l  i ncorporate the same e l ements as  the precon
structi on  prog ram w ith  appropri ate mod i fi cati ons and  the  methodo l og i es , des i g n ,  a nd  techni q ues 
presented in the Preconstruct i o n  Envi ronmental Mon i tor i ng Concept P l a n .  
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Table 4.71 . Terr .. trllli ecology monHorlng program 

Frequency 

Specie. 

F lora O nce 
Fauna O nce 
Endangered species Continuing 

Natural and managed plant communHy .tudle. 

I dentification 
Q uantification 

Phenology 
Dendrochronology 
Aerial photography 
M apping 

Continu ing 
Every 2-3 years 

( except for forest floor) 
Annual  
Every 3-5 years 
Annual  
An nual  update 

Animal population 

I nsects 
Amph i bians 
Avifauna 
M am mals 
I nd iana bat 

A n n ual 
Annual  
A n nual  
Annual  
Cont inu ing 

ECOlytem proc ..... 

Productiv ity 
Trophic exchange 
L itter decomposition 
Soil respiration 

Annual 
Every 2 years 
Annual  
Annual 

Permanent terre.trlal monitoring .H .. 

O nsite 
Offsite 

Cont inu ing 
Continu ing 

Specific pollutant .tudy 

Trace elements 
Leaf litter 
Soi l  
A n imals 

A ir Pol lutants 
Pasture 
Monocultures 
N atural systems 

Dry fall/wet fa l l  
D ry fall 
Wet fal l  

O rganic compounds 

Annual  
Every 2 years 
Seasonal to every 2 years 
Seasonal 

Weekly to monthly 
Weekly to monthly 

The I n -P l ant Mon i tori ng Program wi l l  be des i gned to mon i tor  po i nt source and fug i ti ve emi s s i ons , 
the performance of envi ronmental contro l  systems , and the qua l i ty of the wo rkpl ace envi ronment.  
There wi l l  be four  bas i c  objecti ves to the i n-p l ant mon i to r i ng program ( see a l so Sects . 4 . 1 . 3 . 5  
and 4 . 1 . 3 . 6 ) : 

1 .  to i dent i fy and quanti fy pol l utants i n  gaseous , l i qu i d ,  and so l i d  waste effl uent streams 
from the p l ant i nc l ud i ng fug i t i ve emi ss ions ; 

2 .  to ver i fy that the p l ant i s  operat i n g  i n  compl i ance w i th envi ronmental contro l  regu l ations ; 

3 .  to determi ne the performance of envi ronmenta l control sys tems used i n  the p l an t ;  and 

4 .  to determ i ne worker exposures  in actua l workp l ace env i ronments ( Sects . 4 . 1 . 3 . 6  and 4 . 5 . 4 ) . 
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Deta i l ed program devel opment i s  schedu l ed to be comp l eted by June 1 982 . The prel im i nary p l ans 
are d i scussed bel ow. 

Da ta obtai ned from the i n-p l ant mon i tori ng program wi l l  be corre l ated wi th meteoro l o g i ca l  and 
operati onal i nforma t i o n .  Compl ete characteri st i cs of the p l ant ' s  emi s s i ons and d i s charges 
(often the exi t  stream from a contro l system ) are neces sary to l i nk observations  of the envi ron
menta l moni tor i ng program , descri bed i n  the precedi ng secti o n ,  wi th pl ant operations , enhance 
d i spers i on model s ,  and veri fy p l ant  comp l i ance wi th reg u l atory requi rements .  

The detai l ed devel opment of the moni tori ng program i s  schedu l ed to be compl eted by June 1 982 . 
Pre l im i nary e l ements of the mon i tor i ng p l a n  have been i dent i fi ed and are presented i n  Tab l es 
4 . 72 through 4 . 75 .  Prel imi nary e l ements of the gaseous sys tems mon i tori ng p l a n  ( Tabl e 4 . 72 )  
refl ect primari l y  that mon i tori ng wh i c h  must be done to ver i fy compl i ance wi th envi ronmental 
regu l at i ons . The deta i l ed p l a n  wi l l  i dent i fy mon i tori ng wh i ch wi l l  be done to ach i eve the 
rema i n i ng objecti ves . 

Fug i t i ve parti cul ate and hydrocarbon emi ss i ons du ri ng the operati onal phase have been ra i sed 
as an envi ronmental i ss u e .  The program wi l l  s pec i fy mon i tori ng l ocati ons , methods , frequenc i es , 
and procedures for i dent i fyi ng the sources of co l l ected parti cul ates . 

E l ements of the pre l im i nary l i q u i d  systems mon i tori ng p l a n  refl ect primari l y  that mon i tori ng 
wh i c h  must be done to i dent i fy and quant i fy po l l utants i n  l i qu i d systems and to as sess the 
performa nce of pol l u tant emi s s i on control systems . Pa rameters to be measu red and the moni tor i ng 
prog ram to veri fy comp l i ance wi th envi ronmenta l regu l ati ons ( primari l y  NPDES)  wi l l  be determ i ned 
i n  conj uncti on wi th cogn i zant regu l atory agenci es ( KDNREP and EPA) . The detai l ed moni tori ng 
program wi l l  refl ect these determ i nat i ons . 

4 . 5 . 4  Hea l th effects mon i tori ng 

One of the purposes of the SRC- I demons trati on program i s  to i denti fy any seri ous  hea l th r i s k s  
associ ated wi th t h e  demonstrat ion p l a nt i t se l f  and wi th a future commerci a l SRC i ndustry and to 
mi n im i ze those ri sks  before the onset of adverse effects . 

To u nderstand these ri s k s , the proj ect sponsors are devel opi ng a program to 

1 .  mon i tor rout i n e ,  fug i t i ve ,  and emergency emi ss i ons from the pl ant to cha racteri ze the 
actual contami nants l eavi ng the pl ant ( Sect . 4 . 5 . 3 ) ; 

2 .  mon i tor the amb i ent env i ronment to predi ct impacts and the effecti veness of measures to 
m i t i gate them , detect i mpacts that were not pred i cted , and i n  general , to i denti fy how 
contami nants are transported through the envi ronment and where they appear or accumul ate 
( Sect . 4 . 5 . 2 ) ; 

3 .  mon i tor occupational  envi ronments to determi ne worker exposure to routi n e ,  toxi c ,  and 
b i o l og i ca l l y  act i ve chemi cal compounds so that they may be control l ed to wi th i n establ i shed 
l i mi ts ; 

4 .  conduct med i ca l  survei l l ance of the wo rk force to enab l e  ea r ly  detect ion of any s i gns  of 
stress or adverse effec ts rel ated to occupati onal hea l th exposures ; and 

5 .  conduct research stud i es to deve l op a fundamenta l understandi ng o f  how the phys i ca l  env i 
ronment and the bi o l ogi cal envi ronment respond to the un ique  chemica l  contami nants that 
a ppear in and around the pl ant as  a resu l t of the proj ect . 

The emphas i s of the mon i tori ng prog ram i s  on preventi on of adverse i mpacts through ear l y  
detection  and mi ti gati on . 

E l ements 1 and 2 ( moni tori ng of p l ant emi ss i ons and of the ambi ent envi ronmen t ) , a l though 
re l ated to hea l th protect ion ,  are d i scussed in separate secti ons  ( 4 . 5 . 3  and 4 . 5 . 2 )  of  the mon i 
tori ng program . E l ement 5 ( the research program ) , i s  outl i ned i n  more detai l i n  Appendi x  Z .  
E l ements 3 and 4 ( personnel exposure and medi cal  mon i tori ng ) are u n i que ly  part of the pl ant 
operat ion phase hea l th effects mon i to r i ng and wi l l  be handl ed by the medi cal and i ndustri al 
hyg i ene staff at the p l ant .  Detai l ed personnel exposure and  medi cal mon i tori ng p l ans are 
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Table 4.72. Gaseous systems monitoring (preliminary)a 

System Monitoring 

Indirect heat exchangers (a l l )  Performance tests for  particulate matter, S02 ' NOx, and CO 

Performance tests l i sted above plus continuous H2S in fuel gas header 

Performance tests l isted above plus continuous S02' N Ox ( if  >70% of 

Fuel gas fired heaters 

O i l  fired boiler 
performance standard ) ,  opacity, and e ither 02  or CO2 

Enclosed thermal oxid izer Performance tests l i sted above plus continuous S02 ' NOx ,  opacity and 
combustion efficiency 

Coker/calciner scrubber Performance tests l isted above plus continuous S02 

Waste oil  incinerator Performance tests for particulate matter and principal organic hazardous 

F la res 

constituents 
Record daily charge rate and hours of operation 
Continuous combustion temperature, waste and air feed rates, and CO 
Dai ly inspection for leaks, sp i l l s ,  and fugitive emissions 

I n it ia l  and periodic visual  opacity 

Coal·preparation and hand l ing exhausts 

General 
Coal dryer 

Performance test for particul ate matter 
Continuous temperature at exit of dryer 

Noncoal particulate exhausts Performance test for particulate matter 

CO2 stripper and Stretford absorber Performance tests for CO, H2S,  and carbonyl su lf ide 

a Reflects primari ly monitoring to verify compliance with environmental regu lations. 

Table 4.73, Liquid systams monitorin!/" 

System 

Chrome removal 

Metal removal 
O i l  removal 
Equal ization pond 

Process wastewater biotreatment 
Sand f i lter 
Carbon beds 
Plant discharge or recycle 

Sanitary wastewater treatment 

Cool ing tower blowdown 

Monitoring 

Weekly CR'6 removal efficienc ies 
Weekly removal efficiencies for representative metals 
Weekly oil and grease removal efficiencies 

Compositional analysis of any l iqu id in  leachate 
collection system 

Dai ly removal efficiencies!' 
Dai ly removal efficiency for TSS 
Breakthrough 

Continuous biomonitoring 
WeeklyC 
Annual lyd 

Daily removal efficiencies!' 

Month ly  and event analysis for volatile organics 

a Reflects primari ly monitoring to evaluate performance of environmental control systems. 
b BOD s ,  COD, TOC, TSS, ammonia (as N ) ,  pH, fecal col iform, oil and grease, ch lor ine,  

a lka l in ity, and phosphorus. 
c BODs ' TSS, oil and grease, phenolics, ammonia as N, sulfide, total chromium,  hexavalent 

chromium.  
dparameters shown i n  40 CFR 1 22 Appendix 0, Table  I I ,  volatiles, ac id  compounds, base/ 

neutral and pesticides Table I I I ,  Table I V ,  and Table V. If pollutants found, frequency would be 
specified i n  NPDES permit. 
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Table 4.74. S ol id  waste systems monitorin g -

Sample 

Gasifier slag and fly as h 

C hrom ium removal sludge 

Metal removal sludge 

P rocess wastewater bioslu dge 

Spent activated carbon 

Oil removal s ludge 

San itary wastewater bios l udgeb 

All leachates from leak 
detection systems 

Freq uency 

Monthly or as coal feedstock 
is changed 

Quarterly or as coal feedstock 
is changed 

Q uarterly or  as coal feedstock 
is changed 

Q uarterly or  as coal feedstock 
is changed 

W hen removed 

Quarterly 

Quarterly 

Event 

Leachates from collection system (Routed to metal-removal system ) 

"Al l  parameters currently requ i red to be investigated by 40 C FR 261 
as well  as those inorga n ic parameters ind icated as potentially present by 
coal feedstock analyses; organic parameters to be determined by gross 
GC mass spectrographic scanning and other appl icable methods. 

b San itary wastewater may be com b ined with the process wastewater 
for treatment in a s ingle system .  

Table 4.75. Fugitive N M H C  monitoring 

Source Type of inspection" 
F requency of 

inspection 

Pumpsb,c 
L ight l iq u id Visual Weekly, daily 
Heavy l iq u id Visual Weekly, dai ly 

Compressorsc Visua l  Week ly , dai ly 
Valves 

Gaseous VOC analyzer Q uarterly 
L ight l i q u id VOC analyzer Quarterly 
Heavy l iq u id VOC analyzer Sem i-annua lly 
Safety/Rel ief c VOC analyzer A nnually 

F langes VOC ana lyzer A nnually 
D ra i n s c  VOC analyzer A n n ua lly 
Aerial coolers VOC analyzer Q uarterly 

Visual Dai ly 

a I nstrumental monitoring frequency is annual if the 
component is shown to operate with no detectable emissions 
(VOC concentrations at all potential leak interfaces less than 
200 vppm above backg rou n d ) .  

b Weekly visual inspection for  dripping l iq uids from 
pumps; dai ly v isual check of centrifugal pump and compressor 
pressure sensors. 

c Expected to be mai ntained in a state of no detectable 
em issions. The inspect io n  listed for safety relief valves and 
d rains is essential ly an annual  performance test for the 
"no detectable em issions" classification. 
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expected to be f i na l i zed dur i ng the deta i l ed des i gn and construction  phase of  the demon stra t ion  
p roj ect . The p l ans  w i l l be  based on the  resu l ts of  the  ongo i ng research p rogram (Append i x  Z ) , 
w h i c h  i nc l udes tox i co l og i ca l  tes t i n g .  A general d i scuss i on of these two e l ements fol l ows . 

Worker expos ure mon i tori ng 

Th i s  wi l l  be a thorough  sys tem of  i ndustr i a l  hyg i ene mon i tori ng and w i l l  u se  methods equ i va l ent 
to or more c urrent than those spec i f i ed by the Nat i onal  I n st i tute for Occupat iona l  Safety and 
Hea l th ( N IOSH ) . Th i s  sys tem wi l l  a s s es s  worker exposures to potent i a l l y  harmfu l substances and 
hel p to fo rmu l ate both work p racti ces and eng i neeri ng  control to prevent exposure . Frequency of  
mon i tori ng wi l l  be dependent u pon an assessment of  the  potency of tox i cants and the  i n i t i a l 
concentrat i ons  mea sured . Protoco l s w i l l  be deve l oped by a certi fi ed i ndustr i a l  hyg i en i s t .  
I n i t i a l a rea and personnel mon i to r i n g  wi l l  b e  conducted fo r ,  b u t  not l i mi ted to , the fol l ow i n g  
agents : c o a l  du s t ,  coal -tar p i tch  vo l at i l es ( CTPVs ) ,  PNAs , a roma t i c  ami nes , phenol s ,  creosol s ,  
hexane , carbon monox i de ,  n i c kel  carbonyl , carbonyl s u l f i de , hydrogen s u l f i d e ,  s u l fur d i ox i de ,  
hydrogen cya n i d e ,  wel d i n g  fumes , s i l i ca , trace meta l s ,  no i se ,  l i g ht i ng ,  and rad i a t i on . 

Med i ca l  mon i to r i ng 

A med i ca l  mon i tor i ng  p rogram wi l l  be made ava i l ab l e to a l l emp l oyees who may be occupati ona l l y  
exposed t o  coal  l i quefact i on products , and part i c i pat ion  i n  the mon i to r i n g  program wi l l  be 
encourage d .  Exami nat ions  des i gned to detect potent i a l  coal - l i quefact i on-re l ated symptoms w i l l  
be made before empl oyment  and annua l l y  thereafter un l ess  a d i fferent frequency i s  i nd i c ated on 
t he bas i s  of profes s i ona l  med i ca l  j udgment .  Th i s med i ca l  mon i to r i n g  wi l l  hel p detect med i ca l  
probl ems earl y ( s hou l d  a n y  occur) , when prognos i s  for s uccessful  treatment i s  genera l l y  very 
h i g h .  

I t  i s  o f  utmo st  i mportance t o  reta i n  emp l oyee records for a s u ff i c i ent  pe r i od o f  t i me .  Because 
o f  the occupati onal  hea l t h  uncerta i nt i es i n herent in  a new i ndustry and the l ong l a tency peri od 
of potent i a l  cancers , emp l oyee records wi l l  be kept for a peri od of t i me con s i stent wi th or 
l onger than t hose s t i pu l a ted in Federa l regu l at i ons . These records sha l l i nc l ude demograp h i c  
i n format i on a s  wel l a s  comprehens i ve work h i stor i es , exposure mon i tori ng  data , and med i ca l  
s u rve i l l ance re su l ts .  

I n c l uded i n  the actual  med i ca l  screen i ng process wi l l  be a p hys i ca l  exami nat i on ; v i ta l  s i g n s ,  
b l ood c hemi str i es , hematol ogy , and u r i n a l ys i s ;  s p i rometry , and e l ectrocard i ograms . C hest  
X- rays w i l l  b e  ordered a s  i nd i cated c l i n i ca l l y .  Spec i a l  prov i s i on w i l l  b e  made for exami nat i on 
of the s k i n .  B i oassay wi l l  be u sed when materi a l s at  the workp l ace , e . g . , benzene , l ea d ,  
s uggest that th i s  a pproach wou l d  have ut i l i ty i n  a med i ca l  surve i l l ance program . The program i s  
ba sed on exten s i ve experi ence i n  the c hemi ca l  i ndustry . 

4 . 5 . 5  Soc i oeconom i c  mon i tori ng 

The o bjecti ve of soc i oeconomic  mon i to r i ng i s  to determi ne the exten t of proj ect- i nduced empl oy
ment ,  popu l at i on  change s ,  and revenues and the i r  i mpacts on commun i ty systems such  as hou s i ng , 
s c hoo l s ,  u t i l i t i e s ,  and transporta t i on . To ach i eve th i s objec t i ve ,  the p roject s ponsors wi l l  
conduct q ua rter ly  s urveys and i ntervi ews wi th workers and l ocal  pub l i c  offi c i a l s d ur i ng  con
s truc t i on in the s u bj ect  a reas l i sted be l ow .  The s tudy area wi l l  cons i st of  the pr imary impact 
count ies  for the s i te in ques t i o n ,  w i th s pec i a l  empha s i s  on those commu n i t i es affected by 
cons truct i on worker re l ocati ons and commut i n g  traffi c .  

• Popu l a t i on : Base l i ne popu l a t i on for the a rea w i l l  be mon i tored a s  wel l a s  the n umber of 
p roject- i nduced workers , the i r  dependents , and p l ace of res i dence . 

• Hou s i ng :  The n umber and type o f  vacant hou s i ng un i ts w i l l  be i denti f i ed a s  wel l a s  the 
na ture and extent of shortages that may devel o p .  

• Pub l i c  serv i ce s :  E x i s t i ng capac i ty and any shortages w i l l  b e  i denti f i ed for wate r ,  sewe r ,  
schoo l s ,  hea l t h ,  po l i c e ,  a n d  f i re- protect i on systems . 

• Transporta t i on : The n umber of tri ps  on i mportant area roads ( pa rt i c u l ar ly  U . S .  60 ) as we l l  
a s  trave l t i mes and h i ghway capac i ty w i l l  be mon i tore d .  
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• F i scal impacts : Proj ect- i nduced publ i c  serv i ce expendi tures by l ocal  commun i t i es wi l l  
be tracked as shou l d  maj or  proj ect- i nduced revenues from materi a l  expendi tures and 
taxat i on .  

T o  ensure l ocal and reg i onal  i nvol vement i n  t h e  mon i tori ng process , a regi onal c i t i zen adv i sory 
revi ew board cou l d  be establ i shed . The board wou l d  engage l ocal  c i t i zens and publ i c  offi c i a l s 
to he l p i denti fy any add i t i onal data that may need to be exami ned and to hel p i nterpret the 
i nformati on gathered . 

Because the negati ve i mpacts of the proj ect are pred i cted to occur dur i ng cons tructi on and 
because the s i ze of the operati on work force wi l l  be smal l er than the cons truction  force , 
soci oeconomi c moni tor i ng wi l l  not be needed beyond the fi rst  quarter of operati o n .  

4 . 6  M IT IGAT ION MEASURES 

Th i s  sect i on i denti fies  mi t i gati ng measures to be undertaken pursuant to the proposed act i on . 
I n  the event DOE chooses the no-acti on a l te rnati ve and the i ndustr i a l  partner conti nues wi th 
the proj ect at the proposed s i te ,  the m i t i gati ng measures to be taken pursuant to that act i on 
are set forth i n  Sect .  2 . 3 . 3 .  The fol l owing  l i sts of mi ti gat i on measures are the maj or  s i te
s pec i f i c  and process - spec i f i c  control measures that are respon s i ve to envi ronmental concerns . 
Some mi t i gat ion measures cannot be s peci f i ed i n  deta i l  at t h i s  t ime . I n  some cases stud i es are 
currentl y  underway or  wi l l  soon be undertaken to determ i ne the nature and magni tude of potent i a l  
envi ronmenta l prob l ems . I n  other cases the detai l ed mi t i gati on techni ques wi l l  be devel oped 
a l ong w ith  the fi nal p l ant  des i g n  i tse l f .  Constructi on and operati on o f  the fac i l i ty wi l l  be 
respons i ve to t he Env i ronmenta l and Hea l th mon i tori ng prog ram descri bed in Sect . 4 . 5 .  T h i s  
prog ram wi l l  b e  used t o  determi ne t h e  effecti veness  o f  t h e  proposed mi t i gat i on measures . Where 
these measures a re found to be i neffecti ve ,  a l ternati ve mi t i gat ion strateg i es wi l l  be promptly  
devel oped and impl emented . 

4 . 6 . 1  Process control s 

The fol l owi ng l i st h i g h l i g hts the di scussi on of proposed pol l ut i on control strateg i es presented 
i n  Append i x  C (where i n  a l ternati ve strateg i es are a l so d i scussed ) . Secti ons 2 . 2 . 1  and 4 . 1 . 4  
a l so present i nformati on regard i ng proposed process control s .  

• The proposed p l ant des i gn i ncorporates a tert i ary wastewater treatment sys tem that empha
s i zes the removal of tox i c  meta l s  and organ i c  compounds from the wastewater . The des i g n  
goal for th i s  system i s  t o  recycl e treated wastewater wi thi n t h e  p l ant t o  achi eve zero
wastewater di scharg e .  Thi s system wi l l  b e  des i gned , however , t o  treat was tewater t o  the 
extent that it may be d i scharged to the Green Ri ver when recyc l e  is not poss i b l e .  An NPDES 
permi t wi l l  be obtai ned for s uch a di scharge . Thi s treatment system wi l l  col l ect and treat 
a l l process  wastewaters ,  process area runoff , runoff from a l l product s torage  and s h i pp i ng 
a reas , l eachates from the coal s torage area , ash  ponds , and the meta l - s l udge l andfi l l ,  and 
b l owdown from the coo l i ng towers and bo i l ers . Al so , s p i l l s  occurri ng at e i ther the mai n  
process  a rea or the product storage areas wi l l  be col l ected and treated i n  the wa stewater 
treatment fac i l i ty ,  and the res i due wi l l  be recycl ed to the process  whenever pos s i b l e  
( Sect . 2 . 2 . 1 and Append ix  C ) . 

• Vari ous types of combusti on equi pment have been cons i dered for the fl are/control l ed com
bustor system to destroy haza rdous components of process emi s s i ons . The system , as 
proposed , wi l l  i nc l ude thermal oxi d i zers , a ground fl are f ie l d ,  and an e l evated emergency 
f l are .  These devi ces wi l l  have temperatures and resi dence t i mes s uffi c i ent for burn i ng 
heavy hydrocarbons and wi l l  be used to treat gaseous product emi ss i ons  from routi ne vent ing  
and anti c i pated upset  condi t i ons . Dur i ng norma l operati ons and anti c i pated upset cond i 
t i ons , a l l  a i r  emi s s i ons  from sources that have s i g n i fi cant concentrati ons of heavy organ i c  
compounds wi l l  b e  vented through th i s  sys tem , wh i ch can ass ure re l a t i ve ly  compl ete destruc
t i on of organ i cs ( Appendi x  C ,  Sect .  C . 2 . 2 . 6 ,  Sects . 2 . 2 . 1 ,  2 . 3 . 2 . 2 , and 4 . 1 ) .  

• Sol i d  wa stes wi l l  be d i sposed of ons i t e ,  i n  comp l i ance wi th the provi s i ons of the RCRA .  
Dependi ng on  t h e  nature of t h e  was te a n d  i ts c l ass i f ication  under RCRA cri teri a ,  appro
pri ate l andfi l l s  wi l l  be des i g ned , al so accordi ng to RCRA requ i rements . As current ly  
proposed , a l l  sol i d  wastes w ith  the  excepti on of gas i fi er s l ag/ flyash and raw water treat
ment s l udge are assumed hazardous for des i gn purpose s .  Al l l andfi l l s  wi l l  be equ i pped wi th 
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c l ay and synthet i c  l i ners , a l eachate col l ect i on and trea tment sys tem , a l eachate detec t i on 
sys tem be l ow the l i ners , and protec t i on from fl ood i nundat i o n .  ( Landfi l l  des i gns and 
operati ng procedures are descri bed i n  Sec t .  2 . 2 . 1  and Append i x  C . ) 

• Fug i t i ve hydrocarbon rel eases wi l l  be mi n im i zed through  the use of vapor recovery on 
l i q u i d  s torage tanks , hi gh- i ntegri ty sea l s  and pack i ngs , and , where pos s i b l e ,  enc l os ures 
around proces s i ng equ i pment  that typi ca l l y requi res frequent ma i ntenance ( e . g . , pumps , 
va l ves , and compres sors ) ( Sects . 2 . 2 . 1  and 4 . 1 . 4 . 3  and Appendi x C ) . 

• The base of the so l i d- product and coal  storage areas wi l l  be fi l l ed above the 1 00-year 
fl ood e l eva t i on . The tank farm for l i qu i d  storage wi l l  be d i ked to above the e l evation  of 
a 500-year fl ood and wi l l  be of suffi c i ent  capa c i ty to ho l d  the contents of the tank ,  p l us 
water from a 1 0-year 24-h ra i nfa l l ,  and the wa ter for use i n  the event of a fi re .  The 
hazardous waste l andfi l l  wi l l  be bu i l t  above the 500-year fl ood e l eva t i on and d i ked to an 
e l evati on of 1 1 9  m ( 390 ft ) . A pump wi l l  return any of these l i q u i ds to the wastewater 
treatment  faci l i ty ( Sects . 2 . 2 . 1 and 4 . 8  and Append i xes C and D ) . 

• Su l fur  i n  the feed coa l wi l l  be converted to hydrogen s u l fide  ( H2S ) i n  the ga s i fi ca t i on 
and hydrogenat ion  process . Th i s  H2S  wi l l  be separated from the gases by absorpt i o n  and 
converted to by- product e l ementa l su l fur by the Cl aus  process . The C l aus  p l ant  w i l l  
i nc l ude a redunda nt ,  1 00%-capaci ty spare tra i n .  Ta i l  gases from the C l aus p l ant  wi l l  be 
treated by a Beavon s u l fur recovery uni t to further reduce atmospheri c emi s s i ons . 

• The p l ant  wi l l  purc hase wa shed coa l , wh i ch wi l l  have l ess s i l t  than run-of-mi ne coal and 
wi l l  thus g enerate fewer fug i t i ve emi s s i ons . Emi s s i ons from coa l hand l i ng wi l l  be reduced 
by the use of enc l osures around tran sfer poi nts , covered conveyors , and water sprays . Dust 
s uppres s i on wi l l  be used on coa l and sol i d  SRC storage areas . 

• Excava t ion  and dredg i ng equi pment on the Green Ri ver wi l l  tend to obstruct part of the 
nav i gab l e channel  duri ng construc t i o n .  Sui tabl e marki ngs  wi l l  b e  depl oyed i n  order to 
provi de warn i ng to pas s i ng ri ver traffi c ( Sec t .  4 . 2 . 2 . 1 ) . 

• Act i v e  and  reserve coal storage areas and sol i d  SRC storage areas wi l l  have compacted c l ay 
l i ners . Leachate accumu l a t i on a t  the l i ner surface wi l l  be col l ected a t  the perimeter of 
the s torage area and routed to wastewater treatment . C l ose superv i s i on of foundati on 
preparati on wi l l  be carri ed out to ensure that the proposed l i ners wi l l  be adeq uate ( Sect . 
4 . 2 . 2 . 2 ) . 

• To prevent rel ease of b i o l o g i ca l l y act i ve mater i a l s from the wet cool i ng towers , process i ng 
un i ts t ha t  typ i ca l l y  conta i n  these mater i a l s  wi l l  be equ i pped w ith  aer i a l  coo l ers or 
i nd i rect coo l i ng systems ( Sects . 2 . 2 . 1 . 2 , 2 . 3 . 2 . 2 , and 4 . 1 . 4 . 1  and Appendi x C ) . 

• Al l wastewater hand l i ng areas wi l l  be l i ned to mi n i m i ze d i rect i nfi l tra t i on of wa stewater 
( Sect .  4 . 2 . 2 . 2 ) . 

• Mi t i gat ion  meas ures for no i se cou l d  i nc l ude sel ect ion  of construct ion machi nery to reduce 
sound generated , schedu l i ng of construct ion acti v i t i es to reduce cumu l at i ve no i se impacts , 
a nd the pl acement  of no i se barri ers . 

• Su l fur rel eases to the atmosphere under norma l operati ng cond i t i ons wi l l  be m i n im i zed by 
dual  para l l e l tra i n  C l aus  su l fur recovery u n i ts ( one be i ng a 1 00% capac i ty spare ) , wi th 
BSRU s u l fur  recovery from C l aus  p l a nt ta i l  gases , and by the use of l ow-su l fur gaseous 
fuel s .  

Append i x  C ,  Sec t .  C . 2 ,  conta i ns a comprehens i ve di scuss i on o f  a l l proposed pol l ut ion  contro l 
systems . 

4 . 6 . 2  Soci oeconom ic  

4 . 6 . 2 . 1  Mi t i ga t i on measures for noi s e  l evel s 

Noi se mon i tori ng wi l l  be conducted to veri fy predi cted noi se i mpacts and to i dent i fy any 
unexpected no i s e impacts . I f  no i s e l evel s for demonstrat ion  p l ant  constructi on are i n  excess of  
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E PA ' s s hort-term goa l s of  65 dB day-n i g ht equ i va l ent sound l evel , they wi l l  be m it i gated to the 
extent pos s i b l e ,  al though it is not anti c i pated that noi se l evel s duri ng con struct ion wi l l  
approach th i s  l evel ( see Sect . 3 . 2 . 3 . 2  and 4 . 2 . 3 . 2 ) . No i se l evel s from demonstrat ion p l a n t  
operation  wi l l  b e  m i t i gated t o  t h e  extent pos s i bl e i f  they exceed the l ong-term EPA res i dent i a l  
g u i de l i ne s .  Add i t i onal  res i dences may b e  acqui red a t  the proposed s i te ,  a l ong the property 
boundary , i f  no i se l eve l s  from the pl an t  a re j udged unacceptabl e and other m it i gat ion measures  
a re not deemed approp ri ate . 

4 . 6 . 2 . 2  M i t i gat i on measures for transportation  probl ems dur ing cons truc tion  

W i thout effect i ve m i t i gat ion , project-i nduced traffic  wou l d  enta i l  an unacceptab l e soc i a l  impact 
to the commun i t ies  in the v i c i n i ty of  the proposed s i te .  

A number of  the ava i l abl e transportation  mi t i gat ion  mea sures for the Newman , Kentuc ky s i te 
d i scussed i n  Sec t .  4 . 2 . 4 . 1  have been comb ined i nto a un i f i ed traffi c m i t i gat i on p l an that s hou l d 
ensure that accepta bl e l evel s o f  serv i ce wi l l  not be exceeded on U . S .  H i ghway 60 . 

The project sponsors wi l l : ( 1 ) construct a s i gnal i zed i n tersect ion w i th turn i n g  l anes at the 
SRC - I  p l ant  entrance on U . S .  60 ; ( 2 )  encourage vo l untary r i de-shari ng , vanpoo l i n g ,  and bus
r i d i ng . T h i s  cou l d be accomp l i shed through techn i ques such as preferred park i n g , sponsori n g  or 
buy i n g  vans , a r i de- share c l ear i ng house , and the establ i s hment  of  park and r i de l ots near 
Henderson and Owensboro ; ( 3 )  ut i l i ze staggered works h i fts or  establ i sh a second s h i ft to reduce 
peak peri od traffi c ;  and ( 4 )  establ i sh a company-sponsored busr i d i ng program i f  the preced i n g  
measures fa i l  t o  ensure acceptabl e traffi c  cond i ti ons  on U . S .  60 . T h e  bus i ng program wou l d  be 
i n i t i ated when traffi c congestion  on U . S .  H i ghway 60 exceeds the l evel estab l i s hed i n  a trans
portation  performance s tandard to be deve l oped by the project sponsors i n  conj unction  w i th KYDOT 
and the Green Ri ver Area Deve l opmen t D i stri ct ( GRADO ) .  I f  and when busi ng becomes necessary 
accord i ng to th i s  cr i ter ion , the program wou l d start wi th approxi mate l y  twel ve buses ( a  number 
suff i c i ent  to carry 1 0% of the proj ected peak work force of  5000 ) and wou l d  i ncrease by 1 2-bus  
i ncrements at regu l ar i nterva l s ( 2  to 4 wee ks ) unti l mon i tori ng revea l s that  traffi c fl ow has  
returned to  an acceptabl e l evel . Proj ect management wou l d  attempt to obl i gate constructi on 
workers to part ic i pate i n  the bus i ng  program , s hou l d  i t  become neces sary , through terms of the 
yet-to-be-establ i shed Proj ect Labor Agreement .  

I n  add i t i on to  the  above act ion s ,  Federal , State , and  l oca l  governments are study i ng the 
fea s i b i l i ty of  the fol l ow ing  m i t i gation  measures to i ncrease the effecti veness of  those mea
sures descri bed above : ( 1 ) rea l i g n  curves and imp rove rai l road cros s i ngs  on  U . S .  60 at Stanl ey 
and Reed . Much o f  th i s  i mprovement i s  l i ke l y  to be made regardl ess of whether the SRC - I  proj ect 
i s  bui l t ; ( 2 )  construct temporary ramp from the Audubon Parkway to KY 1 554 to accommodate 
traff i c  to and from the S RC- I  p l ant  s i te ;  and ( 3 )  upgrade Sauer Lane from KY 1 554 to the pl ant 
s i te ( a  rear entrance wi l l  be constructed to a l l ow access from Sauer Lane ) .  If  these measures  
a re not undertaken , an i ncreased degree of  effecti veness wi l l  be  requ i red o f  the  four  project
spon sored measures descri bed above . Spec i fi ca l l y ,  a substanti a l l y  l arger number of company
sponsored buses is l i ke l y  to be requi red and worker part i c i pat ion in the bus-ri d i n g  program 
wou l d  have to be correspond i ng l y  greater . 

Pri or to the start of maj or proj ect constructi on ,  a deta i l ed traffi c  mi ti gation pl an wou l d  be 
i ssued by the project sponsors i n  cooperat ion  wi th KYDOT and the Green R i ver  Area Devel opment 
Di strict  ( GRADO ) , descri b i ng  the costs of  the measures to be taken and the i nsti tuti onal  arrange
ments that wou l d be necessary for the i r  imp l ementation . 

4 . 6 . 2 . 3 Mi t iga t i on measures for other soci oeconomi c impacts 

Wh i l e  transpo rtation  i mpacts are expected to be the most serious  of  a l l potent ia l  soci oeconom i c  
effects resu l ti ng from SRC - I  construct i on , other mi t i gati on measures wou l d a l so be taken i n  the 
eventual i ty that the mon i tor i ng p rog ram reveal s s i gn i f icant  i mpacts i n  the fol l ow i ng  s ubj ect 
a rea s .  

• Hous i n g :  Shou l d  s hortages resu l t i n  one o r  more important sectors of  the l ocal  hous i ng  
market , DOE  wou l d  work wi th HUD and  other agen c i es to  attempt to  prov ide the  needed hous i n g  
u n i t s  or  t o  encourage pri vate cons truct ion  t o  meet the i denti f i ed need . 
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• Publ i c  s erv i ce s :  DOE wi l l  work wi th appropri ate agenc i es t o  attempt t o  provide  servi ces 
s uch as water and sewage treatment , educati o n ,  and po l i r. e  and fi re protection  for impacted 
commun i t i es to deal wi th any s i gn i f i cant shortages resu l t i ng from SRC- I - i nduced i n-mi grati o n .  
Impend i ng serv i ce s hortfal l s  s hou l d  b e  i dent i f ied early s o  that  the needed serv i ces  can be 
provi ded i n  a t ime ly  fas h i on before major d i s l ocati ons occur .  As d i scussed i n  Sect .  
4 . 2 . 4 . 1 , however , serv i ce s hortfal l s  are cons i dered un l i ke l y  i n  t he  primary impact area as  
a resu l t of S RC- I cons tructi on by i tsel f .  

• F i scal i mpacts : Shou l d  s i gn i fi cant publ i c  serv ice improvements be requ i red as a resu l t of 
S RC- I - i nduced popu l a t i on growth , DOE wi l l  work wi th appropri ate agenc i e s  to provi de 
a s s i stance to i dent i fy potentia l  def i c i ts i n  the aggregate costs of each j u ri sd i ct i on ' s  
publ i c  services  a nd to i dent i fy source s of funds to offset such defi c i ts . 

Soci oeconom ic  i mpacts to the primary impact area i n  a l l the above subj ect areas wou l d  be 
mon i tored , and an annual cost-benef i t  ana l y s i s  wou l d  be performed . I n  add i t i on to the 
poss i b i l i ty of pro v i d i n g  compensat ion for i mpacts once they occur ,  mi ti gation  measures cou l d  
a l so be taken wh i ch prevent o r  l essen soc i oeconom ic  effects i n  the tri -county area . I n
mi g rat ion to the host reg i o n  cou l d  be reduced , and that g rowth wh i c h  does occu r cou l d  be 
c hannel l ed to those areas best abl e to accommodate the i nfl ux of new res i dents . Mechani sms 
fo r reduc i ng i n-mi gra t i on i nc l ude the establ i s hment of l ocal  cons tructi on sk i l l s-tra i n i ng 
p rograms and pol i c i es for the p referent i a l  h i r i ng of l ocal workers , wh i l e  g rowth can be 
channel l ed to the des i red a reas through the enactment of appropriate l a nd use  control s and 
the careful p l acement of  sewer l i nes and other cap i ta l  improvements . 

To prevent S RC- I constructi on acti v i t i es from contr i buti ng s i g n i fi cantly to pea k cumu l a t i ve 
i mpacts , the S RC- I cons truc t i on schedu l e shou l d  be coordi nated wi th those of the W .  R .  Grace 
and Tri -State Synthet i c  Fue l s  fac i l i t i es to avo i d  concurrence of thei r pea k or  near-pe�� con
s truction  peri ods . To address those cumu l at i ve impacts whi ch do occur ,  mi t i gation  mea sure� 
s houl d be devel oped and i mp l emented jo i nt ly  by the mana gement of a l l major  con struct i on 
projects i n  the a rea , w i th a spec i a l  emphas i s  on coord i nati ng  the mi ti gation  acti v i t i es of 
S RC- I , Grace , and Tri -State .  To max im i ze effecti veness , a j o i nt mi t i gat ion p l an shou l d  be 
devel oped by the maj or area devel opers acti ng i n  cooperation  wi th l ocal  and reg i onal govern
ments . Such a reg i onal  m i t i gation  p l an resul t i ng from these efforts wou l d  g u i de the t ime ly  
prov i s i on of those servi ces  and accommodat i ons necessary to  ha nd l e  cons tructi on- i nduced growth 
wi thout any serious  d i s ruptions  to l oca l  i n fra structures . Co nti ngency p l ans shou l d a l so be 
made to deal wi th any worsen i ng of projected impacts wh i ch may ari se  as  a resu l t  of  del ayed 
construction  schedu l es .  I n  the event of construction  de l ays , the potenti a l  for SRC- I  con
tri buting  s i gn i fi cantly to severe cumu l at ive  soci oeconom ic  impacts wou l d exi s t  w i thout the 
coordi nated schedul i ng and cooperat i ve m it i gat i on pl ann i ng descri bed abov e .  

4 . 6 . 3  Archaeol ogi cal resources 

Fi e l d s tud i es in the area of the s i te i nd i cated no archaeol og i ca l  resources wa rrant i n g  preserva
t i on wi l l  be affected by the proposed project . The resu l ts of the archaeo l og i ca l  su rvey con
ducted for thi s Statement have been made ava i l abl e by DOE to the State of Kentucky . A determi n
at ion  by the State of Kentucky is s hown in Appendi x  U .  For further i nformat ion  concern i ng 
archaeo l o g i ca l  resources ,  refer to Sects . 3 . 2 . 4 . 7 and 4 . 2 . 4 .  

4 . 6 . 4  Land 

Du r i ng the deta i l ed des i gn stage ,  a construction env i ronmenta l ma nagement pl an wi l l  be prepared . 
Th i s  pl an wi l l  s pec i fy the constructi on practi ces and procedu res as we l l  as faci l i ti es wh i ch 
wi l l  be used to mi n im i ze so i l  eros i on and to prevent sedimentat ion . Pa rti cul ar  empha s i s  wi l l  be 
g i ven  to the fo l l owi ng ( see Sect . 4 . 2 . 1 . 2 ) : 

• schedu l i ng of s i te preparat ion acti v i t i es to m i n im i ze the area d i sturbed at any t i me ,  

• early construction  o f  d rai nage col l ect ion and permanent sed iment control faci l i t i es , 

• uti l i zati on of construct i on practi ces and g rad i ng techn i ques des i gned to mi n im i ze ero s i on , 

• uti l i zat ion of temporary s ed iment contro l  fac i l i t i es ,  
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• removal and p roper s torage of topso i l  for use  i n  revegetat ion of d i sturbed areas , 

• prompt revegetat ion  of d i sturbed areas and use  of mu l ch or other tempo rary protection on 
areas that cannot be revegetated immedi atel y ,  and 

• ut i l i za t i on of dust  suppre s s i on techni ques to prevent wi nd eros i on and fug i t i ve dust .  

4 . 6 . 5  Wa ter 

• The process  area wi l l  be graded and fi l l ed to protect the fac i l i ty from fl oods of 500-year 
frequency or  l es s .  Al though the base of the l i qu i d  product tan k farm , and the s l ag/ash 
ponds wi l l  be be l ow the e l evati on of t he l Oa-year fl ood , these areas wi l l  be d i ked to an 
e l evat ion  greater than the 500-year fl ood . The base of hazardous waste l andfi l l s  wi l l  be 
above the l Oa-year fl ood . 

• San i tary wastes produced duri ng  constructi on wi l l  be treated ons i te or sent to a d i s posa l  
fac i l i ty offs i te ,  and any tox i c  mater i a l s used i n  construction  or  uncovered duri ng  dredgi n g  
wi l l  b e  handl ed so  as  t o  m i n im ize  i nfi l trat ion i nto groundwater o f  s p i l l ed mater i a l s o r  
l eachates ( Sects . 2 . 2 . 1 , 4 . 2 . 1 . 2 ,  and 4 . 2 . 2 . 3  and Append i x  C and Appen d i x  V ) . Duri ng  
o perati on ,  san i tary waste wi l l  be treated i n  the wastewater treatment system . 

• When zero d i scharge cannot be achi eved ( e . g . , when wastewater recycl i n g  equ i pment i s  
i noperab l e )  duri ng  l ow-fl ow cond i t i ons  for the Green Ri ver , p l ant shutdown o r  reduction  
of  p l ant throughput mi ght be requ i red to  prevent adverse effects on water qual i ty and  
aquat i c  b iota and to  ensure comp l i ance wi th standard s .  The  NPDES  permi t wi l l  address  such  
conti ngenc ies .  

• Al l runoff u p  to that  resu l t i n g  from a l a-year 24-h  storm wi l l  be co l l ected and  d i verted to  
a treatment fac i l i ty t hat wi l l  e i ther treat the  water before d i scharge to  t he  Green 
R i ver  or  recyc l e  i t  for process use .  I n  the event of a s p i l l  i n  the  mai n  process area or  
w i t h i n  the product sto rage and s h i pp i ng  area , the  s p i l l ed mater i al wi l l  be  co l l ected i n  the  
s i te d ra i nage system and treated before d i s charge to  the  r i ver ( Sect . 2 . 2 . 1  and  Appen d i x  C ) . 

• Good engi neeri ng practi ces wi l l  be i mp l emented i n  the s i te ' s  construct ion dra i nage p l a n .  
Sed i mentat ion wi l l  b e  contro l l ed by reten t i on dams and other appropri ate structure s .  
Di scharge from retent ion s tructures i s  ant ic i pated t o  meet l i mi tati ons recommended by the 
U . S .  EPA . Seed i n g  and mu l ch i n g  of the compl eted areas as  constructi on progresses wi l l  a l so 
he l p to reduce t he control ero s i on (Appen d i x  C and Append i x  GG ) .  

• Ra i nwater runoff from the process area , poss i bl y  conta i n i ng po l l u tants washed from process 
equ i pment and other faci l i ti es ,  wi l l  be col l ected , mon i tored ( Sect . 4 . 5 ) , and treated 
before i nfi l trat ion i nto t he g roundwater occurs ( Sect . 2 . 2 . 1  and Append i x  C ) . 

• The r i s k  of groundwater and s urface water contami nati on wi l l  be reduced by col l ect ion and 
t reatment of coa l p i l e  l eachates and runoff and by so i l  compacti on o r  l i n i ng of the storage 
a rea ( see Sects . 2 . 2 . 1  and 4 . 2 . 2 . 2  and Appendi x C) to reduce i nfi l tra t i on . 

• Sp i l l s  on the s i te wi l l  be col l ected by the p l ant dra i nage sys tem and treated by the 
wastewater  treatment system ( Sect . 2 . 2 . 1 and Appendi x C ) . 

• Maj or process  un i ts and storage vesse l s wi l l  be prov ided wi th secondary contai nment ( d i kes ) 
to reta i n  acc i dental  rel eases such as sp i l l s  ( Sects . 2 . 2 . 1  and 4 . 2 . 2 . 2 ) . 

• Prevent i on of poss i b l e contami nati on wi l l  be handl ed by carefu l preparati on of the process 
a rea , appropri ate s p i l l  contai nment fac i l i t i es , and prompt c l eanup  of  sp i l l s  that do occur  
( Sects . 4 . 2 . 2 . 2  and  4 . 1 ) .  

• Al though the apparent r i s ks of contami nant movement through  the ground are l ow ,  the 
a l l uv i a l  aqu i fer wi l l  be mon i tored on a quarterly bas i s  at several po i nts to determine  i f  
contami nation o f  the s ha l l ow g roundwater system i s  occurr i n g .  I f  contami nants are detected 
i n  the groundwater , DOE wi l l  eval uate the s i gn i fi cance of the i mpact of these contami nants 
and des i gn the appropri ate m i t i gation measures as needed ( Sects . 4 . 2 . 2 . 2  and 4 . 5  and 
Append i x  H H ) . 
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• Wa stewater  treatment s l udges and other wastes conta i n i ng potent i a l ly  hazardous substances 
w i l l  be d i sposed of  in an approved hazardous was te l andfi l l .  Current pl ant des i g n  cal l s  
for the constructi on o f  a compacted c l ay l i ne r ,  pl acement of a synthet i c  l i ner  bel ow the 
sol i d  waste d i sposal a rea , and d ra i n s  to col l ect the l eachate for analys i s  and treatment  
( s ee Sect . 2 . 2 . 1  and Append ix  C fo r cross-secti onal d i ag rams ) .  Groundwater beneath th i s  
d i sposal area wi l l  be mon i to red accord i n g  to the mon i to r i n g  p l an i n  Sect . 4 . 5 .  

• C l ay l i ner  and syntheti c  l i ner compat ib i l i ty stud i es wi l l  be carri ed out to ensure that the 
l eachate generated does not adverse ly  affect the stab i l i ty of the l i ner materi al  ( Append i x  
C ,  Sect .  C . 2 . 3 . 2 ) .  

• Hydrau l i c dredg i ng wi l l  be empl oyed to l essen the i mpacts associ ated wi th shorel i ne 
dredg i ng and excavat ion operati ons  ( Append i x  V ) . 

• Runoff compo s i t i o n  i n  excess of  1 0-year ,  24-h storm wi l l  be s imul ated u s i ng a computer 
model such as the EPA Short Storm Water Management  Mode l ( SSWMM ) , and the ana l ys i s  
w i l l  be provi ded to EPA and KDNREP for use i n  establ i sh i ng effl uent l i m i tations . 

4 . 6 . 6  Aquati c  eco l ogy 

• I f  pos s i b l e ,  construction-re l ated d i sturbances to the Green R i ver shorel i ne area wi l l  be 
m i n i mi zed by conduct ing  dredge and excavati o n  operati ons  d ur i ng the l ate s ummer and ea rly 
fal l peri ods of  l ow fl ow. At these t imes , the suspens i on and d i spers ion  of d i sturbed 
sed i ments from other sources wi l l  be at a mi n i mum , and the spawn i ng and l a rval deve l o pment  
o f  mo st fi s h  spec i es wi l l  have been compl eted . 

• Two i n ta ke structures  are under con s i derati on ;  a convent i onal and a submerged structure . 
The pro posed conven t i onal i n ta ke structure wi l l  be equi pped wi th one or mo re sets of 
vert i ca l  travel i n g  screens des i gned w i th an approach vel oci ty of 0 . 1 5  m/ s ( 0 . 49 ft/ s )  at 
mean l ow water cond i t ions  ( when ve l oc i t i es wi l l  be h i ghest ) .  The des i gn wi l l  al so be i n  
kee p i n g  w i t h  good practi ce s o  that fl ow wi l l  b e  d i stri buted a s  even ly  a s  pos s i bl e through  
the screen s ,  w ith  m i n ima l  edd i e s , dead spots , and hot  spots . Free passage for fi s h  wi l l  be 
ma i nta i ned i nsofar a s  poss i b l e .  The above des i gn cons i derat ions  wi l l  he l p  to reduce 
g reat l y  the potent i a l  fo r impi ngement  ( Sects . 4 . 2 . 2 . 4  and 2 . 2 . 1 and Append i x  C ) . 

• A d i ffuser-type d i scharge structure wi l l  be used to promote rapi d  mi x i ng and d i l ut i on of 
e ffl uent in  the rece i v i ng water.  D i scharge vel oc i ty of  the jet  d i ffuser structure wi l l  be 
kept suff i c i ent ly  h i gh [ 1 . 5  m/ s ( 4 . 9  ft/ s ) ] to prevent f i s h  from s tay i n g  near the pO i n t  of 
d i scharge , thus  m i n imi z i n g  exposure of  fi s h  to potent i a l l y  hazardous  condi t ions  (Appendi x  C 
and Sect . 4 . 2 . 2 . 4 ) . 

Append ix  K i ncl udes a deta i l ed d i scus s i on of  f i s h  and wi l d l i fe m i t i gation  options . 

4 . 6 . 7  Ai r qua l i ty 

• Land cl eari n g ,  gradi ng , excavat ion , and other prepara t i on act i v i t i e s  wi l l  be schedul ed to 
mi n im i ze  the area d i sturbed at  any t i me ( Sects . 4 . 2 . 1 . 2 ,  4 . 2 . 2 . 3 ,  and 4 . 2 . 3 . 1 ) .  

• Dust  s uppres s i on measures  such as  water sprays and po lymer coati ngs  wi l l  be used to reduce 
fug i t i ve dust  from d i sturbed a reas and stored materia l s such as  topsoi l  and cl ay ( Sects . 
2 . 2 . 1  and Append ix  C ) .  

• Temporari ly  d i sturbed areas wi l l  be promptly revegetated ( Sect s .  4 . 2 . 1 . 2  and 4 . 2 . 2 . 3 ) . 

• Mob i l e  equ i pment meeti ng appl i cab l e  emi s s i on s tandards and ma i n tenance wi l l  be used as 
req u i red to a s sure conti nued comp l i ance ( Sect .  4 . 2 . 3 . 1 ) .  

• Al ternat i ves to open burn i ng for d i sposal  of debri s from l and cl earing  wi l l  be used 
wherever fea s i b l e ( Sect .  4 . 2 . 3 . 1 ) .  

• Open burn i ng of  cl eared vegeta t i on i s  not p l anned . Shou l d  open burn i ng become necessary ,  
i t  wi l l  be perfo rmed i n  accordance w i t h  appl i cabl e regul ations  and a t  t imes  when meteoro
l og i ca l  cond i t ions  favor rap i d  d i spers i on of emi s s i on s  ( Sect . 4 . 2 . 3 . 1 ) .  
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• Part i cul ate control measures to be i ncorporated i n  the demonstrati on p l ant i nc l ude the use  
of gaseous fue l s in  fi red heaters , enc l osures of coal -handl i ng equ i pment and use of fabri c 
f i l ters to control emi s s i ons from such equi pment ,  and the use of dust  suppress i on tech
n i ques to control fug i ti ve emi s s i on s  from coal and sol i d  SRC storage and handl i ng areas and 
s l ag d i s posal  areas ( Sect . 2 . 2 . 1  and Appendi x C ) . 

• Su l fur  o x i des wi l l  be contro l l ed prima ri l y  through the recovery of e l emental su l fu r ,  
scrubbi ng , a n d  t h e  use  o f  l ow su l fu r  gaseous fuel s ( Sect . 2 . 2 . 1  a n d  Appendi x  C ) . 

• Emi ss i ons of n i trogen oxi des wi l l  be contro l l ed through  the use  of gaseous , n i trogen-free 
fuel and l ow NOx burner des i gns ( Sect . 2 . 2 . 1  and Appendi x  C ) . 

• Hydrocarbon emi s s i ons  resul t i n g  from l eaks  i n  p rocess equ i pment and p l pl ng wi l l  be mi n i 
mi zed through a n  exten s i v e  i ns pect i on ,  mon i tori n g ,  and ma i ntenance program . Hydrocarbon 
s torage tanks wi l l  be equi pped w i th vapor recovery systems , and any uncondensed hydro
carbon s wi l l  be routed to the  fl are and control l ed combustor system . Hydrocarbons  rel eased 
by process upsets wi l l  be routed to the contro l l ed combust i on and fl are system ( Sects . 
2 . 2 . 1  and 4 . 1  and Append i x  C ) .  

• Fug i t i ve hydrocarbon control s wi l l  i nc l ude rou t i n e  i nspecti on and ma i n tenance for val ves 
and fi tt ings , the use of doub l e b l ock val ves , use of h i g h  qua l i ty mechan i ca l  seal s ,  
encl osure of se l ected equ i pment i n  ven t i l at i ng bu i l d i ngs  or  shel ters , and use of unven
t i l ated enc losures  around cri t i ca l  val ves , f i tt ings , and equi pment ( Sects . 2 . 2 . 1  and 
4 . 1 . 4 . 3  and Append i x  C ) .  

• Reduced su l fur compound emi s s i on s  ( hydrogen su l f ide , carbon d i s u l fi de )  wi l l  be contro l l ed 
t hrough  recovery as e l emental  s u l fur ( Sect . 2 . 2 . 1  and Appendi x  C ) . 

• Su l fur  i n  ta i l  gases from the s u l fur  recovery un i t  wi l l  be converted to s u l fu r  d i ox i de by 
i nc i nerat ion before emi s s i on ( Sect . 2 . 2 . 1  and Appendi x  C ) . 

4 . 6 . 8  Terrestri a l  eco l ogy 

Mi t i ga t i on measures u sed to m i n imi ze emi s s i ons  to the atmos phere ( Sect . 4 . 6 . 1 ) ,  impacts on  
geol ogy and so i l s  ( Sect . 4 . 6 . 4 ) , and i mpacts on a i r  qua l i ty ( Sect .  4 . 6 . 7 )  wi l l  a l so serve to  
mi n imi ze i mpacts to terrestri a l  b i o ta .  M i t i gati on of i mpacts on fi s h  and wi l dl i fe i s  d i scussed 
i n  Ap pendi x  K .  Add i t i ona l  mi t i ga t i on measures i nc l ude the fo l l ow i n g :  

• A s  fi nal  constructi on pl ans  and fac i l i ty des i gns  evol ve , pl ans wi l l  b e  formul ated to 
mi n imi ze the c l ear i n g  of forest on t he s i te . 

• To m i n i m i z e  impacts on the I n d i ana bat ,  ri pari an forest on the s i te al ong Marti n  Creek wi l l  
not  be c l eared . 

4 . 6 . 9  Occupati onal hea l th 

I ndustri a l  hyg i ene tra i n i ng and protect ive  equ i pment for the work force wi l l  be prov i ded , and 
adherence to safe , proper ma i n tenance procedures wi l l  be conducted to mi n i m i ze env i ronmental 
rel ease and personnel  exposure ( Sect . 4 . 1 . 4 . 6 ) . The program wi l l  be part i a l l y  based on the 
experi ence gai ned w i th the programs at the Fort Lewi s and W i l sonvi l l e  SRC p i l ot p l ants (Appendi x 
Z . l )  but wi l l  go beyond  these p rograms and i nc l ude state-of-the-art tech n i ques ava i l ab l e for 
other i ndustries  proces s i n g  s i m i l ar  hazards . 

The program i s  d i scussed i n  S ects . 4 . 5 . 4 , 4 . 1 , and Appendi x  Z and wi l l  i ncl ude the fol l ow i n g  
e l ements : 

• Eng i neer i n g  contro l s are expected to prevent exposures to materi a l s  havi ng  acute chemi cal 
tox i c i ty and to reduce concentrati ons of a l l regul ated s ubstances to w i t h i n  l im i t s  s pec i 
f i ed by OSHA , except dur ing  emergency cond i t i ons ( e . g . ,  fi res and exp l os i ons ) .  Accord
i ng l y ,  the majo r  thrust of the i ndustri a l  hyg i ene  wi l l  be to mi n imi ze the i mpact of expo
s u re to b i o l og i ca l l y  act i ve materi a l s .  



4- 1 6 7  

• To  prov ide t he greatest amount of p rotect i on i t  w i l l  be a s s umed t hat  a l l process  streams 
h a v i n g  the potenti a l  to conta i n  carc i nogen i c  materi a l s  are carc i nogen i c .  Unt i l o r  un l ess  
toxo l og ica l  stud i e s  have i dent i f i ed a stream a s  bei ng  noncarci nogen i c ,  it  wi l l  be treated 
as a poten t i a l  hazard to workers , and a l l  app l i cab l e e l emen ts of the occupat iona l  heal th 
p rogram wi l l  be fo l l owed in deal i n g  w i th that stream . 

• The p r i mary mechan i sms for worker exposure to these b i o l og i ca l l y  act i ve mater i a l s wi l l  be 
through derma l contact and i nha l at i o n .  The i ndustr i a l  hyg i ene program wi l l  be p r i mari l y  
des i gned t o  control both mec han i sms o f  exposure .  Wor ker education  and tra i n i ng are the 
f i rst e l ement of the program . Because the core of any s uccessfu l occupa t iona l  hea l th 
p rogram i s  worker acceptance and part i c i pa t i on , a stated goal  of the program i s  wo rker 
acceptance and part i c i pa t i on . The means  of atta i n i n g  t h i s  goal a re threefo l d :  ( 1 )  i n i t i a l  
tra i n i ng of  new empl oyees and v i s i tors , ( 2 )  annual  retra i n i n g ,  and ( 3 )  per iod i c  hea l th and 
safety meet i n g s .  The  l atter wi l l  a l l ow a i r i ng of i nd i v i dua l  concerns and perm i t rev i ew of 
emergency procedu res . The  workers w i l l  be fami l i ar wi th the poten t i a l l y  hazardous nature 
of  p rocess  mater i a l s and w i th the mechan i sms of exposure th rough contact and ( i ndi rect l y )  
through i nges t i on d u e  t o  s k i n  contact .  

• The p roper use  o f  protect i ve equ i pment and c l ot h i n g  he l ps to m i n i m i ze any adverse hea l th 
effects of worker exposure to coal l i quefact ion mater i a l s that may pose hea l th hazards . 
For norma l operat i ons , emp l oyees i n  areas  where contact can occur  wi l l  be i ssued and 
req u i red to wear ,  when needed , overa l l s ,  underwea r ,  socks , l eather boots wi th oi l res i stant 
sol e s ,  and g l oves , ra i ns u i ts ,  and parka s .  I n  the event o f  a s p i l l  of  tox i c  ma teri a l s or 
work a s s i gnment that m i ght l ead  to persona l contam i n a t i on , the emp l oyee may be a sked to 
wea r spec i a l  protec t i ve equ i pment s uch as synthet i c  rubber boots , spec i a l  g l oves , an 
i mperv i ou s  ra i n  s u i t ,  face s h i e l d ,  goggl es , and/or respi rato r .  Heari ng protect ion wi l l  be 
prov i ded in areas w i th h i gh  n o i s e  l eve l s .  V i s i tors enter i ng the p l ant  w i l l  be provi ded 
w i th protecti ve c l oth i ng to prevent contam i na t i on of the i r  street c l oth i n g .  

I n  order to protect the worker and to prevent transport o f  coal  l i quefact ion  contami nants 
off the p l ant s i te ,  s pec i a l  procedures and fac i l i t i e s  have been devel oped for empl oyees 
wor k i n g  in a reas where contami na t i on may occ u r .  The key e l ements in the des i g n  and use of 
the change fac i l i ty a re the segregated c l ean and d i rty areas  and a mandatory da i l y shower 
and s hampoo for workers . Al l emp l oyees must pass through a change fac i l i ty when enteri ng 
or l ea v i n g  the p l ant a reas  where contam inat ion can occ u r .  Mon i tor i ng  of persona l  hyg i ene 
effect i veness by u l tra v i o l et l i ght scann i ng wi l l  be a ssessed as a tech n i que for impro v i n g  
worker hyg i ene . I f  t h i s  mon i tor i ng  i s  concl uded to be a safe and effec t i ve prac t i ce , i t  
w i l l  b e  made a va i l ab l e  t o  workers a s  they pass through the change fac i l i ty .  

• T h e  second e l ement of t h e  wo rker protect i on program i s  a ca refu l l y  des i gned s e t  o f  spec i f i c  
work prac t i ces . T h e  demon strati on p l ant wi l l  fol l ow comprehen s i ve a n d  spec i f i ca l l y  def i ned 
work prac t i ces that w i l l  cover the fol l owi ng areas : persona l contami nat ion , was h i ng 
prac t i ces  fol l owi ng  acc i dental contam i na t i on , eat i n g , dr i n k i ng , smok i n g ,  mate r i a l  tran s
ferra l s ,  materi a l  s torage , materi a l  d i sposal , ma i ntenance proced ures , and  emergency p l ans 
and procedure s .  These work practi ces wi l l  be i n  accord w i th accepted pr i nc i p l es of  i ndus
tria l  hyg i ene fol l owed in  other  i ndustr ies  that have s uccessfu l l y  and safe l y  handl ed 
hazardous mater i a l s i n  the pa s t .  

• Med i c a l  mon i tori ng i s  an  i mportant th i rd e l ement i n  t h e  program. A med i c a l  mon i to r i n g  
p rogram wi l l  be made a va i l ab l e t o  a l l empl oyees who may b e  occupat iona l l y  exposed t o  coa l -
1 i q uefac t i on products , and part i c i pa t i on i n  the mon i to r i n g  program wi l l  be encouraged . 
Exam i nat ions  des i gned to detect potent i a l  coal - l i q uefact i on-re l ated symptoms w i l l  be made 
pr ior  to empl oyment and annua l l y  thereafter u n l ess  a d i fferen t frequency i s  i nd i cated on 
the bas i s  of profe s s i ona l  med i ca l  j udgment .  Th i s  med i ca l  mon i tor i ng  wi l l  hel p detect 
med i ca l  probl ems earl y ,  shou l d  any occur , when prognos i s  for s uccessfu l  treatment i s  gen
eral l y  very h i gh .  

• I t  i s  of utmost  i mportance to reta i n  emp l oyee records for a s uff i c i ent period of t i me .  
Because  o f  the occupat iona l  hea l th uncerta i nt i e s  i nherent i n  a new i ndus try and the l ong 
l atency per iod of potent i a l  cancers , emp l oyee records wi l l  be kept for a period of t i me 
cons i stent wi th or l onger than those s t i p u l ated i n  federal reg u l a t i on s . These records 
s ha l l i ncl ude demograp h i c  i n format ion  as we l l  as  comprehens i ve wo rk h i stor ies , expos ure 
mon i tori ng data , and med i ca l  s urve i l l ance res u l ts .  
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• The fourth e l ement of the prog ram i s  a thorough  system of i ndustri a l  hyg i ene mon i tori ng , 
u s i ng methods equ i va l ent to or more cu rrent than  those spec i f ied by the Nati onal I nst i tute 
for Occupati onal Sa fety and Hea l th ( N I OSH ) . Th i s system wi l l  asses s  worker exposu res to 
potent ia l l y  harmfu l su bstances and hel p to formu l a te both work practi ces and eng i neer i ng 
contro l  to prevent exposure .  Frequency of mon i tori ng wi l l  be  dependent upon  an assessment 
of the potency of toxi n ,  and the i n i ti a l  concentrati ons mea sured . Protoco l s  wi l l  be 
devel oped by a qua l i fi ed i ndustri a l  hyg i en i s t .  I n i t i a l  area and personnel mon i tori ng wi l l  
be conducted for , but not l i mi ted to , the fol l owi ng agents : coal dust , coal - ta r  pi tch 
vo lat i l es ( CTPVs ) , P NAs , aromat ic  ami nes , phenol s ,  creoso l s ,  hexane , carbon monox i de ,  
n i cke l  ca rbonyl , carbonyl su l fide , hydrogen su l f i d e ,  s u l fu r  d i oxide , hydrogen cyani de ,  
wel d i ng fumes , s i l i ca ,  trace metal s ,  no i se ,  l i ght i ng , and rad i a t i on . 

4 . 7  THE  CARBON D IOX IDE I SSUE 

The d i scuss i on of the c l i mat ic  impacts of CO2 emi s s i ons is i nc l uded in Sec t .  1 and Appen d i x  V .  

4 . 8 FLOODPLAIN/WETLANDS REV IEW 

The proposed pl ant l ayout for the S RC- I fac i l i ty at t he Newman , Kentucky s i te wi l l  occupy a 
port i on of the Green Ri ver fl oodp l a i n  between river  mi l es 1 8 . 5  and 1 9 . 8  ( F i g .  3 . 9 ) . The pro
posed l ayout ( Fi g s .  2 . 3  and D . l )  i nd i cates that t he three ash  ponds , the area requ i red for 
l i q u i d  product storage (tanks ) , t he SRC so l i d  product storage area , and the coal storage area 
wi l l  be l ocated wi thi n the exi st i ng 1 00-yea r fl oodpl a i n .  I n  add i t i o n ,  a sma l l  area of ri parian 
ha rdwood forest on the Green Ri ver shorel i ne wi l l  be destroyed for constructi on of the water 
i ntake/di scharge and barge l oad i ng/unl oad i ng faci l i t i es .  The major  area of the fl oodpl a i n  that 
wi l l  be encroached upon i s  devoted to agricu l tura l  use  - approximate l y  90% . Al though th i s 
agri cul tura l  l and does not represent a u n i que or benefi c i a l  ha bi tat for pl ant or an ima l  speci es , 
the soi l s  have been c l a s s i fi ed as " pr ime" farml and for agricu l tural purposes by the U . S .  So i l  
Conservat i on Serv ice . E l imi nat i on of these soi l s  from agri cul tura l  use  may be v i ewed as con
tri bu t i ng to the cont i n u i ng l os s  of th i s va l uabl e nat i ona l resource . The area of shorel i ne and 
r i pari an hardwood fores t  that wi l l  be l ost  as a resu l t of th i s act i on may a l so be vi ewed in the 
same way . A major  port i o n  of the nati onal ri pari an  areas have a l ready been destroyed ( see Sec t .  
4 . 2 . 1 . 3 ) . 

Wi th  the use  of proper des i gn and construct i on tec hn i ques , fl ood ri s ks to the proposed project 
a re l i ke ly  to be negl i g i b l e .  The Green Ri ver pool south of the s i te is normal l y  mai ntai ned at 
an  e l eva t i on of 1 06 . 4 m ( 3� 9  ft ) by a l ock  1 6  km ( 1 0  mi l es )  downstream . The 1 00-year fl ood 
e l evat i on has been determi ned to be 1 1 7  m ( 385 . 0  ft ) MS L ,  and the 500-year fl ood e l evati on has 
been determi ned to be 1 1 9 . 4  m ( 388 . 0  ft) MSL by the U . S .  Army Co rps of Eng i neers . Because of 
rel at ive ly  fl a t ,  l ow- l y i ng topography , it is expected that approximate l y  67% of the proposed 
s i te wi l l  be i nundated in the event of a 1 00-year frequency fl ood . To protect the i ntegri ty of 
the process  area and assoc i ated structure s ,  the e l evat ion of the s i t e  in  these cri t i ca l  areas 
wi l l  be rai sed by g rad i ng and fi l l i ng to an e l evation of 1 1 9 . 4  m ( 388 ft ) .  

Changes i n  the 1 00-year frequency fl ood el evat ion resul t i ng from grad i ng and fi l l i ng sel ected 
s i te areas and constructi ng SRC- I faci l i t i es have been ca l cu l ated to be i n s i g n i f i cant . By u s i ng 
the U . S .  Army Corps of En g i neers H EC- 2 computer model , i t  was concl uded that s i te devel opment  
wou l d i ncrease the  1 00-year frequency fl ood e l evat ion an  average of 0 . 01 m ( 0 . 02 ft ) ,  or about 
0 . 67 cm ( 0 . 25 i n . ) ,  a l ong the fl oodpl a i n  cross sect ion  immed iately  ups tream of the pl ant area 
( s ee Appendi x E ) . 

At the proposed s i te ,  s everal smal l farm ponds and smal l areas of ri parian forest that serve 
as  wetl and habi tat cou l d  be destroyed duri ng  p l an t  construct ion . Because  it i s  i nd i cated that 
these areas are not un i que , the i mpact of the i r  l oss  woul d probab ly  be mi n imal . 

Gi ven the phy s i ca l  constra i nts of the s i te ,  the present fac i l i ty l ayout p l an ut i l i zes  nonfl ood
p l a i n  areas as  much as poss i bl e .  Because of faci l i ty requ i rements and the l ocal topography at 
t he s i t e ,  however , it  does not appea r to be poss i bl e  to avo i d  a certa i n  amount of fl oodp l a i n  
encroachment at the proposed Newman s i te .  Therefore , a prel imi nary fl oodp l a i n/wetl ands deter
mi nation and as sessment was undertaken i n  compl iance wi th Execut ive Order 1 1 988 , " F l oodpl a i n  
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Ma nagement , "  a nd Execut i ve Order 1 1 990 ,  "Protect i o n  of  Wet l a nds . "  Thi s revi ew fo l l owed the 
regu l at i ons esta bl i s hed by DOE , publ i shed i n  Federal Review Regulations ( T i t l e  1 0 ,  Chapt .  X ,  
Part 1 022 , Su bpa rts A a nd B ,  Ma r .  7 ,  1 97 9 )  ( see Append i x  D ) . I n  Appendi x 0 of the E I S  a 
tentati ve f i ndi ng i s  made tha t there a re no practi cabl e a l terna ti ves to the projected 
fl oodp l a i n/wetl a nds  i mpacts . No practicabl e s i tes were i denti f i ed that had no fl oodpl a i n/ 
wetl ands impacts . A l l reasonabl e measures for mi ti gati ng f l oodpl a i n/wet l ands i mpac ts at the 
proposed s i te have been con s i dered ( see Appendi x  0, Sect .  0 . 4 . 1 ) .  The mea sures adopted for 
the proposed des i gn are d i scussed i n  Appendi x 0 ,  Sects . 0 . 3 . 1  and 0 . 4 . 2 .  

4 .  g NO ACT I ON 

4 . 9 . 1  No DOE act i on - project termi nated 

If the deci s i on i s  made to c hoose the a l terna t i ve of termi nati ng the contract to go forth wi th 
the demonstrat ion  proj ec t ,  the SRC- I  process may not be demonstrated i n  the near future and 
the opportu n i ty to obta i n  the i n tended envi ronmenta l , techni ca l , and eco nomic  data on the SRC- I 
process at near- commerc i a l  sca l e  wou l d  be g reat ly  reduced . I f  the proposed SRC- I I  demonstration  
pl ant proj ect is  carri ed out ,  tha t proj ect cou l d  provi de i nformation  of a gener i c  nature 
s i m i l a r  to that wh i c h  wou l d  be obta i ned from SRC - I  such a s  hyd rogen produc t ion  v i a  gas i f i cati on ; 
a s h  and s l ag d i sposa l ; press ure l etdown ; l a rge-scal e oxygen producti on ; wastewater treatment ; 
so l i d - l i qu i d  separa t i o n ;  a nd h i g h- temperature and - pressure hand l i ng of hydrocarbon , hydrogen , 
and oxygen mi xture s .  However,  the conceptual  des i gns for each of the two SRC demonstrati on 
pl ants have u n i que features such as sol i d - l i q u i d  separati on  and wastewater trea tment . Demon
strat i ng both  techno l og i es wou l d  pro v i de a val uab l e  d i vers i ty of  i nformat ion  and operati ng 
experi ence about a l ternat i ve des i gns . The E xxon Donor Sol vent and H-Coal  p i l ot pl ants have been 
cons tructed a nd a re currently i n  the mec ha n ica l  sha kedown and testi ng phase . These pl ants 
coul d a l so contri bute gener i c  i nformati on for advanc i ng the SRC- I technol ogy ( Sect . 1 ) .  

The adverse impacts on the phys i ca l  and b i o l og i ca l  envi ronment and the soci oeconomic  cond i ti ons 
in the reg i o n  wou l d  not occur if the no act i on a l ternati ve i s  chosen . 

Another aspect of the no act i on a l ternat i ve i s  that the pri vate sector may dec i de to com
merc i a l i ze the SRC- I technol ogy. If commerc i a l i za t i o n  ta kes pl ace wi thout the benefi t of 
a demonstra t ion p l ant , i t  i s  l i ke l y  that devel opment wou l d  proceed i n  a l ess control l ed manner ,  
w i th l arge -sca l e  techn ica l  a nd envi ronmenta l  probl ems sol ved duri ng the operation  o f  the pl ant 
rather than during the des i gn and demonstrat i on of the p l a n t .  

4 . 9 . 2  N o  D O E  acti on - project conti nues under other sponsors h i p  

I f  DOE w i t hdraws from the project a n d  i f  the proposed act i on conti nues under other sponsorsh i p  
at the proposed s i te ,  the proj ect cou l d ,  but wou l d  not neces sari l y ,  resu l t  i n  the same envi ron
mental  impacts as the proposed act i o n .  The proj ect under other sponsorsh i p wou l d  be requ i red 
to comp ly  wi th a l l  appropr i a te envi ronmental requ i rements . Before i s suance of appropri ate 
perm i ts , EPA a nd COE wou l d  perform necessary NEPA rev i ews . 

The proposed act ion  d i scussed i n  th i s  FE I S  i nc l udes certa i n mon i tori ng and mi t i ga t i on measures 
that exceed l ega l  req ui rements and that may not be undertaken i f  the project proceeds under 
other sponsors h i p .  These mea sures i nc l ude the l ong-term envi ronmenta l and hea l th research 
pl an  outl i ned i n  Append i x  Z . 2  and eco l og i ca l , traffi c ,  and other soci oeconomic  mon i tori ng  
and mi ti gat ion  mea sure s .  

The major impact assoc i a ted wi th th i s n o  act i on a l ternat i ve wou l d  be the unacceptabl e soci a l  
i mpacts on  l oca l commu n i t i e s  i f  effective  traffi c m it i gati on measures a re not  underta ken . 
Other major  soc i a l  impacts wou l d  occur because of cumu l ati ve effects wi th other proj ects i f  
the constructi on schedu l e  i s  del ayed by transfer o f  sponsors h i p  from DOE to other pa rt i e s .  
A benefi t  o f  the proj ect cont i nui ng under other sponsors h i p  wou l d  be i ncreased tax reveneus . 

I f  I CRC conti nues wi th the project wi thout OOE i nvol vement , I CRC has i nd i cated tha t ,  a l though 
i t  is not requ i red to do so, it current ly  i ntends to carry out the mon i to r i n g  and mi t i gat ion  
measures descri bed i n  Sects . 4 . 5 and  4 . 6 ,  wi th the  except ion  of the  fo l l owi n g :  soci oeconomi c 
measures and  the l ong-term envi ro nmenta l and hea l th resea rch p l a n  i n  Append i x  Z .  I CRC has com
mi tted to deve l op a traffi c mon i tori ng and mi ti gati on p l a n , a l though not necessari l y  the 
spec i f i c  p rogram i dent i f i ed in Sects . 4 . 5 and 4 . 6 .  The effecti veness o f  th i s  yet-to-be-devel oped 
I CRC p l a n ca nnot be eval uated at thi s t ime .  
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4 . 9 . 3  Del ay the ac t i on 

Another pos s i bl e  al ternati ve avai l ab l e  to DOE i s  de l ay of the project and the E I S  process 
unt i l the des i g n  for the pl ant has been fi nal i zed and unti l ongo i ng envi ronmental and heal th 
stud i es  have been compl eted . I t  has been suggested that th i s  course of acti on wou l d g i ve DOE 
a more comprehens i ve data base to assess  the l i ke ly  envi ronmental i mpacts of the proj ect and to 
dec i de whether to proceed wi th i t .  T h i s  al ternat ive mi ght  a l so enabl e DOE to assess  more com
p l ete ly  the adequacy of the mi t i ga t i on measures that wi l l  be i mp l emented to ame l i orate the 
adverse i mpacts associ ated wi th the proj ect . 

On the other hand , i t  i s  est imated that p l ant  des i gn wi l l  not be fina l i zed unti l l ate 1 982 . 
Moreover , s ome of the research necessary to determi ne the fu l l  extent of  the envi ronmental 
impacts of the demon stration  pl ant  must  awa i t  actual construct ion , operat i on , and mon i toring  
of  the  p l ant ;  other  ongo i n g  stud i es wi l l  requ i re a s ubstant ia l  amount of  t ime before defi n i t i ve 
resu l ts can be reported and eval uated . I t  mu st be remembered that one of the objecti ves of 
th i s  proj ect is  to obta i n  i n format ion regard i n g  the envi ronmental and eco l og i ca l  effects of 
a technol ogy that is  un proven and heretofore untested at th i s  sca l e .  Th i s  i n formati on , a l ong 
wi th the effecti veness of envi ronmental control systems , mu st  neces sar i l y  be devel oped i n  
s tages .  Therefore , even i f  the  E I S  were to be del ayed unti l f i nal des i gn i s  comp l ete , many 
u n known s wou l d  rema i n  concern i n g  actual envi ronmental  and hea l th effects . 

After s er i o u s l y  con s i der ing  t h i s  de l ay a l ternati ve , DOE has concl uded that i t  i s  not reasonabl e 
becau se i t  wou l d  mean that a major , i rrevers i b l e ,  and i rretri evab l e  commi tment to the project 
wou l d  be made w i thout benef i t  of an E I S ,  perhaps forec l o s i n g  other opti ons . By prepar ing  an 
E I S  now , DOE can ga i n  val uabl e i nformat i on that can be used to determ i ne whether it shou l d  
proceed wi th act i on s  l ead i n g  to con structi on and operat ion  o f  the proposed p l ant . 
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EPA-600/4-76-026 , June  1 976 . 

58 . F .  S .  Sanders et a l . ,  Strategies for Ecological Effects Assessment at DOE Energy Activity 
Sites, ORNl/TM- 6783 , Oa k Ri dge Nat i o na l  La bora to ry , Oa k R idge , Tenn . , 1 98 0 .  





5 .  L I ST O F  PREPARERS AND PROFESS IONAL QUAL I F I CAT I ONS 

5 . 1  PROJ ECT MANAGEMENT 

Steven G. DeC i cco , Deve l o pment S taff ,  Env i ro nmenta l Impact Sect i o n , Ene rgy D i v i s i on , Oak Ri dge 
Nat i ona l La borato ry ,  Oak R i dge , Tennessee 

Tech n i ca l  Spec i a l ty - Chemi cal  Eng i neeri ng , Po l l ut i o n  Contro l , Envi ronmental  Impact 
As ses sment , Synthet i c  Fue l Techno l ogy , Fl u i d i zed Bed Coa l  Combus t ion , Env i ronmental  Mon i to r i n g  

Educa t i on : 
B . S .  
M . S .  

1 9 73  
1 97 7  

Chemi cal  Eng i neeri ng 
Chemi cal  E n g i nee r i ng 

New York U n i vers i ty ,  New York 
Ma ssachusetts I n st i tute of  Techno l ogy , Camb ri dge 

Yea rs of Experi ence - 7 
Tota l P ub l i cat i ons - 1 0  

Al l en R .  Arbogas t ,  C h i e f  Geographe r ,  Foster Mi l l er As soc i ates , Oak  R i dge , Tennessee 

Tech n i ca l  Spec i a l ty - Rura l  Land Use and Soci oeconomi c  Change 

Educa t i on : 
B . S .  

M . S .  
Ph . D .  

1 97 2  

1 973  
1 980 

Years of Experi ence - 4 
Tota l P ub l i ca t i ons - 2 

Geog raphy and 
Soc io l ogy 

Geog raphy 
Geography 

Concord Col l ege , Athens , Wes t V i rg i n i a  

Ma rsha l l Un i ve rs i ty ,  H unt i ngton , West V i rg i n i a  
Uni vers i ty o f  Tennessee , Knoxv i l l e  

A .  J .  Kuha i da ,  J r . , Sen i o r  Geographe r ,  H DR Sc i ences , Knoxv i l l e ,  Tennessee 

Tech n i ca l  Spec i a l ty - Geomo rpho l ogy , C l i matol ogy , Hydrol ogy , E nv i ronmental Impact Assessment 

Educa t i o n :  
B . S .  
M . S .  
Ph . D .  

1 96 7  
1 97 1  
1 980 

Years of  Experi ence - 9 
Tota l Pub l i cat ions  - 1 5  

Geog raphy 
Ge ography 
Geography 

East Tennessee State Un i vers i ty ,  Johnson C i ty 
East Tennes see State Uni vers i ty ,  Johnson C i ty 
Un i vers i ty of Denve r ,  Denver 
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5 . 2  METEOROLOGY AND AIR  QUAL ITY 

Charl es C.  G i l more , Research Assoc i ate , Energy D i v i s i on , Oak Ri dge Nati onal Laboratory , Oak 
Ri dge , Tennessee 

Tech n i ca l  Spec i a l ty - Meteo rol ogy 

Educat ion : 
B . A . 
M . S .  

1 9 73 
1 9 76 

Years of Experi ence - 4 
Tota l Pub l i cat ions  - 0 

H i story 
Meteorol ogy 

Montcl a i r  State , Upper Montcl a i r ,  New Jersey 
Rutgers , New Brunswi c k ,  New Jersey 

R i c hard R .  Boyd , Se n i o r  Meteo ro l o g i s t ,  Dames & Moo re , Park R i dge , I l l i no i s  

Techn i cal  Spec i a l ty - Me teorol ogy and Ai r Qua l i ty 

Educat ion : 
B . S .  
M . B . A .  

1 968 Chemi s try 
1 972 B u s i ness 

Admi n i stration  

Ye ars of  Experi ence - 1 2  
Total Pub l i cat i ons  - 0 

Southern I l l i no i s  Un i vers i ty ,  Carbondal e 
Southern I l l i n o i s  Uni vers i ty ,  Ca rbonda l e  

Franc i s  C .  Ko rnegay ,  Research As soc i ate , Energy D i v i s i on ,  Oa k Ri dge Nati onal Laborato ry 

Techn i cal s pec i a l ty - Meteo rol ogy and A i r Qual i ty 

Educat i o n :  
B . S .  
M . S .  

1 9 73 
1 9 75 

Meteo rol ogy 
Atmospheri c 

Sc i ences 

Years  of  Experi ence - 5 . 5  
Total P ub l i cat i ons - 20 

5 . 3  GEOLOGY , H YDROLOGY ,  AND SO I LS 

Purdue Un i vers i ty ,  West  Lafayette , I nd i ana  
Purdue Un i vers i ty ,  West  Lafayette , I ndi a na 

Ri chard H .  Kete l l e ,  Research Assoc i ate ,  Envi ronmenta l  Impact Sect i on , Oak  Ri dge Nat i onal  
Laborato ry , Oak Ri dge , Tennessee 

Te chn i cal Spec i a l ty - Envi ronmental Geo l ogy 

Educat i on :  
B . S .  
M . S .  

1 97 3  
1 977  

Geol ogy 
Geol ogy 

Years of Exper i ence - 3 . 5  
Total Pub l i cat i ons  - 2 

Un i vers i ty of Tennes see , Knoxv i l l e  
Un i vers i ty o f  Tennessee , Knoxv i l l e  
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5 . 4  SOC I OECONOMICS 

Ma rt i n  Schwe i tzer ,  U rba n P l anne r ,  Soc i a l Impacts Anal ys i s  Group , Reg i ona l  and Urban Stud ie s  
Sect ion , Energy D i v i s i o n , Oa k R i dge  Na t i ona l  Laboratory , Oa k Ri dge , Tennes see 

Techn i cal  Spec i a l ty - Urban P l an n i ng ,  Soc i a l  Change Ana lys i s , Envi ronmental  Impact Ana l ys i s  

Educat ion : 
B . A .  
M . S .  

1 97 2  
1 978 

Psycho l ogy 
P l a n n i n g  

Un i ve rs i ty o f  M i c h i gan , A n n  Arbor 
Un i vers i ty o f  Tennessee , Knoxv i l l e  

Years o f  Experi ence - 3 
Tota l  P u bl i cat ions  - 1 0  

Robert B .  B ra i d ,  J r . , Po l i t i ca l  S C i ent i s t ,  Soc i a l  Impacts Ana l ys i s  Group , Reg iona l  and Urban 
Stud i e s  Sect i on ,  Energy D i v i s i on , Oak Ri dge Nati onal  La boratory ,  Oa k R i dge , Tennessee 

Techn i ca l  Spec i a l ty - Pol i t i ca l  Sc ience , Ene rgy Pol i cy ,  Env i ronmenta l Impact Statement 
Coord i nat ion  for So c i a l  Impact Analys i s  Group  

Educat i on :  
B . S .  
M . A .  
Ph . D .  

1 964 
1 967  
1 970 

Po l i t i ca l  Sc i ence 
Po l i t i ca l  Sc i e nce 
Pol i t i ca l  SC i ence 

Years of  Experi ence - 1 0  
Tota l P ub l i ca t i ons  - 2 5  

Lambuth Co l l ege , Jackson , Tennessee 
U n i vers i ty of  Ten nessee , Knoxv i l l e  
Un i ve rs i ty o f  Tennes see , Knoxv i l l e 

Lo i s  Ma rt i n  Bronfman , Po l i t i ca l  SC i ent i s t ,  Soc i a l  Impact Ana l ys i s Group , Reg ional  and Urban 
Stud i e s  Sect i on ,  Energy D i v i s i on , Oak Ri dge Na t iona l  Laboratory , Oa k Ri dge , Tennes see 

Techn i ca l  Spec i a l ty - Soc i a l  Impact and Po l i cy Ana l ys i s  

Educat i o n :  
B . A .  
M . A .  

Ph . D .  

1 962 
1 964 

1 97 3  

Years of  Experi ence - 7 
Tota l P ub l i ca t i ons  - 1 5  

Po l i t ica l  SC i ence 
I n ternat iona l  

Re l a t i ons  
Pol i t i cal  Sc i ence 

Mi c h i gan State U n i vers i ty ,  East La n s i ng 
Johns  Hopk i ns Un i vers i ty ,  Schoo l of Ad vanced 

I nte rna t i ona l Stud i es , Wa s h i ngton , D . C .  
Un i vers i ty o f  Oregon , Eugene 

Sam A. Ca rnes , Po l i t i ca l  SC ient i st , Soc i a l  Impact Anal ys i s  Group , Re g i ona l  and Urban Stud ie s  
Sec t i on , Ene rgy D i v i s i on , Oak  R i dge Na t iona l  Laboratory , Oa k Ri dge , Tennes see 

Techn i cal  Spec i a l ty - Soc i a l  Impact and Po l i cy Ana l ys i s  

Educat i o n :  
B .A .  
M . A .  
Ph . D .  

1 968 
1 970 
1 9 78 

Chem i st ry 
Po l i t i ca l  Sc i ence 
Pol i t i ca l  S c i ence 

Yea rs of  Experi ence - 5 . 5  
Tota l P ub l i ca t i ons - 1 5  

Un i vers i ty o f  New Mex i co , Al buquerque 
Un i vers i ty of  New Mex i co ,  Al buquerque 
No rthwe stern Un i ve rs i ty ,  E vanston , I l l i no i s  
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R .  C .  DeVau l t ,  Research As soci ate , Soc i a l  Impacts Ana l ys i s  Gro up , Reg i onal  and Urban Studies  
Secti o n ,  Energy D i vi s i on ,  Oa k R i dge Nationa l  Labo ratory , Oak  R i dge , Tennessee 

Techni cal Spec i a l ty - Soci a l  Impact Ana l ys i s 

E ducat i o n :  
B . S .  
t� . S .  

1 970 
( i  n 

progress ) 
Yea rs of E xperi ence - 5 
Total P ub l i cations  - 20 

Eng i nee r i n g  Sci ence 
Eng i neer ing  Sc i ence 

Un i ve rs i ty of  Tennessee , Knoxvi l l e  
Un i ve rs i ty of  Tennessee , Knoxvi l l e 

Ro bert J .  Ga sto n ,  Ch i ef Economi s t ,  Foster  Mi l l er  Assoc i ates , Oak R i dge , Tennessee 

Tec hn i cal Spec i a l ty - Economi st 

Educat ion : 
B . S .  
M . A .  
P h . D .  

1 963 
1 964 
1 972 

B u s i nes s Admi n i stra t i on 
E conomi cs 
B u s i ness Economi cs  

Years o f  E x peri ence - 2 5  
Total Pub l i cat i ons - 1 5  

Ohi o  State Un i vers i ty ,  Col umbus 
Oh i o  State Un i vers i ty ,  Col umbus 
Un i vers i ty of Ca l i forn i a ,  Los Ange l e s  

Jame s E .  H i l l ,  Seni o r  Economi c Geog rapher ,  HDR  Sci ences , Al exandri a ,  V i rg i n i a  

Techn i ca l  S pec i al ty - Soci oeconomi c I mpact As sessment 

Educat i o n :  
A . B .  
M . S .  
P h . D .  

1 958 
1 959 
1 963 

Years o f  Experi ence - 8 
Total P ub l i cations  - 1 5  

Zool ogy 
Geography 
Geography 

Un i vers i ty of Tennessee , Knoxv i l l e  
Un i vers i ty of  Tennes see , Knoxvi l l e  
Un i vers i ty o f  Tennessee , Knoxv i l l e  

Barry Hyma n ,  Economi s t ,  HDR  Sc i ences , Santa Barba ra , Ca l i forn i a  

Techn i ca l  S peci al ty - Local Go vernment Fi nance 

Educat i o n :  
B . A .  
M . A .  

1 97 5  
1 978 

Years of  Experi ence - 3 
Total Pub l i cat i ons - 3 

Management Sci ence 
U rban Economi cs 

State Un i vers i ty of  New York , B i nghamton 
Un i vers i ty of Cal i forn i a ,  Santa Barbara 

Mi chael W .  Mayfi el d ,  Geographer , HDR  Sc i ences , Knoxv i l l e ,  Tennessee 

Techn i ca l  Spec i a l ty - Geomorpho l o gy and Hydro l ogy 

Educat i o n :  
B . S .  
M . S .  

1 977  
1 980 

Years of  Experi ence - 3 
Total P ub l i cati ons - 6 

Geography 
Geography 

West Caro l i na Un i vers i ty ,  Cul l owhee 
Un i ve rs i ty of Tennessee , Knoxvi l l e  
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Lu i sa Freeman Menendez , Anal yst , TRW , I n c . , Oa k R i dge , Tennes see 

Techn i cal  S peci a l ty - Soci oeconom i c  I mpact Ana l ys i s , Cost/Benef i t  Economi c Ana l ys i s ,  Energy 
Systems Impact Ana l ys i s ,  Urban I mpact Ana l ys i s ,  Reg i onal  Stud i es , Regul atory Ana l ys i s 

Educa t i on : 
1 978 Econom i cs B . S .  

M . S .  ( i  n 
progress )  

Urban and  Economi c 
Geography 

rla ry Wash i ng ton Col l eg e ,  Frede r icksburg , V i rg i n i a  
Un i vers i ty o f  Tennes see , Knoxvi l l e  

Yea rs o f  Experi ence - 2 
Tota l P ub l i ca t i ons  - 8 

Robert A .  N i ehaus , P r i nc i pa l  Economi st , HDR SC iences , Knoxvi l l e ,  Tennessee 

Techn i cal  Spec i a l ty - Envi ronmental and Natural Resource Economi cs 

Educa t i on : 
B . A .  
Ph . D .  

1 972 
1 979  

Yea rs o f  Experi ence - 6 
Tota l P ub l i cat i ons - 1 0  

Gove rnment 
Economi cs 

Oberl i n  Col l ege , Oberl i n ,  O h i o 
Uni vers i ty of Ma ryl and , Col l ege Park 

Ri chard L .  Schu l tz ,  P r i nc i pa l  As soc i ate , TERA ,  Fal l s  Chu rch , V i rg i n i a  

Techn i ca l  Spec i a l ty - Tran spo rta t i on Econom i c s  

Educa t i on :  
A . A .  
B . S .  

1 950 
1 952 

B u s i ness 
Transpo rtati on 

Yea rs of  Expe ri ence - 30 
Tota l P ub l i cat ions  - 0 

J u n i o r  Col l ege of Connecti cut , Br i dgeport 
Un i ve rs i ty of  Pennsyl van i a ,  Ph i l adel ph i a  

E .  Jonathan Soderstrom , Re search Assoc i ate , Ene rgy D i v i s i o n ,  Oak R i dge Nati onal  Laborato ry ,  
Oa k R i dge , Tennessee 

Techn i ca l  Spec i a l ty - Eval uat i on and Soc i a l  I mpact Ana lys i s  

Educat ion :  
B . A .  
Ph . D .  

1 976 
1 980 

Yea rs of E x peri ence - 4 
Total Pub l i cat i ons - 1 0  

P sychol ogy 
P sycho l ogy 

Hope Col l ege , Hol l and , M i ch i gan 
No rthweste rn Un i ve rs i ty ,  E vanston , I l l i no i s  
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John H .  Sorensen . Re search As soci ate , Energy D i v i s i o n .  Oa k Ri dge Nati onal Laboratory . Oa k Ri dge , 
Tennessee 

Techn i cal  S peci al ty - Resource Anal ys i s .  Geog raphy 

Educat i on : 
B . A .  
M . A .  
Ph . D .  

1 973 
1 974 
1 977 

Geog raphy 
Geography 
Geog raphy 

C l ark Un i ve rs i ty .  Worceste r .  Massachusetts 
Un i vers i ty of Col o rado . Bou l der 
Un i vers i ty of  Co l orado . Bou l de r  

Years o f  Experi ence - 1 
Total Pub l i cati ons - 1 2  

Robert J .  Ve r1 aan .  Env i ronmental Ana l yst .  HDR Sci ences . Santa Barbara . Cal i forn i a  

Techn i ca l  Spec i al ty - Soci oeconom i c  I mpact Assessment 

Ed uca t i  o n :  
A . A .  

B . A .  
M . A .  

1 9 75 

1 977  
( i  n 

progress ) 

Years o f  Experi ence - 3 
Total Publ i cat ions - 6 

Genera 1 Studi  es 

Experimental P sychol ogy 
Env i ronmental P l ann i ng 

Santa Barbara C i ty Col l ege , Santa 
Barba ra . Cal i forn i a  

Westmont Col l ege 
Cal i fo rn i a State Un i vers i ty .  Northri dge 

Je ffrey M .  Young . Envi ronmental Geosc ient i s t ,  HDR Sc iences . Santa Barbara . Cal i forn i a  

Techn i ca l  Spec i a l ty - Phys i ca l  Resources Impact Asses sment 

Educat i on : 
B . S .  
M . A . 

1 976 
1 978 

Years of Experi ence - 3 
Tota l Pub l i cati ons - 4 

Geography/Geol ogy 
Geography 

5 . 5  WATER QUALITY AND AQUATI C  ECOLOGY 

Lockhaven State Col l ege . Lockham .  Pennsyl van i a  
Ari zona State Un i vers i ty .  Tempe 

R. D. Roo p .  Research As soci ate . Env i ronmental I mpact Secti on , Energy Di v i s i on .  Oak  Ri dge 
Nat i onal Laboratory .  Oak  Ri dge . Tennessee 

Techn i ca l  Specia l ty - Impact Asses sment for Aquati c Envi ronments 

Educat i on :  
B . A .  
M . A .  

1 97 1  
1 975 

Years o f  Experi ence - 7 
Total P ub l i cati ons - 1 3  

B i o l ogy 
E co l ogy 

H i ram Col l ege . H i ram . Oh i o  
State Un i vers i ty of  New York . Stony B rook 
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R .  M .  Cu shman . Research Assoc i ate .  Env i ronmental Sc i ences D i v i s i on .  O a k  R i d g e  Nati ona l 
Laboratory . Oa k R i dge . Tennessee 

Techn i ca l  Spec i a l ty - Aq uat ic  Ecol ogy and Tox ico l ogy . Aq uati c I n vertebrates 

Educat i o n :  
B . S .  
M . S .  

1 97 1  
1 975 

Yea rs of  Experi ence - 8 
Tota l Pub l i cat ions  - 1 4  

Zool ogy 
Ecol ogy 

Swarthmore Col l ege . Swa rthmore . Pennsyl van i a  
Un i ve rs i ty o f  Tennessee . Knoxv i l l e 

Susan  C .  T u rba k .  Staff SC i ent i s t .  S c i ence Appl i cat i ons . I n c  . •  Oa k Ri dge . Tennessee 

Tech n i cal  S pec i a l ty - Impact Assessment fo r Aquati c Env i ronments 

Educati on :  
B . A .  
M . S .  

1 970 
1 975 

B i o l ogy 
Mi crob io l ogy 

Un i vers i ty of Cal i fo rn i a . Santa Cruz 
Corne l l Un i vers i ty .  I thaca . New York 

Years of  Ex peri ence - 6 
Tota l Pub l i cat i ons - 7 

5 . 6  TERRESTRIAL ECOLOGY 

Roger  L .  Kroodsma . Re sea rch  Sta ff Membe r .  Envi ronmenta l  Sc i ences Di v i s i on .  Oak Ri dge Nati onal 
Laboratory . Oa k Ri dge . Tennessee 

Tech n i ca l  Spec i a l ty - Terres tri al  Ecol ogy 

Educat i on :  
B . A .  
M . S .  
Ph . D .  

1 966  
1 968 
1 970  

B i o l ogy 
Zool ogy 
Zool ogy 

Yea rs of  Experi ence - 1 0  
Total Pub l i cati ons  - 1 4  

Hope Col l ege . Hol l and . Mi c h i gan  
North Da kota State Un i vers i ty .  Fa rgo 
North Da kota State Un i ve rs i ty ,  Fa rgo 

G .  w. Sute r ,  Re sea rch Associ ate , Envi ronmental Sc i ences D i v i s i on .  Oa k R i dge Nat i onal  Laboratory , 
Oak  R i dge , Ten nes see 

Tec h n i cal  S pec i a l ty - An ima l  a nd So i l  Ecol ogy .  En v i ronmental Effects Mon i tori ng  

Educa t i on : 
B . S .  
P h . D . 

1 970 
1 976 

Years of  Expe ri ence - 5 
Total Pub l i cat ions  - 7 

B i ol ogy 
Ecol ogy 

V i rg i n i a  Pol ytechn i c  Inst i tute . B l acksburg 
Un i vers i ty of Cal i forn i a .  Dav i s 
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W .  W .  Tol bert , Project Manager , Sc i ence Appl i cati ons , I nc . , Oak Ri dge , Tenness ee 

Techn i ca l  Speci al ty - Envi ronmenta l I mpact Assessment i n  Terres tri a l  Ecol ogy 

Educat i o n :  
A . A .  
B . S .  
M . S .  
Ph . D .  

1 968 
1 970 
1 972 
1 976  

B i o l ogy 
B i o l ogy 
Ecol ogy 
Ecol ogy 

Wi ngate Col l eg e ,  W i ngate , North Caro l i na 
Wake Fo res t Un i ve rs i ty ,  W i n ston-Sa l em ,  North Caro l i na 
Un i vers i ty of Tennessee , Knoxvi l l e  
Un i ve rs i ty of Tennes s ee , Knoxvi l l e  

5 . 7  PLANT DES I GN 

Steven G .  DeCi cco ( see Sec t .  5 . 1 ) .  

J .  A .  Kl e i n , Chemi cal  Technol ogy D i v i s i on ,  Oak Ri dge Nati onal Laborato ry , Oak Ri dg e , Tennessee 

Tech n i ca l  Spec i a l ty - Envi ronmen tal  Control Technol ogy , Chemi cal  P rocess Eng i neer ing  

Education : 
B . S .  
Ph . D .  

1 967  
1 972 

Years of  Experi ence - 9 
Total Publ i cati ons  - 1 3  

Chem ica l  Eng i neeri ng 
Chemi cal  Eng i neeri ng 

Un i vers i ty of  W i scons i n ,  Madi son 
Pri nceton Un i ve rs i ty ,  P r i nceton , New Jersey 

John S .  Gordon , TRW Energy Systems , McLean , V i rg i n i a  

Techn i cal  Speci al ty - Coal Combu s t i on Systems , Chemi cal  Process Eng i neeri ng 

Educati o n :  
B . C . E .  1 95 3  
M . S .  1 956 

Chem ica l  Eng i neeri ng 
Chemica l  Eng i neering  

Years of  Experi ence - 27  
Total P ub l i cations  - 50  

Cornel l Un i vers i ty ,  I thaca , New York 
Oh i o  State Uni vers i ty ,  Col umbus 

A .  R .  I rv i n e ,  Chemi cal  Tech nol ogy D i v i s i o n ,  Oak Ri dge Nati onal  Laboratory , Oak R i dge , Tennessee 

Techn i ca l  Spec i a l ty - Chem i ca l  P rocess Eng i neeri ng 

Education : 
B . S .  1 947  Chemi ca l  Engi nee ri ng 

Years of  Experi ence - 34 
Tota l Pub l i cati ons - 27 

Texas A & M Un i vers i ty ,  Col l ege  Station  

Doug l a s  Lee ,  Chemi cal  Technol ogy Di v i s i on , Oak  Ri dge Nati onal  Labo ratory , Oak Ri dge , Tennes see 

Techn i ca l  Spec i a l ty - Chemi cal  En g i neeri ng 

Educat i o n :  
B . S .  
M . S .  
Ph . D .  

1 969 
1 973  
1 978 

Years of Experi ence - 5 
Total Pub l i cati ons - 8 

Chem i ca l  Eng i neeri ng 
Chemi cal  E n g i neeri ng 
Ch emica l  Engi neeri ng 

I owa State Un i vers i ty ,  Ames 
I owa State Un i vers i ty ,  Ames 
I owa State Uni vers i ty ,  Ames 
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S uman P .  N .  S i ngh , De ve l opment Staff , Chemi cal  Techno logy D i v i s i on ,  Oak  R i dge Nat iona l  
Laboratory ,  Oak  R i dge , Tennes see 

Techn i ca l  Spec i a l ty - Chem i ca l  Proces s E ng i nee r i n g , E n vi ronmental  Techno l ogy 

Educa t i o n :  
B .  S .  
M . S .  
Ph . D .  

1 964 
1 967 
1 973  

Chem i ca l  E n g i neeri ng 
Chem ica l  E n g i neeri ng 
Chemi cal  E n g i neeri ng 

Ye ars o f  E xperi ence - 1 0  
Total  P ub l i ca t i ons - 1 4  

5 . 8  OCCUPATI ONAL AND PUBL I C  H EALTH E FFECTS 

I n d i an I n s t i tute of Techno l ogy , Bombay , I n d i a  
O k l ahoma State Uni ve rs i ty ,  St i l l water 
Ok l ahoma State Uni ve rs i ty ,  St i l l wate r  

P .  J .  Wa l s h ,  Group Leade r ,  Hea l th E ffects a n d  Ep i demio l ogy ,  Heal th a n d  Safety Re search D i v i s i on , 
O a k  Ri dge Nat i onal  La borato ry ,  Oak R i dge , Tennes see 

Te chn ica l  S peci al i ty - E n v i ronmental  S C i e nt i s t  

E duca t i o n :  
B . S .  
M . S .  P . H . 
Ph . D .  

1 964 
1 965  
1 968 

N uc l ear  Phys i c s  
Hea l th Phys i cs 
E n v i ronmental Sc i ences 

and E ng i neeri ng 

North Caro l i na State Uni ve rs i ty ,  Ral e i gh 
Un i vers i ty of No rth Carol i na ,  Chape l  H i l l 
Un i vers i ty of North Caro l i n a ,  Ch apel H i l l 

Years o f  Exper ience - 1 2  ( 8  yea rs N at iona l  I n st i tute of E n v i ronmental  Sc i ences , 4 yea rs ORN L )  
Tota l P ub l i cat i ons - 50 

E xperience :  

Wa l s h ' s  profess i onal  experience and publ i ca t i ons h ave i n vol ved expos u re ,  dos i metry , and poten t i a l  
h ea l th e ffects of  l ong-term ,  l ow- l evel expos u re to env i ronmental  po l l utants . Work h a s  i nc l uded 
a s sessments o f  ( 1 )  e xpos u re , dos i metry ,  and hea l th effects of  pol l utants assoc i ated wi th fos s i l ,  
so l a r ,  and  nuc l ear tech nol og i es and ( 2 )  methods fo r energy conse rvat i on . C u rrent acti vi t i es 
i nc l ude r i s k  asses sme nts for ( 1 )  d i rect and i ndi rect coal l i quefact i on technol og ies  and ( 2 )  o i l 
from sha l e .  These act i v i t i e s  a re funded by E PA ,  DOE ,  and N I OS H .  

Wa l s h i s  
Prog ram . 
recentl y 
nat i onal  

Hea l th and Sa fety Re sea rch D i v i s i on Coo rd i nator fo r the ORNL L i fe Sc i ences in  Syn fue l s  
H i s  g roup i s  the foca l po i nt fo r overa l l hea l th ri s k  asses sments i n  th i s  program . He  

coch a i red the  th i rd ORNL L i fe Sc i ences Sympos i um on Hea l th R i s k  Ana lys i s ,  wh i ch i ncl uded 
and i nternat iona l  l eaders i n  the f i e l d .  

H e  has  pa rt i c i pated by i n v i ta t i on i n  wo rkshops  and task  forces o n  such subjects a s  expo s u re 
asses smen t ,  hea l th ri s k  ana l YS i s ,  i ndoo r a i r pol l ut i o n ,  and  research needs i n  env i ronmental  
hea l th s c i ences . As a membe r of  ORNL ' s  S peake rs ' B u reau and  a s  a forme r ORA U  l ecture r ,  he 
spea ks to va r i o u s  pub l i c  g roups on hea l th effects of  energy technol og i es . 

5 . 9  HAZARDS I D ENT I F I CAT ION  

H a ro l d A .  M i tchel l ,  E n g i nee r i ng D i v i s i o n ,  Uni on Carb i de Co rpora t i o n ,  Oak R i dge , Tennes see 

Techn i ca l  Spec i a l ty - Mechan i c a l  E ng i nee r i n g  and Sys tems E n g i neeri ng 

E ducat i o n :  
B . S .  
M . S .  

1 963 
1 965 

Yea rs of  Experi ence - 6 

Me ch a n i cal  E n g i nee ri ng 
Mechan i ca l  E ng i neeri ng  

Lou i s i ana State Un i vers i ty ,  Baton Rouge 
Lou i s i ana State Un i vers i ty ,  Baton Rouge 
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Bron son R .  E verman , Eng i neeri ng Di v i s i o n ,  U n i on Carbi de Corporat i on , O a k  Ri dge , Tennes see 

Te chni cal  Spec i a l ty - Mechan i ca l  Eng i neer i ng and Systems Engi neeri ng 

E ducati on :  
B . S . 1 963 Mechan i cal  E ng i neeri ng Un i versi ty of Kentucky ,  Lexi ngton 

Ye a rs of Experi ence - 1 9  



Appendi x  A 

COMMENTS RECE I VED ON THE DRAFT ENV I RONMENTAL I MPACT STATEMENT 
AND DOE RESPONSES 





I NTRODUCT I ON 

The Draft Env i ronmental I mpact Statement ( D E I S ) , DOE/ E IS-0073-D ,  was f i l ed wi th the Env i ronmental 
Protec t i on Agency on J anuary 9 ,  1 981 , and a not i ce of ava i l ab i l i ty was publ i shed in the Federal 
Register on January 1 6 , 1 981 . Copi es of the D E I S  were sent to Federal , State , l ocal agenc i es , 
i nterested groups , and i nd i v i dua l s  wi th a request to comment on the document .  Cop i es of  the 
s tatemen t  were a l so provi ded to those who requested them. Addi t i ona l l y ,  the opportun i ty to com
ment on the draft s tatement was provi ded at publ i c  hear i ngs conducted i n  Owensboro , Kentucky , on 
February 2 3 ,  1 981 , Henderson , Kentucky ,  on February 24 , 1 98 1 , and Stanl ey ,  Kentucky , on  
February 2 5 , 1 981 . 

The offi c i a l  publ i c  comment period ended March 2 ,  1 981 . Al l substant i ve comments recei ved 
perta i n i ng to the D E I S  were con s i dered and addressed i n  the preparation  of  the F i na l  
Envi ronmenta l Impact Statement ,  i nc l ud i n g  comments on the  D E I S  made  at  the  publ i c  heari ngs .  

A deta i l ed rev i ew o f  comments recei ved o n  the DE I S  revea l ed that many o f  the commenters focused 
on s i mi l ar i ssues . The pr imary i ss ues  ra i sed were re l ated to ( i n a l phabeti ca l  order ) :  ( 1 )  A i r  
Qual i ty ,  ( 2 )  Heal th a n d  Safety ,  ( 3 )  Mon i tor ing  and Mi t i gat ing  Measures , ( 4 )  P l ant Des i gn ,  and 
( 5 )  Soc i oeconomics . Responses to these i ssues a s  we l l  a s  other concerns that were ra i sed are 
presented i n  th i s  Appendi x and by rev i s i ons i n  the text where appropri ate . 

Th i s  Appendi x  i s  d i v i ded i nto 3 subsec t i ons a s  fo l l ows : 

• A . l  prov i des l i st i ngs  o f  the commenters . The l i s t i ng i nc l udes two separate l i st s .  The 
f i rs t  l i st of commenters i nc l udes those Federa l , State , and l ocal a genc i es ,  groups , or 
i nd i v i dua l s who submi tted wri tten comments on  the DE I S .  Th i s  a l phabeti zed l i st  is numbered 
and the numbers s erve as i denti f ica t i on keys for comments and responses  in Sect .  A . 3 .  The 
second l i st i nc l udes those i nd i v i dua l s who part i c i pated i n  the pub l i c  heari ngs  i n  Owensboro , 
Henderson , and Stan l ey ,  Kentuc ky ,  and the numbers a l so serve  as i denti f i cat ion keys for the 
summari zed comments in Sect . A . 3 .  Comp l ete transcri pts o f  those hear ings  are avai l abl e for 
publ i c  i nspecti o n  at  the l ocations  noted in Sect .  6 of  the Summary . 

• A . 2  prov i des reproductions  o f  the l etters recei ved on the DE I S .  

• A . 3  conta i ns a synthes i s  o f  the comments o n  the DE I S  and DOE responses . Letters recei ved 
( Appen d i x  A . 2 )  and transcri pts of  the publ i c  heari ngs  were revi ewed to i denti fy spec i fi c  
comments . Because o f  the s i mi l ar i ty of i ssues ra i sed i n  many of the l etters and speeches 
at  the heari ngs ,  comments were grouped in subject a reas ( e . g . ,  Wate r ,  Ai r ,  P l ant Des i g n ,  
Soci oeconom i c )  a n d  synthes i zed accordi n g  t o  i ss ues . Where a number of  secondary i ssues 
a re a ssoci ated w ith  a primary i ssue ,  they may be i nc l uded wi th a primary comment . Some 
rel evant i ssues were ra i sed by only  one commenter and are i nc l uded w i t h i n  the appropri ate 
s u bj ect a rea . W i th a l l comments , the governmental agency , group , or  i n d i v i dual ra i s i n g  
t h e  i ssue i s  i dent i f i ed by number correspondi n g  t o  the numbered l i st  i n  Sect .  A . l .  Each 
i denti fy i ng commentor number i s  fol l owed by the page number ( e . g . , commenter 1 ,  p. 2 )  of 
the commentor ' s  l etter where the comment appeared ori g i na l l y .  The reader may turn to 
Append i x  A . 2  to f i nd the comment in i ts ori g i na l  context . Comments by a spea ker can be 
found i n  the sec t i on of the publ i c  hear ing  transcr ipt  in which  that speaker took part.  
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Appendi x A . l  

COMMENTERS ON THE DRAFT ENV I RONMENTAL IMPACT STATEMENT 





l .  
2 .  
3 .  
4 .  
5 .  
6 .  
7 .  
8 .  
g .  

1 0 .  
l l .  
1 2 .  

1 3 .  
1 4 .  
1 5 .  
1 6 . 

1 7 .  
1 8 .  
1 g .  
20 . 
2 l . 
22 . 
23 . 
24 . 
2 5 .  
2 6 .  
2 7 .  
28 . 
2 9 .  
30 .  
3 l . 
32 . 
33 . 
3 4 .  
3 5 .  
36 . 
37 . 
38 . 

3 9 .  
40 . 
4l . 
4 2 .  
43 . 
44 . 

4 5 .  

AGENC I E S ,  ORGAN I ZAT I ONS , AND I N D I V I DUALS SUBMITTING LETTERS 
REGARD ING  THE SRC- I DRAFT ENVI RONMENTAL IMPACT STATEMENT 

Dr . Edwa rd Al cott 
Mrs .  Joan L. Al cott 
Peter X. Armenda rez 
Mi chael  Bou v i e r  
Mrs . Pau l  Ca stl en 
John Caton , Kentucky Audubon Counc i l  
A .  B .  and Gwendo l yn Ch i borek . . . .  
Patri c i a  Co l bu rn . . . . . . . . . . .  . . 
Commonwea l th o f  Kentucky ,  De partment o f  Fi sh  & Wi l d l i fe Resources 
Commonwea l th o f  Kentucky ,  Department o f  Transporta t i on . .  
Commonwea l th o f  Kentucky, Depa rtment for Human Resou rces . 
Commonwea l th o f  Kentucky , Department for Na tural Resources and 

Envi ronmenta l Protection  . . . . . . . . . .  . 
Commonwea l th o f  Kentucky , Office  o f  the Governor 
V i v i an G. Cra i g  . • . . . . . . . . . .  
Ci ty o f  Evansv i l l e , Office o f  the Mayor 
Da v i es s  County F i sca l Court ( 2 l etters ) 

County Judge/Executi ve 
Comm i s s i oners 

En v i ronmental Pol i cy I nsti tute . . . . . . . . .  . 
Evansv i l l e  Env i ronmental Protect i on Agency . . .  . 
Evansv i l l e-Vanderburgh County Depa rtment of Hea l th 
lomas Evans . . . . . . . . . . . .  . 
L .  T .  Grannan , J r . , Audubon Coa l i t i on 
Ka th l een Graney . . . . . . . . . .  . 
Green Ri ver Area Devel opment D i strict  
Fred Hauck . . . . . . . 
Betty He lm  . . . . • . . . • . . . . .  
Anne and Steve Henderson . . . . . . . 
Ka ren Ho l l weg  . • . . . . . . . . . . . . . . . . . . . . . .  
Stephen Jones , Wes t  Kentucky Coa l  Operator ' s  Assoc i at i o n ,  I nc .  
Andrew D .  Jorgensen , Va l l ey Wa tc h ,  I nc 
Kentucky H e r i tage Commi s s i on 
Gregory A .  McCa rty . .  . 
Sam McDowel l . . . . .  . 
Wi l l i am A .  McManus , M . D .  
Mrs . Wi l l i am McManus  . .  
Rev .  James L .  Menser . .  
Mrs . Da rre l l Mos l ey . .  
Na t ional  Sc i ence Foundation  
Na ti onal W i l dl i fe Federation . . . .  

I nd i ana Conservat i on Counc i l , Inc . 
Natu ra l Re sources Defense Counc i l  

Lee K .  Nel son . . . . .  
Ch r i stopher Prenderga st  
Thomas M .  Ri vers . . . . . 
L i nda Ro berts . . . . .  . 
Mrs .  F .  H .  Russe l l . . .  . 
Sa ssafras Audubon Soc i ety 

( 2 l etters ) 
Stephen M .  Sanner . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 
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A- 1 3  
A- 1 4  
A-1 5 
A- 1 6  
A-1 7 
A - 1 8  
A-21 
A-22 
A-24 
A-27 
A-29 

A-31 
A-38 
A-39 
A-40 
A-41 

A-43 
A-48 
A-54 
A-56 
A-57 
A-66 
A-67 
A-70 
A-75 
A-76 
A-77 
A-78 
A-80 
A-81 
A-83 
A-84 
A-85 
A-86 
A-87 
A-88 
A-89 
A-gO 

A- 1 3 1 
A- 1 33 
A- 1 34 
A-1 37 
A-1 38 
A-1 39 

A-1 43 
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46 . 
47 . 
48 . 
4 9 .  
5 0 .  
5 1 . 
52 .  
53 . 
54 . 
5 5 .  
5 6 .  
5 7 . 
58 . 
5 9 .  
6 0 .  
6 0 .  
6 2 .  
63 . 
64 . 
6 5 .  
66 . 
6 7 .  

S i erra C l u b ,  Cumberl and Cha pter 
Mary Ann Snyder . . . . . . . . .  
Hugh  T .  Spencer , Va l l ey Wa tc h ,  I nc 
Lorena ' Stephen . . . . . . . . .  . 
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Mrs . Cami l l  a Tayl or . . . . . . .  . . . .  . 
George Tri gg , J r . ,  C i t i zens for Respons i b l e  Growth 
Jean T r i gg , C i t i zens for Res pon s i b l e  Growth 
Un i vers i ty of Kentucky ,  Office  of State Arc haeol ogy 
U . S .  Department of the Ai r Force . . . . . . .  . 
U . S .  Department of the  Army , Corps of Engi neers 
U . S .  Env i ronmental P rotect ion  Agency , Reg i on I V  
U . S .  Department o f  Hea l th and Human Servi ces  . .  
U . S .  Department of Hou s i ng and Urban Deve l opment 
U . S .  De partment of the I nter i o r  
R i c ha rd A .  Wham,  M . D . , Audubon Coa l i ti on 
Betty W i l hoyte . . . . . . .  . 
L .  E .  W i l son . . . . . . . .  . 
W i l l i am E .  W i l son . . . . .  . 
Tom Ze l l er ,  Va l l ey Watc h ,  Inc  
Synfue l  I nqu i ry Corp . . . 
Kentucky Department of Energy ( see response to Comments of Spea ker 7 5 ) 
Ma r i on R ichardson 

Page 
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A- 1 74 
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A- l 77 
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A- 1 86 
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A-188 
A-1 9 l  
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SPEAKERS AT PUBL I C  HEARI NGS ON THE SRC- I DEMONSTRATI ON PROJECT 

Daviess  Co unty H i g h  Schoo l 
Owensboro , Kentucky 

Monday , February 2 3 ,  1 9B1 

1 .  Pa ul Morsey 
2 .  J .  D .  Hume 
3 .  Hon . J .  R. Mi l l e r ,  Mayor of Owensboro 
4 .  Stephen Jones , P res i dent , West Kentucky Coa l Operators ' Assoc i at i on 
5 .  Patti Rayburn 
6 .  F red H i te ,  I ron Workers Loca l 1 03 and Labor for Coal Con vers i on 
7 .  Patri c i a  Col burn on beha l f of  T . R . U . S . T . 
B .  Dav i d  Adk i sson , Owen sboro Chamber  of Commerce 
9 .  Morri s R. Smi th 

1 0 .  Bri an Stewart , Teamsters Local 2 1 5 
1 1 .  Bon n i e  Boyl es , Owensboro-Dav iess  County ,  Touri st Commi s s i on 
1 2 .  Ri chard B rown 
1 3 . J i m  Ph i l l i ps 
1 4 .  Cl i ff Saa l wachter 
1 5 . Guy Du rham 
1 6 .  Oba Ray 
1 7 .  J .  C .  Keown 
l B . Tommy Thompson 
1 9 .  Al oma Dew , League of  Women Voters 
20. Sandra Cal houn 
2 1 . Ka ren Hol l weg , Nati onal Audubon Soci ety 
2 2 .  Tom Zel l er ,  Va l l ey Watch , I n c .  
2 3 .  Hugh T .  Spencer 
24. Tom Gaston 
2 5 . J .  C .  Turner ( Submi tted for the reco rd ; not read ) 
2 6 .  Ha ro l d Baggett , I BEW Local 1 70 1  
2 7 .  Fred Hauck , She l byv i l l e ,  Kentucky 
2B.  John Hagan , U . S .  EPA , Reg i on 4 ,  Atl anta , Georgi a 
2 9 .  Norman Dean , National  Wi l d l i fe Federation  presented by Karen Hol l weg 
30 . Edward Gotzy 
3 1 . Sam McDowel l 
32 . D r .  Russe l l H i bbs 
33. Max N. Rhoads , Hughes Trans i t ,  I n c .  
3 4 .  Hon .  W i l l i am L .  Newma n ,  Mayor , C i ty of  Henderson 
35. Ann M .  Hanat , Evan sv i l l  e ,  Indi ana 
36 . The Honorabl e Charl otte Ba l dwi n ,  Mayor , Madi sonvi l l e ,  Kentucky 

Henderson County H i g h  School 
Henderson , Kentucky 

Tuesday , Februa ry 24 , 1 9B 1  

3 7 .  Ga  rdner  Weber 
3B. Bernard Louri e ,  M . D . , Evansvi l l e ,  I nd i ana 
39 . Sue H.  Atk i n son , Evansvi l l e ,  I nd i ana 
40 . Dr. Howa rd E. Dunn , Evansv i l l e ,  I nd i ana 
4 1 . Gene Lan d ,  F rankfo rt ,  Kentucky 
4 2 .  Bruce Woodri ng , Hende rson , Kentucky 
43 .  Chri s P rendergas t ,  E vansv i l l e ,  I nd i ana 
44.  Vi ncent Li g ht ,  E van sv i l l e ,  I nd i ana 
45.  Ha rry I pock , Henderson , Kentucky 
46 . Lou i s  Smi th , E vansvi l l e ,  I nd i ana 
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47 . Norman Col e ,  U t i c a ,  Kentucky 
48 . Charl es  H i l l , Evansvi l l e , I nd i ana 
49 . J i m  Kennah ,  Evansvi l l e ,  I nd i ana 
50.  Bob Mayhugh , Central C i ty ,  Kentucky 
51 . D i c k i e  Johnson , Henderson , Kentucky 
5 2 .  J .  T .  Ha l l , Henderson , Kentucky 
5 3 .  Gary Russel l ,  Henderson , Kentucky 
54 .  Hugo C .  Songer ,  Evansvi l l e ,  I nd i ana 
5 5 .  T homas R. Koze l , P h . D . , Evansv i l l e ,  I nd i ana 
56 . George F .  Tr i gg ,  J r . , Henderson , Kentucky 
5 7 . Mrs . J ean W .  Tr i gg , Henderson , Kentucky 
58 . Gordon K .  Wedd l e ,  Mt .  Vernon , I nd i ana 
59 . R .  D .  Barnes , Beaver Dam , Kentucky 
60 . J ames Rode ,  Evansvi l l e ,  I nd i ana 
6 1 . R i chard A .  Wham , M . D . , Henderson , Kentucky 
62 . Herb L i gon , Mad i sonvi l l e ,  Kentucky 
63 . Wi l l i am T .  Br i n k l ey ,  Mad i sonv i l l e ,  Kentucky 
64 . Kenneth G i bson , Mad i sonvi l l e ,  Kentucky 
6 5 .  Randa l l Duncan , Mad i sonvi l l e ,  Kentucky 
6 6 .  Don Cal l oway , Mad i sonvi l l e ,  Kentucky 
67 . Al an Rodgers , Nortonv i l l e ,  Kentucky 
68 . Ted Grannan , Evansv i l l e , I nd i ana 
69 . Jo Ann Causey , Evansvi l l e ,  I nd i ana 
7 0 .  Caro l yn Nel l i s ,  Evansvi l l e ,  I n d i ana 
7 1 . Caro l yn Nat i on , Evansv i l l e ,  I nd i ana 
7 2 .  John  La p i etra , Owen sboro , Kentucky 
7 3 .  Robert A .  Dav i s ,  Henderso n ,  Kentucky 
74 . Roy Mon tgomery , Henderson , Kentucky 

Stan l ey E l ementary School 
Stanl ey ,  Kentucky 

Wednesday , February 2 5 ,  1 98 1  

7 5 .  John  M i tchel l ,  presented by  James P .  Jones , Kentucky Department of  Energy 
76 . Ms . Del ores Wathen , Newman ,  Kentucky 
77 . Laymond Ca i n ,  Owens boro , Kentucky 
78 . Mabeth H e l mers , Owensboro , Kentucky 
7 9 .  Dr . W i l l i am L l oyd , Bowl i n g  Green , Kentucky 
80 .  Ma ri l yn M i l l s ,  Owensboro , Kentucky 
81 . Hon . Robert Draper , Muh l enberg County , Greenv i l l e ,  Kentucky 
82 . B i l l  Brown , F t .  Branch , I n d i ana 
83. C l aude Bol i ng ,  Rockport , I n d i ana 
84 . Ha rl an Johnson , I s l and ,  Kentucky 
85 . La rry Ma honey , Wadesv i l l e ,  I nd i ana 
86 . Laney R i deo u t ,  L i vermore , Kentucky 
87 . John Beyke , Owensboro , Kentucky 
88 . Andrew Jorgenson , Mt .  Vernon , I nd i ana 
89 . John B l a i r , Evansv i l l e ,  I nd i ana 
90. T homas Cah i l l , Henderson , Kentucky 
9 1 . E rn i e  Doa n ,  Mad i sonv i l l e ,  Kentucky 
92 . John LaP i etra , Owen sboro , Ken tucky 
9 3 .  Pa tsy Hawes Gordon , Maceo , Kentucky 
94 . Ri c hard B .  P h i l l i p s ,  Barnesv i l l e ,  Oh i o  
9 5 .  Robert Barnes , Owensboro , Kentucky 
96 . Ma rk Ru s t ,  Butl er County ,  Kentucky 
97 . Pat  Col burn , Owens boro , Kentucky 
98 . R .  N .  Roberts , Owensboro , Kentucky 
9 9 .  R i c hard Stewa rt , Reed , Kentucky 

1 00 .  Jospeh  A .  Wathen , Owensboro , Kentucky 
1 0 1 . Pau l  O ' Brya n ,  Owens bo ro , Kentucky 
1 02 .  Warren Han k i ns , Evansvi l l e ,  I n d i ana 
1 03 .  Ben W .  Hawes , J r . , Owensboro , Ken tucky 
1 04 .  H .  F .  Murphy , Owens boro , Kentucky 
1 05 .  Ma rk Boucheri c ,  Reed , Kentucky 
1 06 .  Stewart Farl ey , Spottsv i l l e ,  Kentucky 
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:-:no,JO anci. .sus pec t s Q  carci!108in �nd. toxic su:: s t an c a s  e:..i t t e("" 
the lack. of proven means for environ.!lenta1 and. :: e a1 t h  s a f e t y  
and the fac t  that t:: e r e  a:,e t:u' e 9  at:1�r :;uc:' ?1a:"�t 3  t e ici ,;.1ann e ':'  ';/ithin c.. fifty ::-.il� radius. 

:�at on1:r ',1aU,lC:. I 1!.:{e tv $ '3 �  .! .... ;, :..�tter s tl,;..:.ly �·:n:.;; J:1. :Li.s 
)l!3.nt bu t I f�e1 hhere :1. e e ::!s to b� a j oint study -:!O:1e :.n t:;,� 
�1. 3a1th a:ld. �:lviranJ:l.ental e !' f z c t s  of 3.11 fou.r ?1a::1 ';.s b e in� )15.n':'l�d 
for this area. :':'1ese stuc!ies 3t.ou1� !",a t  'boa ::.ade indi ..... i :;.\,;. !·.11y 
c u t  tC4et:: c-r t .)  ;ind. t�.e � O�ilt. i n e d.  e f r -: : t s .  

:!..2.L!, : �L I  �efini t e l ;  3.;;ai:l.5 t :;'� a ,1ant anc! f � ::.: 1  
s.paak f o r  .:'!.any , uanJ' pe apl� ir. t:1is a.!'€D.. !,har..k you ! 

3inc ere1y, 

: �!,,3 .  JOll....WJ.. :.. ;.,1.:at � 

� I ..... � 



Q.)j,rri:::rrrs Al:D �U3STIQlrS ��L'..TI';'!G TO F':�OPOS2D S:�C -I pL.\.;;r 
( Drlli't Z:;;;viro:::";'2:1t a l  I1:pact St z:..t �.:l'?l1t , Vo l ;:') .  I ,  I I } 

: :2:r. L�.n,  ::y 

3..'viroa",,"J.e�tal i::lpact cc�sider 2..t i o,.-:::; i:: S2C -I �t ac.i c s  2.:': 8 
ge!1er a l l y  t ho:!:cugh ti::d rTell -(:ocu�e:1t � d .  :. .. l :t r g e  ;?ro::'le..--:l 
ar c<:. rega=dir;g c'""u::.! l at i v� 2ffect s t o  air -:::u0. 1 i t y  c.:!.l e  t o  
e::i st i ng ?ouer p la. .. t s  a:;::d prop o s ed s y::-,t het i c  i ... .l e l  p lc.::t s 

( A�?ei:1di::� CC , Vo l .  I I ) i s  i.:ot t r e.:;.t 2:C � c ; � r 211c:'! s i v C! 1 :' .  
�2:ali st i c  est i .r.:at es o �  .J..i;:- (j"...l-ll.i.. t y  Get cr i c :::-..t i o:: c u e  t o  
t he s 2  various pol lut �:lt sou=ccs shc1...! ld be U�c.2rt .::'.:( �:: . 

3 

2 .  The .:l:1al:;si s o i  e!1vir or.w�::tal i ::lp.:\ct s e n  n2..t 2:;:" c::u<:li t y  ::: y 
S�C-I stat e:-1c:"!t i ::ci cat 2s cal" 8":u1 s"�uC:, . Tilz �r('?oscG t h :' 2 :Z 
st age na st e ·.Ja� er t r e2..t :-l2::t .l�pears ;:"ea30n.:-..!J l y  ad2quat e .  

3 .  Questi or.s ?osed b y  t h e  S�C -I proc 3s s : 
A. Hon t o: : i c  is Hyc!.ro<Je::l Su l fi c e  ( H2 S )  .:lr:c. Cl.::<:)o:1yl 

Su l fi de ( mS )  at th" t e>n;o 2r:o.tu:: , 2.ncl " r c> s � ,,::,� « 0  ;;oi ) 
of t;1e pro,?osed proces s ?  

I!1 a ··worst s c enar i o '· , �':hat i :-1pact ( d'2at h s ,  i nj uri gs ) 
't'lOuld be e�ect ed frozl a cat ast :-opili c si t :.lat i 0::-: 
rrhere Z e 1 22.Se of t he s 2  �c.. s e s  occur .:;::' ec.? EO�'l fc:...r 
Hou ld t he i r  effect s ;.)e felt to t h e  :::;u=rou::c!L:S area 
( " Ti ld E f e>  and peop 1 2 ) ? 

c .  ( Associated �'ri. t h  '1u�::;t i o� .-q . Hor; corr o si v c  i s  H:aS 
( a..,d COS ) u;:,der p;:'oces3 conc:. i t i o� s  ( t B�?erat u z 3  .:l:"!d 

pr es sur 2 ) t o  valve syst e..."'J s ,  p i,}cl i ::i 2 s , e t c . ,  �'lhi ch 
ni <Jht cause t he tlo;:" st s C 02na::- i o  s i tu.:l.t i on descri oed 
above? 

D .  Reduc8d sul£u= speci es , H2S a;;;c::. COS , ,"'I e Z' 2i 2r r GG 
to as ··:�on-c�i t er i a  pollut2..:-:t s ·· � ::>a0 e C -30 ) . S i ::-: C 3  
t he heart of t he S:{C-I p r o c e s s  fo::":" t hc r 3:'lov.:'.l 0 :  
su l f'..lr :':ro� c o a l  c:.ep c::0.S 0;: t!1e £!c::' 3,:- ut i on o �  10.=') 2  
r:ruant i t i c s  of t h'2se ::lat erial s ,  shoulc :-:ot SO;:;)2 c;:-i 
t eria be cstabl i sh�d as t o  sa:e li=i t s  for t h e s c  
g a s e s ?  Or , i s  t hi s  e. n.:ltter t o  bB cecidcd 0 ::"" t h e  
d��o�st ration p lant ? 

/) .I I 
1 224 Parrish 
Owensboro, KY 42301 

J - / '  J !.-<-,,� I . � _#'-�. 
Pet �r ; � .  Ar:lc::.d.ar el,� Ph . !) .  
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February 1 3 .  1981 

Mr. James A. Reafsnyder 
Research and Development Manager 
SRC Projects Office 
U .  S .  Department o f  Energy 
SRC-I Public Hearing 
P . O. Box E 
Oak Ridge . TN 37830 

Dear Mr. Reafsnyder:  

l o o e  fO RD AVfNUE OWENseORO KENTU C KY 
• 2 3 0 1  

Please find my comments on the DElS SRC-l Newman Proj ect enclosed. 

I f  you have any questions please contact me. 

Sincerely, 

�J4� 
Michael Bouvier 
Director, Personne l/Public Relations 

Enclosure 

n v 
. ':ommen t s :  nElS SRC- I Newman 

My commen t s  are related to health and emergency services. 

p . 3-44 Our Lady of Mercy Hosp ital serves the same region as does Owensboro
Daviess County. Physicians 1n the community main tain privileges at 
both hospitals. Our Lady of Mercy Hospital 19 also pro j e cting a 
10. 5 million dollar expansion and renovation program . 

p . 3-45 The OEIS scates that the number of ambulances at Owensboro-Davies5 
County 1s " currently unavai lable" . There are four ambulances 
based at Owensboro-Daviess County Hos p i t a l .  The ambulances are 
s t af fed by emergency medical technicians (EM!) . Currently 12 of 
these EMT ' s  are a t t ending paramedic training. Henderson County 
ambulances are staf fed with paramedics . 

In addition, the Henderson-Owensboro area is within the operating 
range of TIKI-MAST helicopter service from Fort Campbe l l ,  Kentucky 
and the MAST operation a t  Fort Knox , Kentucky. Both units have 
s t andby crews available to aid the civilian commun ity. 

police protection in Henderson and Daviess County also inc ludes the 
services of the Kentucky S t a t e  Police Pos t in Henderson. 

The DEIS s tates tha t "nei ther of these counties is insurance rated". 
This is incorrec t .  The Daviess County system has a 9 rating county 
wide and a 7 rating for all s t ructures within 1 , 000 feet o f  a 
hydrant .  Fire s t a t ions are located at Stanley, S t .  Joseph, Utica, 
Airport, Sargho , Mosleyville , Masonville , Pleasant Ridge , Thruston , 
Philpot , Whitesvi lle , Yelving ton and Knot tsvi lle.  Typically, each 
s t a t ion has a rated pumper and a rated tanke r .  In add ition there 
is a variety o f  special service uni t s , such as rescue vehic les , brush 
fire uni ts , e t c .  throughout the coun t y .  The entire sys tem is dis
patched by a centralized system. Each volunteer is radio dispa tched 
in a system which provides automati c ,  pre-progralDlIled back-up and 
support from nearby s ta t ions . 

p . 4-76 Several comments throughout the document seem to imply that the city 
of Owensboro wi l l  have to add to i t s  m.unicipal resources to accomodate 
the growth expec ted. Typical l y ,  a large amount of the growth has 
taken place in the urbanized area outside the city limi t s .  I 
suggest that both Owensboro and Daviess County will have to add 
personnel to provide government services. 

Paragraph 2 on this page states that the " f ire department in Owensboro 
is involved i n  the provision of emergency medical services" . This 
is no longer true. The ambulance-rescue vehicle is no longer 
configured as an ambulance. The City Fire Department does continue 
to provide rescue and extrication services. Some of the f ire fighters 
are EKT certif ied. 

p . 4-77 Most of the public finance section ignores the cost o f  providing 
additional governmental services . For example, in both Henderson and 
Daviels Cout ies,  the local governments provide subsidy to the ambulance 
services. On page 4-76 , i t  is s t a ted that one add i t ional ambulance and 
additional personnel wil l  be required in order to adequat e ly respond 
to medical emergencies . 

:X> I 
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P O. BOX 376 - HE�DERSON. KENTUCKY 42420 TELEPHONE (502) 827-5467 6 

Presiden t .  
Vice PreSident Secretary Treasurer 

. Mr. Ronald G. Dodson . Mr. Ralph E M adison Mn. Miry F.  TraVIS . Mr. WiUiun R. Buster 

[{entucl,y Audubon (9owlcil 

COMMENTS ON DRAFT ENVIRONMENTAL IMPACT STATEMENT 

( S ITE SELECTION PROCESS )  

SOLVENT REFINED COAL- 1 

DEMONSTRATION PROJECT 

NEWMAN , KENTUCKY 

Submitted by 

John Caton, M . D .  

On behalf o f  

KENTUCKY AUDUBON COUNCIL 

Henderson, Kentucky 

February 24, 198 1  

MAl! 0 � 

NATIONAL AUDUIloON SOCIETY - KENTUCKY CHAPTER MEMBERS Brudllct Counry. BucUc., HLib. DaYlc .. Counry. frankfort. Hendenon. Lincoln Trail. Lude RI .. er. Loura",lh:. 
Northern KcnPJck.,. South Cen'luJ. Tradc:w:uer RIver 

The proposed action is construction and operation of an industrial 

plant in accordance with the process design evaluation 1n the draft 

EnVironmental Impact Statement. The environmental impacts of the proposed 

action must be evaluated in comparison with the impact:s of the alternative 

actions that may be taken by DOE, for example : 

"Select an alternative site, design. or plant layout to 
further reduce environmental impacts and proceed with 
construction. " 

Since the SRC-I plant is a demonstration facility and the OEIS readily 

points out the many u nknown aspects ot the facility and that the purpose of 

the alternative site studies is to locate a site that will IIlessen the 

environmental impacts ot the operation" the si ting process is worthy of 

study: 

" In 1 976 Rust Engineering Co . ,  under the sponsorship of the 
Kentucky Center tor Energy Research ( KCER) undertooK an 
alternative site analysis tor selection of a site for a two 
thousand ( 2 , 000) too per day SRC-I plant. The Ru.t Study 
evaluated sites froID a list of potential Kentucky sites supplied 
by leER. The siting criteria used 1n the Rust Study were 
primarily physical, engineerIng and economiC factors that were 
judged to be important tor construction and operation of the 
SRC-I Plant. The Rust Study coosisted of four phases that by 
el1minatlng potential site" from a large list,  sequentially 
narroved tbe DWlber of potential SAC-I 31 tas . Phase I of the 
analysis concentrated on potential 81 ting areas and evaluated 
these areas on general , physical and environmental requirements 
and conatraiats. Phase II ot the analY8is consisted of a more 
detailed evaluation ot the 2'" potential siting areas identified 
io Phase I. This phase reduced the number of potential sites to 
ten. Phase III ot the analysis eliminated five of these teD 
.sites because ot site specific . physical constraints and land 
availability. The tinal pha.se included a more stringent 
evaluation ot the physical, cultural and economic constraints of 
the tive remaining sites. In the tinal .phase seven si te 
requirements were aSSigned weighted values and sites compared. 
Newman. Kentucky was selected as the preferred si te in Rust t oS 
Study and Equality and Lewisport were rated as prime alternative 
sit.... At that tim. the Ex.cutiv. Order. 1 1 988 and 1 1 990 
concerning flood plain/wetland encroachment had fot been i.ssued 
and DOE wa.s not a participant in the projec t . "  

Art.r this 101 tial . 1  ting study the SRC-I Plant was expanded t o  b e  a 

� I 
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six thousand (6 r 000) ton p�r day plant wi th the goal of commercial 

expan:sion to thirty thousand (30, 000 ) tons per day in the future and tbe 

DOE became a participant in the project. 

At this time it vas decided that an expanded site study should be 

undertaken .  Oak Ridge National Laboratories was chosen to do the study. 

Section B.3 of Volume II describes the ORNL analysis which evaluates sites 

·other than Newman for the selection of two reasonable alternative Sites 

for evaluation against Newman. "  

The purpose of this alternative site comparison is not t o  select tbe 

environmentally preferable site but rather in response to the National 

Environmental Policy Act, to evaluate reasonable alternatives to tbe 

proposed action: 

"A major difference between al ternati ve si te analysis 
performed by Rus t ' s  Engineering and ORNL is that ORNL placed 
primary emphasis on environmental criteria and identified tbe tvo 
environmentally least sensitive sites as alternatives to the 
liewman site. The Rust site selection study places primary 
emphasis on engineering cri teria. " 

Since the Rust Study was based mainly on engineering criteria and not 

enVironmental, and since the plant proposed at the time vas the two 

tbousand ( 2 ,000) ton per day facility and not six thousand ( 6 , 000) witb a 

goal of thirty thousand < 3 0 , 000)  tons per day, the Rust Study tecbniques 

should be considered invalid. Since the ORNL study took into account the 

expanded size of the proposed plant and used environmental criteria to 

el imin�e potential Sites, and was done to meet NEPA reqUirements, this 

:study should be considered the only valid 5i te selection process. The only 

problem with the CRNL study is that they didn ' t  consider the Newman site in 

tbe process. 

If the Newman site had been conSidered, however, and compared to tbe 

EnVironmental Variable Chart on page B-B of Volume II of the DE IS whicb Oak 

Ridge National Laboratories used to eliminate potential si te.s because of 

environmental considerations the Newman Si te would fail in every ca tecory I 

1 .  WATER QUALITY - Significant impacts on water quality could re3ult 
from several SOurces on the Green River, Richland Slough and existing 
raparian forests. 

2. ENDANGERED SPECIES - The Indiana Bat was discovered on the site ; 
however, l!Iince the l!Itudy conducted was done at the wrong time of the year 

the s t " tU fi  of the bat i s  n o t  kno;m at t h i , t i m e . 

3. WETLAIIDS - Richland Slough was identified in the DEIS as a 
significant we tland that could be impacted by the plant. 

4. GEOLOGIC HAZARD - According to the DEIS the site is located in 
Seismic Risk Zone 3 which is the highest risk zone. 

5 .  PRllIE AGRICULTURE SOILS - Over 91% of the site is classified as 
prime farmland. 

6. GROUND WATER USE - The DEIS states that the seven-day ten-year low 
flow of the Green River and corresponding ground vater could be jeopardized 
by tbe plant. 

7 .  AIR QUALITY - At the time of the . study Davies County was 
deSignated non-attainment for ozone. 

This Environmental Variable Chart does not even consider the 

Presidential Executive Orders of Hay, 1 977 ,  on floodplain and wetland 

management which were enacted to protect lives and property and restore and 

preserve natural and beneficial floodplain values. Over one-half of the 

Newman site is located below the 100-year floodplain in direct violation of 

these Executive Orders. 

:t> I 
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THE SITE SELECTION DOES NOT MEET DOE ' S  OWN RECO��NDAT IONS 

In June , 1980, DOE publi shed a document c a l l e d  

Synthe t i c  � � the Environment-� Environmental and �

atory Impa c t s  Analys i s .  I n  thi s document the DOE determined 

what locations would be best and wor s t  for locat ing a coal 

conversion plant . Several categori e s  were considere d .  Four 

c l a s s e s  were determined in e ach cate gory . In the Envi ronmental 

Health category- whi ch is based on population density and 

exi sting c ancer rates- Davi e s s  County- the Newman site is in 

the worst class , and Henderson County i s  in the next-to-worst 

cla ss . In the cat egory of Ecologi cal Sens i t i v i ty- which i s  based 

on prime farm land- the Newman site i s  in the next-to-worst 

cla s s .  In regards to exi s t ing air quality- the c i t i e s  of 

Owensboro and Henderson and Vanderburgh County in Indiana are 

shown to be in the next-to-worst class . All o f  these factors 

would indicate that N e�an is not a likely s i t e . 

This information was available to the proposers of 

this pro j e c t ,  but nownere in the DEIS is this inrormat i on 

de scribed. Thi s type of information certainly indi cates that 

the s i t e  s e l e c t i on-process is open to que stion. 

Why did the DOE n o t  u s .  t h i s  i n fo r m a t i o n ?  The N e wm a n  s i te d o e s  

no t t i t  t h e  DOE ' s  o w n  c r i t e r i a .  

I n  s u mm a r y , t h e  D E l S  a mp l y  p o i n t s  o u t  t h a t t h e  N e w m a n  

s i t e  is  o bv i o u s l y  n o t  t h e  c o r r e c t  s i t e t o  l o c a t e  t h e  f a c i l i t y  

a n d  t h a t  t h e  e n t i r e s i t i n g  p r o c e s s  a s  p r e s e n t e d  i s  a n  i n a d e -

q u a t e , i n c o mp l e t e a nd c o n f u s i n g a t t e m p t  t o  s e l e c t  a s i t e 

n o t  e nv i r o n m e n t a l l y  or e c o n o m i c a l l y  a c c e p t a b l e  � o r  a p l a n t  

o f  t h i s  s i z e  a n d  s c o p e . 

A l l  q uo t a t i o n s  � r o m  t h e  S R C - l  d r a f t  e n v i ro n m e n t a l  i m p a c t 

s t a t e me n t .  
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J.k..rch 2 ,  1 9·51 

J��88 A. Reafsnyder 
Res � arch a n� Devel o;rnent M�.��er 

8 

P2trici3 C olburn 
1630 Al exander Ave .  
Owensb oro , Ky. �23Cl 

saC-I ?roj 9 c t  Offic e , U . S .  De�artoent of Enargy ? J. 3vx E 
O�� Ridge, Tn. )783C 
Je.er Sir ; 

In adcii t ion �,; :'.;,: .:)ral presentation at 't�_.;, lab. 23 ,  1981 pull ic 
ne:.;.ring on th.. pr'Jpo3ed SRC-I coal c O!1version ,?l3.nt f:;. �e· .. 'l1lan, Ky. 
I .ish to su'b:ni t m:l tten c �mments for your ravie ..... . 

A.:fter d�i!"lg :J. prelir::.ina1'Y c ost ratio bet�·.·een ti.:� 1.:. t i l l 't,!.' p�' .. _ r-
u s a  o f  the pr�90sed S:aC-I .,?lant a n d.  t il e  enerfJ' v�lue Jf +;!le ?roj ec ted 
.?ro<!uc tl�n of t::e pl ant ( at 2C, 000 '.Jarrels of .:Iil-enar.: •• :,' e,ui-r.el ent ) ,  
there 18 indeed a c ost bei-:.efi t t o  the ,?l ant . �nfortunately, I aj un�bl� to c arry this an�l y s i 9  any further. 
I woul d l ike to see a c ost benefit ratio concuc ted heret including 
ruel consumpt ion tJ trt..:ck, =s.il and bar€lJ, s:.."Ci o-ecol:oZlic i�.:;:.a.c ts on 
8urroundin6 c o��ur.i tie8, displacement of landowners c ost, ;os5io1e cl 8an-u� oosts and rail a�d road �aint�ir.ar.c e ,  and loss t� c=cp yi eld. 
The w��k fcrce �oul i b� l isted once, re ; :omments on �E:S �r. 3RC-II 
plant in "or�nt�'n, � .V!. by �a tura1 Resouroes Defense C �ur�il 2n� �&ti �nal �ildl i f. ?aderat i�r.. 

I em ahti3fied t�t the rest of my questions hEve been addrasaed 
by � coll eagues .  

'l'h::!.l"Jc. y�u for :tour t1m·� i:. nd effort. 

Sincerely, 

:r:I N N 



Newman pro;ecf demands public inpur 8 

Synfue ls spe l l  trouble for Owensboro 
By PAT COLBURN 

There', T-R-O-U-8·J..,..E In River City! 
That's a capital "T" which stands for the 

Tf'5t1ng of us and our families, as "guinea 
plKS " Quoted from the ('nvironmental Impact 
statement for the synruel� plant pro)"lOsed for 
Newman: "()n(' of the purpose! of the SRC-I 
demonstration program Is to IdcnHfy health 
and environmental risks associated with the 
demonstration plant Itspif "Y" alllO stand, for TOJl:k, which the pro
posed Newman plant will spread throughout 
this area. A recent hygiene !tudy by the National InsUtute for Occupational Safety and Health 
Indicated thllt workers at the pilot SRC·) plant 
In Ft. Lewi!, Wash., had been exposed to high 
levl"ls of potentially cancer-cau.si"l chemicals 
Our first wealth is health 

"R" I. for OUf Rlnn which will be further 
polluted with spills and who!W? bank! will face 
greater erosion from increa� barge traffic 
"R" Is also ror the railroad Hope that you don't need an ambulance when an 8O-car unit train 
carrying coal and chemicals comes through 
town each day "0" I. for the Oxyg�n In our air which i8 
dirty oow. H that plant come! In, expect a hazy 
!Ily and Increased fog If you have breathing 
probJenu no ... , plan to stay IMide always "u" I. for the Utter Stupidity of wasting our 
best farm land 10 concrete and steel If the 
plant Ls neither economically oor environmen
tally feasible, ... e canoot reclaim the land Ken
tucky I�es 25.000 ac�.!I of farm land a year to 
developments While 1,484 acres will be lost to 
the plant site Itself, add on 526 acres for the 
power line, and keep adding for the new roads, 
traUer courts, hou.slng and shopping centers, o!c. "8" 1, for the 811110n. of dollars in tues that 
you and I are giving for studies and to wealthy 
eompanles Our money, not the companies, will 
pay for the cleanup of their spilb and the lre-

Pst Colburn, an Owensboro natl�'e, lives at 1&10 Aleunder Ave She is B (ree-/anre pootOfI
rapher snd spokespenon (or TRUST. 

In my 
view 

mendous cost ovemms The pilot SRC-J plant 
had two spills last year. The first spill cost WI hsH a million dollars In tax money to clean up 
�'t of the Newman plant has already risen 
from 'I 4 billion to 13,1 billion Start adding on 
(or higher retail prices, higher rents, hiKher 
utility bUls to onset the plant's po .... er bill and 
for new roads and serviC't's Davie" Countia"s, 
be prepared to start paying an occupational 
tu " 8" also ill for our Birthright which Is 
being U!lurped In the name of eminent domain The taking of privatE' land to give to 8 private 
company I!I another stP.p on the corporate so
cialism ladder .. I .... I, for the Little Thing' that we fall to reo 
mem�r You bought the hype on jobs. but look 
closer Look at all that we're sacrlriclnR for 8 
measly 370 permanent jobs. Nothing In writing 
commits this plant to usp any Kentucky coal. 
And since the plant will rulp out further Indus
trial development In our area, forget about 
getting your children jobs here In the future 
Remember the bit about Italian Industrialists 
possibly becoming partners? Well, they de
clined, but International Coal Refining Co. Is 
stili seekinl foreign Investors. Patriotism, 
where are )'ou"1 

"E" I. for EnryolW whose lire will be af
fected by this crash progTam of government 
glvea .... ay. "E" Is also for Energy in whkh our 
nation abounds. While huge 011 and natural Kas 
reserves are being discovered, and while this 
nation WASTES oTlf'-quarter of its enerKY 
supply throuKh lneffltlency, does It make sense 
to further dissipate our money, health and 
land? Waste oot, want not. Let's start planning 

for a better development of our country, coun
lies and town. "E" also Is for the Envlrorunen
tal Impact Statement for the Newman plant 
and for the other studies for development such 
as the one belnK done by the Green River Area 
Development District These reports make up 
the blueprint by which we may plan our SOCial. 
ecooomlc, resource and envlrorunental pro
gTess, rationally 

President Reagan has cut this plant out of 
the national budget, and after many more 
months of wranglinl in Congress the Newman 
plant will be finished for good. Meanwhile, mil
lIonl of our taI dollars continue to be given for 
JCRC's sales job 

If you care aboul your family, If you care 
about your pocketbook,  If you care about 
ownl"l your own property, and If you care 
about the future of this a�a, now is the time to 
act! 

Don't worry that you might not know 
enough Who does � Don't worry if you think you 
can't write as well as the next penon Don't 
worry if you think you don't !peak as well 
before an audience. tr you want to worry, 
worry about what this region will be like if you 
IKnore the facts, If you don't write or speak out 
If we lose because of apathy or resignation, you 
may be able to move a .... ay, but your famlly and 
neighbors may not. It doesn't matter what your 
particular reasons are. It does matler that you 
make your opinion known Help put a stop to 
this !quandertng of precious resources. Our 
scienttsts, lawyet8 and experts can fight in the 
courts lind through the webs of bureacracy, but 
without your support and your input, It will be a 
lonl and painful proce!s. 

AUeDd aDd .peak out at the public hearing! 
for the Newman plant to be held at Davless 
County High School at 7 p m., Monday, Feb. 2.3 
and at Starfley Elementary School at 7 p.m , 
Wednesday, Feb. 25. Or write your comments 
- three sentences or three pages - but write 
before March 2 to: James A Reafsnyder, Re
search and Development Manager, SRC-J Pro
Jects Office, U S  Department of Energy. P.O 
BOI E, Oak Rldgf'. Tenn 37830 

):> I N W 
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FEB 2 4 1981 

Mr. Don Beevers 
Office of Special Proj ects 
Department for Natural Resources 

and Environmental Prot ect ion 
4th Floor . Cap i t a l  P l aza Tower 
Frank fort . KY 40601 

Dear Mr. Beevers : 

DEPT. tli<TU;,Al P,,;, : ENV. MlOr. 
POllCY & PROGRAAI AIIAl YSIS 

RE :  Draft Environment a l  Impact 
Statement (ElS) - Solvent 
Refined Coal - I (SRC- 11 
Demonstration Pro j ect 

Members of my staff have reviewed the referenced document and offer the 
fo l l owing general and spec i fi c  comments and recommendations . 

The Fish and Wi l d l i fe Coord ination Act (FWCA) requires that a l l  water re
lated pro j e c t s  that are federa l l y  fund e d ,  l i c ensed or pemi tted must be co
ordinated .with the U .  S .  Fish and Wi l d l i fe Service and the state F i sh and W i l d 
l i fe Agency. Coord ination should consist o f  assessing t h e  impacts o f  t h e  pro
posed action on the fish and wi l d l i fe resources of the pro j e c t  area and developing 
plans for IIi t i gating any losses that may occur due to the impac t s .  To dat e ,  we 
are unaware o f  any mean ingfu l  efforts to comply with the provisions o f  the FWCA. 

A l e t t e r ,  presented in Volume I I ,  Appendix I, page 1 4 ,  mentions the FWC,\ but 
does not demonstrate an e ffort to get coordination and planning underway . A l s o ,  
t h i s  Department w a s  n o t  contacted regarding this l et t e r .  I t  i s  our opinion , 
therefore , that coordination between the U. S .  Fish and W i l d l i fe Service (USFWS) . 
the lentucky Department of Fish and Wi ld l i fe Resources (KDFWR) . and the Department 
of Energy (OOE) be implemented as soon as pos s i b l e  and that any m i t i gatory p l ans 
be implemented concurrent with proj ect development. 

The FWCA is the keystone in assuring that fish and w i l d l i fe resources are 
given adequate consideration in the development o f  our natural resources and i t s  
impleatentation cannot be overlooked . 

A R N O L D  L � 1 "'t C I"H: ;" L  B L O C;  " I  G A M E  F A R M  R e A D  F R A N K F O R T .  K'r". 40601  

Mr" Don Beevers 
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Many o f  t h e  impa c t s  t o  fish a n d  w i l d l i fe resources that a r e  assoc iate,d 
w i t h  the development o f  SRC � I  and i t s  proposed cOl"lll'i1erc i a l i :at ion are indirec t .  
They shou l d ,  howev e r ,  be addressed more ful l y  i n  the documents . 

Socioeconomic impacts such as increased demand for transpo r t at Ion systems , 
hous ing and other ac t i v i t i es assoc i a t ed .... i t h  the devel opment of SRC - I  wi l l  
usurp many acres that are current l y  ava i l ab l e  for produc t i on o f  f i s h  and wi ld
l i fe resources " These acreages should be con s idered in a s s e s s i n g  overa l l  project 
impact s " 

Increased and a c c e l erated l o s s  of h a b i t a t  through increased coal mining to 
prOVide coal to the SRC- I fac i 1 i ty wi 11 impact fi sh and wi Id 1 i fe resourc e s . '\s 
stated earl i e r ,  these acreages should be consi dered i n  determining over3 1 1  pro j e c t  
impac t s "  

Devel opment o f  the SRC - I  fac i l ity on prime farmland presents a strange 
di chotomy espe c ia l l y  in l i ght o f  the fate and wel l -being of f i sh and w i ld l i fe 
resource s .  As prime farmland is taken out of produc tion for devel opment of the 
synthet i c  fuel indus t ry ,  agricul tural product i on fa l l s  proportiona l l y .  I n  efforts 
to maintain agricultural production leve l s  on a statewide or nati onwide b a s i s ,  
increased pressure i s  exerted t o  b r i n g  lands currently not in agri cultural pro
duction into produc t i on .  The s i tuation is wel l exemp l i fied i n  Kentuck y .  

The ma j or drainage basin� of t h e  Jackson Purchase region o f  Kentucky are 
curren t l y  s l ated for drainage by various agencies of government . The reason 
being to increase the agricultural base of the region, the state , and the nati o n .  

T h e  major portions of the drainages in t h e  Purchase region current l y  e x i s t  
as we t l ands or bottomland hardwoods " B o t h  o f  t h e s e  h a b i t a t  types a r e  extremely 
valuable to fish and wi l d l i fe resources . Should drainage o f  these systems occur , 
fish and w i l d l i fe resources w i l l  be devas t a t e d .  Agai n ,  no consideration is given 
in the document for thes e types o f  cause and e ffect r e l a t i onships when devel opment 
is proposed on prime farmland . 

For the purpose of organi z a t i o n ,  s p e c i fi c  corrunents on impa c t s  assoc i a t ed with 
the devel opment o f  the SRC - I  fac i l i ty and other synthetic fue l s  programs in western 
Kentucky w i l l  be provided catagori c a l l y "  The major catogories are aquatic and ter
restri a l  w i l d l i fe .  Comments are a s  fo l lows : 

Aquat i c  

Page 1 - 34 ,  Section 1 . 4 . 2 . 1  - Water ava i l abi l i ty . 

Determinations as to the ava i l abi l i t y  of water should take other water useS 
into consideration . Devel opment o f  all or any o f  the six proposed fac i l i t i es 
should consider the instream f l ow needs of the aqua t i c  organ i sms which exist in 
the area of the fac i l i t y ( i es ) .  Extensive research has been conducted in t he 
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western United States to determine t h e  water needs o f  aqua t i c  organ i sms . Further , 
extensive l i t i gation has determined that t h e  water needs of fish and w i l d l i fe re
sources are l e g i t imate uses that must be provided for i n  the devel opment of user 
scheme s . 

Wh i l e i n s tream flow needs for f i s h  and w i ld l i fe resources has j us t  recent l y  
come to t h e  forefront i n  t h e  eas t ern Un i ted States , t h e  precedence uph o l d i n g  t h e i r  
importance has b e e n  estab l i shed . Th i s  po int shou l d  be e l aborated upon i n  t h e  F i n a l  
E I S  a n d  guarantees provided that i n s t ream f l ows fOT f i s h  a n d  w i ld l i fe wi l l  be main
t a i n e d .  

P a g e  1-38,  S e c t i o n  1 . 4 . 3 . 3  - W a t e r  ava i lab i l i t y  

This s ec t ion draws the d i s t inc t i on between w i  thdrawn a n d  consumed water.  Con
sumed water , or water that is chem i c a l l y  or phys i c a l l y  a l tered is 1 2 , 000 g a l / m i n . 
for the SRC - I  fac i l i t y .  Further (page 4 - 1 0 0 ) , it is s t ated that 2 percent , 7 per
cent , and 30 percent of the 7 - d ,  1 0 year l ow f l ow of the Green River w i l l  be con
sumed w i th the SRC - I  d emons t ra t i on fac i l i t y ,  the SRC - I commerc i a l  fac i l i t y ,  and 
the SRC - J  combined w i t h  the other pro j ect s , respec t i v e l y .  

Entrainment o f  phytoplankton , zooplankton , l arval f i s h  a n d  other aquatic 
organisms that are unab l e  to escape intake veloc i t ie s  wi l l  r e s u l t  i n  their deat h .  
The percentage of water taken in tends to r e f l e c t  t h e  percentage of t h e  b a s i c  food 
c h a i n  a v a i l a b l e  to aqua t i c  organisms that is l o s t .  Th i s  has a poten t i a l  devas t a t i n g  
effect upon a n  a r e a  of the Green River that i s ,  i n  o u r  profe S S ional opinion, a l ready 
severely degraded. Losses of t h i s  magni tude during the flow regimes described 
are unacceptab l e .  I n format i on regard i n g  entrai nment rates during normal flows 
should a l s o  be addres s e d .  

Much research has been conducted o n  t h e  des i gn o f  i n t ake structures to l e s sen 
impingement of fishes . P l an s  for m i t i ga t i n g  impingement shou l d  also be addres sed . 

Water qua l i t y  problems in the Green River are adequa t e l y  addres sed , however, 
the worst case scenario (page 1 - 3 5 ,  Tab le 1 . 6  and page 1 -4 1 ,  s e c t i on 1 . 4 . 3 . 4  -
Water qua l i  t y )  that is constructed warrants concern. Documented assurances that 
the Best Ava i l ab l e  Current Technology ( BACT) w i l l  a l l ow for :ero d i scharge (page 
1 - 4 1  and 4 2 ,  s e c t i on 1 . 4 . 3 . 4  - Water qual i ty )  should be prov i d ed .  

On page 4 - 1 0 0 , the s e c t ion o n  w a t e r  qua l i t y  and aqua t i C  ecology describes 
the pos s i b l e  impacts of water qua l i t y  on aqua t i c  eco logy . The effec t s  infl i cted 
upon aquat i c  organisms through heavy met a l  uptake and accumu l at i on are genera l ly 
subt l e  and crypt i c . Impacts may be beyond preven t i on by the time they are d i s 
covered . Attention to t h i s  problem i s  e s s e n t i a l  and should b e  addressed further . 

The document describes precautions t h a t  wi l l  be t a k e n  to c o n t a i n  s p i l l s and 
control runoff water on the s i t e .  Due to the importance of R i c h l and S l ough to 
resident and mi gratory fish and w i l d l i fe resourc es , par t i c u l ar a t t ent ion should 

Mr . Don Beevers 
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be g i v e n  to t h a t  portion o f  the s i t e  wh i c h  drains i n t o  R i c h l and S l ough v i a  
Bryant Ditch . Further, a l l  precautions s h o u l d  be t a k e n  to el iminate the entry 
o f  sediments into the R i c h l and S l ough are a .  

Excavation and subsequent destruction of t h e  riparian zone a long t h e  Gree.n 
River w i l l  be nec e s s i t ated for the construction o f  the barge s l i ps (page 4 - 2 -l , 
paragraph 4 and page 4 - 2 6 ,  l a s t  paragraph) and water i n t ake and d i s charge s truc
tures . To offset damages to the aquatic system and the assoc i a t ed terres t r i a l  
w i l d l i fe spec i e s , we recommend that the r i p a r i a n  z o n e  be re-est a b l i shed where 
feas i b l e  by revege t at ing w i th spec i es indi genous t o  the area . Revege t a t i on should 
be at a denS i t y  (stems/acre) s i m i l a r  to that w h i c h  e x i s t s  in und i s turbed s e c t i ons 
o f  the Green River. SpeC i e s  compos i t ion shou l d  re f l e c t  the r e l a t i ve importance 
values of spec i es indi genous to the riparian zone . 

The document correc t l y  ident i fi e s  sedime n t at i on (page 3 - 2 3 ,  paragraph 2 )  
a s  b e i n g  the most s i gn i ficant po l lutant entering the Green River. We concur . 
We are l i kew i s e  of the o p i nion that the shearing effe c t s  of continual barge traf
fic may advers e l y  effect aqu a t i c  organisms (page 3 - 2 3 , paragraph :: ) . Si nce the 
barging of coal to the SRC- I fac i l i ty w i l l  undoubted l y  be a maj o r  coal transpor
tation mode ,  the impac ts of shearing a c t i on and the resuspension of sediments 
that resu l t s  w i l l  c o n t i nue and i n t ens i fy an a l ready ident i fi ed prob lem.  The re
covery pot ent i a l  o f  aqua t i c  resources w i l l  be e l iminated as the problem is aggra
vated . 

I ncreased barge traffic w i l l  a l so tend to c ompound the prob lem of fisherman 
harassment on the Green R i v e r .  

Terres t r i a l  

P a g e  1 - 4 7 ,  Sect ion 1 . 4 . 4 . 3  - So i l s .  

We agree that the large volumes o f  ash t h a t  w i l l  b e  generated b y  opera t i on 
of the SRC - I  fac i l i  ty could cover large areas o f  topso i l .  I n  l i ght of current 
technOlogy . such a prac t i c e  should not be i n s t i t u t ed . 

Coal fired power p l an t s , l i kew i s e , have a s h  d i sposal prob lems . They , howev e r ,  
either stockp i l e  the topS O i l  prior t o  a s h  depo s i t i on or o b t a i n  addi t i onal tops o i l  
to fi l l  over the d i sposed ash . I n  a n y  ca s e ,  open d i s po s a l  methods o f  ash such as 
you i n d i c a t e  should be abandoned . 

D i sposal s i t e s  should be l ined w i t h  an impervious mat e r i a l  after the tops o i l  
h a s  been removed a n d  stoc kpi l ed .  A s  t h e  d i s po s a l  area i s  fi l l ed , t h e  tops o i l  
should b e  redepo s i ted on t h e  ash a n d  t h e  area revegetated . Reveget a t i on should 
cons i s t  o f  p la n t i n g  a gras s / l egume c ommun i ty o f  orchard grass and c l over which 
should then be a l l owed to proceed through natur a l  succ e s s i on .  

Page 1 - 4 7 ,  SectIon 1 . 4 . 4 . 5  - F l ora and faun a .  

Statements made in t h i s  sect ion would l ead o n e  t o  be l i eve t h a t  these species 
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wh i c h  occur on t h e  SRC- I faci I i  t y  s i  t e  cou l d  and wou l d  r e l oc a t e  in adequate 
h a b i ta t s . Stockpi l i ng of w i ld l i fe a s  you describe does not occur a s  adj acent 
habi t a t s  are probab ly at or near carrying capac i ty and , therefore , incapab le 
o f  incorporat ing the d i s p l aced i n d i v idua l s .  

A more rea l i s t i c  s t a tement ..... ou l d  b e  that those ind i v idua l s  of spec i e s  oc 
cupying the s i t e  wou l d  peri s h .  Further , the area wi l l  be perma n en t l y  lost to 
produc t i on of W I l d l i fe spec i e s  for the l i fe of the pro j ec t .  

Vo l ume I I , Append ix K - Terres t r i a l  E c o l ogy . 

Whi l e  the documented occurrence of the federa l l y endangered Indi ana bat (Myotis sodaLis) is important and warra n t s  spec i a l  considera t i on , we feel that 
the terre s t r i a l  ecol ogy of the area should be addressed i n  suffi c i e n t  detai I to 
make the pub l i c  aware of the overa l l  value of the s i te to w i l d l i fe .  

Even though the terres t r i a l  ecology of t h e  SRC - I  s i t e  i s  documented in the 
E n v i ronment a l  Repo r t , this report is not read i l y  ava i l ab l e  for pub l i c  rev i ew .  

We concur w i t h  the findings concerning the Indi ana bat and support your 
recommendat ions for a t t empt i n g  to minimi ze any adverse impa c t s  that could affect 
i t .  

Page 2 - 7  and 3 ,  Section 2 . 2 . 1 . 2 - Support ing fac i l i t i e s . transmis s ion l i n e s . 

In add i t ion to the procedures out l ined in the document concerning transmi s s i on 
l in e  rou t i n g ,  which inc ludes rerouting t h e  a l i gnment to miss R i c h l and S l ough , we 
recommend that the fol lowing pra c t i c es be i mp l emented a l ong the r i g h t - o f- ..... ays (ROW) . 

ROW ' s  that course through areas that must be c l eared of e x i s t i n g  veget a t i on 
should be d i sked , fert i l i zed , and p l anted in a manner to estab l i sh a two- t h i rds 
graS S - l egume (orchard grass and c l over) conunun i t y  and a one - t h i rd mixed shrub com
mun i ty . Maintenance of the corridor in t h i s  community s t ructure should be accom
p l i shed by mechani c a l  means . 

Page 3- 1 2 ,  Paragraph 5, Section 3 . 2 . 1 . 3 - Vegetation and W i ld l i fe ,  W i ld l i f e .  

The SRC- I fac i l i t y  i s  located in the Green R i v e r  f loodp l a i n  which has been 
a h i storic w i n t ering area for migratory waterfow l . Waterfowl from the adj acent 
R i ch l and S lough and t h e  S l oughs W i ld l i fe Management Area most certa i n l y  use the 
present s i te a s  a feeding a re a .  This benefit w i l l  be l ost with devel opment of 
SRC- I .  Further, with the proposed construction o f  other synthetic fuels fac i l i t ies 
in the general area, waterfowl usage wi l l  be further curtai l ed .  

We are i n  s l i gh t  agreement w i th the s t a t ement (pages 4-23 and 24) a l l ud ing to 
the fact that intensive agr i c u l  ture on the proposed SRC- I site has led to the 
presence o f  w i l d l i fe conunun i t i es of relative low d i ve rs i ty .  I t  should be noted 
t h a t  agricul tur a l  produ c t ion, whi I e  on a less intens ive s c a l e ,  i s  a major part of 

Mr . Don Beevers 
Page S i x  
February 24 , 198 1  

the management p l an o n  a l l  of our w i ld l i fe management areas in Kentuc k y . Res idua l 
weeds and wasted grains that occur in agricul tura l f i e lds supply food and some 
cover to resident and migratory w i ld l i fe spec i e s . 

Conunents given ear l i e r  in the Aqua t i c  c a t egory a l luded to the protection of 
the qual i ty 0 f wat er ent eri ng R i c h  land S l ough . The swamp rabbi t (Sy Lvi l..agus aquaticu.s ) is known to have occurred in the area in recent years . The swamp rabbit 
i s  on our l i s t  o f  spec i e s  of high s t ate i n t eres t and , therefore , shou l d  be gi ven 
s pe c i a l  concern w i th regard to pro t e c t ion of R i ch l and S l ough and its water qua l i t y .  

I n  summary , we feel that there are many unanswered questions regarding fish 
and w i ld l i fe resources , the impacts that would be wrought upon them, and the 
methods to be impl emented to offset or minimize the impa c t s . Prompt implementation 
of the prov i s i ons of the Fish and W i ld l i fe Coord i n a t ion Ac t should be undertaken 
to ascertain losses to fish and w i l d l i fe and to p l an for their replacemen t .  

The profeSS ional s t a ff of t h i s  Department wi l l  be ava i lab l e  for techn i c a l  con
s u l t a t i on when the need a r i s es . 

Thank you for the opportun i t y  to comment and we look fONard to your continuing 
cooper a t i o n .  

CH : LE S : smc 

Sincerely, 

-+// 
Carl E "  "Ka)'� 
Commi s s i on er 

copies : Joe Bruna , Director of Wi l d l i fe Management 
B i l l  Graves , Ass t .  Di r . , W i l d l i fe Management 
Pete Pfei ffer , As st . D i r . , Fi sheries 
David Be l l ,  :iorthwestern D i s t r i c t  F i shery Bio logist 
Ben Burn l e y ,  W i ld l i fe B i o l o g i s t  
L e e  N e l s o n ,  W i ld l i fe B i o l o g i s t  Tom Ta l l ey , USFWS 
Al Lucas , USEPA 
Environmental Section F i l es 
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Envi ronmental Rev i e  .. 
Office of Spec i a l  Proj ects 
Department for Natural  Resources 

and E nv i ronmental Protection 
4th Floor,  Ca p i ta l  Pl aza To..er 
Frankfort , Kentucky 40601 

Gentl emen : 

February 20 , 1981 

Subj ec t :  Draft Envi ronmenta l Impact Statement 
DOEIE I S-0073-D/V I 
SRC-I Demonstra t i o n  Project 
Ne"",a n ,  Kentucky 
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Attached i s  a copy of a l etter of February 1 0 ,  1981 , s i gned by Governor Brown 
and Fra n k  R. Metts , Secretary of the Kentucky Department of Transporta t i o n ,  wh ich 
provides KYDOT ' s  cO/Tl11ents on the subject envi ronmenta l impact sta tement .  

Al so attached are deta i l ed cO/Tl11ents on the draft E I S .  

S i ncerel y ,  �-

�B'!tt 

Attachments 

cc: J i m  Fehr 
Bruce S i r i a  
Don Ecton 
Tom Scott 
A. W .  C l ements 

State H i ghway Eng i neer 

KYDDT 
Deta i l ed CO/Tl11ents on Draft E I S 

For SRC-I Demonstra t i on at Ne"",an , Kentucky 

1. A comb i na t i on o f  Park and R i d e ,  Bu s i n g ,  and R i desharing Programs a l ong .. i th 
staggered da i l y  .. ork schedu l e s  shou l d  be d i scussed as a m i t i ga t i on a l terna
t i v e  in more deta i l  in the F i na l  E I S .  

2 .  P .  3-50 

a) Sta tement i n  E I S  
" F inally ,  the Green Ri ver Bri dge a t  Spottsv i l l e  i s  very dangerous , 

KYDOT Respon se 
We bel , eve the above shoul d be changed to say the bridge i s  geometrical l y  
substandard because o f  i ts pavement .. i d t h  o f  o n l y  2 0  feet .  

b )  Statement i n  E l S  
"US 60 bet .. een o..ensboro and Henderson i s  presently ma i n ta i ned to pro v i d e ,  at 
the m i n i mu m ,  a level of serv i ce ( l evel D )  

KYDOT Response 
US 60 i s  not ma i nta i ned to pro v i de any spec i fi c  l evel of serv i c e .  Level of 
serv i c e  merely descri bes the qua l i ty of fl o .. on the h i gh .. ay.  

3 .  P .  3-51  

Statement i n  E I S  
" I n s p i te of l ow suff i c i ency ra t i n gs ,  the state has n o  p l a n s  t o  wi den or 
upgrade US 60 between Henderson and Owensboro . Thi s is caused in part ( 1 )  
by the genera l l y  nega t i ve a t t i tude o f  the state l e g i s l ature toward new 
expend i tures and ( 2 )  ava i l ab i l i ty of a para l l e l  faci l i ty (Audubon Parkway) 
between the two c i t  i e s .  " 

KYDOT Response 
Item 2 i s  correc t .  I tem I i s  mi s l ea d i n g .  A t  the t i me  the E I S  w a s  prepared 
KYDOT had no pl ans to wi den US 60 because of the current shortage of hi ghway 
construction funds . Add i t i onal con s i dera tion is be i ng g i ven at th i s  t i me  
because o f  t h e  poten t i a l  synfuel pl ants . 

4. P .  3 - 52 ( 1 )  and P .  4-81 ( b )  

a )  Statement i n  E I S  
"Therefore , the w, den i ng of US 60 to four I anes west of Fronti er Dri ve ( 1 .  1 
mi l es )  i s  mandatory , regardl e s s  of whether the SRC - I  P l ant i s  construc ted . "  

b )  Statement i n  Us 
"The TAM Analy sis of Traffi c Impacts . . .  con s i dered w i dening of US 60 to four 
l anes west of Frontier Dri ve ( 1 . 1  m i l es )  as mandatory . "  

KYDOT Respon se 
The widen i n g  of US 60 to four I anes ..est of Frontier Drive regard l e s s  of 
whether the SRC-I Pl ant is constructed is not manda tory . Improv i ng US 60 
is a des i rabl e projec t .  Al though no pl anstor improvement e x i s t  at the 
present time,  addi t i onal con s i dera t i on i s  be i n g  g i ven because of the poten
t i a l  synfuel pl ants . 
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5 .  P .  3 - 52 

Statement i n  E I S  
" Improvement o f  U S  6 0  t o  a d i v i ded four-lane hi ghway from the U S  41  i n tersection 
to the eastern Henderson C i ty 1 imit is a n t i c i pated by 1986 because of normal 
traffic growth of l ocal ( not SRC - l  rel ated ) traf f i c  accord i ng to Kentucky �OT . '' 

KYOOT Response 
The above statement is i ncorrec t ;  KYOOT had no pl ans to four l ane th i s  secti on 
of US 60 , part i cul arl y by 1986 , at the t i me the E I S  was prepared . Add i t i onal 
consi deration i s  be i ng gi ven presently because of the potenti al synfuel p l a nts . 

6. P. 4-82 

Statement in E I S  
" For th i s  mi ti gat i on al ternative t o  b e  practic al , four-l a n i ng past ( s i c )  U S  60 
wo u l d have to receive h i g h  pri o r i ty from KYOOT . "  

KYOOT Response 
Even ,f four-l aning o f  US 60 were g i ven h i gh pr ior i ty b y  KYOOT, i t  cou l d  not 
be compl eted in t i me to accommodate the sched u l ed peak constru c t i on worker 
traff i c .  Therefore , four- l a n i ng of US 60 does not appear at t h i s  t i me to be 
the most practical  a l ternat i ve to pursue. 

7.  P . 3-50 

Final EIS may need to d i scuss why the h i g hway bridge over the L & N tracks 
near Henderson is a major structural flow constra i nt .  

8 .  P .  3 - 5 1  

Tabl e 3 . 26 _ Thi s  tabl e descri bes t h e  l evel of serv i ce for a two-l ane rural 
h i g hway . . .  not US 60 in parti cul a r .  Therefore , the reference to US 60 i n  
hea d i ng shou l d  b e  e l i mi n ated . Tabl e 3 . 26 - The source shoul d probably by 
the 1965 Hi ghway Capac i ty Manua 1 . 

9. P. 4-81 

I n  the tabl e the desc ription of the Section for the 1st Section shou l d  read 
"US 60 from US 41 to 0 . 2  mi l e  east of the Henderson C i ty L i mi t . "  

1 0 .  P .  4-82 

C l a r i fi cat i on is needed on who is propos i ng a new i nterchange at Audubon 
Parkway and KY 1554 .  

-

1 1 .  P. 4-83 

Costs shown in the Tabl e for KY 1554 are in error. The costs shown for 
" 1 554 to 24 feet" and " 1554 three l ane" i nc l ude the cost of the i nterchange . 
These estimates shoul d be revi sed to : 

KY 1554 to 24 feet - $5 , 650, 000 
KY 1554 three l ane - $7 , 700 ,000 

A l l  estimates should be i dent i f i ed as being based on 1980 costs . 

1 2 .  P. 4-84 

On page 4-84 in the bottom paragraph next to l a st l i ne ,  approx imately 200 
veh i c l es are ident i f i ed as u s i ng U S  60 at peak travel t i me s  i f  a "Park and 
R i d e "  Bus Program is used. Under the Sec t i on "Park and R i de Rai l "  on page 
4-87 f i rs t  paragraph t h i s  number is 160 veh i c l e s .  S i nce the scenario i s  
the same , the number o f  veh i c l  e s  shou 1 d a 1 s o  be the same . 

1 3 .  P. 4-82 

One of the major problems wi th any US 60 reconstruc t i on near Henderson i s  
u t i l i ty relocat i o n .  Th i s  should be addressed i n  the E I S .  

1 4 .  Park and R i de Bus 

E s t i mates of cost of commuter bus serv i c e  appear to be qui te high represent
i ng a wors t case es t imate . KYOOT ' s ana 1 ys i s  of the Hughes proposa 1 s 1 ead 
to an estimated service cost of l es s  than $4 , 000 ,000 for the contract period 
i n  1980 dol l ars . The use of competi t i ve bids or the poss i bi l i ty of prov i d i ng 
trans i t  service i n-house shoul d a l so be cons i dered. The f i nal  E I S  shou l d  
reflect mo s t  probabl e costs . 

1 5 .  Park and Ride Rai l 

It appears that opera t i ng costs have been i gnored. The cost of d i esel fuel 
to run the l ocomotive wi l l  mo s t  l i ke l y  be the l argest cost i nvolved.  The 
f i na l  E I S  shou l d  address t h i s  cost and a s s i g n  respon s i bl i ty for i t .  The 
cost f i gures shown in Tabl es 4 . 37  and 4 . 38 m i s represent the facts unl ess 
they i ncl ude a l l  cost s .  

1 6 .  Ri deshar i ng 

It i s  pos s i bl e  to set up a vanpoo l i n g  program whereby capital  costs loQu l d  
be defrayed by program part i c i pants . The fi n a l  E I S  shou l d  i nc l ude a d i scuS
s i on of the need for adequate park and r i de l ots in Henderson and Owensboro 
to faci l i tate car, van and/or bus poo l i n g .  
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DEPARTMENT FOR HUMAN R ESOURC E S  

DEPARTMENT O F  F I SH & W I LD L I F E  RESOURCES 

D EPARTMENT OF TRANSPORTAT I ON 

KENTUCKY HER I TAGE COMM I SS I ON 

UN I VERS I TY OF KENTUCKY 

COMMENTS ON 

DRAFT ENVIRONMENTAL I MPACT STATEMENT 

SOLVENT REF I NED COAL � I (SRC - I l  D EMONSTRAT I ON PROJECT 

NEWMAN ,  KENTUCKY 

OFFICE OF THE SECRETARY 

DEPARTMENT FOR HUMAN RESOURCES 
COMMONWEALTH OF KENTUCKY FRANKFORT 4(W21 

Februar y 2 5 ,  1981 

Ms. Jackie Swigart, Secretary 
Department for Natural Resources 
5th Floor 
Capital Plaza Tower 
Frankfort, KY 40601 

Dear Ms. Swigart: 

1 1  

This letter is both in response to the request for comment on the Draft Environ_ 
mental Impact Statement for Solvent Refined Coal-l (SRC-[) and for your information. 

We have reviewed the Statement in some detail relating to employment, training, 
and manpower effects, and also related to this Departm ent's responsibility to protect the 
public health in the Commonweal tho 

M anpower and Training 

We have no difficulty with the estimates or impacts regarding labor market effects. 
We did note t hat t here is projec ted a six-month slippage in t he  loading schedule but do not 
feel that it will aff ec t  the building trad�s with regard to their providing the necessar y 
skilJ craft in accord with our verbal contact with them. The only rea! difference we find 
is aboo t a 996 change with regard to the population of carpenters, both floaters and 
<;ommuters. 

In general, we would hope that the labor market impact within the area could be 
influenced positively if we were able to locate a skill center in the area to allow area 
unemployed residents to be trained or retrained for high impac t skilled trades. 

P<i>lic Health Effects 

There is no doubt that SRC-I will have highly desirable effects on the state's 
economic development. We feel, however, that there is a real need to voice concern 
abrut the health implications of  the project. 

We have kept in  mind that the development of  environmental, health, and safety 
information is one of the stated obj ectives of DOE's coal liquefication program, and that 
the proposed plant at the Newman, Kentucky site is one of a series of steps designed to 
gather that information. In this regard it is comforting to note that the SRC-J model 
plant at Fort Lewis, Washington had been operational for the past 5 years without 
dOOJmented process induced worker morbidity or mortality; but even at the demonstration 
level, the Newman plant will be  much larger and therefore will comprund and magnify the 
known as well as the unknown hazards and risks adherent in the process. Furthermore, 
latency periods for chemicaJly induced pathologies are frequently far in excess of 5 years. 

The health implications of the SRC-I project outli ned in t he EIS are complex and 
distressing. The liquefaction process wiJJ produce many known toxic, carcinogenic, 
teratogenic and mutagenic compounds inclooing highly dangerous aromatic polynuclear 
hydrocarbons. However, the report indicates that the qualitative and quantitative 

:to> o N I.D 



compasitions of SRC products and wastes will fluctuate with changes in coal feedstock 
and process conditions making it impossible to predict the specific compounds and exact 
concentrations of such compwnds that will be present in produc ts, intermediate streams, 
wastes, and occ\,.f)ational environments. (It is d isquieting to note that environmental 
qlBlity standards and emission limitations do not yet exist for most of the classes of 
compounds that are of concern.) The workers wiU also be exposed to a number of other 
hazards iocluding thermal accidents, explosions, and coal dust. 

There are also sign ificant commooity health hazards and risks associated with the 
propased SRC-I plant operations. Al though it is being designed to minimize atmospher ic 
particulate and gaseous emission5, to treat and reqc1e waste water, and to dispose of 
solid wastes without contaminating groundwater,  the potential for major upsets in the 
system with direct or indirect exposure of the publiC to process materials will always be 
present. In addition to the relatively imocuous solid product, heavy and light fuel olls will 
be produced in large volumes and shipped in railroad tank cars to Pittsburg, Pemsylvania 
and Lake Charles, Louisiana with the possibility of accidents and spills accompanied by 
fire, air pol1ution, and water pollution r isks any place along the routes. 

The EIS is replete with engineer ing controls and mitigation procedures. However, 
many of them are described in very general terms, as must be the case because of the 
exper imental nature of the project and lack of knowledge about the process variables at 
the proposed expanded level of operation. 

Other ptblic health implications of the SRC-I project relate to the influx of large 
oombel"5 of construction workers (up to 3,500 at peak) and attendant stresses on housing, 
transpa-tation, and services including medical ser vices. These problems will be further 
compounded when aU of the planned synfuel and power plant proejcts are under 
construction in the region. Mobile home park development and new housing construction 
wiu result in more septic tank and lateral field installations in areas characterized by 
marginal to poor soll, and increased vehicular traffic - including coal trucks - which will 
increase the oornber of accidents and create dust problems with an impact on people who 
live in areas far removed from the plant locations. 

Additional Mitigation Measures Needed 

We wish to request that the foUowing additional information or procedures be 
provided, developed, and identified in the 8S for public health purposes: 

I. A selection of representative, sentinel compounds that can be easily detected 
in air and water, and whim will call attention to insidious leaks in the system 
and tr igger appropriate investigation and control procedures. 

2. An alarm system whim will result in immediate notification of appro priate 
local, regional, and .tate officials and agencies should an emergency ar ise. 

3. A system to coUect and store human tissues and materials from the food main 
in the area for future analysis and comparison purposes when m ore know ledge is gathered on the metabolites of process related memicals and their biologic 
effects. 

In Addition, the Department is contiooing its dialogue with the Kentucky Depart
m ent of Energy Officials on the development of a more effective system for collecting and analyzing mortality and morbidity data. 

This has been a complicated response but we feel that the issue demands consider
able scrutiny on the part of all public officials and agencies. Please let us know if we can 
provide additional detall. 

cc: William Sturgill 

sinc

r

er�IY, 

CL � I I i C\.; . nUl. ' k��'ti� 
Dr. W. Grady Stum d, Secretary 
Department for Human Resources 

:t> I W C) 



12  

• J ... c . o c  S .... , G  ... " r  . Ii ' 
0·' ... · ·'·'� 

,\� ".} J o  ... ", " gROWN. _ "  

C O M M O N W EA L T H  O F'  K E N "' U C K Y  

D E PARTM E N T  F O R  N A T U R A L  R E S O U R C E S  A N D  E N V I R O N M E .'HAL P RO T E C T I O N  

O F' F' I C E  O F'  T H E  5 E C R E7 A R Y  

FRA N I( F'O R T  K E "' T U C K Y  40601  
�(CC� .. � O "  r. 5 � 2  

March 2 ,  1 9 8 1  

Mr . James A .  Rea fsnyder 
Res e a r c h  and Development Manager 
SRC Proj e c t s  O f f ice 
U . s .  Department o f  Energy 
P . O .  Box E 
Oak Ridge , Te nnessee 3 7 8 3 0  

SUBJECT : Solvent Re f ined Coal I ( Newman , Kentucky ) - D r a f t  
Environme n t a l  Impact Statement 

De a r  Mr . Rea fsnyde r : 

This Departme n t ,  a c t i n g  as the o f f i c i a l  state c l e a r i nghouse 
fo r state agency review of Environmental Impact S tateme n t s , hereby 
forma l l y  submits f o r  your consideration comme n t s  on the Draft 
Environme n t a l  Impact S tatement ( DE I S )  for the proposed Solvent 
Refined Coal ( S RC- I )  pro j e c t  i n  Newman ,  Kentucky . 

The se comme n t s , in accordance w i th the National Environmental 
Po l i cy Act and a s s o c i a ted regul a t ions , should be given appropr iate 
con s ideration i n  the Final Envi ronme n t a l  Impact Statement ( FE I S )  
a l ong w i t h  other pub l ic comments . 

On behal f of the Commonwealth of Kentucky , I would l ike to 
thank you for the opportun i ty to comment on the S RC - I  p ro j ect , and 
hope that these commen t s  wi l l  a s s i s t  you i n  addr e s s i n g  the environ
me ntal i s sue s conce r n i ng t h i s  pro j e c t . 

JS : j q  
Enclosures 

c c :  Jim K i ng 
W i l l i am Sturg i l l  

S incere ly , 

(, / .  , / . I .jL r£t6.-� .,d:(..'<.- .  :L 'L� 
t/5ackie Swigart ) 

Secretary 

GENERAL 

Department for N a tural Resources 
and Envi ronmental Protec t i on ' s  Comments 

on the Dra f t  Env i ronmenta l Impa c t  Sta tement 
for SRC - I  ( N ewma n ,  Kentucky ) 

1 .  Cumu l a t i ve Impacts 

KDNR E P 1  

A l though t h e  DE l S  d o e s  addre s s  t h e  cumu l a t i ve impacts o f  t h e  SRC - I  project 
and other proposed coal  conver s i on fac i l i ti e s  a nd coa l -f i red genera t i ng pl ants 
i n  the general  area , it  is  the Departmen t ' s  pos i t i o n  that some o f  the cumu l a t i ve 
impac t i s sues have not been adequate1 y addre s sed . The Department i s  concerned 
a bout the impacts of t h i s  proj ect and s i m i l ar projects on the p r i me a g r i c u 1  tura1 
1 and resources and the agri  cu  l tura 1 economi c base o f  Kentucky ( S ee Sec t i on 4 , 2 . 1 .  1 ) . 
The proposed project i s  l oc a ted in the western sec t i on of D a v i e s s  County where the 
l argest percentage o f  the county ' s  p r i me agri c u l tural l a nd i s  l oca ted , and 90% of 
the proposed s i te is covered by prime s o i l s .  Con t i n u a l  conver s i on and l o s s  of the 
a g r i c u l tural l a nd base i s  a ffec t i ng the Commonwea l t h ' s  capac i ty to produce food and 
f i ber for future nee d s .  Loss o f  p r i me a g r i c u l tural l a nd resu l ts in marg i n a l  l a nd 
be i ng brought i n to produc t i o n .  These marg i n a l  l a nds genera l l y have steeper s l o pes , 
h i g her ero s i o n  hazards , equi pment l i m i ta ti ons , and other l i m i t i ng f a c tors for agri 
c u l ture, and u t i l i za ti o n  of these l a nds for a g r i c u l ture i ncreases sed i ment and so i l  
ero s i o n ,  produces water qua l i ty degrada t i o n , i nc reases conserva t i o n  pra c t i ce costs , 
i ncreases energy i nput,  dec reases crop y i el d s , and ta kes those ma rg i n a l  l a nds out o f  
u s e s  f o r  w h i c h  they a r e  better su i te d .  

Impacts re l a ted t o  support i ndus t r i e s , s u c h  a s  c o a l  mi n i n g ,  sho u l d  b e  g i ven 
further con s i dera t i o n  in the FE I S ,  A l though the DE I S  i nd i cates that m i n i ng impacts 
r e l a ted to the project are expected to be m i n ima l , thi s i s  a questi onabl e conc l u s i on . 
A l s o ,  the impacts of trans po r t i n g  coa l and o ther goods to and from the s i tes shou l d  
be cons i dered . 

S i mi l a r l y ,  impacts on commu n i ty-re l a ted u t i l  i ty serv i c e s  need addi  t i o n a 1  
eva l u a t i o n .  F o r  examp l e , no defi n i t i ve con s i dera t i on i s  g i ven t o  t h e  dome s t i c  
water supply treatment a n d  d i s t r i bu t i on sys tem requi rements necessary t o  support 
new res i d en t i a l  devel opment a s soc i a ted wi th project construc t i o n .  L i kewi se , 
construc t i o n  re l a ted impacts on necessary wa s tewa ter treatment fac i l i t i e s  have 
not been adequa te l y  addressed in the DE l S .  The FE I S  shou l d  conta i n  a more comp l e te 
d i sc u s s i o n  of l oca l i zed and cumu l a t i ve f i s ca l , phy s i c a l , and i n s t i tu t i o n a l  i n f ra 
s truc t i v e  impacts assoc i a ted w i t h  construc t i on a n d  opera t i o n  o f  the S RC - I  a n d  re l a ted 
f a c i l i ti e s . 

The cumu l a t i ve impa c t  sec t i o n  conc l u s i ve l y  reports that SRC - I  wou l d  be re l a t i ve l y  
noncontri butory t o  cumu l a t i ve impacts because o f  i ts construc t i o n  sched u l e ,  I t  
shou l d  b e  noted tha t t h i s  schedu l e  has a l ready s l i pped due to many factors , i n c l ud i ng 
the s i x-week del ay in publ i s h i ng the DE I S .  The sched u l e  wi l l  a l so be a l tered by 
the f i na nc i ng arrangements for the proj ect . Thu s ,  the conc l us i ve sta teme n t  shou l d  
be recons i d e  red . 

The DE I S  a p t l y  pO i n ts o u t  the " poten ti a l l y  s e r i o u s  cumu l a t i ve impact" of water 
consump t i on in the a rea . I t  notes that two synthet i c  fuel pl a n ts and two coa 1 -
f i red genera t i ng p l ants a l one cou l d  exceed 30% o f  the Green R i ver ' s  7-day , 1 0-yea r 
l ow f l ow .  T h i s  does not take i n to account the o ther area energy -devel opme n t  needs 
nor the compe t i ng a g r i c u l tura l , domest i c  and other i ndustry dema nds . These factors 
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s ho u l d  be carefu l l y  we i g hed in the FEI S .  Whi l e  cumu l a ti ve a i r  q u a l i ty impa c t s  
a re acknowl edged i n  t h e  DE I S ,  t h e  deta i l  o f  t h i s ana l ys i s  i s  l i mi ted . As a pO i n t  
of i n forma t i o n ,  note t h a t  the Department i s  coopera t i ng w i t h  the Kentucky Depart
ment o f  Energy to perfonn a i r  qua l i ty mode l i ng in the area as part of a reg i on a l  
cumu l a ti ve i m p a c t  a n a l y s i s .  I t  i s  t h e  Departme n t ' s  understa n d i n g  that the Kentucky 
Depa rtment of Energy wi l l  h i re a cons u l tant to do the a na l y s i S  based on a va i l ab l e  
data . These resul ts , i f  ava i l a b l e ,  shou l d  be i ncorpora ted i n to the F E I S .  

2 .  Env i ronmenta 1 Hea l th I mpac ts 

The fa i l ure of the D E I S to i nc l ude an ex pI i c i t  consi deration of the short- and 
l on g - term l oc a l  and reg i o n a l  env i ronmental hea l th impacts represents one o f  the 
s i ng l e  l arges t defi c i enc i es i n  the env i ronmen t a l  a s s e s sment documen t  for the proposed 
fac i l i ty .  I n s tead of deve l op i ng corrmuni ty hea l th basel i nes for both the i rrmed i a te 
i mpact area and the reg i o n  and propo s i ng l ong- term ( l a-year m i n i mum)  epi demi o l og i cal  
s tu d i e s  to a ssess the effect of the proposed a c t i o n  on human hea l th ,  the hea l th 
ma i n tenance stra tegy of fered in the DE I S  i s  l i mi ted to to x i c o l og i ca l  tes t i n g for 
a c u te a n i ma l  response a nd b i omed i c a l / c l i n i ca l  s tu d i e s  for a c u te worker or occu p a ti ona l 
expos ure.  Uti l i za t i o n  of thi s proposed a pproac h  comp l etely e l i m i na tes the pos s i b i l i ty 
of b e i ng a b l e to qua n t i ta ti ve l y  detenn i ne the hea l t h ri sks or effects ( b i o l og i ca l  
o r  econom i c )  tru l y  a s s oc i a ted w i th the proposed a c t i o n .  T h e  overa l l  mon i to r i ng 
s tra tegy for the project shou l d  be s i gn i f i c a n t l y  expa nded to prov i d e  for a n  
epi demi o l og i c a l  study that wi l l  def i ne a nd c l a ri fy current l oc a l  a n d  reg i on a l  hea l th 
character i s t i C S ,  a n a l yze hea l th effec ts ,  and eventua l l y serve as part of the ba s i s  
for hel p i ng to detennine the envi ronmental  s i g n i f i cance o f  the project i n  terms of 
bo th benefi ts and costs a s soci ated wi th ma x i m i z i ng l oc a l  a nd reg i o n a l  soc i etal  and 
i nd i v i du a l  wel l -b e i n g .  

KDNREP3 

WATER 

1 .  Moni tori n g  

The fol l owing add i t i ons to t h e  proposed moni toring program a re 
bel i eved to be necessary to pro v i de enough e s s en t i a l  i n forma t i o n  
for s o u n d  water q u a l i ty dec i s i on s  to be made : ( 1 )  I n -pl a n t  b i o 
mo n i t o r i n g  for u s e  d u r i n g  d i scha rge s ho u l d be i ncorporated i n to the 
treatment system proposa l ,  and ( 2 )  b i omon i to r i n g  shou l d  be i n cor
porated i nto the l ong -term rro n i tori n g  s t rategy for the fac i l  i ty so 
that s e d i me n t  and t i s s ue re s i due can be checked on a peri o d i c 
bas i s .  The F E I S  s ho u l d  be rev i sed to i ncorporate these proposa l s .  
The Department s ho u l d  b e  pro v i ded w i th a l l  reports from o n go i n g  and 
upcoming mon i to r i n g  ac t i v i t i e s .  

2 .  Flood i n g  I mpacts 

The Departmen t ' s D i v i s i on of Wate r ,  in conj unction wi th the Corps 
of Engi neers , Dames and Moore , and Rust E n g i neer i n g , has determi ned 
that t h e  Ohio R i ver is the con t ro l l  i n g  s u rface watercourse a t  the 
s i te , and tha t it wi l l  cause the ma x i mum f l oo d i n g  damage in the 
project a re a .  Wh i l e  the DE I S  reports that a hydraul i c  ana l y s i S  was 
conducted for the Ohio Ri ve r ,  the document does not i nd i cate 
whether any s i te or project con s t r u c t i o n  wi l l  occur i n  the Dhio 
Ri ve r  fl oodway. An add i t i o n a l  map spec i fy i ng the fl oodway l i mits  
and a n  e xp l anati on of whether the s i te w.i l l  be i n s i de o r  outs i de of  
the D h i o  Ri ver fl oodway sho u l d ,  there fore , be i nc l uded in  the FE I S .  

3. Water Ava i l ab i l  i ty 

The DE I S  mi s t a ken l y  con s i de r s  w i t hdrawal and consump t i ve u s e  
i mpacts o n l y  i f  they represent a portion o f  the seven-day once i n  
ten-year flow ( 7Q l O ) .  ( T he E I S  reports that up t o  3 D  percent o f  
t h e  7Q l O  may b e  consumed b y  ene rgy produ c t i o n  fac i l i t i es i n  the 
area . ) Unfortuna te l y ,  this approach overl ooks t h e  envi ronmental 
and cul tura l i mpacts on compet i ng i ns t ream ( e . g . , navi gat ion , 
aqua t i c  b i ota , etc . ) and o f fs tream uses of cons umi n g  3 . 6  mgd a t  
demons tration s c a l e  project l ev e l . 

Because both i n s tream and offstream use i lfl) a i rment d i rect l y  cor
responds to l ow f l ow condi t ions , the 7Q l D  must be cons i dered as the 
cri t i ca l  flow Accord i n g l y ,  water wi thd rawa l s  w i l l not be per-
mi tted i f  t h i s  f l ow l eve l i s  reached at mi l e  1 9  on the Green R i ver 
Wh i l e an avai l a b i l i ty pro b l em is  not e xpected in  a s s o c i a t i on wi th 
p i l ot s c a l e  opera t i on ,  the probabi l i ty of a raw water s u p p l y  
probl e m . occurri n g  i s  gre a t l y  enhanced w i th operat i on o f  a com
me rc i al -s i ze fac i l i ty .  To a vo i d  adversely i lfl)act i ng any other 
e x i s t i n g  benefi c i a l  use, an expl i c i t  study of i ns tream and o ff
s t ream flow i mp acts wi l l  be requi red p r i o r  to the devel opmen t of a 
commerc i a l  scal e capab i l i ty and penni t t i n g  i n i t i a t i on o f  sta rt-up 
operat ions . The FE I S  sho u l d  speci fy that such a s tudy wi l l  be 
conducted. 
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Spi 1 1  Control and Emergency Response I mpacts 

The DE l S  conta i n s  no S p i l l  Preven t i o n  Con tro l  and Countermeasure 
( SPCC ) p l an and nO deta i l ed de s i gns for any storage fac i l i t i es .  
I n s te ad , the document s i mp l y  promi ses a rap i d  c l ea n - up i f  a s i te 
s p i l l s  occurs . Furthermere , the DE l S  i nd i cates that s to rage area 
s p i l l s  wi l l  be drained i n to the fac i l  i ty ' s  wa s tewater treatment 
p l an t ,  yet the DE l S  does no t address the impacts o f  s uch l oa d i n g s  
on the pl ant ' s  was tewater treatment s y s tem. There fore , t h e  DE l S  
does not pro v i de enough i n forma t i o n  i n  t h i s  a rea t o  a f ford the 
Department an opportun i ty to determ i ne e i ther proba b l e  or poss i b l e  
i mpacts . 

Because the faci 1 i ty is e xpected to produce 1 ,422 metri c tons o f  1 i q u i d  fue l  e a c h  d a y  and two co a l  feedstock s h i pments a r e  expected 
by tra i n  each wee k ,  it is abso l u te l y  e s s en t i a l  that a SPCC p l a n b e  
p repa red and pro v i ded f o r  revi ew a s  soon as  po ss i b l e .  Wi tho u t  t h i s  
i n format ion , a dec i s i on on t h e  adequacy o f  s p i l l  control a n d  
res ponse capab i l i t i es can�ot be determi ned.  Th i s  i n forma t i o n  
s ho u l d be prepared a n d  i n cl uded a s  an append i x to t h e  FE I S .  

I ndus tri a l  W a s tewater Treatment I mpacts 

Zero - d i scha rge is the preferred wastewater t reatment a l ternat i ve 
for the fac i l i ty .  Th i s  al terna t i ve wo u l d  res u l t  i n  the l ea s t  
damage t o  Green Ri ver wa ter q ua l i ty .  Severe groundwater contami nat i o n  
from carc i no ge n i c  o rgan i c  and heavy meta l s  m a y ,  neverth e l e s s ,  
res u l t un l e s s  con s i derabl e care i s  taken i n  l andfi l l i n g  a l l  so l i ds 
generated from the e vapora t i ve coo l i n g  s y s tem assoc i a ted wi th the 
zero d i scha rge o p t i o n .  I n  addi t i on , t h e  DE l S  s ho u l d b e  re v i sed to 
e xp l i c i t l y address the bu i l d  up o f  h i gh sa l t  concentrations c a u s ed 
by con t i n uous recycl i n g  i f  the zero d i scharge a l te rnat i ve i s  s e l ected. 
( The s a l t  pro b l e m  is not addressed i n  the DE l S . ) 

T h e  use o f  chromate or phosphate as a corros ion i n h i b i tor i n  the 
coo l i ng system shou l d  be avo i ded u n l ess the adverse e ffect o f  these 
cons t i tuents On b i o l og i cal  trea tmen t u n i ts  can be negated. A l so , 
h i gh  d i s so l ved so l i ds concen tra t i o n s  i n  the coo l i n g  water sho u l d be 
a vo i ded by ion exchange or osmes i s .  

Regard l ess o f  the a l terna t i ve u l t i ma te l y  s e lected for was tewa ter 
treatme n t ,  the F E I S  s ho u l d  be re v i sed and e xpanded to address the 
fol l ow i n g  spec i f i c  pOints : 

• Wh i l e  b i o l o g i c a l  treatments s ho u l d  be a b l e  to remeve me s t  o f  
the carc i nogen i c  pheno l s ,  o rgan i c s ,  and po lynuc l e a r  a roma t i cs 
( PNA) , paral l e l  b i o l o g i cal  treatment un i t s s ho u l d  be pro v i de d  
to a v o i d  the i mpact o f  severe s ho c k s .  

6. 
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11e t a l  remeval is proposed to be accomp l i shed by u s i n g  a two
s tage prec i p i tation un i t  ( fi rs t  s tage at pH 1 1 . 0  and second 
stage at pH 8 . 5 )  w i th e f f l ue n t  fed to a b i o l o g i ca l  u n i t v i a  an 
equa l i z a t i on pond a t  a pH o f  8. 5 .  S i nce tne best e ffi c i ency 
o f  the b i o l o g i cal  un i t  can be obta i ne d  a t  a pH range o f  6 . 5 to 
7 . 5 ,  pH adjustment mus t Occur before any e ff l uent enters the 
b i o l o g i ca l  system. 

Be cause even a s l i gh t  upset in the pro d u c t i on process wi l l  
produce very h i gh l e ve l s  o f  phenol i n  the effl uent , every 
a ttempt shou l d  be made to reduce phenol concen trations by 
addi n g  powdered acti vated carbon i n  the equal i z a t i o n  pond. 
H i  gh phenol concen tra t i ons  res u lt i n g from process upset were 
no t addressed in the DE l S .  

Any N P D E S  pe rm i t  for the S RC - I  fac i l  i ty shou l d  i n c l ude e ffl uent 
l i mi t contro l s  for PNA , o rgan i c ,  and trace e l ement re l e ases 
res u l t i n g  from occas i o n a l  acci den t a l  Or chance mal funct ions . 

Di s i n fect i on s ho u l d  be by o z on a t i o n , rather than c h l o r i n a t i o n ,  
w i th t h e  e ffl ue n t  passed through a f i n a l  pH adjustme n t  to 
obta i n  neutral pH cond i t i on s .  

T h e  pre s ence o f  n i trogenous compounds i s  not a ddressed i n  the 
DE l S .  I ncorpora tion o f  a dependab l e  method of n i trate and 
n i t rogenous compound reme v a l  ( e . g. , b i o l og i cal degrada t i o n )  
sho u l d  be requ i red i n  the FE l S .  

The DE l S  sugge s ts that nea rl y a l l  s u l phur and ammcn i a  wi l l  be 
rerroved. Actual coa l  con vers i on pro c e s s  performance records 
i n d i cate that comp l ete s u l phur/ammcn i a  reme v a l  i s  i mpos s i b l e  
because o f  the presence o f  organ i cs a n d  meta l s .  The FE l S  
shou l d  d i scuss the pro b l em and p ro v i de a n  e f fect i ve s o l uti on .  

T h e  DE l S  i n d i c a tes t h a t  d u r i ng a fa i l u re o f  any sys tem i n  the 
wastewater treatment u n i t ,  the untreated o r  part i a l l y  treated 
wastewater wi l l  be d i s charged d i re c t l y  to the Green Ri ver. 
Th i s  is to ta l l y  unacceptabl e .  Adequate and secure on- s i te 
storage s ho u l d  be pro v i ded to conta i n  the wastewater u n t i l 
fu l l  treatment can res ume .  Th i s  a l terna t i ve s ho u l d  be s pec i 
f i ed i n  the FE l S .  

T h e  FE I S  must con t a i n  a much me re detai l e d  d i s c u s s i on o f  
d i ffuser d e s i g n  ( F i gure C. 6 )  and i t s  c a pa b i l i ty o f  ach i evi n g  
essen t i a l l y  comp l e te mi x i n g .  

Po l l utant Di scharge I mpacts 

The DE l S  conta i ns a number of de fi c i en c i es in regard to pol l utant 
d i scharge i mpacts on rece i v i n g  waters , i n c l ud i n g : 
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The DE l S  con ta i n s i ns u ff i c i en t  e co l o g i ca l , pnys i ochemi cal , and 
to x i co l o g i c a l  i n forma t i on on w h i c h to reach con c l us i ons about 
probabl e d i scha rge i mpacts . Furthermore , the preponderence o f  
t h i s  i n forma t i o n  w i l l  no t be fu l l y a va i l ab l e  unti l a fter the 
demon s t r a t i o n  fac i l i ty b e g i n s  o pe r a t i on . Therefore , the 
Department reserves the r i ght to make de c i s i ons on the d i scha rge 
i mpacts of the proposed project u nt i l  the i n forma t i o n  that i s  
necessary becomes a va i l abl e .  

I f  i n s u f fi c i e n t  d i scharge m i x i n g  res u l ts under 7Q 1 0  condi t i ons , 
the project sponsor must apply to have a mi x i n g zone e s t a b 
l i s h ed under Kentucky ' s  water q ua l i ty s tandards . I n  t h a t  
even t ,  o n l y  up t o  o n e - h a l  f o f  the 7 Q 1 0  may be a l l owed for 
was tewater di l u t i o n .  

T h e  b i o l o g i cal  moni tori n g  d a t a  referenced i n  t h e  1 97 7  Envi ron
men ta 1 Repor t ,  Appendi x H ,  is on 1 y re ference d ;  i t  i s  not 
p ro v i ded for re v i ew .  T h i s  repo rt sho u l d  be made a v a i l ab l e  for 
rev i ew and corrment p r i o r  to f i n a l i z i n g the E l S .  

Mi scel l aneous Spec i f i c  Corrments 

I n  add i t i on to the prece d i n g  general corrments , the fol l ow i n g  
speci f i c  re v i s ions s ho u l d  b e  made : 

Page 3- 1 7  ( 3 . 2 . 2 . 3 )  Green Ri ve r :  

Kentucky does not des i gnate s tream uses for food proces s i n g  
and i ndus tri a l  use.  

Page 3 - 1 7 and Tab l e s  H . l  and 4 7 :  

I t  needs to be s tressed that the ma i n s tem o f  Green R i ver and 
a l l other tri butari es i n  the project a rea fa l l  unde r the 
j u ri s d i c t i o n  of Kentucky ' s  Water Qua l i ty S tandards and not 
ORSANCO ' s  s tandards or EPA' s Redbook 1 i mi ts .  

• Tab l e  4 . 7 :  BODS : 

M i n i mum a l l owa b l e  treatment o f  secondary l evel ass umes a 
ma x i mum BOD of 30 mg( 1 and not 40 mg(1 as reported. 

Page 3-1 9 :  

Recent phys ochemi cal data does not support the s t a tement that 
Pond River s a 1 0'" pH stream. The DE I S  and any deci s i ons 
based on th s m i s i n format i o n  should be re v i sed accord i ngl y .  

• 
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Page 3-26 , Paragraph 4 :  

T i s s ue res i dues were me a s u red for o rgan i c  and i norga n i cs 
cpds , b u t  mercury l e vel s were e xc l uded or not reported i n  the 
tab l e  on res i due a n a l ys i s .  T h i s  i n format i on shou l d  be added 
in the F E I S .  Recommendations for expanded basel i ne b i o l o g i cal 
mon i to r i n g  to be covered in FE l S  i n c l ude :  

1 .  

2 .  

3 .  

That Zn , H g ,  C u  l ev e l s  be determined i n  f i s h  t i s s ue 
(who l e  body ) .  

Mussel t i s s ue s ho u l d  b e  analyzed for o rgan i c  and i norga n i c  
res i dues due t o  t h e  ses s i l e  n a ture a n d  l ong- l i fe h i story 
o f  these organ i sms . T h i s  s ho u l d  be done ups tream as  a 
bas el i ne for determ i n i n g  the e f fi c i ency of the proposed 
treatment p l an t .  

Macro i nvert i b rates shou l d  be meas ured for orga n i c and 
i norgan i c  re s i due due to the i r' i ncreased a b i l  H i es to 
b i oaccumu l ate many of these cpds in ranges up to 1 0 ,000 
t i me s .  

Sec t i o n  4 . 6 . 6  ( p age 4 - 1 40 ) : 

The FE I S  must con t a i n  more i n forma t i on on the des i gn and 
e f f i c iency o f  the water wi thdrawal i n take screens . The 
screens s ho u l d be des i gned to reduce o r  prevent poten t i a l  
i lJ1) i ngement o f  l ar v a l  fi shes . 

Sec t i o n  4 . 2 . 2 . 4 :  

S i te p l ans that i ncorporate d u r i n g  the construct i on phase Blf's 
to r�duce the i mpact o f  s u s pended mate r i a l s on the aqua t i c  
system should b e  prepared , a n d  the BMP de s i gns shou l d  be 
i lJ1) l emented. 
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1 .  Si nce the Sel exol uni t  has l a rge s u l fur emi s s i ons , a l ternative 
control methods shou l d  be consi dered in the FE IS (See Section 
C . 3 . 1 . 1 ) . 

2 .  Si nce the soda a s h  scrubber presents a sol i d  waste prOblem and has 
a venturi w i th l a rge energy requi rements , a l ternative control 
methods shou l d  be consi dered in the FE I S  ( See Section C . 3 . 1 . 1 ) .  

3 .  In  Table  C .5  (pg .  C-41 ) the proposed effici encies for  fl anges , and  
val ves in  heavy l iquid  serv i ce are  too  l ow and shoul d  be  i ncreased. 

4.  S i nce the p l ant produces su1  fur ,  why is an external source of H2SO 
requi red? ( pg C-42) 4 

5 .  I f  the oi l /water seperator i s  encl osed t o  prevent fug i t i ve NMHC 
emi s s i on s ,  how wi l l  the bui l dup of exp l os i ve l evel s  of NMHC be 
prevented? ( pg C-42 ) 

6 .  The impact o f  heavy non-methane hydroca rbon emi s s  i ons may exceed 
the ambient a l l owable  - one hour average. �age S - 1 0  g i ves the 
total hydrocarbon ambient impact as  42 ug/m . Assum i ng 25 percent 
of thi s  t� be heavy NMHC (See Page C-42)  then the impact wou l d  be 
1 0 . 5  ug/m = (42 x 0 . 25 ) . Kentucky does not have an ambient 
standard for heavy NMHC , and, therefore , uses an adjusted TLV 
c a l cul ated according to the fol l owing fonnu 1 a :  

7 .  

8 .  

9 .  

Ambient a l l owable - one hour average ( A )  = ( TLV 
of operation )  

1 68 hr/wk 

For heavy NMHC , a TLV of 0 . 2  mg/m3 for coal tar pi tch vol a t i les  
was  used  (see  page 4-8 ) .  

A = ( 0. 2  mg/m3 7 1 0 )  ( 40 ;. 168 hr/wk ) = 4 . 8  ug/m3 

Therefore) the projected impact ( 1 0 . 5  ug/m3 ) exceeds the g u i  de 1 i ne 
( 4 . 8  ug/m ) by more than a factor of two. The FEI S  shou l d  reeva l ua te 
the impact of these emi s s i ons to i nc l ude an analys i s  of the expected 
NMHC emi ssions from the coal dryer, and fugi t i ve emi s s i ons resul t i n g  
from l eaking va l ves , pump sea l s ,  fl anges , coo l i ng systems , and 
waste water treatment.  

The air emi s s i ons from waste treatment processes i n c l udi ng dewatering , 
aerati o n ,  b io log i ca l  treatment, cementat i o n ,  etc . shou l d  be i denti fied 
i n  the FE i S .  

In the N O  calculations for boi l ers having over 1 00 mmbtu/hr o f  
heat i npu� , was the emi ss ion factor for power p lant  boi l ers used a s  
recommended i n  AP-42, Tab l e  1 . 4- 1 , footnote i ?  

In Tab l e  C . 9  o n  page C-5 1 , the emi s s i ons from the equ i va l ent  power 
pl ant with F lue Gas Desul furi zat ion appear exces s i ve .  Emi s s i on 
cal cul ations shoul d  be presented i n  the F E I S .  

1 0 .  

1 1 .  

12 .  

1 3 .  

1 4 .  

1 5 .  
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Ta bles C . 1 1  and C . 1 2 ,  and Fi gure C . 1 4  contain  i nfonnati on on 
su l phur emi s s i ons duri ng startup and shutdown which is  i nconsi sten t 
with  the PSO appl i cation ( Tables 4 . 5 . 4  and 4 . 5 . 5 ,  and Fi gure 4 . 5 . 1 ) .  
Tab l e  4 . 1 6  contai ns i n fonnat i on which i s  incons i s tent with the PSD 
appl i cation  ( Table  1 0- 6 ) .  These i ncon s i s tenci es need to be reconci l ed .  

What are the model led ambient impacts ( i nc l uding flaring)  for 
startu p ,  shutdown , and emergenc i e s  for a l l  pol l utants i n c l udi ng 
NMHC? How do the mode l l ed impacts compare w i th the ambient standa rds ,  
the PSD i ncrements , and the adjus ted TLV of  questi on 6 ,  above? I s  
vegetation  damage pos s i b l e ?  

Page 2 - 1 2  states that refractory organics  are present i n  the waste 
water treatment system. Where e l se are refractory organics  present 
in the SRC - I  process? How wi l l  they affect combusti on processes , 
such as startup , shutdown , emergency f l a r i n g ,  the contro l l ed 
combustor, etc ? What are the ha zards ? 

Do the plant ' s  emi s s i ons of S02 ' H7? ' and CO comply wi th the 
Process Gas Stream Reg u l at i on Q01 �R 59 : 1 05? 

What i s  the bas i s  of the assumed 1 00% efficiencies of control for 
the inspection and ma i n tenance of those p i eces of equ i pment l i s ted 
in Table C . 5  as having  1 00% effi c i ency? 

What a re the resul ts of the cool ing  tower drift  depo s i tion model ing  
di scussed i n  Append i x  5 . 4? 

1 6 .  Al though the DEiS addresses PSO a pp l i cabi l i ty ,  supporting  i nfonnation 
i n  the fonn of a PSD appl i ca tion whi ch demonstrates PSD compl iance 
is defi ci ent . 

1 7 .  I n  add i t i o n ,  i t  i s  the Department ' s  op l n l 0n that a number o f  the 
comments wh i ch were made on the prel iminary DEIS concerning  a i r  
qua l i ty i ssues have not been dea l t  w i t h  adequately i n  the DEI S .  
Therefore, for the record, those cOlll'lents  are repeated here and 
sho u l d  be addressed in the FE I S .  

The Department has the respon s i bi l i ty under KRS 224 . 033 to 
provide for the control of emi s s i ons of potenti a l ly hazardous 
matter and tox i c  substances . Eva l ua t i ons of faci l i ti es wi th 
the potential  to emi t  substances that may be hannfu1 to the 
heal th and welfare of humans , anima l s  and p lants wi l l  be made 
on an i nd i v i dual bas i s  by the Department ( see 401 KAR 63 : 020 ) . 
The descri pt i on of occupa ti ona 1 and hea 1 th effects provi ded i n  
the DEiS i s  i nadequate for the Departmen t ' s  eva l uation purposes 
as it provides l i tt l e  meaningful data upon which to understand 
toe heal th risks assoc i a ted wi th the project. 

Infonnation is needed on the toxi c i ty and other hazards of the 
compounds to be emitted from the p l ant duri ng both nonna1 
opera ti  ons and upset condi t i on s .  An ana 1ys i s of the i ndi vi dua 1 
hazards of the hundreds of minor compounds is not requi red at  

l> I W U1 
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thi s time , and compounds may be grouped i nto l arger c l asses , 
e . g . , phenol s ,  benzene, heterocycl i c  s u l f u r ,  etc . , wi th those 
compounds of major health concern i dentified.  For each 
emi s s i on stream, the estimated concentra t i on of the major  
cl asses shou l d  be  provi ded al ong wi th an exposure assessment ,  
i . e . ,  the concentrat i on o f  the tox i c  materi a l s  o f  concern i n  
time and pl ace at  i ts i n terface wi th the target popu l a t i ons 
( occupational and surrounding popul ace ) .  I f  i nsuffici ent data 
is ava i l abl e ,  a range should  be provi ded u s i ng best ava i l abl e 
estimates . 

It is sugges ted that the expected emi ss i on levels be compared 
wi th those found in petroleum refi neri es , coke ovens or other 
faci l i ti es w i th s i mi l ar emi s s i ons to provi de some perspective 
on the rel ative hazards assoc i a ted wi th p l ant  operation .  
Potenti al  heal th effects should  be  descri bed and  safe exposure 
1 imi ts (both acute short term and trace l ong term) shou l d  be 
provided so that a r i s k  assessment can be determi ned. Ambient 
moni toring i n  the pl ant and the surrounding area shou l d  be 
conducted for those compound cl asses found to be of major 
concern and/or " i ndi cator" compounds to ensure maximum pro
tection of pub1 i c  heal th.  

The noti ce to prepare a DE IS  for the project ( see Federal �egister, Vol . 44 , No.  196 ,  October 9, 1 979) , s tatestha't the 
exposure of the publ i c  to noi se and odor wi l l  be i ncl uded i n  

the E I S . " Di scuss i on o f  these two topics  i s  i nsuff i c i en t .  
The plant wi l l  produce several gaseous emi s s i ons that w i l l  
create odors , e . g . , H, S ,  NH1 , NMHC. Odorous emi s s i ons shou l d  
b e  calcul ated and modeled to assure that they do not exceed 
odor thres�old  l evel s ,  Kentucky ' s  secondary s tandard for H, S 
of 1 4  ug/m - one hour average, or the ambi ent odor standard 
of seven di l ut i ons . 

The noi se samp l i ng s i tes are not spec i fica l l y  l ocated. Are 
any resi dences located cl oser to the faci l i ty s i te than the 
si tes measured? What was the sampl i ng time assoc i a ted w i th 
the measurements recorded? It is unclear as to the cause of 
the high background ambient noise level for the Sauer Lane 
si tes since it appears that the other s i tes whi c h  are c l oser 
to the impact range of surface transportati on have l ower 
val ues . Clari f i ca t i on is needed . 

Two major sources of noi se i ncl ude s team blowout and the 
rai l road marsha l l ing area. The FEIS should  provide a descri p
t i on of thei r 1 ocat i on ,  expected occurrence frequency, and 
predicted noi se l evel s .  

The predicted noise level s  should  i ncl ude the effecti veness of 
the proposed muff1 er sys tem for the steam b l owout and the 
frequency of occurrence should  i ncl ude any night-time opera
tions . Al so,  is thi s operation rel ated only to the construction 
phase or wi l l  thi s  occur when the plant  is i n  operat ion? A 
description of rai l road marshal l i ng acti vi ties should  i ncl ude 
the plans for unloading coal from rai l cars .  

• 

• 

KDNREPl l  

A des i gn descri p t i on shou l d  be i ncl uded for t�e control led 
combustor ( i ncludi ng the amount of combus t i on a i r ,  residence 
t i me ,  temperature, and turbul ence) and for the fl are ( i ncl udi ng 
height, amount of combus t i on a i r ,  completeness of combusti on , 
fl ame characteri s t i c s ,  and opac i ty) . What are the expected 
emi s s i ons of parti culate, NMHC,  PNA , CO , NO , H S, SO , and 
other sul fur compounds? Provi de esti mates af the fre�uency 
and duration of fl ari ng .  Document that fl ares ( i n  combi nation 
w i th the other pl ant emi s s i on s )  wi l l  not viol ate the ambient 
s tandards , PSD i ncrements , the odor s tandards , or opaci ty 
standards ( see 401 KAR 63 : 0 1 5 ,  Fl ares ) .  What fl ared sub-
s tances wi 1 1  fa 1 1  out on the ground ( such as pu 1 veri zed coa 1 
and NMHC l i qu i ds )  and what wi l l  be the temperature on impact? 
How far away wi l l  the fl are cause noti ceable n ight-time 
i l l umi nati on? 

What are the expected emi s s i ons ( type and rates ) from the 
fol l ow i ng sources : cool i ng tower ( parti cularly chromates ) ,  
wastewater treatment faci l i t i es ( e . g . , HZS ,  NH3 , NMHC) and the 
cal ci  ner? 

What are the emi s s i ons from the coal dryer , i nc l uding NMHC , 
and sul fur compounds released as the pul veri zed coal i s  dried? 
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KDNR E P 1 2  

SOL I 0 A N D  HAZARDOUS �ASTE 

1 .  Seven wastes are l i s ted i n  the D E I S  a s  bei ng hazardous ( Page C-32 ) .  
Therefore, thi s fac i l i ty wi l l  be req u i red to reg i s ter wi th the US 
EPA and thi s Department as a hazardous waste generator. A l s o ,  
s i nce hazardous wa s tes wi l l  b e  s tored a n d  d i s posed of on the s i te ,  
a storage penni t and a di sposal pe nn i t  wi l l  be req u i red . A spec i a l  
waste penn i t  w i  1 1  b e  requ i  red for the raw water treatment s l udge.  
Al l s o l i d  wastes generated by coal burn i ng fac i l i ti e s  are subject 
to reg u l a t i on if they are ei ther l i sted as a hazardous waste , mi xed 
wi th a hazardous waste or exh i b i t  any of the characteri s t i cs of a 
hazardous waste (40 CFR 261 . 3 ) .  Such wastes might i nc l ude metal 
c l ea n i n g  waste, boi ler bl owdown , and l i s ted commerc i a l  products (40 
CFR 2 6 1 . 3 3  E and F) that are d i scarded . 

2 .  The proposed hazardous was te 1 andfi 1 1  s i te i s  o n  the border between 
earthquake zones #2 and 3. Si nce zone 3 is a h i g h  r i s k  area , i t  i s  
the Depa rtmen t ' s  pos i t i on that hazardous waste shou l d  not be 
landfi l l ed u n l ess i t  can be persua s i ve l y  demons trated that the 
des i g n  wi l l  prov i de adequate groundwater protection i n  the event of 
an earthquake. The F E l S  and penn i t  app l i cati ons shou l d  address 
th i s  problem i n  more deta i l  and assess fea S i b l e  a l terna ti ves to 
l andfi l l i ng (See Section C . 2 . 3. 2 ) .  

2 .  The proposed ash pond l andfi l l s ( F i gure 0. 1 )  wi l l  be be l ow the 1 00-
year f l ood l eve l . The FE I S  and penn i t  appl i ca t i on s  shou l d  i denti fy 
how the base of the ash pond l andfi 1 1  wi 1 1  be protected from the 
1 00-year fl ood or other a l terna t i ves ( such as di kes ) wi l l  be 
appl i ed to protect the l andfi l l  from a 1 00-year fl OOd. 

KDNREP 1 3  

LAND RESOURCES 

1 .  From 1 967 to 1 97 7  Da v i ess County l o s t  3 , 000 acres and Henderson 
County l o s t  1 , 900 acres of p r ime fa nn l an d .  Wh i l e the DEIS poi n t s  
out that the project s i te i s  only a sma l l portion ( 0 . 3% )  of the 
total prime fannland in Dav i es s  County, thi s is only a sma l l  
portion of the actual impact wh i c h  t h i s  project wi l l  have o n  the 
convers i o n  of agri c u l tural l and in Da v i e s s  and s u rroundi ng coun t i e s . 
The F E I S  shou l d  mOre defi n i t i ve l y  address agricul tural l and impacts 
associ ated wi th the power- l i ne right- of-way to the projec t ,  pos s i bl e  
wi den i ng or improvement of U . S .  6 0 ,  and other d i rect impacts 
associ ated w i th the project and add these cos ts to the total annual 
va 1 ue of agri cul tura 1 produc ti on tha t woul d be forfei ted . 

2 .  I n  addi t i on to the di rect impacts o n  p r i me agri c u l tural l an d  
associ ated wi th thi s project , there wi 1 1  b e  con s i derable i n d i rect 
impacts in conj uncti on with associa ted hOUS i ng ,  hi ghway, commer
c i al , and other devel opmen t .  Th i s  project i s  l i ke l y  to cause 
growth in those areas wh i c h  have the l a rgest percentage of prime 
fann l a n d ,  western sec t i on of Dav i e s s  County. One i n d i rect effect 
that can be expected has been i dent i fi e d  by the Na ti onal Agri c u l 
tural Lands Study as the " i mpennanence syndrome" wh i ch res u l ts i n  
r i s i ng l a n d  val ues a s  popu l a ti on i ncreases , fann subdi v i s i on ,  and 
eventual conversion to nonagricul tura l uses. The final  impact of 
th i s  project cou l d  be the total l os s  of some of the most produc t i ve 
agri cul tural l and in Ken tucky. 

3 .  Protec t i ng o r  reta i n i ng prime agricul tura l l and shou l d  b e  a more 
important factor in s i te s e l ec t i on ( See Sec t i on 2 . 3 . 2 . 1 ) .  Ag ri cul 
tural l and and prime agricul tural l an d  consti tutes more of the 
proposed s i te than the al ternative s i te s .  I n  addi t i o n ,  i n d i rect 
effects on agri cul tural land a re not adequately consi dered i n  the 
s i te select i on process . 

4. Soi l  eros ion control measures shou l d  be further i denti fied i n  the 
F E I S .  I n  addi t i o n ,  the Department ' s  D i v i s i on of Conserva t i on 
shou l d  be provided the opportunity to cOll1!lent on the Cons t ructi on 
Envi ronmenta l Management P l a n  wh i c h  shou l d  des c r i be in deta i l  the 
potential  for eros i on and sedimentation probl ems assoc i a ted wi th 
the project and control measures . 

5 .  The F E I S  shou l d  spec i fy that t h e  c l eari ng , construc t i on ,  recla
ma t i o n ,  and ma i n tenance of the transmi s s i on l i ne r i ght-of-way wi l l  
fol l ow the suggested g u i del i nes o f  the U . S .  Department of Agri c u l 
ture/ Department of Interior conta i ned i n  the pub l i cati on : Envi ron� Cri teri a for E l ectri c Transmi s s i on Sys tems . 

----
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JOHN Y. BROWN. JR. 
GOVUNOR (:J) 

0ffirr of the <i5oorrnor 
FRANKfORT. KE!\'T!'CKY �0601 

February 1 0 ,  1 9B1 

Mr . James A. Reafsnyder 
Research and Development Manager 
SRC I Project Office 
U . S .  Oepartment of Energy 
Post Office Box E 
Oak Ri dge , Tennessee 37B30 

Dear Mr. Reafsnyder :  

1 3  

GO:1:1o:-;"·l...unt 
or Kf.�Tl·CKY 

I have exami ned the draft envi ronmental impact statement ( D E I S )  
recently publ i s hed by the U . S .  Department of Energy (DOE ) o n  the sol vent 
refi ned coal demonstration project ( SRC - I ) proposed for construction i n  
Newman, Kentucky. I have particul arly studied those sections whi ch may 
require Kentucky ' s  cooperation and ass istance. 

One primary concern expressed I n the DE I S concerns poss i b 1 e 
adverse i mpacts on l ocal transportation associ ated wi th construction and 
operation of the project. I recogni ze that the present hi ghway system, 
and in particular U . S .  60, woul d  be i nadequate to hand le antici pated 
traffic once the project begi n s ,  and I recogni ze that unless the road 
system Is improved , or other measures adopted , a favorable dec i s ion for 
the construction of the SRC - I  plant may be in doubt. S i nce I regard the 
construction of the plant as being both in the national and l ocal i nterest, 1 alii coani tted to taking whatever action i s  requi red by the State of Kentucky 
to remedy any transportation obstacles.  

I have noted that there are several a l ternatives for reso l v i ng the 
l ocal traffic prob l em .  These i nc l ude transporting workers by rai l ,  by bus ,  
o r  by car pool i ng and mak i ng various hi ghway improvements . I assume that 
DOE has not yet decided whi c h  of the mitigating measures wi l l  be used. If 
DOE should decide that the only practical solution to the transportation 
probl em is the i mprovement of the hi ghways , by one or more of the methods 
outl i ned in the DE I S ,  DOE RIllY rest assured that the State of Kentucky wi l l  
provide i n  timely fashion the funds or other support for the needed road 
i Olprovements . We reserve , of course , the right to seek assi stance from 
the federal government for improvements to a national highway such as 
U . S .  60. 

Mr. James A. Reafsnyder 
February 1 0 ,  1 9B1 
Page Two 

In a l l  events , I wish to assure you aga i n  that the State of 
Kentucky supports the SRC - I  program, and wi l l  cooperate to the fu l l est 
extent. 

� 

(\ "�'��G' �. Brown . Jr.  U ���r�or 

� 
Frank R. Metts 
Secretary , Department of Transportation 
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CITY OF EVANSVILLE 

EVANSVILLE. I N O IANA 47737 
NICHAEL o. VA N O EV E E �  

Mr. James A .  Reafsnyder 
Research ana Development �anager 
SRC - l  Project Office 
U . S .  Department of Energy 
P . O .  80x E 
Oak Ridge , Tennessee 37830 
Dear Mr. Reafsnyder: 

March 3, 1 98 1  

1 5  

MP� :EC'O 

Please consider the contents of this letter as part of the pub l i c  comment 
docwnent on the pre l iminary [nvironmental Impact Stat ement of the SRC-l 
Proj ect . The following coments direct themse l v e s  to pos s i b l e  socio
economic impact s  of the proposed SRC - I  Proj ect . 

The City of Evansvi l l e  has thus far concluded that : 

I . )  More attention should be give to various socio-economic impacts 
of the proposed plant s . Areas needing further a t t ent ion inc lude : 
a) behavioral s c ience infonna t i o n ,  b) predictive case stud i e s  
and c) evaluative c a s e  s t ud i e s . 

The Draft Environmental Impact Statement presents an unclear 
picture in regard socia- economic impacts of the proposed p l ant . 

I L )  The need e x i s t s  for the Department o f  Energy t o  make pub l i c  any 
data ava i l ab l e  concerning Socio- Economic Impact Assessment Models 
a s  they relate to ei ther Henderson, Kentucky or/and Evans v i l l e .  
Indiana . 

The City of Evansvi l l e  is engaging in i t s  own Soc i o - Economic 
Impact Assessment model based on Purdue Univers i ty I S Purdue Energy 
Mod e l .  This modeling w i l l  grea t l y  increase our awareness of 
possible affects o f  the proposed SRC - l  p l ant in the Evansv i l l e  
SMSA. 

' 

Page 2 

Mr. Reafsnyder 
March 3 ,  1981 

I I I . )  T h e  City of Evansvi l l e  has e l ec t e d  to proceed \orio i th caut i on on 
the proposed SRC � l  p l ant as it relates to s oc i o - econom i c  im
pact s .  We have, however, expres s e d  our concern that certain 
health-related que s t ions be answered before approva l  of the 
p l ant is given. These questions current ly are part of the 
publ ic test imony . 

The C i t y  of Evansvi l l e  is researc h i ng a l l  pos s i b l e  ava i l a h l e  
resources o n  po s s i b l e  impac t s . 

We w i l l  continue to be in contact w i t h  your office regarding the above 
concerns . 

Thank you for your attention to 

cw : pm  

-�I� 
Chri s t opher Weaver 
Adm i n i s trative A s s i s t ant 

to the Mayor 

� I ." o 
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16 " ,  

COU N T Y  OF DAV I E S S  
.': I ;" ' L I A �  J � R C E "' L . C H  C O URTH OU5E 

O W I( N 5 BORC K E N T UC K Y  

Mr . James A .  Reafsnyder 
Re s e a rch and Development Man a g e r  
S RC Pro j e c t s  O f f i c e  
U . S .  Depar tment o f  Energy 
S RC - I  Pub l i c  Hearing 
P.  O.  Box E 
Oak Ridge , TN 3 7 8 3 0  
De a r  Mr . Reafsnyde r :  

C O "' '''' I S 5 1  0 1'01 '  I S  ; '.:Y - �e.· :; �,,"': /. E .: 

February 2 3 ,  1 9 8 1  

Th e Uni ted S t at e s  Dep a r t me n t  o f  Ener gy ' s  Envi ronmen t a l  
Impact S t a t ement o n  t he S o l v e n t  Refined C o a l  ( S R C )  p l an t  in 
Newman , Kentucky , inc l ud e s  a g reat deal o f  comprehens ive 
informat ion a b o u t  t he p o s s i b l e  effe c t s  o f  air p O l l u t ion 
caused b y  ope r a t i on o f  the p l an t . 

T h i s  Impact S t a tement includes a s e c t ion w h i c h  d i s 
cus s e s  predi c t ed e ffec t s  of e m i s s ions on veg e t a t i o n  in t he 
are a .  The S t atement conc l ud e s  i nd i c a t e  t h a t  t he a i r  con
t aminent leve l s  resul t ing from opera t i on o f  the demons t r a t ion 
fac i l i t y  w i l l  be we l l  b e l ow l e ve l s  which are curren t l y  known 
to c au s e  damage to c rops . 

Tobac c o , g r a i n  c rops , and p a s t u re g r a s s e s , p l a n t s  w h i c h  
g r o w  t hroughout t h e  a r e a , are known t o  b e  s en s i t ive t o  a i r  
p o l l ut ion . Produ c t i o n  o f  t h e s e  c rops , a s  we l l  a s  o t he r s , a r e  
o f  p r i m a ry import ance t o  farmers in We s t e rn Ken tucky . 

We were p l e a s ed t o  read in t he Draft I m p a c t  S t a tement t h a t  
a comprehen s ive Ino n l t o r ing p r o � ralll llas b e g un and w i l l  b e  c o n 
t inued t hroughout the o p e r a t i o n  o f  t h e  S RC - I  p l an t , and t h a t  
s p e c i a l  a t t ent ion w i l l  be p a i d  t o  s en s i t iv e  veg e t a t i o n  such 
as t obacco and grain crops . We urge you t o  f o l l o w  t hrough with 
t he p l an t o  c l o s e ly mon i t o r  c rops and o t h e r  v e g e t a t i on in t he 
area for v i s a b l e  s i gns of a i r  p O l l u t i o n  s t r e s s  and for any 
changes in species abundanc e .  

We mu s t  de t e rmine conc l u s i v e l y  the imp a c t  o f  t h e  S RC - I  
p l ant on crop s near the p l ant s i t e  wh i l e  t h e  demon s t r a t ion 
p l ant i s  ope r a t ing . If the need for fu r t h e r  p o l l u t ion c o n t r o l  
i s  d e t e rmin ed , approp r i a t e  s t eps must be t a ke n .  

Mr . James A .  Reafsnyder 
Page two 
February 2 3 ,  1 9 8 1  

The mon i t o r ing p r o g ram d i s c u s s e d  i n  t he Draft I mpact 
S t a t ement appe a r s  t o  b e  an amb i t i ous one . We have been t o l d  
t ha t  a d e t a i l e d  mon i t o r i n g  p l an b a s ed o n  t h i s  o u t l ine i s  
about t o  be pub l i s h e d .  As rep r e s en t a t iv e s  o f  a g r i c u l t u r a l  
intere s t s  in t h i s  area , w e  w i s h  t o  sugge s t  t he fol lowing for 
inc l u s ion in the d e t a i l e d  mon i t o r i n g  p l an : 

F i r s t ,  t he p r o gram s ho u l d  pay s p e c i a l  a t tent ion to c rop 
produc t iv i ty and s hould o u t l ine p l ans t o  s t udy l on g - and s h o r t 
t e rm produc t iv i t y  e f fec t s  on area c rop s . Second , the de t a i l e d  
p l an package s hould be reviewed by approp r i a t e  s t a t e  a n d  county 
agricu l t u r a l  concerns . 

By t a k ing an act ive p a r t  in the rev iew and approval of t he 
mon i t o r ing p r o g ram , we can be c o n f i d e n t  t h a t  our i n t e re s t s  w i l l  
be p ro t ec t e d , beyond t he general a s surance in t he Env i ronme n t a l  
I mp a c t  S t a t ement . 

Thank you fo r your c on s i d e ra t ion of t h i s  mat t e r .  

WF/DW/ RS / RW : mp 

�

y� 
W i l l iam J .  Froehl ich 
County Judge/Execut i ve 

David Warren 
coun��omm i S  

.
� oner 

. L  / -r- , 7CN " ' �<-� , /  
Roy St ;ps ' ::1 " � '  
County Comm i s s ioner 

�� ( <. '.,L( { o  
Ronn ie I'e l l s  
Coun t y  Comm i s s ioner 

:to � 
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Mr . J am e s  A. Reafs nyder 
Res e a r c h  and Develbpment Manager 
SRC P r o j ec t s  O f f i c e 
U . S .  Department of Energy 
SRC - I  Pub l i c  Hear ing 
P ,  O. Box E 
Oak Ridge , TN 3 7 8 3 0  
Dear Mr . Rea f snyde r : 

February 2 7 ,  1 9 8 1  

The Dav i e s s  County F i s c a l  Court s ent a let t e r  ( c opy 
a t t ached) to you for con s i de r a t ion and placement in the 
final EIS on Feb ruary 2 3 .  Our C i t i z ens Advi s o ry Commi t t e e  
has r ecommended t hat t h e  S t at ement , a t t ached, b e  included 
a s  an amendment t o  the above men t i oned l e t t e r . 

The amended s t a t ement is endo r s e d  by the Dav i e s s  
County F i s c a l  C o u r t  a n d  your c ons i d e r a t ion i n  t h i s  ma t te r  
i s  g reat l y  app r e c i a t e d .  

RI L : mp 

Enc : 2 

S inc e r e l y , �tfj�(/#;�': ') 
Richard I ,  Lew i s  
Admin i s t r a t ive As s i s t a n t  

� /-' ' /1/' /' .. . ' 1 /0X-C<;. '- /'��h... 
Wi l l i am J .  Froehl ich 

County Judge/Execut i ve 

Davi e s s  county Fi scal court 

I F P O E - ... C '"  

�, 
/_,�.;\ �'/(/ '- ; '.\;, 
�I '; l-�i ., ::J? \: .; '/ .�.- . 

C O U N 7 Y  ;::: F D A v l !:: S S  
C O U � T '"'t O u 5 ;;:  

O W £ N S B O � O  � E N � U C K �  � Z 3 0 ,  

Amendment to February 2 3 ,  1 9 8 1  l e t t e r : 

" • s S , 0 ." ( � , 

Even t hough the E n v i ronmen t a l  I mp a c t  S t a t ement has 
gone into det a i l  about envi ronmen t a l  s a f e t y , we are keenly 
aware o f  the p o t en t i a l  f o r  adver s e  health e f f e c t s  to the 
c i t i z ens o f  Dav i e s s  County t h a t  may a r i s e  in the a re a s  
o f  a i r , wat e r , s o l i d  w a s t e  a n d  h a z a rdous ma t e r i a l  d u e  t o  
the c on s t ru c t ion a n d  ope r a t ion o f  the propo s e d  S RC - I  p l ant 
a t  Newman . We feel t h a t  all p e r t inent t o  date da t a ,  in
c luding the Fort Lew i s  and W i l sonvi l l e  plant ope r a t i onal 
data , s ho u l d  be t rans m i t t e d  to the Fiscal Court fo r r e v i ew 
by t h i s  body . 

:J» I � N 



Statement of 1 7  

The Environmental Policy Inst itut e 

on 

The Draft Environmental Impact Statement 

For 

The SRC I Demonstrat ion Proj ect 

Submit ted to 

The U . S .  Department of Energy 

Karch 2, 1981 

Environmental Policy Institute 317 r�nnsylvan"l Ave. S.E.  Wa"r.lngton, 0 C 20003 
1D2/ 544·2600 

The Environmental Policy Institute 1s a research and cit izen informa-

tion organization, dedicated t o  the conservat ion of our natural resources. 

At EFI there are currently several proj ec t s  unde'Nay which involve the 

assessment of energy produc t icn technologies and the investiga t i on of new 

and alt ernat iv e  methods of energy development .  \.Ie are currently involved 

in an assessment of synthet ic fuel technologies , and welcome the opportunity 

t o  comment on the Draft Environmental Impact Statement (DITS) for the SRC 

Demonstrat ion Proj ec t .  We bel ieve that it is part icularly important that 

the first plants selected for development in the new inrf"stry must employ 

the safest and most efficient technologies and controls available. 

Our assessme.'1t of the DEIS leads us to conclude that there is no guar3.n-

tee that the SRC I proj ect will pursue such a course of development .  In 

fact , it is difficult to glean much specific informat ion at all from the 

statemen t .  The ORIS is presented without final plant designs , with only 

"highly conceptual" emissions dat a ,  and with many relevant environmen-tai, heal th 

and safety studies far from completion. Such a document clearly fails to 

meet the directive of the National Environmental Policy Act that an EIS 

provide a detailed description of the proposed proj ect ,  and " provide 

full and fair discussion of significant environmental impact s • • • •  t1 It is 

our belief that a great many questions remain with respect t o  plant deSign , 

operation and impact . The following comment s  are intended to help iden t i f y  

» I � W 
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801D.4f: of the areas 1n which the DElS is particularly weak. 

'SRC I Process 

The DEIS does not j ustify the need to develop a process who s e  prl-

mary product 1s a solid fuel . In fac t ,  in a discussion of alternatives, 

the DElS presents a rather confused description of the purposes of the 

SRC I process. In discussing the need for the program, the DElS accurately 

identifies our energy crisis as primarily a liquid fuels problem (although 

it would have been even Il¥lre accurate to identify the shortage of transpor-

tat ion fuels as the crux of the problem) . The alt ernatives examined are 

those designed to affect oil imports. I t  is here where the uncertainty 

ari.es. First of all, the DEIS fairs to identify, much less discuss, an 

expanded energy conservation program. as a feasible alternative to the coal 

l iquefaction program, even though it had earlier ident ified energy conserva-

tion as "an immediate and cost effective way to deal with the energy problem . 1t 

More importantly howeve r ,  this program. j ustification and the subsequent 

examination of alternatives imply that the SRC I process will provide ma inly 

liquid fuels. This is not the case. As the DEIS pOints out : 

The primary product , which is a liquid at process tempera
ture, i. a high-hea t ing-value, low-sulfur, low-ash fuel product 
that may be directly substituted for oil or coal in certain ap
plication s .  Three products vill be produced in the proposed 
demonstration facility: solid SRC I boiler fuel , anode grade 
coke, and a hydrogenated liquid boiler fuel . Each o f  the pro
duct. will account for approximately one-third of the tota l .  

Thus , two-thirds of the product will b e  a so l id ,  and not a l l  of the 

liquid fuel vill be able to be upgraded to transportation fuel. Consequently, 

the lit tIe liquid .,hich .,ill be displaced .,ill be No . 2 and !Io. 6 fuel oil s .  

-3-

and not the. more strategically important transportatioD. fuel. 

If the purpose of the proj ect 1s to reduce our dependence on foreign 

Oil, one 1. led to doubt that the SRC t process 1s an effective o� effi-

cient technology to employ. If the purpose 1. t o  develop a clean burning 

solid fuel, the SRC t process should be compared to processes which use 

coal in combination with control technologies . 

The DEtS also states : 

The production rates of solids and liqui!is can be varied 
from. a. much as 85% solids with 15% liquids to as little as 10% 
80lids vith 90% liquids all involving minimal wasteful gas pro
duction. 

PTesumabl y ,  the higher liquid yield is to make the process aaore a t t rac-

t ive. The DEIS should describe what... changes , if any, in the t echnology , 

process , resource requirements or environmental impacts would result from 

• •  hift in the product mix. Also , as the process is shifted to yield more 

liquid , the DE IS sho1;lld explain how the SRC I process remains different 

from the SRC II process. 

This question takes on great importance in li&ht of the fact that the. 

Department of Energy (DOE) is planning simultaneously to construct an 

sac II demonstration plant in Morgantown, West Virginia. Botb the. sac 
and thtl SRC II processes were tested in a single facUity at Ft . Levis , 

Wa.hington. Given these facts, why isn ' t  it possible to again use one 

plant to demonstrate the technologies? 

Project Size 
The DEIS also fails to justify the construction of such a large scale 

� I � � 
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plant (6000 TPD ) . This is 1 20 t Lnes the size of the largest SRC plant 

DOW in operation (50 TPD ,  at  Ft . Lewis , Washington ) .  There is no dis-

cussion of constructing a Sl:Mller sized plant, even though bot h  the con-

t.ractor (ICRC) and the Kentucky DOE advocated the construction of a 

2000 TPD plan t .  In fac t ,  in its original proposal to the DOE, Wheelabrator 

Clean Fuel Corporation stated that a 2000 TPD plant 

bas been selected as the largest size for which commercially 
ava�lable equiplBe.tlt can be prac tically employed , yet is suf
ficiently large t o  permit extrapolation to full cctmDerc1al 
sue with reasonable technical confidenc e .  

A smaller scale reac tor would reduce the c o s t  of t h e  proj ec t ,  de-

crease procurement t ime and , according to the contrac to r ,  still provide the 

information needed to make a decision on commercial izatio n .  Thu s ,  it is 

incumbent upon the DEIS to explain why it  is necessary t o  bear added finan-

cia! expense , and environmental and technological risk involved with a 

6000 TPD plan t "' when there is no compelling reason to construct such a large 

plant . 

Selection of the Newman, Kentucky Site 

The controversy over the selection o f  Newman , Kentucky as the s i t e  

for t h e  project is onl y heightened af ter reading t h e  DEI S .  T h e  document 

notes that the site was the most suitable based upon a ] 9 76 study conducted 

by Rust Engineering Company . However , this study only applied criteria 

j udged to be important for construction and operation o f  the plant--physical , 

economic and engineering. Environraental compatibility was not included in 

t.he criteria. Furthermore, sites included in the study were confined �to 

Kentucky, 

-5-

A subsequent study , plac ing primary empha s i s  on environmental cri-

teria . was conduc ted by the Oak Ridge �ational laboratory (0R...'lL) . Yet , if 

the environmental criteria used to elimina t e  a l t ernative s i t es in the 

Oak Ridge study were applied to the Ne....-can s i t e ,  it would be unacceptable 

according to all seven criteria. One wonde r s ,  then . what standards have 

been used to j ustify the environmental acceptability of the NeWl.an site? 

Moreover , the development o f  the SRC ] plant a t  the Newman Site will 

encroach on an active floodplain and have an impact on wetlands at the 

site. Therefore, it  is necessary, under Executive Orders 1 1 988 and 1 1 990 

to determine i f  other sites would o f fer a prac tical alternative to redUCing 

the floodplain/wetlands ef fects caused by develo pment of the Newman site.  

Unfortunately,  the preliminary determina t io n  included in the DElS only 

contains a 3 paragraph discussion o f  the pract icability· of alternative 

sites. While the report notes that "the extensive screening process pro-

duced no potential site that complies with basic siting constrain t s ,  15 

environmentally acceptable and does not require encroachment a flood-

plain , "  it does not show the resul t s  of the study, nor does it o f f er a 

relat ive comparison of the alternative sites to the Newman s i t e .  

Furthermor e ,  there apparently is some consideration being given t o  

do'Wtlsizing t h e  plant t o  3000 T P D .  If  t h e  plant s i z e  is reduced , w e  con-

tend that it viII be necessary to conduct a completely new comprehensive 

review and analysis of the feasibility of  a l ternative sites to comply with 

the NEPA mandate to examine alternatives, and to ful fill the requirement s  

of Executive Orders 1 1 988 and 1 1 9 9 0 .  

;p I -l'> U1 
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Monitoring 

The DEIS points out that a substant ial portion of the monitoring 

program will be devoted to dem.onstrating compliance with exis t ing stan-

dard a .  Much less attention is given by the DEIS to monitoring emissions 

of currently unregulated substances. The DElS indicates that the DOE 

viII develop a monitoring program. However , since the program is not 

yet developed , and the DOE has not identif ied which substances will be 

subj ected to monitoring, it is impossible to cOlIIlDent on the adequacy of 

the proposed monitoring program , or t o  suggest improvem.ents . G iven the 

multitude of uncertainties surround ing the emissions associated with syn-

thetic fuel technologies, the monitoring program should have been developed 

before issuance of the DEIS, and mad"e available for public review and com-

...... t .  

De.sign Uncertainty 

The moat troubling aspect of the DEIS i �  the admission that "only a 

conceptual SRC plant design exists at this time , "  and that "e.""t i st ing emis-

sion. data are hilhly conceptual . "  These conclusions cast doubt on the 

reliability of the DEI S 1 •  data , projections and proposed control technolog ie s .  

Yet, the reader i s  asked t o  d isregard these discla imers and accept the 

a.surances regarding the reliability of critical control systems. 

For ex.&IIIple, proj ect plana allow for a 10% d ischarge of treated water 

and hold out a zero discharge goa l .  Yet , no data i s  provided assessing the 

reliability of a 10% discharge system, much less one operating at a level 

of zero discharge. 

-7-

The same i s  true for the reliability o f  the controlled combustor-

flare system designed to control e:nissions . 

More importantly, by failing to present a final plant design . relia-

bility data and emission rates , the DEIS does not fulfill the �EPA man-

date t ha t  an EIS 

• • •  serve as a means of assessing the environmental impact 
of a proposed agency action , rather than j u s t ifying deci
sions already made . 

• • •  and infoIlD decis ionmakers and the public of the reasonable 
alternatives which would avoid or minimize adverse impac t s .  

Emergency Plann ing 

The DElS does not contain cont ingency plans for a var iety of et:lergen-

cies which may occur and lead to ser,.ious health. safety or env ironment al 

problems • 

No descript ion is given for emergency preparedness for f ires or ex-

plosions on the site. It is unclear whether crews on the site will be 

trained to handle such mishaps and whether there will be a.ppropriate equip-

IDeIlt on site to respond to the probl em .  

There i s  no discussion of w ha t  emergency controls are ava ilable. and 

vhat damage might result , if reta ining walls fail and the liquid storage, 

sac product storage, and coal storage areas and the ash ponds are all in-

undated by flood waters . 

Similarly. there are no procedures established to deal with a breach 

in the landfill liners .  Acco.rding to the DEI S .  "avo idance strategies" are 

being evaluated, but there seem to be no studies designed to address the 

problem should the event occur . 

» , .j:>o 0\ 
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Conclusion 

To summarize ,  we believe the f o l loYing are among t he issues which 

6till need t o  be addressed : 

• 

• 

• 
• 

What 1s the j u s t i f ica t ion for t he development of a s )'!1 t he

tic fuels process whos e  main product is a s o l id f u e l ?  

Wh a t  w i l l  be the difference between the S R C  I a n d  the SRC 

II processes as the SRC I process 1s s h if t ed to yield a 

higher ratio of l iquid to s o l i d s ?  

Wh y  can ' t  b o t h  p r o c e s s e s  be t e s ted i n  one plant ? 

Why is a 6000 TPD f a c i l i t y  needed? 

Why can ' t  a sma ller ( 2000 TPD) f a c i l i t y  yield a l l  o f  the 

necessary information on the operation o f  a commer c ia l 

s i z e  f a c i l i t y ?  

• What environmen tal standards were used to j u s t ify t h e  

Newman, Kentucky s i t e ?  

Wh a t  �unregulated substances ' .... i l l  be subj e c t e d  to monitoring? 

How will DOE conduct its monitoring program? 

When will t he mon i t o r ing program plans be available for 

review and commen t ?  

What i s  t he reliab i l i t y  of t h e  10%  d ischarge s y s t em ?  

1Jha t  i s  the r e l ia b il i t y  o f  the con t ro lled combu s t o r - f lare 

syst em? 

• What emer gency plans exist to deal wit h  f ire and explOSions 

on-site? 

1Jhat emergency controls are available f o r  flooding of the 

site? 

• What controls are in place to deal w i t h  a breach of the 

land f il l  liner s ?  

-9-

Furthermore ,  if there is a s igni f icant change in the scale o f  the 

plant ( e . g . , downsizing to 3000 TPD ) , compliance w i t h �EPA and Executive 

Orders 1 1988 and 1 1990 requ ire a new and cOID,Prehens ive s i  te sel ec tion 

study. 

We also believe tha t the DEIS is not adequa t e .  An adequa t e  DElS can 

only be produced when more informa t ion is available on the final plant 

d e s ign and emission data, and t he environmen tal , Ilea l t h  and safety stud j es 

curren t l y  in preparation for the plant are c o m p l e t ed . 

Submit ted by : 

Robert L .  Roach 
Environmental P o l i c y  
Ins t i t u t e  
Ma r c h  2,  1 98 1  

:l> I .". ...., 



18  Envi romen�al Prc � e c t i on Ag��Cj 
Ci ty 0 ::  Eva'1svi l 1 9  

James A .  Reafsnyder 

20� Admi n i s tra � i o �  3 u i l d i � g  
Civic Cent er Comp l e x  ' 
Evansvi l l e ,  IN 47708 

R e s earch and Developmen-: Manag -s r  
S R C  Pro j e ct s  O f fi c e  
U . S '  Department o f  Energy 
SRC - I  Publi c Hearing 
P . O .  Box E 
Oak: Ridge , TN 37830 
Dear Mr . Reafsnyd 2 r :  

The f o llowing document i s  pre s ented i n  response 
to the Draft EIS on the SRC - I  Demonstration Pro j e ct 
in Newman , Kentucky. The � u e s t ions , comments and co�
c e rns were prepared by the Synfu e l s  Fac t - Finding Commi t 
t e e . repres enting t h e  Evansville Enviromental Pro t e c t i cn 
Agen cy . 

Pleasefo rward any response to the following : 

J .  Shelton . Di re c t o r  
Evansvi lle Enviromental Pro t e c tion Agency 

Thank: yo u .  

Sue Atk:inson 

Oral T e s timony 
February 2 4 .  1981 , Henderson , Ky . 

I am Sue Atk:inson . Chai rman of the Synfu e l s  Fac t - Finding 
Commi t t e e , Representing the Advi s o ry Board o f  the Evans v i lle 
Enviromental Protec tin Agency , Evansvi l l e . Indiana . 

This commi ttee has been d e s i gnated by Mayor Vandeveer as the 
o fficial agent representing the C i ty o f  Evansv i l l e  to provide p u b li c 
c omment on the SRC - I  Draft E I S ,  and t h e s e  q u e s t i ons and c o mments 
are the City ' s  expre s s e d  concerns dir ect ed toward the p ro t e c t i on 
of the enviroment and health of the c i t i zens of Evansv i l l e , Indiana . 
Aft e r  careful and thorough review o f  the Draft E I S  we wish to 
provide the following t e s t imony : 

Our written comments and qu e s t i ons to be submitted are too 
lengthy to be presented fully at this time . Howeve r ,  a b ri e f  
summary o f  t h e  � o f  con cern  addre s s e d  are a s  follows : 

A I R  QUALITY - Our concerns cl early are : That though Evansvi l l e  
l i e s  directly i n  the path o f  the s o u t heasterly winds - whi ch o c c u r  
2 7 %  o f  t h e  t ime ; no ment i on i s  made o f  t h e  Federal Agency that 
will be responsible for air quality impacts on the Indiana s i d e  
o f  the O h i o  Rive r ;  

THAT THOUGH it is well k:nown that a s i gni fi cant part of the SRC-L 
product becomes contaminated with carcinogeni c and mutogenic 
mat e ri a l .  pres ent Federal a ir  quality laws do not addre s s  generic 
carcinogen emi s s i o n s ; 

THAT THOUGH it is adm i t t e d  that fugi tive HC emi s s i on s  predi cti ons 
are conservative . neverth e l e s s  inadequate moni t o ring procedures 
and maintenance schedules are presented wi th whi ch to cntain and/or 
quan t i fy this facto r .  

THAT THOUGH the wastewater t reatment is designed to op erate at 
90% efficiency . the p o s s i b i l i ty of pheno l i c s  being emi tted to the 
air from the c o o l ing towers i s  n o t  adequately addre s s e d ; providing 
the p o ssibility that what i s  not di rected into t j e  Green River 
may be emitted into the ai r .  

WATER QUALITY 

Our concerns in t h i s  area include : 
The De s ignations o f  the waste water treatment p lant as a z e ro 
discharge system when in fact volatile compounds may b� evaporated 
into the air a s  we ll as dis charged in the Green Rive r .  

T h e  Treatilb i l i ty o f  the water is s t i l l  in que s t i on .  and the 
2 -stage biological treatment p ro c e s s  i s  s t i l l  under development 
making a determination uncertain at thi s t im e .  The di sposal pro
v i s i on for potential t o x i c  material s o l i d  waste i s  inadequately 
answered in relation to f l o o ding and p o tential earthquake leve l s . 

� I � ex> 



Health effec ts are the concern of all : and the t imetables , and 
all prospective epi demi o l ogic stu d i e s  need to be identified at the 
out s e t . The EI S suggests that thi s i d entification o f  envi romental 
and h ealth ri sks i s  a major purpo s e  of the SRC -I demons trat i on 
plan t .  yet expansion to fU ll-scale comme rciali zat i on �ay be 
c on s i dered wi thin two years . 

In conjunct ion with these conc e rns fo r testingand the lack o f  
studi es di rectly related t o  t h e  health effects o f  SRC - I , i s  t h e  
factor of t h 9  cumulative effects , not only o f  4 o r  5 synfuel plants 
but the 4 - 5 c o o l  powered generating plants i n  the are a .  All o f  
t h i s  i s  i nadequately addressed . 

In terms of �lator responsibi l i t i e s : The areas of great e s t  
concern continue to be the inadequacy o f  present Federal Laws : t h e  
unknown requirements f o r  best avai lable contro l  techno logy : the un
proven reliability of modeling and mon itori ng techniqu e s : the 
i n exact mechani sms fo r co operation between USEPA regions : the degree 
o f  commitment t o  permit s chedules as described : and the d e s i gnation 
as lead agency o f  the DOE : whi ch a l s o  has the mechanism fo r provi ding 
funding for the pro j e ct . 

Here . then , are just a few of the many concerns , and unanswered 
questi ons we perceived and i dent i fi ed in the draft EI S as prepared 
for the Newman pro j ec t .  We feel that these exact areas o f  concern 
wi l l  b e  i dent i fi ed by o ther groups ad indiv i duals to much the same 
extent as we have presented them . These commen t s , ques t i ons and 
concerns should be comprehensively addre ssed and answered b e fo r e  
any const ruction begins on t h e  SRC -L pro j ec t . 

Thank you fo r allowing the C i t y  of Evansville to offer t h i s  
t e s t imony . 

Ai r Quali ty Comments and Questi ons 
on Draft EI S 
SRC -I Demonstration Pro j ect 
Newman , Kentucky 
DOE/EI S-007)-D/VI 

Given the fact that the wind directi on at the plant s i t e  is out o f  
t h e  south t o  s outheast 27% o f  the time ( p .  ) -29 ) and Evansvi lle l i e s  
in t hi s  di rec t i o n ,  the po tential for air po llution impacts to our 
commun i ty is s ignifican t .  I t  should b e  noted that more than 
1 0 0 , 000 Indiana res i dents li� within )0 mi l e s  of thi s propo s e d  plant . 
In addi tion , it i s  well known that a s i gn i ficant part of the SRC -I  
product b e comes contaminated wi th carcinogeni c and mutageni c 

. 

material ( p ,  i x ) . This can be vi ewed as a consequence o f  the 
structure of coal and is in marked difference to that of crude o i l .  
Unfortunately , federal a i r  quality laws do n o t  address generi c 
carcinogen emi s s i ons . These facts lead to a great deal of conc ern 
by members of this commi ttee . Sp e c ifi cally , we wish answers to 
the following questi ons : 

1 )  What federal agency wi l l  be respon sible for evaluating 
the air quali ty impacts to be expected on the Indiana 
s i d e  of the Ohio R i ver? I f  it i s  the Enviromental 
Pro tection Agen c y ,  wi ll Region V i n  Chi cago parti c i 
p a t e  in t h e  revi ew o f  t h i s  EI S? 

2 )  The experimental nature o f  the pro cess and emi s s i on 
controls has been stressed throughout the draft EI8 . 
Fo r example : 

a )  "Existing emi s s i ons data are highly conceptual " .  
( p .  1 - ) 4 )  

b )  .. . . .  fugi tive emi ssions present the greatest 
uncertainty . . . .. ( p . 1 - ) 4 )  

c )  "Although current and pro j e ct e d  enviromental quality 
standards and emi ssions limitations requi re appli
cation of state-o f-the -art po l lution control 
te Chniques , standards and limi tations do not yet 
exist fo r most o f  the clas s e s  o f  compounds that 
are of concern " . ( p .  4-2 ) 

What procedures will be done to monitor the concentration of fugi 
tive emiss ions that contain hazardous compounds? Perhaps modell ing 
suggests no impact should be expected i n  Indiana, but the highly 
toxic nature o f  the chemicals involved suggests the prudence of 
ongoing experimental measurements to check calculati ons . Monitoring 
for these compounds is not generally performed and requi res a 
significant commitment of time and money . In addi tion , the very 
demanding enviroment of the proceSs s o r  ( hi gh temperatures and 
e levated pres sure s ) might rapidly age s eals and other control 
devi c e s . Will early enthu s i a s t i c  work on maintenance gi ve way to 
less rigid inspe c t i ons aft e r  a few years? 
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p" , 2 Air Quali ty CommentJ 

J) A ma j o r  purpo se o f  the demonstration plant will b e  to 
evaluate health and env i ronmental risks . " O�e of t h e  
purpos e s  o f  t h e  SRC -I demons tration program i s  to 
i dentify health and environmental risks associated 
with the demonstrat i o n  plant itself and a future 
comme rcial SRC industry" ( p . xv ) .  The long indu c t i o n  
time o f t e n  associated with can cer agents s h o u l d  b e  kept 
i n  mind . Will the decis ion to expand to commerci al s i z e  
b e  made b e fore an accurate assessment of the demonstration 
plant ' s  health impacts can b e  made? According to the 
EI S ,  this decis ion may be made in only two years , 

4 )  Will data c o l lected by all part i e s  be p romptly v e ri fied 
and released so that muni c ipali t i es and individuals can 
j udge whether living in the area constitutes an accept
able ri s k ?  Repo rts published years af ter the fac t  would 
not suffici ently s e rve our i nterest s .  

5 ) It appears that treated waste water w i l l  be u se d  in the 
cooling towers ( p ,  x i i ) ,  I f  the treatment is less eff i c i ent 
in degrading the hazardous chemicals than expec ted , this 
would create a s i gnifi cant po tential fo r widely disp ersing 
a variety o f  toxic agents , 

6 )  Since the demonstration plant i s  expec t e d  to consume about 
70% of the 24-hour PSD increment for TSP ( p .  2 - 2 5 ) ,  
what effect will this have on Evansvi lle " s  TSP problem 
( currently designated non-att ainment for s e condary s tandard ) 
and future PSD-related development? In addi t i o n ,  the EI S 
cites the parti culate emi ssions as "a signifi cant l imita
tion to commerc i al i z a t i o n "  ( p .  2 -2 6 ) and " suggests that 
the fugit i v e  emi s s i o n  rate from the commercial plant would 
have to b e  less than the rate from the demonstrat ion plant 
i f  the plant is to consume l e s s  than 100% of the allowable 
PSD increment " ( p .  2 - 2 5 ) . If expansion does occur,  agai n ,  
what w i l l  t h i s  mean fo r Evan sville? 

7)  with regard to the comm e rc i ali zation limi tat i ons assoc iated 
with TSP , the EIS states " t here are no nearby sources to 
o ffset except for parti culates generated during agricultural 
activi t i e s "  and further sugge s t s  that t he purc hase of 
land fo r the cessat i o n  o f  agri cultural activity could b e  
a n  o f f s e t  ( p ,  2 - 2 5 ) ,  How much land wold b e  requi re d  for 
this? I f  this i s  a serious consi derati o n ,  shouldn ' t  the 
impacts o f  such action b e  di scusse d? 

8 )  The EI S states that with resp e c t  to cumulative effects , 
a i r  qual i ty impacts " w i l l  add sl ightly to problems of non
attainment o f  TSP s tandards in the c i t i e s "  ( p ,  4 - 1 0 1 ) .  
Does this i nc lude Evansvi lle?If so , what mitigation measure s 
are proposed? In accordance with section 126 of the C l ean 
A i r  Act Amendments of 1977 , woud this put Kentucky i n  
v i o lation of the i r  State Implementation P l an i f  proper 
notice o f  opportunity t o b j ect i s  not affered to 
Evandville ' G  air quality c ontrol region? 

Page· J - Air Quali ty Comments 

g) I n  light of the recent indic tme�t of the Ohio Valley by 
EPS and t h e  Ohio River Basin Ene r�J Study with regard to 
acid rain shou ldn ' t  any addi ti onal source o f  ac i d i c  sul
fate fo rmation i n  rainwat e r ,  as described on page 4 - 49 , 
be further s tu d i e d  and pro j e c ted? Also . is i n -depth 
monitoring of the o c currence o f  thi s phenomenon during 
operation o f  the demo n s t rati on faci l i ty and its relat ion
s h i p  to the SRC plant b e i ng cons i d e red? I f  not , shouldn ' t  
i t  b e ?  

A I R  QUALITY 
HC EMI SSIONS 

INTRO DUCTIO N :  The following di scussion will addre s s  the various 

hydrocarbon emi s s io n s  and their contro l s  pe rtaining 

to the propo sed SRC-I Pro j e ct and the po s s i b l e  

effects on the C i ty of Evansville . 

Hydrocarbon emi ssions from the SRC - I  pro j ect wi l l  co n s i s t  o f  
point source emi ssions a n d  fugi t ive type emi s s i ons . Po int source 
emi s s ions are tho s e  that o ri g i nate from smoke stacks , elevated 
flares ,  and the cont rolled combus t o r ,  Point source emi s s i on s  are 
more eas i ly quan t i fi ed than those emi s s ions coming from fugi tive 
type sourc e s . Fugi t ive type e m i s s i o n s  o riginate from leaky valves ,  
pipe fittings , pumps , compre s sors , and also from sto rage tank 
breathing losses . Due to the nature of the fugi tive emi ssions , they 
are di ffi cult to quantify . Table C . 9  o n  page C-51 o f  the Newman 
Draft EIS gives the point so urce hydrocarbon emi s sions as b e i ng s even 
tons per year. The to tal fugi t ive hydrocarbon emi s s i o n s  are given 
as 1 . 77 gls i n  table C . 7  on page C - 5 0 .  I f  the value o f  1 . 77 gls 
is pro j e cted over a years time , the value woud b e  equivalent to 
6 1 , 5  tons of HC per yea r ,  Th�efo re , the total plant H C  emi s s ions 
would b e  app roximately 6 8 , 5  tons o f  HC per yea r .  The Draft EI S 
s tates that the 1 , 77 gls figure i s  a conservative est imate of the 
fugitive HC em i s sions . The estimates used for the emi s s ion in
ventory in s e c t , C , 4  o f  Append i x  C are based on the Wethero ld , 
Provo s t ,  and Smith report entitled "Assessment of Atmospheric 
Em i s s i ons from Pet rcl eum Refining " . Thi s report i s  based o n  
emiss ion measuring activiti es at 1 )  petroleum refineri e s  through-
out the United State s ,  many o f  whi ch are not contro ll e d  as thor
oughly as will b e  done at the propose� demonstration plan t ,  There
fore the est imated emi s s i ons are conservat ive , Section 4 . 2 . ) , 1  
o n  page 4-47 s tates t�at the a i r  quality impacts from plant operations 
will not threaten the nonattainmen t  status o f  areas nearby , 
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Page 4 - A i r  Quality HC Emi s s i on s  

T h e  reasons given f o r  t he l o w  emi s s i on pro j ections from t h i s  
plant are d u e  to t h e  types o f  hydrocarbon contro l  t e chniques 
u t i l i z e d  i n  the SRC-I plant de s i gn .  Mo s t  o f  the liquid storage 
tan k s  wi ll b e  equipped with fi xed re ofs and any vapors will be s e nt 
to a vapor-re covery system and thu s not be emitted into the 
atmosphere . The other storage tanks wi ll b e  equipped wi th flo at
ing type roofs . wi th the vapors purged from the space between 
double seals and combusted in a flare system . Fugi t i ve hydro
carbons will b e  minimi z e d  by providing double mechanical s eals 
( wi th a varri er-fluid system between the seals ) on pumps and com
press ors . o r  by use o f  a system of an equivalent control nature . 
U s e  of flanged connections will be minimi z e d  to also redu c e  
emi s s i ons . A ls o .  thorough inspecti on . maint enance . a n d  repair 
programs for p ro c e s s  fittings will be implemented at the plant 
during operation to check the fugi tive emi s sions . Leaky valves 
wi ll be red tagged and repaired wi thin 15 days after found to be 
leaki ng . A flare system will be designed to combust gase s  that 
are s ent to i t  during normal operat i o n , as well as during startup , 
shutdown , and emergencies . The system presently being evaluated 
will contain elevat e d  flares ,  handling streams o f  different 
pressure range s ,  and a controlled combustor ( i ncinerat o r )  to 
combust liquids that condense from t h e  vapor st reams sent t o  the 
e levate d  flares .  The aim o f  the d e s ign i s  to combust all he avy 
hydrocarbons ( wh i c h  may be toxic and/o r  carcinogeni c )  in t h e  
controlled combustor.  T h e  controlled combustor can be designed 
fo r complete combus t i on of the feed by op erating with high-tempera
ture combustion and long resi dence times . It can be fed at con
trolled rates from a liquid holding tan k .  

CONCLUSI O N :  

Pro v i de d  that a l l  engineered contro l systems function adequately t h e  
hydrocarbon emi s si ons may well b e  low as predi cted during normal 
operat i on . The pro j ects fugi tive HC emi s sions will vary s i gnifi
cantly depending o n  the type of maintenance system employed . In
s p e ct i ons o f  thousands of valves will have to be conducted regularly 
if leak s are to be maintained at the predi cted low levels . If the 
fugiti� HC emi ssions are s ignificantly higher than predi c t e d ,  then 
problems maintaining ai r quality standards may be expected . Any 
s i gnifi cant addition of hydrocarbons emi s s io ns i nto the Evansville 
air shed may adversely affect the ambi ent ozone levels . Care mus t  
b e  taken i n  order to mitigate these fugi tive emi s s i ons o r  e l s e  
problems maintaining t h e  a i r  quality standards f o r  o z one m a y  b e  
expected . 

Also the possi b i lity of pheno l i c s  being emi tted from t h e  cooling ' 
tower could be a problem . The pheno l i c s  are reported to be pres ent 
i n  the treated wastewater whi ch will b e  d i rected into the coo ling 
towers at a rate o f  608 gallons per minute . If t h i s  treate d  waste
wate r  were directed into the Green River i t  would cau s e  borderline 
compliance with the water quality standards .  By directing this t reated 
y<astew"ter into .. the .,"ooling to.we r.s the N·Q c e s.� wi ll o.nly b e  redi rect
l ng these phenollcs lnto the al r lnstead o f  dlrectly lnto the river 
Further treatment o f  the wastewater to remove the organ i c s  should be 
perfo rmed o r  alternative metho ds of d i sp o s i ng of the treated waste
wate r  should b e  used i n  o rder to mitigate the release o f  the pheno l i c s  
a n d  any o t her volit ile organic compounds from t h e  cooling towers . 
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WATER QUALITY 

1 .  This plant i s  d e signed to operate 9� o f  the time as a zero 
dis charge system of treated was t e  wat e r .  I n  thi s operation 
the treated waste water is used as make-up water fo r the 
evaporative cooling towe r .  I t  would thus appear that many 
volat i l e  compounds in the t reated was te water will be evap
orated o ff into the atmo sphere and may lat e r  condense on to 
the surface . Simi larly , non vo latile waste water pollutants 
wil b e  carried out by the drift of small droplets o f  water 
and will eventually wash i nto the river.  Thus , the plant is 
not truly operating i n  a z e ro d i s c harge system but is merely 
i ndirectly discharging the t reated waste wat er into the river 
by way o f  the atmosphere . 

2 .  I n  the appendix s e c .  C 2 . 1 . 2  i t  i s  s t ated thi laboratory pro
grams are currently under way to determine the treatab i lity 
of the waste wat e r .  I f  t h e  treatab i li t y  o f  t h e  water i s  i n  
question , how can o n e  pred i ct what waste water pollutant levels 
will exi s t  at the time o f  operation? 

J .  I n  the two stage bio logi cal treatment pro c e s s , bacteria are 
to b e  used to degrade phenol s ,  organi c  and some inorgan i c s . 
I s  thi s a proven pro c e s s  and can bacteri a  live at the concen
trations o f  o rgani c s  and inorgan i c s  that will b e  present i n  
this system? 

4 .  What provl sl0ns will b e  made to prevent flo oding o f  the coal 
and solid product storage areas? 

HEALTH EFFECTS 

General Comments 

wi ll people i n  Evansvi l l e/Van d .  Co . be come ill as a result of 
a synfuels plant development in the area? This question is not 
addressed o r  even rai s e d  i n  the DEIS do cument . The 5 J  pages o f  
Appendix Z are ent i t le<j "Health Effe ct s "  b u t  s a y  notlling about human 
di seas e . Mo s t  of t h e  Appendix cons i s t s  o f  columns of x ' es indicat
i ng whi ch materials wi ll be tested i n  wlli ch systems by whi c h  
laboratori es .  W e  c a n  t h u s  learn that n aptha,  c o a l  dus t ,  gas s i fi er 
fly ash , green coke , and heavy oils will b e  instilled into rabbi t s '  
eyes t o  see i f  they cause i rritati o n .  

There i s  no mention o f  what spe c i f i c  p arameters o f  human health 
will be measured either in the workers o r  the surrounding general 
�opulat i o n .  There i s  n o  mention of measuring human levels of toxins 
emi tted by t he plant - - serum , hai r ,  urine o r  fat samples to indicate 
human body burdens of o rganic and trace metal constituents b e fo re �n�{{;� ���� .

operati o n . There i s  no mention of peri o d i c  pulmonary 
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Page 6 - Health Effe cts 

Prospe ctive epi demi o logic studi e s  need to b e  planned from the 
outset - perhaps comparing plant employees with matched control 
group s ; p ro spective s tudi e s  of elementary school children before 
and aft e r  plant operations wou l d  be appropri ate . Fart i l i ty rates 
could b e  examined ; the epidemiologic information in lo cal cancer 
regi stri es should be exploi ted . 

Spe c i f i c  Comments 

1 .  

2 .  

J . 

4 .  

7 
5 ,  

6 .  

7 .  

8 .  

9 . 

10 . 

p .  4-2 para 4 Adm i t s  that b e cause of " conceptual plant 
design "  and process and feedstock variabili ty . o c cupational 
and public health consequenc e s  o f  plant operati ons can not 
be pred i c t e d .  
p .  4-2 para 5 Institute W.  Va . e xperi enced skin cancer 
rates 1 6  to )7 times higher than expect e d ,  and not five times 
higher as state d .  
p .  4-2 para 6 The industrial hygene program i s  expected 
to be much better than prio r  programs but the detai ls s e em 
no d i fferent than tho se at Institute , W .  V a .  
p .  4 - )  para ) Although hydrocarbons are known to b e  
poo rly absorbed orally , the ) fracti ons have o nly b e en te sted 
for oral toxi city and have not been tested fo r dermal and 
inhalation carcinogen e s i s , whi ch are the ma j o r  health problems 
antici pat e d  with PAH .  
p .  4 - 4  para 7 " The high pressure u s e d  in t h s e s  p ro c e s s es 
ensure some leakage of these materials ( PAH )as aeroso ls " { pg .  
4 - 7  para 5 ) .  possible leaks o f  high boi ling p o i nt hydroearbons 

which have the greatest carcinogeni c potential wi l l  
be d e t e c t e d  by "monitoring equipment and vi sual inspecti o n "  
What kind o f  equipment , h o w  often? I s  "vi sual inspection " 
of all the prtinent equipment pipe s .  valves ,  flange s ,  are i al 
coolers s ensitive enough , reliable enough to detect leaks - -
i s  it even possible? 
Appen d i x  C p .  41 "Leaking flanges wi l l  be repaired 
within 15 days when pos sible " This is inadequate where 
leakage of carcinogens i s  concerned . 
How will volati lizat i on and aero s o l i zation of hydrocarbons 
and trace minerals from the c o o ling towers be monitored? 
Legionella pneumophilia the bacterium which cau s e s  a s evere 
form o f  epi d emi c pneumoni a  ( Legionnai re ' s  disease ) has been 
recovered from the water of cool ing towers and evaporative 
coolers and disease outbreaks have b e en associated wi th 
contaminated air systems . There are no provisions fo r 
bacteri o logic moni toring or di sinfec tion of the coo ling 
tower wate r .  
To xic s o l i d  wastes wi ll b e  put into a landfill wi th a clay 
liner and a leeachate collectio n  sys t em! What potent i al 
effects' may o ccur wi th this process? 

p. 4-5 para 6 " I t  is believed that publ i c  health 
impacts resulting from leaching o f  b i o logi cally active 
o rganic compounds will be minimal { Appendixes C and P ) "  . . 
There is no information about the o rgan i c  constitu ents o f  
le�chates from coal , slag, fly dust o r  S R C  product in the 
append i c e s  - - therefore , no data to support that "beli e f " . 
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1 1 . 

12 . 

1) . 

1 4 .  

15 . 

16 . 

W 

17 . 

1 8 .  

O n  t h e  other hand DOE/HHS/EPA pUb l i cation 0 - 5  MTR-79W 15902 
"Health Effects o f  Coal Techno logi es " p .  84 states "There 
is consi derable evidence that coal refuse dumps will con
tinue to produce significant quan t i t i e s  o f  water-borne 
contaminants for many years after t h e i r  d i sposal " .  
p .  4-7 Fugi tive part i cu l a t e s  are said to be transported 
only a " short d i stanc e " .  This i s  vague - - how s hort i s  
short - - with the proper winds , C O Uldn ' t  some l ight part i cu 
lates { in t h e  respi rab l e  range and c o ated wi th condensed 
hydrocarbons )be blown tc Evan � l l e  and Newburgh? 

p .  4-7 " Engin e e ring controls . . .  wi l l  be des igned 
with the intent o f  limiting concentrati ons o f  fugi tive 
hydrocarbons to within the permis s ible exposure limits 
( Pe l ) for coal . tar pitch colatiles in all pro c e s s  areas " .  
Are the limits appropriate for the SRC pro cess strea� ( re are 
the heavy disti llates not mo re mutager;j c',/carc inob,snic? ) ? 4-8 "Exposure to fugi -ci ve h:rdrocar"oons �ran3pcr-: 2 d  
awa:: from t h e  plant s i t e  wil n o t  have a s i gni fi cant h ealth 
impact oeca"J.se concentrations in -:he immediate plant area 
will be held -to a low l evel , "  Se e prior c omrnent s - - Si t �  
and frequency o f  amti en� mo nito ring a r e  not sp e c i fi E d  exc ep� 
to say that comp l e x  hydrocarbons "will be mO:1i tored a'; 
p o i n� s  where air dispersion mo deling predi cts grea�est ex
posure for the surrounding pub l i c " .  I would like scme 
moni toring i n  Evansvi lle/V and .  Co . even i f  t�e moals don ' t  
predict "greatest exposure " :  mo d e l s  can crea s h .  
p .  4-22 "Failure o f  the leacha"te contai lll:lent system ber.eath 
the coal storage area should it o c cur could result in 
saturati o n  o f  underlying so i l s  with contaminants that could 
endanger ground water quali ty o r  limit future soil us e . "  
I n  thi s regard i t  should b e  noted that the coal sto rage 
will be in an area of high s e i s m i c  activity ( p . L-ll boundary 
of zone 2 and zone )) and within the 100 year flood plain 
are a .  The clay l i ners risk being floated up , cracked or 
broac hed . It should also be noted that only a )0 day back 
up o f  supply o f  coal is plann e d . 90 days supply i s  a more 
customary back up - - this would t riple the amount o f  stored 
coal ( Approximately 540 , 000 tons ) i n crease the lee chate ar.d 
further stress the waste wate r  treatment system . 
Estimates of "worst-cas e "  transpo rtation spill assumes a spill 
of one tank car at Spotsv i l l e , Ky . which would cause water 
supply emergen c i e s  for Evansvi lle , Xenderso n ,  and Nashv i l l e . 
If there were a train derai lment m o re than one car might 
spill into the river - - multi plying "he long and short 
term adverse e ffe c t s . 
Although transportation spills are dealt with at length ,  plant 
s i te spills are given rather short s h ri ft .  At Fort Lewi s ,  
Was h .  the 2 0 , 000 gallon s p i l l  whi c h  o c cured when a wo rkman 
fai led to turn off a sampling valve threatened lo cal water 
supply , neces s i tated so il removal down to 20 fe e t ,  pumping 
of aquifers and cost almo st half a m i l l i o n  dollars . 
p .  4-)7 p .  4-4) The freq�ency of di scharge of was t e 
water into t h e  Gre�n River is said to b e  l �  mn $ everal 
places in the EI S , 90% z e ro -was te water di schzge ) but 
apparen tly is un""owable " t he reliab i l i  ';y of the was t e 
water recycling system i s  uncertain " .  
Mo s t  of the effluent go ing i n to t h e  Green Riv er will have 

a high potent1 al for b i o -accumulat i o n ,  s'mergys tlc 
effe c t s  and possible biomagni fications . ?he s e  compour.dS 
ir.c l a� E  � l \l"'iJl'�M all lead as we l l  as o rgan l c  compounds ����nt�a�Ly "OX1C to man 
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Alt hough the DOE has des i gnati0n as lead agency , 'Ni : h US-EPA 
assuming the coop erating agency po s i t i �n , co -authorship o f  t h e  
DEIS was agreed upon an presumed .  

Que s tion : 
Why was this anderstanding not for:nal i z e d ; to give US-EPA a 
stunger po s i t ion in addressng i,s concerns and assuring the full 
consideration of the i r  concerns? W i �hoLit a forrr:al assurance o f  
co -authors hi p ,  c an  eq'lal �uri s d i ction b e  assur-?d? 

PERMIT SCP.EDULE 

Question : 

Has application been made by the following : 

1 .  US-EPS -PSD Permi t? 

2 .  KY DNR-EP -A i r  Contaminant Source 
Cons truction Permit? 

J . US-COE 

Floodway Construction 
Pe rmi t? 

Section 1 0  and 404e permits 
Barge Dock? 

Wa ter Intake Structure? 

��)g��g� �gF.�g�'I-�d 
1 v I  1 1/eW 

1/81 11/80 

4/81 12/80 

6/81 1/81 

6/81 1/81 

Will DOE and EPA require a fi rm commitment to the perm i t  schedu l e  
before any con s t ruction i s  allowed? 

l> I U1 W 
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EVANSVILLE-VANDERBURGH COUNTY' DEPARTMENT Of HEALTH 
llooM 1l1, ADMINISTRA nON BUILDING aVlc CENlU coMPLEX 

EVANSVILLE, INDIANA '17708 
February 9 ,  1981 

James A. Reafsnyder 
Research & Develo pment Manager 
SRC Projects Office 
U. S. Dept . of Energy 
SRC-l Public Hearing 
P. O .  Box E 
O ak Ridge , IN )78)0 

Dear Sir: 

The Evansville-Vanderburgh County Board of Healt h ,  
a t  it s regular meeting o n  Friday , January ) 0 ,  1981 , 
passed the following resolution: 

The Evansville-Vanderburgh County Board 
of Health views with great concern the 
propo sed concentration of a number of 
large synfuel plant s close to Evansville. 
We request that all parties concerned , 
governmental and private ,  delay the con
struction of such plants until it can be 
determined that these synfuel plants will 
not pose a significant public health haz
ard to Evansville and Vanderburgh County. 

This information is being forward ed to you and other 
officials concerned with the environmental health 
conditions existing in southern Indiana. 

� 

I would appreciate it very much if you would consider 
supporting the above resolution . 

vms 

Yours very truly , 9-,1/, /J.,-I1J 
Jane M. Hoo pes , M. D .  
Health Officer 

:x:I 01 � 
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COMME N T S  ON THE DRAFT E N V I RONMENTAL IMPACT STATEMENT 

SOLVENT REFINED COAL- l 

DEflONST RAT I ON PROJECT 

NE WMAN , KENTUCKY 

Submi t ted by 

l .  T .  Grannan , J r .  

I n  beh a l f  o f  

T h e  Audubon C o a  1 i t  i on 

Da v i ess  County Audubon Soc i e ty 

E v a n s v i  l l e  Audubon Soci ety 

Henderson Audubon Soci ety 

Hende rson , Ken tuc ky 

February 24 ,  1 9 8 1  

INTRODUCTION 

It is beyond the scope o f  mys e l f a s  a n  i n d i fi du a l  a nd a representa t i ve 

of the AUdubon Coa l i t i on to cover a l l  aspects of the Newma n ,  Kentucky SRC- I 

P l a n t  d i s cu s s ed in the Dra ft Env i ronmen tal  Impact Sta temen t .  Therefore , 

I h a ve e l ected to add my comments on a s pec i f i c  top i c  of i n teres t to commen ts 

made by others a s soci ated wi th Audubon and o t h er concerned organ i z a t i ons . 

Spec i fi ca l l y ,  I am concerned w i th the e f fects SRC- I wi l l  h a ve on aqua ti c 

ecol ogy. As part of my s t udy of the aqua t i c  e n v i ronmen t ,  I h ave i nc l uded 

some que s t i ons wh i ch may ove r l a p  i n to areas of terre s t r i a l  eco l o gy , wi l d l i fe 

h a b i t a t ,  and wastestream e n g i nee r i n g  espec i a l l y  wastewater rete n t i on ponds , 

fly-ash ponds , and s u rge pond s .  

Many ques t i ons have ari sen i n  my m i n d  that I feel s h o u l d  b e  addressed i n  

the F i n a l  Envi ronmental  Impact S ta temen t .  The fo l l ow i n g  i s ,  very proba b l y , 

o n l y  a few of the que s t i ons that need to be i n tensely d i s cussed and s tud i es 

before SRC - I  i s  a l l owed to be b u i l t  here i n  Western Kentucky or anywhere e l se .  

W i th a l l  the unknowns and uncerta i n t i es presented i n  the text o f  the DE l S ,  

i t  i s  my fee l i ng that more t i me shou l d  b e  spent i n  a comprehens i ve s tudy and 

perhaps a n  i ncrea se in s c a l e  o f  the Fort Lewi s ,  Wash i ngton SRC-I p l an t .  

:loo I 01 " 



AQUAT I C ECOLOGY 

I t  is sta ted i n  the Draft E n v i  ronmental  Impact Sta tement for the 

Newman , Kentucky SRC - l  p l a n t  that i n  the event o f  s p i l l age of SRC - J  

products i nto the Oh i o  o r  Green Ri vers , the short term e f fects o f  the 

comb i n a t i on of many d i ssol ved contami nants wou l d  be a c u t e l y  toxi c .  Pheno

l i c  compounds ( s uch as  pheno l ,  creso l s ,  and  xy l enol s ) ,  bas i c  compounds 

( s uch as  aromati c ami nes ) ,  and the sma l l  amounts o f  hydrocarbons wh i c h  

wo u l d  d i s so l ve ,  wou l d  a l l  contri bute t o  the tox i c i ty and wou l d  cause 

mas s i ve morta l i ty k i l l i ng many o r  mo s t  of 'the aqua t i c  organi sms in the 

i lllTle d i ate s pi l l  area . As the contami n a ted s l ug o f  water moved downstream , 

the concentra t i o n  of pol l utants wou l d  be reduced by di l ut i on , uptake by 

orga n i sms , and adsorpti on to sed i me n ts . Hydrocarbons wou l d  a l s o  dec l i ne 

i n  concentration due to vo l a t i l i za t l on and phytolys i s .  

Downstream from the zone o f  mas s i ve morta l i ty woul d  b e  a zone o f  

sel ecti ve morta l i ty i n  wh i c h  the more sens i t i ve s pe c i es wou l d  b e  k i l l ed .  

Further downs tream, org a n i sms wou l d  su ffer subl ethal effects o f  contami na-

tion rather than outr i gh t  morta l i ty ( s uch as decreased reproducti v i ty and/or 

mutageni c reacti  on s ) .  As the contami  n a ted s l ug moved downs tream, the 

decl i ne of contami nants wou 1 d depend on many unknown fa ctors . Therefore , 

the s i ze of the above zones of i mpacts cannot be e s t i mate d .  

The above s tatement makes o n e  rea l i ze t h a t  a s p i l l  o f  any magni tude 

of SRC-l product i n to any body of water wou l d  be d i s a s trous ! Not on l y  

wou l d  there b e  an enormous b i ol o g i c a l  orga n i s m  ki l l  but whet o f  s p i l l ed 

SRC- l  l i qu i d  contami nati ng mun i c i pa l  water suppl i e s  a l ong the pa thway o f  

t h e  contam i n a ted s l ug ?  What wi l l  be the rrob l ems occurri ng as a res u l t of 

b i o l og i ca l  contam i n a t i on o f  a r i ver due to the deaths o f  tremendous numbers 

of aquati c ,  terres tri a l  and av i a n  organ i s ms ?  Wou l d  the deaths of these 
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i nd i v i dua l s  res u l t  i n  a prol onged s h u tdown of mun i c i pa l  water sys tems ? 

Wou l d  i t  be up to the taxpayers of the reg i on to absorb the cost 

i n vo l ved shou l d  there be a shu tdown o f  a c i ty ' s  water s u p p l y ?  Who wou l d  

b e  respon s i b l e  for the mas s i ve c l ea n u p  a n d  the cos ts enta i l ed i n  the 

event of such a sp i l l ?  These are on l y  a few of the unanswered que s t i on s  

i n vo l ved i n  mak i ng t h e  SRC - l  process s a fe f o r  t h e  aqua t i c  e n v i ronmen t .  

These ques t i ons o n l y  cover t h e  short term h e a l  t h  effects ! 

On the l on g  term sca l e ,  the DE l S  con t i nues : 

"Long term impacts wo u l d  res u l t  l a rgely from the l es s  sol u b l e  
compounds i n  the SRC- l prod u c t .  C l os e  to t h e  spi l l  s i te ,  the 
gross contami nati on wou l d  cause s i gn i f i c a n t  aesthe t i c  damage . 
Oi l covered water and shore l i ne cou l d  cause l i mi ted morta l i ty 
to b i rds and other r i p a r i a n  organ i sms . ( What i s  con s i dered 
to be " l i m i ted mortal i ty " ?  That s ta tement comes across as 
very vague . ) Subs tan t i a l  quan t i t i es of s p i l l ed produce wou l d  
b e  m i xed w i th grave l , s e d i men t ,  and other deb r i s  i n  the ri ver . 
Con tami nants mi xed wi th subs trate cou l d  pose a l on g  term 
hazard as toxi c compounds 1 eached o u t .  Contami nants adsorbed 
on fine sed i me n t  and organ i c  detri tus c o u l d  be transported 
downstream thus a l l ow i n g  d i spers i on of low s o l ub i l i ty PHA . " 
( Po l ynuc l ea r  aroma t i cs )  

I t  i s  further stated tha t these polynu c l ea r  aroma t i cs are not 

l i ke l y  to enter so l ut i on in s u f fi c i en t  quan t i t i es to be e x t reme ly tox i c  

b u t  they are s u s cept i b l e  t o  b i oaccumu l a t i on and b i oconcentra t i on .  Some 

PNA ' s  are consi dered carci nogen i c  and j u s t  by the i r  presence become 

s e r i ous contami nants in downs tream ecosystems , effec t i n g  b a i t  f i s h  and 

feeder popu l a t l ons , sport fi sh popu l at l ons , b i rds , a n i ma l s  and fi n a l l y  

man . The l a tter mentioned cou l d  become q u i te s u s cep t i b l e  t o  b i oaccumu-

l at i on and bi oconcentra t i on .  

"There are s o  many unknown factors a f fec t i ng the d i s tr i bu t i o n  of 
these orga n i c  contami nants i n  aqu a t i c  ecosystems , it is not 
poss i b l e  to e s t i mate the severi ty of these impacts . "  

How can a project o f  such i ll1l1enSe proport i ons be g i ven the go-ahead 

i f  i n  case of contam i n a t i on o f  a ri p a r i a n  ecosys tem i t  is not pos s i b l e  

t o  esti mate the seve r i ty of these i mpacts rega rd i n g  s p i l l s  of SRC - \  produce? 

� I 
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I t  wou l d  seem a l so that impl emen t a t i o n  o f  the emergency procedures 

l i sted in Sec t i on 0 . 0 . - 6  of the OE I S  wou l d  be so t i me consumi n g  that 

the l i q u i d  wou l d  have had t i me to po l l ute the aqua t i c  envi ronment of 

the Green and Oh i o  R i vers for several mi l es downstream before c l ea n - u p  

wa s i ni t i ated . In that t i me most water s o l u b l e  i tems and vo l a ti l e  

organics wou l d  have d i s persed i n to the ecosystem. W i th the preced i n g  

scenario i n  m i n d  what defi n i t i ve contai nment a n d  c l ea n - u p  methods 

wou l d  be i na ugurated? No speci f i c  i m p 1 enien t a t i on methods are g i ven i n  

the text o f  the O E I S  on l y  vague gene r i c a l  te rms . I t  even s tates that 

the methods that are men ti oned are not feas i b l e  except phy s i ca l  remova l ,  

whi ch l eaves t i me for major damage to the envi ronmen t to be done before 

a spi l l  can be conta i ned . I t  seems a s pi l l  is consi dered o n l y  i nci den t a l  

when t h e  s tandard f i ne f o r  s u c h  a s p i l l ,  no matter wha t  t h e  mag n i tude , 

i s  on ly $5,000 . 00 .  

W i th the d i scus s i on o f  the facts , o r  premi ses , a s  t o  what wou l d  

happen i n  the event o f  a n  SRC - I  l i q u i d  sp i l l  we sha l l  proceed to other 

ques t i ons to be answered before a tox i c  sp i l l  wou l d  occu r .  Wha t  is the 

present s tate o f  the Green R i ve r ,  i tsel f ,  and what can be projected to 

happen shou l d  SRC - I  become a rea l i ty ?  

The Green Ri ver i s ,  a t  t h i s  t i me ,  c l a s s i f i ed b y  the Commonwe a l th 

o f  Kentucky as a mul t i p l e  use r i ver i n c l ud i ng pub l i c  u s e ,  food prepara t i on , 

warm-water habi tat for aquati c  l i fe ,  recre a t i on , and i ndustry .  The 

ma i n  stem o f  the Green R i ver fa l l s  under j u r i s d i c t i on o f  "ater qua l i ty 

standards formul�ted by the s tate.  

Being mindful  o f  the above , i t  i s  noted that surface water qua l i ty 

i n  the Green Ri ver is not at a l l  as des i ra b l e  as i t  shou l d  be due to 

several poi nt and nonpo i n t  source ro l l u t i on rrobl ems i nc l ud i ng mun i c i pa l  

a n d  domes t i c  sewage effluen t s ,  i ndus t r i a l  d i scha rges from manufac turi n g  
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a n d  proces s i n g ,  sed i men t ,  runoff from agri cul tural a n d  a n i ma l  husband ry 

pract i ces , and m i n i n g  and o i l  prod uction  wastes . Heavy sed i ment l oads , 

coupl ed wi th conti nual barge tra ffi c have produced severe turb i d i ty i n  

the r i ve r .  The poten t i a l  impacts of i ncreased sediment a n d  turb i d i ty to 

aquatic organ i sms are severa l - fo l d .  I ncreased sedi mentati on may mod i fy 

or destroy ben th i c  hab i tat , thereby redu c i ng or e1 imi n a t i n9 food ava i l a b l e  

for f i s h .  I n  add i t i on ,  i ncreased sedime n t a t i o n  may d i s turb f i s h  spawn i ng 

habi tat and a ffect the v i ab i l i ty of f i sh eggs and l a rvae. S i mi l a r  water 

qua l i ty perturba t i ons may res u l t  from fl oodp l a i n  excava t i on and shore

l i ne dredgi n g  and excava t i on opera t i on s . The removal o f  ri parian 

vegeta t i on creates bank i ns tabi l i ty wi th i n c reased eros i on and loss o f  

cover for f i s h .  Sedimentati on b a s i n s  s h o u l d  be used t o  conta i n  con-

struction runoff. Eros i on control fac i l  i t ies such as dams , seed i n g  ana 

mu l chi ng should be emp l oyed to reduce eros i o n .  

The increased vol ume o f  barge traffic n e a r  the p l ant s i te c a n  only 

be expected to resul t i n  i ncreased d i s t u rbances of bottom sedimen t s .  

Recrea tional  potent i a l  especi a l l y f i s h i n g  wi l l  b e  l os t  as i ncreased barge 

tra ffic wi l l  d i scourage boaters and f i s herma n .  

Water sampl i ng a n d  mon i to r i n g  data conducted from 1977 through 1 9 79 

characte ri ze some of the a l ready h i gh chem i c a l  cons ti tuents of the r i ve r .  

Concentrations o f  some chem i ca l s  were often h i gher than recommended . T h e  

ri  ver conta i ned 1 eve 1 s of i ro n ,  manganese , and l ea d  tha t  wou1 d b e  con

s i dered unacceptab l y  h i gh for domes t i c  water s uppl i e s .  Manganese was 

present in l evels  twice that recommended for secondary regu l a t i ons . 

Selen i um was i n  excess of the recommended concentrations . Mercury and 

cadmium were a l so present i n  concentra t i ons exceed i n g  the c r i terion tor 

the protection of aquatic l i fe .  

:l> I U1 \0 
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We shoul d  pay parti c u l a r  attention to the fact that 

accumu l ation o f  heavy meta l s  and other contami nants may l ead to chro n i c  

low- l evel effects , part i cu l a r l y  among sediment a n d  suspen s i on feed i n g  

an i ma l s .  Phenol and a cyan i d e  l eve l s  i n  the Green Ri ver have exceeded 

the E n v i  ronmen ta 1 Protect i on Agency wa ter qua 1 i ty cri teri a formu 1 a ted 

for the same usage category. 

No PNA compounds were detected in the water samp l es a l though two 

PNA compounds , di benzothi ophene and fl ouranthene were detected i n  

Ma rti n Creek . There was one i n c i dence o f  benzo ( a )  anthracene i n  sampl es 

of ri  ver bottom. 

Even ti ssue samples from represen tati ve Green R i ver fi sh were 

anal yzed . PNA compounds were detected in both mus c l e  and l i ve r  ti ssue . 

T i s s ue phenol l e ve l s  approached concentra t i ons h i gh enough to cause 

ta i n t i ng of fl esh . 

Cons i de r i n g  the past several paragra ph s ,  one wonders what cou l d  

pos s i b  l y  be worse when a 1 ready severa 1 concentra t i ons o f  meta 1 s and 

organ i cs exceed water qua l i ty s tandard s .  Fish i n  the ri ver have a l ready 

shown s i gns of bi oaccumu l at i on of  PNA ' s  wi t h i n  the i r  bod i e s . What about 

concentration i ncreases wi t h i n  the bod i es of the i r  predators , i n c l u d i ng 

man? 

A l though the SRC - l  p l an t  is proposed to operate at a zero d i s charge 

mode gOt of the t i me ,  the probabi l i ty of th i s  cannot be pred i c ted s i nce 

the reI i abi l i ty of the recycl i ng sys tem in uncerta i n .  Therefore , that 

l eaves at l east 36 . 5  days or more per year when the p l an wi l l  operate i n  

a processed water d i scharge mode. It i s  duri ng th i s  time , accordi n g  to 

the OE I S .  tha t wa ter qua I i  ty in the Green R i ver wi 1 1  be severe ly degraded . 

Di s charges of cadmium, ch l o r i ne chromi um , phenol , and s e l e n i um wou l d  

substan t i a l l y  degrade water qua l i ty a n d  wou l d  requ i re occa s i on a l  shu tdown 
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of the p l a n t  d u r i n g  l ow r i ver f l ow pe riods \0 ma i n ta i n  wate r qual i ty 

standards . The question here ari ses : What does O . O . E .  cons i der as 

occa s i onal p l an t  shutdown? Wou l d  shu tdown occur for one hou r ,  one day ; 

for what time peri od? Who w1 l l  d i rect the shutdown? Under what cri teri a ?  

Wou 1 d i t  b e  s a  fer toward the e n  vi ronment t o  shu tdown the p l a n  t whenever 

zero d i scharge coul d  not be  reached? The p l an t  is b e i n g  desi gned to 

operate i n  a zero di scharge mode -- wh at p ro b l ems wou l d  be encoun tered 

in mo v i n g  p l an s  from 90% zero d i s charge to \00% zero d i scharge? I s  

O . O . E .  l ea v i n g  themsel ves an "out" i f ,  i n  fact , zero d i scharge mode i s  

non-atta i n a b l e ?  Another pert i nent que s t i on to b e  asked i s  when i s  t h i s  

10% d i scharge t o  be i n  effect . When the ri le r i s  at f l ood s tage? At 

l ow  f l ow? The di l ut i on capab i 1 i t  i es of the ri ver at and between these 

two extremes is qui te great and cou l d  res u l t in severe degradation of 

water qua l i ty if the 10% di scharge occurs more often a t  l ow f l ow .  

Accord i ng t o  the OE I S ,  a worst c a s e  scenario wou l d  c a u s e  v i o l a t i ons 

of water qua 1 i ty standards for cyan i de  and ch I ori ne . Because of the 

potentia 1 toxi c i ty for humans and aquati c organi sms , wors t case di scharge 

of cyan i de ,  .c h l o r i n e ,  pheno l , and cadmium are con s i dered a s i gn i fi cant 

degrada t i on of water qual i ty .  I t  s tates further tha t :  

"Al though l i quefac t i on faci l i t i es wi l l  be desi gned to meet e x i s t i ng 
effluent l i mi tation standards i t  s ho u l d  be noted that the exact 
consti tuent makeup of the p l a n t  e tf l uent streams is not known , some 
water qual i ty deteri ora t i on wi 1 1  be unavo i d ab l e . "  

How then , i s  i t  pos s i b l e  to say tha t  the l i quefac t i on faci l i ti es 

wi l l  meet e x i s t i ng effl uent l i mi tati on· s tandards when the EPA, ooE , and 

the Conrnonweal th of Kentucky have not even devel oped e ffl uent l i mi tati ons 

for the p l a nts? S i nce there are no e ffl uent l imi tation standards but the 

contradi ctory statement i s  made that e x i s t i ng e ffl uent l i mi t> t i on s tandards 

wi l l  be met ,  why does it a l l ow til Jt sOllie wa Ler qua l i ty deteriora t i on wi l l  
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be una v o idable as t h ough i t  w i l l  t'-:' c.t c c e p ta b l � £� 

I t  s h o u ld be n o t e d  tha t t h e  wh o l e  idea of th e Na t i on a l  .' 
P o l l u tant D i s c h a rge � l i m i na t i o n  � y " t � m  ( �PO�� ) perm i t  i s  t o  

prevent s i l';n i f i c a n t  d e t e r i o ra t i on o f  'Ha t e r  q ua l i ty s tandards 

due t o  e ffluents r e l e a s e d  into a b o d y  of wa t e r .  

Men t i on i s  made i n  t h �  .J t: I "';  t h a t  c h 2 m i c 2 1 � f f l uen t 

e n t e r ing t h e  G r e e n  � i v � r  w i l l  be m o � i t o r e d  f o r : 

" bi oa c c umula t i on of p r o c e s s  s p � c i f i c  c h e m i c a l  �n t i t i e s  
w i th p o t e n t i a l  f o r  H d v e �s e  h eo l t h e f f e c t .  as d e t e r -
mined t h rough ongo irlg r � s ea rch a nd 2 s ta b l i s h e d  c r i t e r i a . "  

W h a t  about non-proc � s s  s p e c i f i c  c h B m i c a l  c o � b i na t ions 

t h a t  c ou l d  p o t e n t i a l l y he 1 u i. t ·.= h<:l i:<:\ r d o u s ?  A .CT,:. .. d n .  t h e  e x a c t  

ch emical c on s t i t u e n t  ma k ·..! u p  o f  c f f l u -= n t  z t reams i s  n o t  known 

a t  t h i s  t i me . In add i t i on to t h �  wa t � r  q ua l i ty c ons t i tuen t s  

c o ns idered , wa3 t ewa t � r  f r o m  t h e  ....; ,�-: - 1  fac i l i t y w i l l  c o n t a i n  

many organ i c  compour.ds f o r  w h i c h  r. (.l c r i  t e r i a  o r  s tandards 

hav e been es tab l i s h ed . v' i t h  the p r � c e e d ing s ta t ements is 

not one led to be l i e v e  t h a t  s in c e  � p e c i f i c  c h e m i c a l  c o ns t i t u en ts 

a r e  n o t  known , mon i t o r i r. g  p lans have no t y e t  been e s ta b l i s h e d ?  

C on t inu ing on i n  t h e  0 � I 3 : 

" I n  s ome c a s e s , s e v e ra l  of t h e  compon e n t s  a r e  of par
t i c u l a r  conc ern s in c e  t h e  amb i �n t  l e v e l s  of these 
compon e n t s  in l h �  r e c e iv ing wa t t r  may e x c e e d  curren t 
c r i t e r i a . I f  t h e  s u r fa c e  wa t e r  q ua l i ty is to c o n t inue 
t o  improv e , d i s cha r�es mus t b� k e p t  t o  a m i n imum . 
( H e r e , m in imum need� to be d e f i n e d . W h a t  compounds 
will be pre s en t ?  Can t h e  3 RC - l  p l a n t  b. bu i l t  to 
meet e x i s t ing c r i t e r i a ? ) . .  , . .  u i s charge of c a d m i um , 
c h l o r in e , c h romium p h � no l ,  and s e l e m i u m  wo u ld sub
s tant i a l l y  de�rade wa ter q ua l i ty and c o u ld r � u ire 
occas ional s h u t d own J u r in� low f l ow t o  ma i n t a i n  wa ter 
q ua l i ty s t anda rd s . -

Aga i n . wha t  s h o u ld bp. r:: ons i d e rr.>,1 o c c a s i. ona l p l a n t  [j h u t 

down? I t  L ;  no t fe l t �"' r I ( ) l t ; · h  L i me h ; I � ;  Vet..'n :;pt/r1 t �; t udy in� t h e  
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p o s s ible problems an d e f f 8 c t s  o f  z e r o  d i s char�e s y s tems and 

e ffluent s tandards in o rd e r  to c o me up w i th d e f i n i t i v e  

s tatements to s o lve pro b l ems in t h o ..:;e  a r e a s  where s ub s t a n -

t ial q u e s t ions have a r i s en . I n forma t i o n  regarding t h e  

impact o f  t h e  d emons tra t i on p la n t  o n  t h e  G r e � n  rt i v e r  s e ems 

only , a t  t h i s  p o i n t , to be mon i tored s o  tha t performance 

and r e l i ab i l i ty o f  wa s t 8wa t e r  t r e a t m e n t  and r e c y c l ing s y s t ems 

w i l l  be e s ta b l i s h ed . Is th i s  to b� d o n .  at t h �  e x p e n s e  o f  

th e qua l i ty o f  the G r � e n  ,l i v er? (he i n forma t ion and e x p e r -

i e n c e  gathered i s  t o  prov i d t� PI. bi  : : : :, for t h e  d e:3 i f,'r: o f  t h e  

comme r c i a l  s c a l e  wa s t e wa t � r  trea tm� n t  sY3 t e m .  I s  i t  be ing 

adm i t ted tha t a mon i tor irlt� uy u t e m  J i � r��ard l n �  the h e a l t h  

o f  the G re e n  R iver is to b e  p u t  i n t o  e f f e c t  s o  that a t  s ome 

future date when the plan t is s c a l e d  u p  to commerc ial s i z e  

the p r o p e r  env ironme n ta l  c o n t ro l s  w i l l  be implemented? O n l y  

then , i f  n � c e s sary , w i l l  ba c k -u p  wa s t �wa t e r  r e c y c l ing systems 

b e  included in t h e  d e s i�n to ensure that n o  d i schar�e occurs 

when r iver flows w o u ld pro v i d �  i n � ll f f i c i �n t  d i l u t i o n . jhy 

not implement these plans i n to t h f! p r e s e n t  � R : - l  s c hema t i c ?  

I t would b e  m o r e  e c o n om i ca l  i n  th? l (Jng r u n  and m u c h  more 

bene fic ial for man and t h e  env i ronmen t !  Th. phrase in the 

DEI3 about r iver flows s o m e t imes prov id ir.g i n s u f f i c i en t  

d i lu t i on ,  lends o n e  to be l i e v e  tha t a t  a l l  f l o w  l e v e l s  t h e  

p l a n t  plans o n l y  to d i l u t e  po s s i b l �  c o n ta m i n a n t s  as t h e i r  

ma j o r  e n v i ronmen tal c o n t r o l  m � th o u . ' 5  t h e  p l a n t  to s h u tdown 

only wh e n  the r i v e r  won ' t  prov ide � r Q u�h wa t�r for t h e ir proper 

d i l u t ion l e v e l s ?  

" U n d e r  l o w  f l o w  C () l l ' j j L l o ns th o  :n i x ing z o n e  c o n c e n tra
t ions o f  c h l o r i n e . cyan i d e , l � a j , n ic ke l ,  � i lver and 

> I 0\ ..... 
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vanad ium may be tox i c  to s ens i t i ve organ i s ms , bu t mos t 
organ isms w i l l  be � x p o s . d  for only a few minu tes ra t h e r  
t h a n  the hours or days o f  e x p0tiure ty p i c a l ly needed 
to produce morta l i ty .  A l though a few organ i s ms are 
l i ke ly to die beca u s e  of t h e  d i� c harge . e C 0 10 g i c a l  
degrada t i on ma y  s t i l �  resu l t . "  

S u b l e thal e f f e c ts may occur inc lud in� d e c reas ed repro-

duc t ion . 3 u c h  impa c t s  c anno t  accura t e ly be pred i c ted , and 

mon i toring of e c o l o g i c a l  e ffects !s c learly n e eded . 

Other problems ass oc iated w i t h  opera t i ons of �rtC - l  

a f f e c t ing the G reen R iv e r  are the �hy � i cal d i l e mmas o f  wa t e r  

intake and d i s charge s truc tures . I mp ingemen t  and en trainment 

of aqua t i c  phytoplan k ton , zoopla� k ton , i c h thyoplank ton , 

juvenile f i s h  and ad"l ts o f  s ma l l  f i � h  s pec i �s w i l l  be a 

hazard part i c u larly dur ing per i ods of l o w  r iv�r f l o w .  The 

maximum loss o f  aqua t i c  or�an isms would requ i r �  the s i mu l -

tane ou s  occurenc e ' o f  low flow cond i t i ons and maximum dens i ty 

of particularly vulnerable forms of i c h thyoplank ton . The 

mo st detrimental sequence o f  even t3 would be the o c c urence 

o f  fish spawning fol lowed by min i mum flow cond i t i ons . Po ten -

tially 9 , �  of the susce p t i ble organ isms could be k i l l e d  by 

the comme r c i a l  plants wi thdrawa l .  ! h e pos s i b i l i ty e x i s ts 

that wa ter w i t hdrawal for t h e  -,RC - l  fac i l i ty ,  e s pec ially when 

commerc i a l i zed , might s t ress b i o l o ? i c a l  produc t i v i ty wi t h i n  

the r i ve r .  

Another stress p o i n t  tha t i s  phy s ical i n  nature i s  the 

fact that d i scharge water tempera tlJre , esp�c i a l ly in winte r ,  

w i l l  create a 3 ma l l  ar�a o f  warmer wa ter whic h would b e  very 

a t tractive to f i s h  and o t her aqua t i c  o rpan i sms . 'r h e s e  f i s h  

c o u l d  become ad j u s t e d  to th i��  art i t' i c i a l ly in(1 u c e d  temperature 

increase and t h e  sudden s to ppage o f  d i sc harge wa t e r  decreas ing 

the tempera lure: t o  alllo i l.! t I  L l l;.! v � ls w()ll ld caU:::i e a d v e rs l:!  b i o l ogical 
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s tress and pos s i b l e  l e l h a l  e f f e c t:...: t. :) t h �  f � �; h  thems e l v e s . 

A lso , i f  aqua t i c  organ i s ms ar e a t tr�c ted to t h i s  area , they 

may be s u b j e c ted t o  gre a t e r  c h e m i ca r· 3 t r � s s e s  from p o t e n t ia l ly 

hazardous s u bs tanc e s  i� t!'�2 iRC - l  e f fluen t .  r h e  s ta te m ent  

that the cumu l a t i v e  wa t e r  c onsump t i on f o r  t h e  -'?-': - 1  commerc ial 

plan t , the W . R .  G ra c e  synfu e l  p l a � t  and t h e 0 . B .  � i lson and 

Parad i s e  genera t ing p l an t s  could ,.: x c � ed )0,., of the G re e n  R i ver ' s  

7-day , l O -year l o w  flow i s  v e ry a l a r m ing . T h is i s  espec ially 

s o  c ons i d e r i ng that thE  C h i c  i� iv�::'  lJa s i n  C o mm i s s i o n  has ad o p t (;:!d  

10% o f  the 7 - d ay , l O -year l o w  f l o w  '1S t h e  gu i d e l ine for iden-

t i fy ing po ten t ia l  adver �e  i�pac ts from wa t e r  c�nsump t i on . The 

pro j e c ted JD'!'; w i t hdrawal for comm ·,,,c ia l  u s e  was n o t  trea tad 

respons ibly in t h e  :'£I;; . i s s e n t i a l ly , t h i s  means tha t JO'f<. 

o f  the aqua t ic biota would be remo v e d  daily and t h e  w i thdrawn 

wa ter would be '"dead wa t e r "  be ing clevo id of 1 ife upon i t s  

d i scharge t o  t h e  atmosphere , was t 8  ponds o r  G re e n  R i v e r .  Once 

food sources are e l im i na t e d , fish popu l a t i ons can only f o l l o w .  

Turn ing to s i te sp ec i f i c  areas w i t h in the N e wman SRC - l  

Plan t ,  i t  i s  no ted the r e  a r e  a number o f  o p e n  a sh ponds , 

metal s l udge land f i l ls , o i ly was t ewa t e r  bas ins , and surge ponds . 

A ll th ese '"ponds'" are to be l in � d  w i th '" impermeab l e "  c lay 

l iners and synthe t ic l iner s to pro t e c t  the surrounding ground 

area from leacha t e . Leac h a t e  t ha t  i s  c o l l e c t e d  w i t h in the 

system w i l l  be sen t to a runo ff re ten t i on pond . A l l  of these 

p.onds have the po ten t ial of be ing c o l on i z.e d  by v a r i ous aqua t i c  

l i fe forms i n c l u d i n� zoop lank t on , phy t o p l an k ton , mollusks , 

crustacean s ,  insec ts , f i s h  and amph i b ians . h. o r e than l i ke ly 

predatory forms of rep t i  l � �; w i l l  !ll : �' ra t e to t h e � e  ponds as 

we l l . \oJ i t h 3 u c h  a rf�rH: t' L o i n  . .' o f  l i v i nt� o n�afl i :..; m:; , th e� e ponds 
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c o u l d  become popu l a r  wa t e r i ng and r ' � !� d ing h a b i t a t s  for var i ous 

aqua t i c , t e r r e s tr ia l ,  ana a v ian p r � l � t o rs . C O� 3 i d e r ing t h e  

po s s i b i l i  t y  o f  b i oa c cumula :: i o n  an;.! �i oconcen t r a  c i on i n  the s e  

organi sms , a gre a t  proba b i l i ty e x i s t3 f o r  e n v i ronmen t a l  c o n -

tamina t i on esp e c i a l ly i f  be s i d e s  o u t r igh t l e t � a l  e ff e c t s . 

various s u b l � t h a l  e f fe c t s  c � � l d b�c ocn2 e v i d e n t  s u c h  a s  

d e c r e a s e d  reproduc t i cn . ;,p...; : a ,J t:! !1 i c  a nd t e r a  t o .E;�n i c  reac t i ons 

t o  w i l d l i f e  popu l a t i o n s . :he u s e  af a c t i ve d i s po s a l  p o n d s  by 

b i r d s  e s p e c i a l l y  wa t e r fc}' l , for r·.:.;  t i�� and f e � d i n� can 

expose the birds t o  i r. j t-- : : t i on o f  par t i c u l 2. t e  :r.a t t e :- ard t o x i c  

c h e m i c a l s  d i s s o l v e d  i r: t h , '  "/3 t e r .  � i rd s  a t t c :;" p t i ng to u s e  t h e  

pond s may a l s o  b e  e x p o s e d  t o  t h e  h a <ards o f  c o l l i s i on w i th 

tran s m is s i on towers a n d  l in e s  i f  tr. ey a r e  s i t ua � e d  c l o s e  t o  

t h e  ponds . T h e  I l l i n o i s  ' a tural � i 9 to ry � u rvey h a s  r e p o r t e d  

on s tu d i e s  carr i e d  o � a t  � p o w e r  p l an t in I l l i no i s . � v e ry 

fa l l  from 1 97 ) - 7 5 .  b e t w e e �  200  anu 400 w a t e r f o w l  were k i l l ed 

by c o l l i s i o n  w i t h  h ig h - v o l :age tr2n s m i s s i o n  l i n e s  tha t c r o s s  

a s l ag p i t  ( A n d e r s o n  1 971» . · � onc l 'r:; i v e  e v i d e n c e  w a s  a l s o  

o b t a i n e d  t h a t  wa t e r fo w l  w � r e  ing � � t i nF s la �  ( A n d e rs on e t  a 1  

1 975 ) .  A t o t a l  o f  45) F i z zards w e r e  a x a m i n e d . 6� o f  wh i c h  

c o n t a in e d  s I all · 'I h e  mr3. t �: r i a l  was t ( J u n u  m o r e  c on 3 i s t e n t l y  i n  

g i z zards o f  s u r fa c e - fe � a inF. s p e c i � s  than i n  � i z z a r d s  o f  d i ving 

s p e c i e s  w i th an a v e rage o f" 6?�� in :r.a l la r d s  anu 9CJj" i n  w i d g e ons . 

A pro p o s e d  e l e c t r i c  t ra n s m i s � i 0n l i n e  ro u t e  i n t e rs e c t s 

�Ia r t i n  C re e k  and R i c h l arllj � l n u�h . ! h e OO� is � t r o n g ly ur�ed 

t o  n eg o t ia t e  an a l t e rna !:.f.! cS' J t e  w i ', !! �ip; it i v e r ::  � l e c t r i c  

C o rpo ra t i o n t o  a v o i d  L h !  ti;l l d  t<J l . :  
'f h e  LJ:.; L i Lem () l C ' ) l l t ' . ( ' r l  h a:..; L I I  , j u  w i L h L i t , :  c () n :.; L ru c t i o n  

o f  t h e  ash ponds a n d  l i n ! ' r ; L h f'ms l' 1 I. ,.:. : ; . A c c o r d i nf-: t o  t h e  U 2 r S  
t h e  b o t t o m  o f  t h e  a s h  pond w i l l  be b � l ow t h e  l e v e l  o f  t h e  
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1 00 year floodpla1n . A l  though t h e  " pond" w i l l  be pro t e c t e d  

froM d ir e c t  flood ing by a 500 y e a r  floodplain d i k e . problems 

with t h e  water table rise a s s o c i a t e �' w i t h  f l o o d ing are l ikely 

to OC cur . T h e  a c tual pond liner i t s e l f  will be oonstructed 

of a one foo t layer o f  gravel w i th perforated p i ping enclosed 

to c o l l e c t  l ea c h a t e  from the ashpond to be sent t o  r e t en t i on 

ponds . Underneath t h i s  lay e r  of grave l  w i l l  be a t h r e e  fo o t  

layer of imperM e a b l e  c l ay . Even though c l a s s i f i e d  b y  DOE t o  

b e  iMpermeab l e .  t h i s  layer o f  c lay w i l l  a l l o w  s ome l ea c h a t e  

through t o  COMe i n t o  c on t a c t  w i th a 2 0  m i l  t h i c k  l a y e r  o f  

plas t ic e ss e n t ia l ly a g igan t i c  baggi e .  B e n e a t h  t h i s  bagg i e  

w i l l  be a 1 2  in c h  layer o f  sand ana s o i l  e n c l o s ing another 

perforated pvc p i pe l ea c h a t e  d e t e c t i on sys t e m . 

On the surface t h i s  l in e r  sys t em w i t h  i t s  many layers 

and l eachate c o l l e c t ion and d e t e c t i on syst ems sounds very good _ 

B u t  l e t  us l o o k  further i n t o  t h e  sys t e m . W a t e r  table l e v e l  

increas e s  w i l l  c a u s e  the ashpond w i th i ts syn t h e t i c  l in e r  t o  

ac tually f l o a t  d u e  t o  immense wa t e r  pre s s u re s  from underneath 

thus sub j e c t ing the l i ner to tearing and s u bs equ ent fa i l u r e . 

T h i s  problem is in tens i f i e d  when the wa t e r  t a b l e  again r e turns 

t o  normal and t h e  ashpond l in e r  s e t t l e s  i n t o  a n e w  pos i t i o n .  

T h is a l ternate f l o a t ing a n d  s e t t l ing o f  t h i s  ashpond c o u l d  

c a u s e  breach ing in t h e  l iner a t  s e v e r a l  p o i n t s  a n d  a s  y e t  

noth ing h a s  b e e n  s a i d  how t h i s  pro b l e m  c o u l d  be a l l e v i a t e d  and 

repa ired . 

T h i s  area is a l s o  in a s e i sm i c  z one ra ted number J 
being one of the w o r s t  in t h e  e n t i r e  c o un t ry . � h o u l d  t h e r e  

be an earthquake a n d  s o i l  l iq u e fa c t i o n  o c c u r s . the f a i l ure 

of the l in e r  w o u l d  be imminen t .  \'l h Cl t w i l l  pro t e c t  s u rround ing 
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areas from l e a c h a t e  w i t h i n  the pond and how w i l l  ground 

wa t e r  be pro t e c t e d  from t h i s  invas ion? 

A n other fors eea bl e problem as s oc ia t ed with the mechan i c 3  

o f  l iner constru c t i on i s  the ac tual c ompos i t i on o f  t h e  

syn t h e t i c  li n er i t s e l f .  A t  this t ime , accord ing t o  t h e  

DEIS , there is s o m e  qu e s t ion as t o  t h e  compa t ibi l i ty o f  

t h e  c lay a n d  t h e synth e t i c  l iner w i th the l ea c h a t e .  I s  t h e r e  

a p o t en t ia l  f o r  the l iner t o rea ct  w i th l ea c h a t e  r e s u l t ing 

in fai lure or d is in t egra t ion o f  e i t h e r  o f  the l iners? W ha t  

i s  g o i ng t o  pro t e c t  t h e  s u rround i ng s o i l  and ground wa t e r? 

T h e s e  Gu e s t i on s l eave one w i t h  an uneasy f e e l ing when the 

DE I S  further sta t es t ha t :  

"D isposal o f  ash from t h e  fac i l i t i es and m l n lng was tes 
could  cover large a rea s o f  t o pso i l  mak ing t h e s e  areas 
p e rmanently u s e l e s s  for produc tive purpos es . Leach ing 
from disposal s i t e s  could also advers e ly a f f e c t  s o i l  
produc t iv i ty . "  

W I LDLIFE ECOLOGY 

As stated in the DEI S , the net e ff e c t  w i l l  be a l o s s  o f  

w i ld l i fe habitat on  and i n  areas ad jacent t o  t h e  s i te .  W i l d 

l i fe populat ions w i l l  d e c l in e from changing land u s e  patterns 

due to land taken for the plant s i t e , m i n in� , waste d i sposal , 

road s ,  railroads and u t i l i t y  c o�r idors . W h i l e  t h i s  fa c t  i s  

s ta t e d  i n  t h e  DEIS , t h e  general tone c onveyed is that s ince 

the s i te is cropland and n o s igni f i cant habitat types e x i s t ,  

l i t t l e  real impac t  w i l l  be had on w i ldl ife . T h i s  is t h e  kind 

o f  menta l i ty d i splayed by d e v elopers throughout recent h i s tory 

and has led  t o who l e s a l e  habi tat d e s tru c t i on a c r 0 5 S  the n a t i on . 

W il d l i fe habitat is r e l a t i v e  to land fe r t i l i ty and about 9�;' 
of the s i t e  is cons i d ered to be p r ime farmland . T h e  s t a t e 

ments regarding t h e  f a c t  t h a t  s in c e  mos t o f  t h e  s i te has b e e n  
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c l eared o f  t imber and i s  u s e d  f o r  agr i c u l � u r a l  purpo s e s  i t  

i s  o f  low qua l i ty w i ld l i fe h a b i t a t  � r e  s omewha t m i s lead ing . 

Agr i c u l tural pra c t i c e s  are a v i ta l  fngr e d i e n t  in managing 

many pub l i c  and priva t e  w i ld l i f e  management a r e a s . farming 

pra c t i c e s  can be used �o bene f i t  s e l e c t e d  w i l d l i fe sp e c i e s . 

Th e cropland on t h e  s i t . is current ly pl owed f o l lowing 

harv e s t  e s p e c i a l ly in years whe re Jry wea t h e r  c ond i t ions 

preva i l . By merely proh i b i t ing fa l l  pl owing o r  l im i t ing 

to s e le c t e d  fields nume r o u s  w i l d l i f e  s p e c i e s  c ould bene f i t  

from t h e  area . C once ntra t i ons o f  wa t � r fowl c a n  b e  found i n  

t h e  general area dur ing per i o d s  o f  f l o o d ing a n d  any a v a i la b l e  

gra in crops prov i d e  f o o d  for m i grat ory b i r d s . 

The los s  of w i ld l i fe h a b i t a t  at the s i t e  . s p e c i a l ly 

flo odpla in fores t s  w i l l  l i k e ly i n c r e a s e  t h e  d e mand for 

add i t i onal cro pland and mor e c l ear i n g  o f  t i mber for agr i -

cultura l u s e  in o t h e r  areas . I mpac t s  a t  t h e  s i t e  could be 

l e s s ened by w i ld l i fe plant ings and fa l l o w i ng s e l � c te d  a r e a s . 

T r e e s  and s h rubs c o u l d  be planted on the e x t e r i o r  of t h e  

fac i l i t i e s  t o  s erve as a b uf fer z on e . V eg e t a t i o n  c o u l d  h e l p  

s e rv e  as a natural mon i t or o f  e nv i ronmental c ond i t ions a t  

t h e  s i t e .  T h e  K e n t u c ky O e pa r t ment o f  F i s h  a n d  � i l dl i fe 

R es o ur c e s  should be c o n t a c t e d  to prov i d e  t e c h n i c a l  ass i s tanc. 

in l e sse ning habitat d e s truc t i on . 

A main impact of c on s t ruc t i on o f. t h e  barp:e d o c k ing fac i l i ty 

w i l l  be a d d i t iona l h a b i t a t  l o s s  ( 2  a c re s )  a lonp: t h e  r i v e rbank 

wh i c h  will i n t e r fere w i th normal w i l d l i f e  use pa t t e rns . The 

loss of habitat w i l l  f o r c e  surv i v i ng w i l d l i ft: to use a s ma l l e r  

area o f  habitat ar.d t h u s  l o w e r  i t s  q ua l i ty . 

;p I 0> -"" 
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A l t h o ugh t h e  Indiana B a t  was d e s c r ibed , o t h e r  res i d e n t  

and migrat ory s pe c i e s  a t  the s i t e  and in t h e  immed i a t e  a r e a  

w e r e  s ca r c ely men t i on e d . The swamp �abbi t i s  n o t  men t i oned 

i n  t h e  DEI3 a l t h ough i t  i s  c o n s i d e r e d  � o  be a t h r ea t ened 

s p e c i e s  by K e nt ucky W i l d l i f e  b i o l og i s ts . F l oodpla i n  e n c roa c h -

ment o f  fore s t e d  bab i t a t  i s  c ons id ered to have a damaging 

e f fe c t  on swamp rabb i t  populat i ons . 

T h e  impa c t  of an inc reas ed n o i s e  l e vel is e x p e c t e d  to 

e l i m inate many res ident s p e c i e s  from o c c u py i ng the s i t e . 

As s ta t e d  in t h e  02 :::3 .  F- r e s i d en  t '::; a r t e r  i s s u e d  � x e c u t iv e  

O r d e r s  1 1 98B - F l o odplains �anag e m e n t  a n d  1 1 9 9 0 -Pro t e c t i on o f  

W e tlands . T h e s e  were d i r e c t ivBS t o  F e d eral agenc i e s t o  a v o i d  

th e u s e  o f  f l o o d p l a i n  a n d  we t land r e s o u r c e s  a s  s i t es f o r  

P ed e ra l  a c t ions u n l e s s  no prac t i cal a l t e rna t ives w e r e  ava i l -

able and to m i n i m i z e  impa c t s  wh ere no alt erna t i v e s  � x i s t . T h e  

s i t ing o f  3RC - 1  w i t h in t h e  f l o o d p l a i n  d o e s  no t appear c o ns i s 

tent w i th t h e  o b j e c t iv e s  o f  t h e s e  orders as t h ey r e l a t e  t o  

p r e s erva t ion o f  we tland h a b i t a t . 

T h e  F i s h  and \"i i ld l i fe C o ord ina t i on A c t  s t r e s s es t ha t  a l l  

a c t iv i t i e s  o f  t h e  F ederal gove rnment b e  c o ord i na t e d  w i th s t a t e  

f i s h  and w i l d l i fe at�e n c i 8 s . T h i s  ac t s e ems to h a v e  b e e n  

nag l e c t e d  as only token c onta c t  w i t h  the K entu cky D e partment 

o f  F i s h  and � i l dl i fe R e s o ur c e s  i s  r e c orded in t h e  D�:3 . L i t t l e  

a t t e n t i o n  i s  p a i d  t o  t h e  fa c t  t ha t  t h e  s t a t e  agency owns and 

- manages a w i ld l i fe area d i r e c t ly a c r o s s  the G re e n  � i v e r  from 

the N ewman s i t e .  The O e partment o f  F i s h  and � i l d l i f e  s h o u l d  

h a v e  been c on t a c t e d  and i n c luded d u r in� t h e  e a r l y  p l anning 

and d e s i gn s tages o f  the pro j e c t .  

- 1 6 -

S UMVJl R Y  

I t  i s  f e l t  tha t th i s  d oc ument p r e s e n t e d  i n  beha l f  o f  

t h e  Federa l  D e partment o f  �nergy an4 t h e  I n t erna t i onal C oa l  

R e f i n ing C ompany d o e s  n o t  fu l f i l l t h e  bas i c  requ i r ements o f  

a Dra ft Env ironmen ta l I mpa c t  3 ta t e m en t . Much o f  what i s  

s a i d  in t h e  D E I 3  i s  v e r y  con fus ing , c o n trad i c t ory . a n d  i n -

comp l e t e . 

Plant d e s i gns are c on c e p t u a l  a n d  c on t r o l  � e c h n o l o g i e s  

are un t e s t ed . F a i l -safe mechani sms and m i t i ga t i on � e a s u r e s  

have n o t  b e e n  developed t o  pro t e c t  t h e  work forc e . t h e  pUbl i c .  

and t h e  env i ronme n t  from t h e  h ea l t h  r i s ks a s s o c ia t e d  w i t h  

S R C  - 1 . 

In l igh t of t h e s e  fa c t ors . i t,  is t h e  o p in i o n of t h e  

A udubon C oal i t i on t h a t  � o r e  t ime s h o u l d  be s p e n t  comp i l ing 

data a t  the 50 TPD fa c i l i �y at Fort L e w i s . !Ja s h ington and 

p o s s ibly expand ing its opera t ing capa c i ty to a t  leas t 2 0 0 0  

TPD . T h e  prop o s ed 3RC - 1  p l a n t  s h ou l d  n o t  be bu i l t  i n  N e wman .  

Ken t u c ky o r  anywh ere e l s e  un t i l  more i s  known about t h e  SRC - 1  
proc e s s . 

T e d  G rannan 
C o -C ha i rman A udubon C oa l i t ion 
Na t i ona l A udubon J o c i e ty 
and o t h e r  concern e d  ind i v iduals 

:t>o I m <.11 
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[@ Green River Area Development District 
P. 0. 80, 628 (502) 926-�33 
O" ••• boro. K ••• ucky "2301 (502) 826-5183 

2 3  
M�q 0 • 

February 26, 1981 

Mr. James A .  Reafsnyder 
Research and Development Manager 
SRC Proj ects Office 
U. S.  Depa rtment of Energy 
P . O. Box E 
Oak Ridge, Tennessee 37830 

Dear Mr. Reafsnyder: 

My name 1 s  W1 1 1 iam L.  Newman , Cha i rman , Green Ri ver Area Development 
Di strict (GRADO ) ,  Owensboro, Kentucky . 

I wou l d  appreciate the opportunity to comment on the Draft Envi ronmental 
Impact Statement (DElS) for the SRC-1 coal l i qu i faction demonstration 
project proposed at He .... an , Dav i e s s  County, Kentucky. 

I t  is the func tion of the GRADO to a s s i s t  the local un i ts of. government 
in prov id ing adequate publ ic services for the ex i sting and future growth 
in the d i strict. 

The GRADO Board of Di rectors does real ize the economic benefi ts and bad ly 
needed new jobs this proposed plant cou l d  create in our d i strict. How
ever, adequate planning and necessary prov i s i ons shou l d  be carried out 
to min imize the adverse SOCioeconomic impacts in our c i t i es and count i e s .  

After careful review of t h e  D E l S  for SRC- 1 ,  the Executive COnll1i ttee o f  
t h e  GRADO h a s  approved t h e  following cOnll1ents for submi s s i on as a part 
of the DE IS review proces s .  

Genera 1 COnII1ents : 

1. 

2.  

3. 

The DElS has fa 11 ed to adequately address the cumU l a tive socio
economic impacts resu l t ing from the plant. as  wel l  as  the impact 
on a i r  qual i ty ,  hea l th and future industrial growth for the reg ion . 

Section 4 . 2 . 4  (Economic, Soc i a l , and Cul tural Impacts) does not 
c l early pro.fect how the qual i ty of l i fe cou l d  be affected in the 
region during construct i on and operation of the demonstra t i on and 
cOlllllerc i a l  phases . 

The publ ic finance impacts on page 4-78 are too general . The cost 
of the publ ic services and the potential revenues for the c i t i es 
and count i es in GRADO needs to be identi fied in deta i l . 

. DAYI!SS HAN(OCM HINDI.SON mcLEAN OHtO UNION Wllsn_ 
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4.  The potential socioeconomic impacts for the rural counties are 
trea ted as 'not substantia l . '  Th i s  is true on a regional ba s i s .  
However, the impacts for a smal l  rural county c ou l d  be substantial  
due to l ack of ex i s t ing pu bl ic services and the l ack of financ ial 
capac i ty to m i t i gate these impacts . 

5 .  The statement on page 4-95 and 4-96: ' I t  i s  expected that as o f  
July I ,  198 1 ,  t h i s  exemption w1 1 1  b e  expected to include coal 
plants , as wel l  as  other synfuel projects . '  is incorrect. 

There are no plans at present in the Kentucky General Assembly 
to expand the reduced tax prov 1 s i on  on al cohol fuel plants to 
include synfuel plants . 

Transporta tion Impacts : (pp. 4-80 through 4-9 1 )  

1 .  The ex i sting estimated service vol umes for sections of U S  60 
are not g i ven, nor are the ex i s t i ng peak-hour tra ffic vol umes 
estimated as a base of compa r i son to a l ternati ves d i scussed . 

2 .  Projected tra ffic origins and destinations are not prov ided for 
the pro.1ect. 

3. The source for a veh i c l e  occupancy rate of 1 . 9  i s  not c i ted .  

4 .  The DE lS should c i te the number o f  veh icles over the US 60 
service volume, as wel l as the delay time. Delay time is a 
poor mea sure of the extent of improvements requ i red .  

5. 

6. 

7.  

The DElS does not address the al ternati ve of a two-l ane widening 
a l ong en t i rety of US 60 (2_9 ' l anes to 2_1 1 '  lanes with 2' shoulders ) 
for sa fety and opera ting improvemen t .  

Sauer Lane wi l l  requ i re widening and some new structu res , i f  used as 
described in highway al ternative #4 or #5. 

The cost of KY 1554 interchange does not inclUde the cost of 
widen ing the bridge over the Audubon Parkway to accOlllllOdate 
turning movement onto KY 1554. 

8.  The LAH Ra 1 1 road tra in number 761 offers the potential for 
traffic confl ict to the comnuter ra l 1  a l ternative as 5 : 00 a .m .  
i s  a crew ca l l  time rather than a departure time. 

9. The ra 1 1  cOnll1U ter a l terna t i ve does not c i te the current long 
del i very time requ ired for ra l 1  pa s senger cars . 

:x:I 0'> ...... 
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10. The ra i l  al ternative does not Include overhead costs for system 
management, or profi t ,  which a private operator wou l d  requ i re .  

1 1 .  Th e  non-structural al ternatives ( I . e . ,  spl l t-shf ft/off-s l te fabrication , 
etc . )  do not estimate the extent of Impact, but rather Indicate " l es s  
than the ' do noth i ng ' al ternati v e . "  

12. No transportation al tematl ves address energy consumption o r  a i r  
pol l ution . 

13. The OEIS does not address the cumul ative Impact of mixing trucks 
for del I very of construction material s with construction traffi c .  

1 4 .  The DE IS does not address the Impact of coal truck traffic on 
US 60 which should be part of the worst case analys i s  for the 
demonstration phase.  

15. The DElS does not address the potential dangers of chemical 
spi l l s  i n  conjunction with hazardous chemical trans port . 

16.  No al tematlves Include the cost of funds used or debt serv ice 
requ Irements . 

17. Most al tematives do not Incl ude maintenance costs or increased 
acc ident frequency resu l ting from Improvements . 

18. The statement on 4-96 that "US 60 wi l l  proba bly have been 
expanded to four l anes and al ternate access routes Improved" 
is erroneou s .  "0 pl ans have been made or projects programmed 
in the Kentucky Department of Transportation ' s  ( KYDOT) fi ve-year 
hi ghway program. 

Heal th Impacts : (pp.  1-45, 3-44 and 4-76) 

1. 

2. 

3. 

Section 1 . 4 . 3. 8, Occupational Sa fety and Heal th mentions phys ical 
hazards common to any l arge-scal e  construction s i te .  It  does not 
address the need for an Internal pl an t  safety program to deal with 
specl fic hazard s .  

On-si te emergency medical services are often requ ired by the unions . 
If this  service was mandated , the need for add i tional veh icl es and 
personnel at the l ocal l evel woul d  be el iminated . 

DEIS does not address the potential mental health problems .  Na t i onal 
figures show that more than 10  percent of the work force experi ences 
mental health problems that affect work perfonnance .  These Incl ude 
al cohol and drug abuse as wel l as marital /fam i l y  programs . Empl oyee 
a s s i s tance program to deal with these areas need to be expl ored . 

Mr .  James A. Rea fsnyder 
February 26, 1981 
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4. Heal th problems and needs In the fol l owing categories have been 
i d en t i f i ed  by the Subarea Health Counc i l  for s tudy but were not 
mentioned In the DE l S .  

a .  
b .  
c .  
d .  
e .  

Preven t i on and Detection Services 
Primary Care Services 
General Acute Services 
Speci al i zed Acute Serv ices 
Long Term Care Services 

5 .  Section 3 . 2 . 4 . 4, outl ines the heal th manpower and fac i l  I ty s ta t i stics 
for the three counties (Vanderburgh , Daviess and Henderson ) .  These 
are reg ional centers for the Tri-State, however the DE IS does not 
deal with the entire population of the Trl- State reg ion .  A more 
reg ional perspec tive of heal th care ava i l ab l l  I ty shou l d  be anal yzed . 

6. Documen tation of the EMS c a pa b l l  f ty In the reg ion was not incl uded 
i n  the DE I S .  

7 .  Heal th care and medical fac i l i ti es have been del eted in the publ ic 
serv ices section of DE I S  deal ing with al terna t i ve s i tes (3-63 Vol .  I ) .  

Housing Impacts: (pp. 3-42, 3-43, 4-73, 4-74) 

1 .  Hou s ing tenure preferences o f  construction workers should be 
more carefu l ly analyzed In rel ation to the ava i l abl e vacanc i e s .  
Since Incoming construction workers wi l l  b e  ei ther weekly 
cOlllllUters or res idents for l ess than a period of two years , 
i t  Is doubtful that they w i l l  choose to pu rc ha s e  s i ngl e-fam i l y  
home s .  Y e t ,  more than two-th i rds o f  the ex i sting vacanc ies 
identi fied are owner, rather than rental un i t s .  Al so the plan 
projects that 50 percent of all the cOlllllUters and In-migrants 
wi l l  sel ect s i ngl e-fam i ly residencess ;  25 percent wi l l  select 
IIIObl l e  homes and 25 percent wi l l  sel ect apartmen t s ;  sl eeping 
rooms and tran s i ent hoones . Thi s  needs to be further analyzed . 

2. Anal ys i s  of the impact in the ren tal sector shou l d  be prov ided 
in rel ation to the Impact I t  will have on 1 0  ..... and moderate
income and elderly fam i l  Ie! who predominantly use thi s  sector. 
Vacanc ies ava i l able to thi s group may be substan t i a l l y  reduced, 
assuming that construction patterns establ i shed over the l ast 
10 years continue (See 13 below) . Al s o ,  the Impact of the 81g 
Rivers El ectric CorlUlratlon ' s  development In Ohio County, when 
added to the SRC construction plant , reduced these vacancies 
by hal f .  

l> I 0\ ex> 
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3. It ls assumed that the houslng vacancles that are currently 
present wtl l be ava l l a b l e  durlng peak constl"llc tlon ln  1982. 
Some analys l s  of thl s  assumptlon l s  needed since the recent 
trends lndlca te that productlon may be dropplng substan t i a l l y ,  
e . g . ,  by 1 7  percent ln 1979 and by 66 percent ln the l a s t  1 2  
months. If thi s  rate drop contlnues , present vacancies may 
be consumed by new households (normal growth)  prlor to the 
arrlval of synfuel workers . 

4. Al though the report accurately estlma ted trans l en t  u n i ts 
ava l la b l e  ln the three countles , 1 . e . ,  3, 300, some analys i s  
o f  h ow  many of those un i ts wou l d  b e  ava l 1 abl e to constructlon 
workers ls needed. Presently, a bou t  a thlrd of those u n i ts 
are vacant on a g l ven n lght and only a bout 10 percent wou l d  be accepta b l e  to constl"llctlon workers l n  tems o f  prlce , 
1 . e . , based on lnterv lews wi th l a bo r  representa tlves , con
stl"llc tlon workers w1 1 1  probably not pay over $12 per n lght 
for trans l ent hou s l ng . 

S. The mobl 1 e  home zonlng ordlnance ln Owensboro and Dav less 
County should be further eva luated as to the number of u n i ts 
that are a l l owed ln the c i ty i tsel f. Al though the ord lnance 
g l ves the names of zones where new mobl 1 e  homes or mobl 1 e  
home parks are perml tted , the exl st l ng zonlng maps shou l d  be 
revlewed to determlne how many un i ts could be placed ln those 

des 19na ted areas . 

6. Some analys l s  of the growth lmpacts ln  the I"Ilral areas outslde 
of the Evansv l l l e  and Owensboro SMSAs should be prov ided ln terms 
of lmpact on current vacancy rates and land use contro l s .  Glven 
dl fferences ln exl s t l ng zonlng prac tlces , the ease of development 
ln these areas ln re l a tlon to the more con trol l ed urban areas 
could generate consldera b l e  growth ln borderlng I"Ilral area s .  

I wou l d  1 1 ke to requ est that these conments b e  adequately addressed 
ln the flnal Env l ronmental Impact Statement for the SRC-I demonstratlon 
project. 

Slncerely yours ,  

-fY� ,)f'�� 
Wl l l la .. L. Neoman 
Cha l nnan GRADO Board of Dlrectors 

Wl.II: ed  
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Hr .  James A .  Reafsnder 
Research & Devel . Manager SRC Projects Office 
U . S .  DOE , SRC-l Publi c  Hearing 
P . O .  Box E 
Oak Ridge , TN 37830 

Dear Hr. Reafsnyder: 

The attached 7-page statement was esentially my presentation 

at the Daviess County High School last night. I understand 

that these comments will appear in the final EIS . 

� 
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HOW GREAT IS THE NEED FOR SYNTHETIC FUELS? • r M 

My name is Fred Hauck ." I am from Shelbyvi l l e ,  Ky. , near 
Louisvi l l e .  Because I have spent more than 35 years in the 
business world including 18 years in indus tri al engineering , 
I am more than a li ttle reluctan t to be cri ti cal of mos t 
indus tri al initi ative . For that reason I h ave tried to 
examine the pros and cons of Kentucky ' S  synfuel program 
di spassionately . 

Firs t ,  let me l i s t  the admi ttedly ambi tious goals of the 
synfuel program as I unders tand them: 

The first goal i s  to replace 500 , 000 bbl s .  of dai ly oil by 
1 9 B 7 ,  by the expendi ture of SBB bi llion of tax money . Thi s 
amount of production wi ll replace only 3% of total petrol eum 
consumption , a minute amount .  

--

The next goal i s  to increase synfuel producti on by 1992 , 1 1  
years from now , t o  2 mi llion dai ly barre l s .  Thi s  i s  only � of current total petroleum needs . 

Now the al ternative s :  

Fi rs t ,  More Efficient Cars 

Thi s  small chart ( there are enough extra copi es to di s tribute 
to at leas t some of you ) uses Department of Transportation 
data i n  the lower 2 curves to show that:  

Curve <!) � cars on the road today average only 16 mi les per 
gallon of gas , and 

Curve @ All !!!:::!. cars today average just 20 mi l es per gallon 

The next curve above thes e ,  l abeled ® ' indi cates that many 
of the new small cars . both domestic and imported , are ac tual
ly averaging 35  mpg . When all cars attai n  thi s  average ( about 
1990 ) ,  the oil saving wi ll se- not the 11% hopefully projected 
by the SBB bi llion synfuels program ,  but 20% , and thi s  of 
course at no cost to the taxpayer. 

-------

The top curve , l abeled � , pi c tures the 70 mpg possibi li ties 
of the small turbo-Charged di esel . A car wi th thi s type engine 
recently traveled the 1000 miles from Mi ami to Washington , DC 
wi th 2 people and 200 pounds of luggage , averaging more than 
70 mi les per gallon of fuel . This sort of mi l age wi ll produce 
savings of 5 mil lion bbls of oil per day. Thi s  alone is about 
30% of total use and could possibly eliminate � imports . 

Our h andout set  also contains an Associated Press arti cle of 
February 16 quoting Dan Lundberg ' s  oi l newsletter "Energy 
Detente" as saying,  " Since the petroleum price increases , 
conservation . •  h as entered the scene wi th a vigor that many 
thought impossible in the 1960 ' s  and e arly 70 ' s . 1I 

S .  Fred Singer , of the Energy Pol i cy Studies Center at the 
University of Virginia says , "Oi l imports and dol l ar outflows 
wil l  drop dras ti c ally by the end of thi s  decade . "I I  'OE. HAUCK It a 80X )91  SHElIV 'w' i L l E .  X.V.  400.5 
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MORE COST VS . CONSUMPTION 

" Since the petroleum price increases , • • .. . .. 
conservation • • • •  has entered the scene wi th 
a vigor that m any thought impos s i b l e  in the 1 9 60 ' s  
and early ' 70 ' s " 

"Expert says big gas reserves.. 
might lower prices a little 

_ _  " I" /I! capodty . .... laC" "'''' ...... .,-'" 
LOS "tfGELES _ Tlt.c Valted S1owdOWDI. perupi sbutdowu., .. tile 

__ poDIlIIe ... ..- .... ......... Iett .. ..  d. 
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torced &0 Slow dowa or Iobul dOWll. ud of ItS til .. 7S percent area' pronto 
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barTell.. .. \II AprtJ of aut year. gao L"t:;ra _d �.re .10 mucb brou,atlt . 1.1 ceDt averate d.rop In p5-�. rqe lUt nflnenes are olin P"eeI over aD. elpt-mODtIl pen. 1M'41.D& to operate at ""uDKODOmiC od;;i�·:-':::::'::'::';:;'':::::;';:::: =-!:.:� ��"It. � ""tbe lDdUIU'Y may be" to . ofhCial of aaotber oIl-lDdutIJ'Y 
But lila LDDdbe� • weekly publication .ld yesterdaY that lbe U· 

�� IIJ"eSIecI.. tIW uoa .... belUD to tOGtJ'Ol lts COClSUm� 
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Higher prices alone are causing a l l  of us to use both o i l  
and gasoline much more e f f i c i ently than ever before. 

The next alternative could we l l  be a more viable program for 
the coal industry than the propo sed synfuel prog r am .  For 
several years a number o f  innovative research groups h ave been 
perfecting col loidal coal-oil-water mixtures containing as 
much as 10% coal . These fuel s  can be burned i n  existing oi l 
f i red boi lers with only minor changes t o  anc i l l ary equi pment . 
The ch ange-over costs are but a small fraction of the costs 
usual ly associated- with changing from oil to coal . Total 
fuel costs are signi ficantly lower than current oil costs . 
Many oil fired boi lers now being used could switch to the 
coal-oi l - water mi xture and operate at lower overall costs i f  
a l l  capital costs are considered. ------- � 
Our third al ternati ve is an unexpected abundance of natural Ar.n:IV S. 
gas . By 1965 , the new Alaskan Natural Gas Pipeline ( see W a l lIl:J \'\" 
S t .  Journal art i c l e  of Dec. 1 1 )  wi l l  bring 2� bi l l i on c u .  f t .  �\ 
per day into the United States , 60% of i t  to the Dwigh t ,  I l l .  
di s tribution center near the Indi ana border . Th i s  46" nat-
ural gas pipeline alone will furnish more than the equi valent 
of 400 , 000 bbls per day o f  synfuel production , and thi s  at a 
probable cos t more than 50% less . Addi t i onal imports from 
both Canada and Mexico can be-e-xpected to of fset sti l l  more 
petroleum use . Many new high producing gas we l l s  are being 
found i n  both the western overthrust bel t  i n  the Rockies and 
in the eastern A l l egheny Mountai ns . A very l arge wel l  recent-
ly found near Keys er ,  WV ,  is wi thin 100 m i l e s  of Wash ington , DC .  
The many economic impacts o f  gradual natural gas price dereg
ulation can be expected to ease our enerqy problems long past 
the year 2000 . Higher well-head gas prices are developing 50 much natural gas within our country ' s  borders that we 
currently c an ' t  even use all the gas that the Canadians want 
to sel l !  

THE IMPORTANCE OF PRICE 

The importance of the economic impact of natural gas dereg
u l ation ( and that of oil as wel l )  is i l lustrated by the next 
chart taken mostly from Louisvi l l e  Gas & Electric data. Note 
that the steady price increases here have again caused more 
e f f i c i ent fuel use .  A s  the real-do l l ar natural gas price in
creased 50% , average domestic use per home dropped about 1 3% .  
This i s  roughly the reduction predicted b y  t h e  classical cost
demand expression that I ' m  sure some of you wi l l  remember 
from h i gh school and col l ege economi c s . As energy prices 
continue to rise even more , such cost-effective measures as 
automatic turn-back thermostats , more and better insul ation , 
proper shadinq , passive solar devices , etc . e t c .  wi l l  continue 
to reduce unit fuel consumpti on . Both Indi an a  Gas and Louis
vi l l e  Gas & Electric are now able to serve even more total 
customers with smaller total cubic feet of sales-or-ga s .  

I I .... . Aut_ , 0 101 )91  SHELI" ov I L L E ,  'l Y .  (l 
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Northern Border 
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Page 3 

THE LAST CON S I DERATION - OUR NATIONAL DEFENSE 

The reprint from " Science" ( the last sheet i n  the set ) quotes 
the fol lowing fro� a recent government report . The Federal 
Emergency Management Agency says , "Drawing from the experi ence 
of World War II , Germany was crippled when i t s  main synthe t i c  
fuel and electri c i ty p l ants were decimated at the e n d  of the 
war , whereas i t  would have been impossible to destroy Japan ' s  
network o f  smal l ,  decentr ali zed hydropower f ac i l i ties . "  Surely 
we don ' t  want to follow Germany ' s  World War II pattern ! 

MY CONCLUSION 

I reluctantly conclude that the synfuel program would seem to 
o f fer l i ttle i n  the way o f  fuel s u f f i c i ency that can ' t  be 
found more eas i l y ,  s afer and cheaper i n  other way s . The 
proqram wou ld seem more impo r t an t  as Corporate W e l f are than as a qenuine s o l u t i on to our enerqy problems t 
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ON NATIONAL DEFEN5E 

"The < Federal Emergency Management Agency )  report 
notes that Germ any was crippled when i ts main 
synthetic fuel an d  electr i c  plan t s  were decimated 

Energy , Security , and War 
Sharply l;ontr&Stin, views an- pre"ented in two recenl nation's vulMnbihty. in the nalM of del;rusinl i1.·· .�I-

studies that fexu" on nationaJ security as it relates to ener· thouah the natIOnal petroleum reW'rve IS not dlscuncd In If. A book put toaether at Harvard caJis for mauive oil thc repon , Clark says stexkpllin, petroleum In a few lon-
Slexkpilina to insulate the country from possible oil cutoffs. lions is JUst the lund of centrahzUIPA or ["Qyrees th� 
...,hereas I study for the Federal Emergenq Managemenf pILes an Inv tar et win, from lhe experience of 
A,ency (FEMA) uraes decentralization of the co.:ntry · s  or Wu II. the repo., notes t .... t Gennany was cnprled C1'In'JY systems 1ft order to reduce vulnenbility 10 actack. when ils main synthetic fuel and eleelnclty plants were 
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vid A. DeeW' and J,Q2;ep� S, NYf . deals with narro .... er is� been impouible to destroy Japan's Mlwork of small. dc-
�s title im

,
plies. The book .  iI. repon of Harvilnfs centnliled hydropower Cacihtin � I EneflY and SKunty Research Pr0JeC1. SoIIy s  thai ttle C1ark:s repon caJis the U.S. eneflY system "hi,tJly cen, 

Unitt'd StaleS hu placed too much emphasis on reducinl tralized" and notes t .... 1 the trend has been to .. ard latee 
foreian oil impons and nOl enoua,h on rt'ducinl the coun· size and consolidation in power plants. The propow:d AI· 
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the country's near·term vulnerability. Thus. it urlJ'f" larae clear plants and synthetic fuels facilities Me also repnit'd 
inc�aW's in boIh unteaic and Indu\trial petroleum stexks. as by natu� centnlized. T"M report concludes thai thi, 
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. centralization of our energy 
systems is increasing our nation's 
vulnerability, in the name of de
creasing it." 
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Morty Rogowsk y 
Moll Stop SA-I 14 
fo ..... lal 8 .. ldlng 
1000 Independence Ave . ,  S.W. 
Washington, DC 20581 

Dear Morty: 

2 7  February 27, 1 981 

As a fal l_-up to Our canveBOtiDn after the SRC-I DEIS hearI ng, February 23, 
1981 , I am writing to pravi" you with the source. from which .. vera I existing 
go".".".nt document. can be oblained. 8y using the dato and i nformation In 
lhe. studl.s, DOE could (with v.ry little expendltur. of lime and resource.) 
add ..... the cumulalive Impacts and the degree to which the propo .. d Newman 
planl would contribute to lhem, and could evaluate the alternotive. within lhe 
contexl of cumulatlv. impacts. 

I .  The Ohio RIver 8o.ln Energy Study (ORBES) studied the impacts of 
exhllng and propo .. d �r plants: 

Lowell Smith, Projeci Cfflcer 
U.S.E .P.A . ,  Envlronmenlal Engl .... rlng & Technology 
Office of R & D, Wa"'l ngton 

2.  Since ORBES dId not consider synfo.h "velop ... nl, the cumulative 
Impacts specIfied In ·Coal ConveBian-llrl.f1ng Paper-Environmentol 
�nt of Coal Conversion Industry In West.m Kentucky· mu.t 
be added . This .tudy, prepored by Ru_1I 8ornett, December, 1 980, 
I. available from: 

Don IIeoYeB, AaI.tont Adml nislrotor 
Offl .. of SpecIal Projects 
Kentucky 0 NREP 
(502) S604-732O 

3. Saclo-econamlc Impaen far the prolecl or-.. hove been and are b.lng 
studied tIwough r."rall y-funded studle. by the: 

Grwen river Area Develop""'nt Dlstrici 
O_nsbora, Kentucky 

4. Data necessary to quantify Impacts on lhe agricullural .. ctor (including 
lou of farmlands do. to lralllportolion corrIcIoB, °i �rmanence .yndra ... 0 
etc.) "-dd be available Ihrough the DCE representalive. far lhe 
Nallanal Agrlcullurol Lands Siudy (NALS) anoVor 

IIab Gray, NALS f.ucutlve Di __ 
WashIngton, DC 

Since goy.r ..... nl funds, (I •••  , tax dol laB) hove been � to do these studle., il 
-... Irresponslbl., 01 best, to expend me .. government funds on the SRC-I project 
without first utll":lng the .dltlng Information to analyze the wisdom of proceeding. 

I realize lhat the pIWpOration of the FEIS wll/  be a major task, bUI also f .. 1 
strongly about Its importance. Pi ..... CO_cl me If I con help in any way .  

Sln .... ly, 

Z::.::� 
Aalstant RegI_1 Rep"sentative 

ce: .JIm Raofsnyder 

» I ...... ...... 
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WEST KENTUCKY COAL OPERATORS' ASSOCIATION. INC. 
Ramada Squar • •  P.O. 80x nl 
ModilOnvill., Kentucky .42<431 

............ 

.T�P'HIEN JONES 

Mr . James Reafsnyder 

(502) 82S-3898 

Research and Development Manager 
SRC Projects O f f i ce 
U . S .  Department of Energy 
SRC-I Public Hearing 
P . O .  Box E 
Oak Ridge , TN 3 7 8 30 

De a r  Mr . Re afsnyder : 

February 2 7 ,  1 9 8 1  

.oAfiD CHAU'MAN 

DON BOWLI£S 

I wish to formally submit in formation concerning the ozone 
monitoring and assessment at the Newman S RC-I plan t .  I'Ih i l e  the 
Draft Envi ronmental Impact Statement does d i s cuss possible e f fects 
to the ozone due to construction and operation of the demon s t ration 
plant , c l a r i f i cation i s  appare n t ly needed given recent s tatements 
presented at the DEIS hearings this wee k . 

There have been charges that the SRC-I plant would clearly 
violate federal and s tate standards governing ozone concen trations 
at the Newman site and the surrounding areas . I was concerned 
when I first heard and read about these violations . I spoke with 
several friends and contacted executives associated w i th the SRC-I 
project to hear their view . What I have learned is worth putting 
into the DEIS record . 

I t  seems the fi rst ai r quality mon i toring e fforts were 
conducted four years ago to collect the baseline data o f  air qu a l i ty 
in our a r e a .  Data was gathered in connection with an SRC-I proj ect 
designed for a 2 0 0 0  TPD plan t .  The monitoring was conducted according 
to the specifi cations of the Kentucky Department of Natural Resources 
and Envi ronmental Protection . An entire year of data on emissions 
was co l lected in 1 9 7 4  including data collected for the ozone . Now , I should note that International Coal Re fining Company explained to 
me that data speci f i c a l ly on the ozone was collected only during the 
summe r  months as is cust�mary seeing that the highest ambient ozone 
concentrat ions can be expected in the summe r .  I t  seems that there 
was at that time a 0 . 0 8 PPM one hour average standard not to be 
exceeded more than once per year . The area was lis ted -non-attainmentft 
based on the data collected in 1974 and the o z one standard that was 
in e f fect a t  that t ime .  

page 2 

Soon after th i s  mon itoring prog ram was completed , plans 
for the SRC-I demon stration design changed to a 6 0 0 0 - ton-per
day plan t .  It was clear that the air qua l i ty data would no 
longer be current by the time conceptual engineering and 
pre l iminary design work on the 6 0 0 0 - ton-per-day plant reached 
an advanced stage to s t art preparing for air � a l i ty permits . 
Therefore , plans were made e a r ly in 1 9 7 9  to co l le c t  i n formation 
based on additional one-year ambi ent mon itoring program .  
The monitoring program included information on a n�ber o f  
po l lutan t s  including s u l f ur dioxide and carbon monoxi de . 
However , the Kentucky Depart�ent of Natu r a l  Resources and 
Envi ronmental Protection agreed that there was no need for 
additional mon i toring for ozone because a l l  the ava i l able data 
clearly demonstrated violations of the 0 . 0 8  PP� s t andard . 

Not long afterwards , the ozone standard was changed to 
0 . 1 2  PPM one year average , not to be exceeded more than one day 
per year . Presumab l y , based on th i s  new standard Daviess 
County was reclas s i fied as an attainment are a .  At this time , 
both the Environment al Protection Agency and the Kent ucky 
Department of Natural Resouces ana Envi ronmental Protection 
o f f i c i a l s  agreed to re-evaluate S RC-I data based on the new 
standards . It was also agreed to c a r e f u l ly review the acceptab i lity 
o f  ozone monitoring equipment , maintena�ce and calibration 
procedures . 

This review of equipment and procedures resulted in a 
re-evaluation of i n formation concerning the correct s c a le on 
which to obtain proper value s .  This re-evaluation also resulted 
in revised facts , based on the correct scale , which coincided 
almost exactly with data obtained by the Kentucky Department 
o f  Natural Resources and Environmental Protection i n  the i r  ozone 
moni toring program. These corrected values are the values 
included in the DEI S and i n  the PSD permit appl ication . 

Based on al l this i n f ormation , a l l  par ties involved agreed 
that the ozone non-attainment was moo t .  

I sha l l  note one thing further . A l l  of these facts notwith
standi ng , there was a decis ion on the part o f  the DOE and ICRC 
in �ate 1 9 7 8  to define the best possible control technology for 
emissions that would affect the ozone in our atmos phere . This 
technology , called " Lowest Achievable Emission Rat� , "  w i l l  be 
employed to minimize the potential envi ronment a l  and health risks 
that will be associated with some of the organ i c  compounds 
associated with the proce s s . This is reassuring to a l l  of u s .  
I t  wi l l ,  n o  doubt , be e f fective in continued areawide o z one 
attainment as it pertains to the SRC-I plant i n  our area. 

:J> I ....... ro 
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appreciate this opport unity to commen t  on the Draft 
Envi ronme n tal Impact S tatemen t .  

:t>I ...... \0 
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Mr . James A .  Reafsnyder 
Research and Development Manager 
SRC Pro ject O ffice 
U . S .  Department of Energy 
SRC-I Public Hearing 
P . O .  Box ;;; 
Oak Ridge , TN 37830 

Dear �lr .  Reafsnyder: 

29 

Enclosed are my comments regard ing the draft 
environmental impact statement for the SRC-I pro ject  
in Daviess C ounty,  Kentucky ( DOE EI S-0073-D ) .  I 
presented a synopsis of these remarks at the Stanley 
Kentucky hearing on February 2 5 ,  1981 . Both pre
sentations are made on behalf of Valley Watch ,  Inc . ,  
an environmental education and research corporat ion 
serving the Lower Ohio River Valley . 

It is our feeling that the SRC-I plant as 
described in the aforementioned EIS should not be 
built at this time at any locat ion . Our primary 
objections center on the use of unproven technology 
( "conceptual design" ) in an industry with such great 
potential for environmental damage e specially when a 
scale-up of 1 20 times is sugge sted . There doe s  appear 
to be more promise to this method in comparison to 
that of the proposed SASOL plant - but 6000 tons per 
day is too large a gambl e at this time . Our o ther 
general object ion is the c ontinued use of the Ohio 
Valley as a heavy industry alley sO that the rest of 
the country can continue in its waste ful ways . 

Your thoughtful consideration of these comments 
are appreCiated . I f  further clarificat ion is needed 
my business phone i s  812-464-1716 ( C hemistry D epart
ment , Ind iana State University Evansvi lle ) .  

� 
Andrew D .  JO�� 
Executive Board Member 
Valley Watch,  I nc . 

BOARD OF DIRECTORS 

.. 
Dr. Hugh Spencer 

Principal lrrvestigator 
ORBES Study 

H. Joel DecQrd 
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Dr. RIch...:! Whom, M. D. 
Radiologist· Henderson 

Communrty Hosp;tai 

Fred HIouc:k 
President Save the Valley. Inc. 

Tom Z ...... 
President 

Valley Watch Inc. 

COM}:ENTS ON THE DRAFT :::NVIRON�:ENTAL IV-PACT 
STATEY.;';NT FOR TH),; PROPOSED SRC-I PROJECT IN 

NEWfo'.AN K ENTUCKY 

Presented by Andrew D .  Jorgensen, Ph . D . ,  on 
behalf of Valley Watch,  Inc . 

As a research chemist I have been involved 
in a study of synethic fuels from coal under 
the auspices  of the Department of Znergy for the 
last two years . II recently reviewed part o f  thi s 
draft environmental impac t statement with partic
ular attention to potential air quali ty impac ts . 
My conclusion is that thi s  plant should not be 
built at thi s time at any locat ion . In general 
there are too many mis sing answers and too 
many wrong answer s .  I'.y objections are in !'our 
general areas : 

1 . )  This proc e s s  will produce many tons per day 
of material contaminated with very hazardous 
chemical s ( c arCinogens , mutagens) . Thi s s i tuation 
i s  no t comparable to the crude oil industry who se 
l iqUid produc ts seem to be less hazardous ( e g .  
much weaker mutagens in the Am �  test ) . This i s  
c onsistent with the di fference between the 
struc ture of coal and crude o i l .  I t  has been 
shown that l i quid coal products can cause tumors 
in animals with a single appl icatio n .  Excerbating 
this problem is the lack of proven control 
technology in what will be a very demanding envir
onment . Al though recent news reports suggest 
more strict  c ontrols than discussed in the dEI S ,  
this was not presented i n  the formal document and 
relies on advanc es not yet tested on a large 
scal e .  The combinati on of thousands of valves 
and the realities o f  human nature suggests that 
seal aging and acc idents might well cause the 
release of significant amounts of hazardous 
materials .  The major spill at the SRC pilot plant 
re inforc es this c oncern . 

2 . )  Ozone levels have exceeded ambient health 
s tandards in Evansville during 1980 and in 
Henderson and Owensboro in past year s .  Because 
this plant will have liquid hydrocarbons as one 
of its major products and since compound s of this 
type are involved in the formation of o zone , an 
already bad situation may get worse , The very 
large size of the plant coupled with the newness 
o f  the c ontrols again combines to give a trouble
some situation . 

:l'> I CO Cl 



The topic of ozone brings up ano ther question _ that o f  
t h e  abil i ty o f  thi s contractor ( ICRC )  to handle the projec t :  
Al though no t mentioned in the dEI S ,  background documents 
indicated very high OZone readings on the proposed s i t e  during 
1978 .  I understand that this data was i n  the prel i minary 
draft E I S .  This was n o t  a trivial concern since the reported 
levels would mean LAER controls and hydrocarbon trade-offs to 
m e e t  federal law. It was later stated that an error had been 
made during the days of highest ozone concentrations and thi s  
data was twice a s  hi gh a s  i t  should have bee n .  However, thi s  
was not real i zed until two years after the fac t !  This e i ther 
indicates tampering with the resul t s ,  which I have no reason 
to believe , or incompetenc e .  In e i ther case it rai ses signi
ficant que stion s .  If we are to believe state-of- the-art 
controls and "directed Maintenanc e "  how much confidence c an  we 
have when thi s error o f  great impac t went unno ticed for so 
long? Monitoring i s  o f  li t tle value without careful and intel
l i gent interpre tation . 

3 . )  Total suspended particulates ( TSP) are a regi onal problem 
in thi s area with, for exampl e ,  Evansville presently in vio
lat ion o f  the sec ondary ambient air qual i ty s tandard s .  Con
s tru c tion and operation of this plant will significantly add to 
the proble m .  The dEIS s tates that the "demons tration" plant 
will use u p  73% o f  the allowable PSD increment . The commerCial_ 
i zation scale-up of five times will obviously present d i fficul ties 
w i th TSP l evel s .  The dE IS  suggests new controls and perhaps the 
purchase of farms with subsequent c e ssat ion of farming. I 
quest ion the prudence of this ac tion. In addition, dust par t i c l e s  
c an  ac t as effi C i ent vectors of the very hazardous chemicals 
that will be produced in the proc e s s . 

A general air qual i ty concern is the suggested locat ion 
of thi s plant within 50 miles of almost a quarter o f  a million 
people and within 20 mil es of about 100 , 000 peopl e .  

Finally ,  while  I agree with the role o f  the federal 
government in synthetic fuel researc h ,  I strongly oppose 93% 
funding from tax dollars . Using the GAO estimate for plan t 
c o s t s  the "Demonstration" plant only would c o s t  every family o f  
four in t h e  U . S .  more than ;40.  F o r  a venture that i s  120 times 
as large as its pred e ce ssor , thi s is just too large a gambl e .  
I don ' t  accept the "inflation will make i t  too expens ive i f  we 
slow down " argument .  The logic o f  that impl i e s  we should always 
spend money as fast as possible - clearly not a good idea in 
many c ases . If it were a reasonabl e gamble ,  privatc' industry 
would be willing to support it to a greater exten t .  

In c onclUS ion , it should b e  remembered that machines don ' t  
perform the way that they are designed t o  work for 100% o f  the 
time so you must have a margin of safe ty . I don ' t  think that 
we have it in this case . 

I believe that the proposed plant is unacc eptable with 
re gard to environmental problems and unacceptable with regard 
to c o s t .  I f  w e  want t o  cut down o n  imported oil , and this 
seems to be a very prudent obj ec tive , we should work on conser
vation o f  our present sourc e s .  I suggest putting billions o f  
dollars to work o n  that problem n o t  thi s rushed effort to grab 
our tax dollars . 

:lo, co 
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TO : Envi ronmenta 1 Revi ew 
Office of Po l i cy and Program Ana l ysi s 

FROM : Anne Armstrong Thomp son , Exec u t i ve D i rector 
Kentucky Heritage Commi ss i o n  

SUBJ ECT : Draft Envi ronmental Impact Statement - Sol vent Refined 
Coal - I Demon stration Project 

DAT E :  January 29 , 1 981 

The Kentucky Heri tage Commi s s i on has revi ewed the Draft Envi ronmental Impact 
Statement for the Sol vent Refined Coa l - I  Demon stra t i o n  Project ( SRC- I ) .  Our 
review of the statement i nd i cates the appl i cant i s  in  comp l i cance w i th the 
Advi sory Counci l ' s  Regu l a t i ons for the Protect i on of H i s toric and Cul tural 
Properties ( 36 CFR , Part 800) pur suant to the National  Hi storic Preserva t i o n  
Act of 1 966,  N a t i o n a l  Envi ronmen t a l  Pol i cy A c t  1 969 and Executive Order 1 1 593. 
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James A .  Reafsnyder (615/576-1055 ) 
Researcb and Development Manager 

Sam McDowel l  
2967A McAlister Pl ace 
Owensboro , KY 42301 

SRC-1 Project Office , U . S . Department of Energy 
P . O .  Box E 
Oak Ridge , Tennessee 37830 1 Marcb 1981 

Dear Sir : 

M� 0 4 \981 
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1 would l ike to comment on the DEIS  on SRC-l . There are a 
number of apparent contradictions , many of which have been addressed 
by otber s .  

Tbe DEl S ,  in one piace , indicates that a l l  coal w i l l  b e  sbipped 
by barge . Anotber place indicates that it will  be sh ipped by rail . 
How it is to be sb ipped is certainly import ant . Other obvious 
questions are :  How will  it be loaded? What env ironmental impact 
will  occur due to loading and shipping? What stockp i l ing will  
occur at  tbe  loading s ites? 

The DEl S ,  in one place , indi cates that dust suppression of the 
act ive stockpile  will be chemically accomplished . Another p l ace 
i ndicates that it will  be done with water . What effects will  result 
f rom the chemical treatment and from the polymer used for dust 
suppression i n  the two f ifteen day stockpi les? How much acreage 
will  be used for the ent ire stockp ile of coal? How will  it be kept 
from smolderi ng and giving off  noxious and toxic smoke? How much o f  
t h e  manufactured product will  b e  stockpiled? W i l l  it smo lder also? 

The DEIS indicates tbat current po l lut ion of  tbe Green River is 
due in part to area coal minin g .  Will  increased coal mining due to 
SRC-1 furtber degrade the river water to unacceptable quality? 

Many comments from organized l abor were apparently  organized and 
orcbestrated by outside sources . Their struggles in delivering  their 
speecbes indicated tbat tbey may have been too unfami l l ar with the 
con tent of  their speeches to read them smoothly . Coordinat ion of  
subject material also indicated tbe  presence of a master p lan . An 
i nvest igat ion sbould be conducted to determine if ICRC , DOE and/or 
otber government agencies conspired to unduly inf luence a public  
hearing . Tbe practice of al lowing ICRC to  make opening remarks at  
tbe  bearings was certainly improper . Many government agencies 
a�tempted to inf luence the hearings by making speecbes .  I f  tbis use 
of t ax dol lars is not i l legal , it  certainly should be . It has been 
rumored that union members were paid to attend . Tbis charade was a 
f lagrant attempt to convey tbe inaccurate impression to the media and 
to tbe pub l i c  that local support for SRC-1 is overwbelming . 1 object 
to my t ax dol l ars being used to perpertrate a fraud . I insist that 
this affair be tborougbly i nvest i gated .  

SrCere;;j
J �cDowell 

:l» I CD � 



WILLIAM A. McMANUS. M.D . .JOO9 OLD CAlIIN' lOAD OW'lNSBOIO, r:Y 4lWI 

l e b o  28 , 1 98 1  
Mr. James A.  �eafsnyder , 
�esearch and Development Manager , 
SH�-I Pro j e c t s  U f fi c e ,  u . � .  Department o f  �ergy , 
� . U .  Box £, 
Uak ri dge , Tenn . , 37830 
Dear Mr. Reafsnyder , 

Please l e t  me regi s t e r  my O b j e c t i ons to the proposed synfuels plant at i;ewman , Ky. 

33 

Th e t emporary ben e fits o f  the j obs provided during cons t r u c t ion are not going to 6 ffse t the c o n t inuing problems o f  pollution which will rema!n for generations to come. 

We all ready have evidence of lack of con trols Wi th persistant pollution from aluminium plants t o  th 9 N O r t h  and South. "Watch for Fog" signs are the con t rols. Now you want to put oneto the wes t ,  o r  upwind. N o  thanks. 

Please l i s t  me as o b j e c ting t o  the plan t .  

Sincerely , 

h!� � 

MAR 0 4 1981 

:l>o I CX> <J1 



I�·I ... U'( oJ 

Ft:" • 0 i981 
�", (Wilt"", dlllw " 1 1<",\i",,u< 

2009 Did Cabin ,RoaJ. 
D",cn1&"'to, 1(Lntul!k':J .J. 2 3 01 

I�ul February 23 

�r. Ja�es A �  Keafsnyder 34 
S ilv-l Pro j ec t s  .O f fice 

P . o .  Box E. Oak �idge , l ennessee 

Uear Si r ;  

Because o f  my con c e rn for our environment 

now and in the future , 1 wish to regi s t e r  

� y  s t rong opposition to the N ewman syn

fuel plan t .  

The ben e fi t s  t o  the const ruction industry 

are sel f-limi ting , but the discharge from 

the plant is an on going problem to the 

en t i r e  population. 

Thank you for giving me this opportunity 

t o  express my opinion , as I am unable to 

a t t end the public hearings. 

Sincerely , 

lrlu,w� )J;(� 
;p I <XI C7\ 







N A T I O N A L  SC I EN C E  FO U N DATION 

nsf 

O""ICI' 0" THE 

IIISSISTANT OIRIr.CTOR 1"0" .... STRONOMICAL

ATMOSPt'll: RJC. EARTH 

AND OCtA"" SCIENCI!:S 

Mr . James A. Rea fsnyder 

WASHINGTON D C 20550 

Janua ry 26. 1 981  

�'cC 
� � () ,�i:\' 

Research and Deve 1 opmen t Manager 
SRC Projects Offi ce 
U . S .  Department of Energy 
SRC-I Publ i c  Hea r i ng 
P . O .  Box E 
Oak Ridge . Tennessee 37830 

Dear Mr . Reafsnyder :  
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.¢f 

The Di rector of the National  Science Founda tion has asked me to respond 
to your i n v i ta tion to a t tend publ i c  hea r i ng s  on the SRC - I  Demons tra t i on 
Proj ec t .  

The Founda tion wi l l  n o t  send a representa t i ve t o  t h e  hea ri ngs i n  
Kentucky from 2 3 - 2 5  February 1 981 . However . w e  wi l l  review the draft 
envi romnental impact s tatement on the project and send any cOllll1ents 
di rectly to you . 

S�= FF/!'£�1 
Ada i r  F .  Mon tgomery 
Cha i nna n  
Commi ttee o n  Envi ronmenta 1 

Ma tters 

» I co \0 



' .  ' , '  _'0., 
;:;s, NATIONAL WILDLIFE FED ERATION 
\-:�'-�); 1412 Sixteenth Street, N.W , Washington, O.C 20036 202-797-6800 

Mr . James A .  Rea fsnyder 
Research and Development Manager 
S RC-I Project Off ice 

March 2,  1981 

Uni ted S tates Department o f  Energy 
P . O .  Box E 
Oak R idge ,  Tennessee 3 7 830 
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Re: Comments on SRC-l DElS 

Dear Mr . Rea fsnyder : 

Enclosed please f ind the comments of the Nat iona l W i l d l i f e  
Federat ion and the I nd i ana Conservation Counc i l ,  Inc . ,  on the 
Dra f t  Environmental Impact S t atement for the Solvent Ref ined 
Coa l-I Demonstrat ion Project proposed for cons t r uction i n  
Newman. Kentucky ( DOE/EIS-00 7 3 - D ) . The Natural Resources 
Defense Counc i l  j oins i n  these comments , as wel l .  

We hope you w i l l  f i nd the comments helpful . 

Enclosure 

"'3th AN�lI-\l '.\�= ; i '.C - \ ., - . � ,  

S i ncerely,  
:?� - 7. / I 

Norman L .  Dean,  Jr . 
Counsel 

; " " l l  ' j r,r ·, j  � n , ..: rn.llion.J.j Holel Noriol!.!.. Virgini. 
100% red.umed pdpl:r 

Comments on the Draft E I S  
F o r  t h e  Proposed S RC - I  

Demonst r at ion Plant 
Newman , Kentucky 

( DOE/EI S-00 7 3 - D/VI ) 
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INTRODUCTION 

The Nat ional Wi ld l i f e  Fede r a t ion OlllF )  and the Indi ana 

Conservation Counc i l ,  I nc .  are pleased t o  subm i t  the follow i ng 

comments on the d r a f t  envi ro�mental i mpac t s t atement ( OElS ) for 

the Solvent R e f i ned Coal-I ( S RC- I )  demons t r a t ion pro ject 

proposed f or construction i n  �lewm.a n ,  Kentucky . We are j o i ned 

in these comments by the Natural Resources Defense counc i l .  

W i th over 4 . 6  m i l l ion members and suppor t e r s  the Na t i ona l 

w i l d l i f e  Federat ion i s  the nat i on ' s  large s t  non-governmental 

conservation organi za t i on . The Fede r a t i o n  is ded i cated to the 

i n t e l l igent management o f  the l i f e s u s t a i n i ng resou rces of the 

e a r th and to the promot i o n  and encouragement of the knowl�dge 

and apprec i a t ion o f  those resource s .  A central concern of the 

Federat i on ' s energy program is to m i n i m i z e  the impact o f  

synthe t i c  fue l s  on the envi ronment . 

The I nd i ana Conservation Counc i l ,  I nc . , i s  an a f f i l i a t e  o f  

the Nat i onal W i ldl i f e  Federa t i o n . The counc i l  has over 5 , 000 
membe rs in I nd i ana who are ded i c a t ed t o  the w i se use , 

conservation,  aesthet ic apprec i a t i o n ,  and re.torat ion o f  

w i ld l i f e  and other natural r esource • .  
The Natural Resources Defense Counc i l  ( NRDC )  i s  a pr i vate , 

non-pro f i t  organi za t ion ded icated to the protect i on and 

enhancement of the human environment and the conse r va t i on and 

sensible use of the earth ' s  na tural r e SO�ce • • The Counc i l  has 

45 , 000 member • • 

:r OQ N 



Nat ional W i ld l i fe Federation 
Comments on SRC-I DEIS 
page 2 

All three organ i za t i ons have members l i v i ng in the v i c in i ty 

of the proposed SRC-I plant . 

Th i s  i s  the t h i rd d r a ft env i ronmental i mpac t  st atement 

i s sued by the Depart�ent o f  Energy ( DOE ) on a coal-based 

synthe t i c  f u e l  plant . Unfor tuna tely, DOE has repeated many o f  

the mi stakes mad e i n  the two ear l i er EISs . Thi s  DEI S  i s  

techn i ca l ly bet ter than i t s two predecessor s .  I t  conta i ns much 

u s e f ul i n forma t i o n .  Howe ver , thi s DEIS- - l i k e  i t s two 

predec e s sors-- i s  v i rtually useless as a d ec i s i on-ma k i ng 

document . �ew actual impacts , and consequently few alte rnat i v e  

p l a n t  con f igurat ions , are o�t l i ned b y  t h e  DEI S s i nce the 

document was prepared before completion of an actual design for 

the plant . Programma t i c  i ssues are dealt w i th summa r i l y  and � 
super f i c i ally . Key i s sues such as occupa t i onal and health 

hazard s ,  i mpac t s  on wet lands , i mpacts on agr i cultural land s ,  

and soc i a l  and economic i mpac t s  are poorly hand led . Less 

damaging sources o f  �nergy are not cons idered as an a l t e r na t i v e  

t o  the pro j ec t . The need f o r  the pro j ec t  i s  n o t  adequa tely 

j us t i f i ed .  And , DOE fa i l s  to explain why the goal s o f  the 

proposed project cannot be met w i th a smal l e r  demons t ra t i on 

pro j ec t . In sho r t ,  t h i s  DEIS does not enable the publ i c  or the 

relevant feder a l  dec i s i on-makers to assess the f u l l  

environmental cos t s  and bene f i t s o f  t h e  proposed fac i l i t y .  

Consequently,  the DEIS does not comply w i th the requ i r ement s o f  

t h e  Nat i onal Envi ronQental POl i cy Act . 

Nat ional W i ld l i f e  Federat ion 
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I n the pages that follow , we ou t l i ne our ma jor concerns 

w i th the DEI S .  I n  add i t i o n ,  we share the numerous concer�s 

that have been rai sed by various local organ i zat ions such as 

Syn fuel Inqu i ry ,  the League of Women Vot e r s ,  the National 

Audubon Soc i e ty Central Midwest Reg ional O f f i ce ,  and the 

Audubon Coal i t io n ;  the var i ous commen t s  submi tted by 

i nd i viduals s uch as Dr Richard Wha� and Mr . Ted Grannan: and 

the c r i t i c i sm s  o f  the Env i ror�ental P rotec t ion Agency and other 

federal , state and local agenc i e s .  We r eserve the r i ght to 

submi t add i t ional comments on the DEI S  based on documents that 

we have been unable to obt a i n  from DOE dur i ng the COmment 

per iod . Among other things , both &WF and NRDC have pend i n g  

Freedom o f  I n forma t i on A c t  requests b e f o r e  D O E  that a r e  

r e l evant to thi s DEI S .  

I .  
DOE and Other Rel e vant Federal Agenc i e s  

Mu s t  P r epare A P r ogramma t i c  I mpact S t a tement o n  
Synthe t i c  Fue l s  pe velopment 

The i nadequacy of the SRC-I DEIS i s  symptoma t i c  o f  a major 

problem f ac i ng not only DOE but all o t he r  f ed e r a l  agenci e s  

i nvolved i n  syn the t i c  fuels developmen t :  t h e  f a i lure t o  

p r 2pare a comprehe n s i ve env ironmental plan f o r  dea l i ng w i th the 

grow i ng syn f u e l s  indus try . At the present t i me ,  DO E ,  the 

O f f i ce of Management and Budge t ,  the Depar t ment of the 

I nt e r ior , the Envi ronme ntal Protec t ion Agency , and the U .  S .  

Synthe t i c  Fuels Corpora t i on are mak i ng the i r  synthe t i c  : u e l s  

deci s i ons largely i n  a haphazard fashi on-- w i t hout a n y  over�l l 

:t> I \0 W 



Nat iona l  W i ld l i f e  Feder a t i on 
Comments on SRC-I DEI S 
page 4 

v i ew of the broad env i r onmental . s a f e t y ,  and hea l th que s c i ons 

involved . In our v i ew ,  th i s  d i sorganized dec i s ionmaking i s  not 

only bad publ i c  pol i cy but v i olates the N a t i onal Envi ronmental 

Pol icy Ac t .  We be l i e v e  that the various fede ral agenc i e s  

i nvolved i n  synthe t i c  fuels p.roduc t i o n  mus t prepare a 

comprehensive progracmat i c  i mpact s ta t ement on syn t he t i c  fue l s  

developmen t .  As the Counc i l  o n  Envi ronmental Qua l i ty ' s  NE?A 

regu lation s  state : 

( b )  Environmental i mpact s ta tements may be 
prepared ,  and are some t i me s  requ i red for 
broad Federal a c t ions such as the adop t i on 
o f  new agency progra�s or regul a t ions 
( §  1 5 08 . 18 ) . Agenc i e s  shall prepare 
statements on broad actions s o  that they are 
rel evant to policy and are t i med to coinc ide 
w i t h  meaning ful po ints in agency planning 
and dec i s i onmak ing . 

( c )  When prepa r i ng statement s on broad 
act ions ( i nclud i ng proposals by �ore than 
one agency ) , agenc i e s  �ay f i nd i t  u s e f u l  to 
evaluate the propoBal ( s )  i n  one o f  the 
following ways : ( 1 )  Geograph i ca l l y ,  includ i ng acti ons 
occurring in the same genera l location,  such 
as body of wat er , r eg i o n ,  or �etropoli tan 
area. 

( 2 )  Gener ically , including act ions , .. hich 
have relevant s i m i la r i t i e s , such as COmQon 
t iming , impac t s ,  alt.rna t i ves , methods o f  
i mplementat i on ,  med i a ,  or subject ma t te r . 

( 3 )  By s tage o f  technolog ical deve lopment 
i ncluding federal or federa lly a s s i s ted 
research, development or demons t r a t ion 
programs tor new technolog i e s  wh i c h ,  i f  
app l i ed ,  could s igni f icantly a f fect the 
qua l i ty o f  th. human env ironment . 
Statement s sha l l  be prepared on such 
programs and shall b. avai lable be fore the 
program has reach a s tage at inves tment or 
coam i tment to i�plementa t ion l i ksly to 
determ i ne subsequent developmen� or res t r i c t  
later a l t erna t i ves . 
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40 C . F . R .  lS02 . 4 ( b )  and ( c ) . 

The SRC - I  DEl S con t a i n s  a sect ion tha t i s  labeled a 

" p rogram..m.a t i c ove r v i ew . "  DEI S ,  pp .. 1 - 1  to 1- 2 3 . That label i s  

clearly a mi snomer . The sect ion i s  supe r f i c i a l  to t h e  po i n t  o f  

being mean i ngle s s . The purpose b eh i nd a programcat i c  E I S  i s  t o  

enable the pub l i c  and re levant dec i s ion-makers t o  make rea soned 

choices involvi ng s uch i s sues as the s e lect ion of technolog i e s ,  

s i tes , pro ject sponsor s ,  and envi ronmental control s .  The 

pr�gramma t i c  sec t i on in this DEIS pla i nly does not aid i n  

making such cho i ce s . Among other t h i ng s ,  the section i s  

l i m i ted � o  l i que faction and does not i nclude the other 

synthe t i c  fuel technolog i e s , it doe s not provide a complete 

l i s t  o f  a v a i labla l i que f a c t ion technolog i es , it does not 

conta i n  a l i s t i ng o f  the em i s s ions c�ns idered l ikely trom each 

o f  the ava i lable technolog i e s ,  and it f a i l s  to i nclude any 

analy s i s  regard i ng s i t i ng ,  pro j ec t  sponsors or deta i led 

env i ronmental control technolog i es . � b r i e f  compar i son of this 

DEI S ' s  programmat i c  analys i s  with almo s t  any previous 

programma t i c  EIS prepared by OOE or i ts predece s so r s  w i l l  

demonstrate how r i d i cu lous ly i nadequat e  th i s  DElS ' s  analys i s  

i s .  Compare e . g . , E RDA ,  E IS on Coal Re search, Development and 

Demonstration Program ( ERDA- 1 S S 7 ) :  DOE, Management o f  

C01DJllercially Generat9d Rad ioac t i v e  \ias t e  ( DOE / E I S-0046-D ) :  and 

ERDA, Alterna t i ve �ue l s  Demonstration Program ( E RD�-1547 ) .  �t 

a m inimum , a programma t i c  EIS on s�the t i c  f ue l s  must pr�sent a 
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d e t a i led ana l y s i s  of t h e  f o l l ow i ng k e y  q u e s t i ons : 

Techno l o g i e s  

Wh a t  t y p e  o f  f u e l  i s  prod uc e d ?  H o w  c a n  i t  be u s e d ?  F o r  
u t i l i t i e s ?  T r anspor t a t i o n ?  Pe troche m i c a l  f e ed s tock s ?  
I nd us t r i a l  bo i l e r  f u e l ?  Whe r e  i s  the demand f o r  t h e  f u e l ?  
A t  what p r i c e ?  Doe s the f u e l  m e e t  e n v i ronme n t a l  
r e qu i r e m e n t s  for t h e  r eg i ons whe r e  i t  m i gh t  be u s e d ?  

I s  the technology r e s t r i c t ed t o  c e r t a i n  geograph i c a l  
r e g i ons b y  r e s ou r c e  a v a i l ab i l i ty ( �, wa t e r , spec i f i c  
types o f  coa l ,  c l e a n  a i r  i nc r emen t s ,  o r ,  f o r  spec i f i c  
technolog i e s , sha l e ,  w a s t e , o r  g r a i n ) ? 

How c l o s e  i s  t he technology to comm e r c i a l  r e a d i n e s s  f r o m  a 
p u r e l y  technolog i ca l  v i ewpo i n t ?  

\fuat a r e  the known env i ronmen t a l ,  s a f e t y ,  a n d  h e a l t h  
problems a s s o c i a t e d  w i t h t h e  technology? What a r e  t h e  
a v a i l a b l e  c o n t r o l  techno log i e s  and t he i r  r e l a t i v e me = i t s ?  
Wha t a r e  � h e  known r e s idua l i mp a c t s  a f t e r  appl i c a t i o n  o f  
c o n t r o l  t echnology? 

What are � h e  unans we r ed e n v i ronment a l ,  s a f e t y ,  and h e a l t h  
ques t i o n s ?  Wha t  a r e  t h e  a l t e r na t i ve m e a n s  to p r o v i d e  t h e  
d a t a  n e c e s s a r y  t o  a n s w e r  t i l e  que s t i on s ?  H o w  l o n g  w i l l  i t  
take ? How s i g n i f i ca n t  a r e  the r i s k s  a s s oc i a t ed w i t h  the 
ques t I on s  and wha t i s  the a f f e c t ed a r ea or popU l a t i on? Are 
t h e  que s t i on s  u n i q u e l y  a s s o c i a t ed w i t h  prod u c t i o n  or use of 
the f u e l ?  Ar e c e r t a i n  uses more probl ema t i c  than o t h e r s ?  
� r e  t h e  que s t i ons u n i qu e  to t h e  technology? How much 
p r e v i o u s  r e s ea r c h  has been done and by whom? 

S i t e S e l ec t i on 

Wh i c h  geograph i c  r eg i ons a r e  s u i ta b l e  for w h i c h  
t echnolog i e s ?  Wh ich a r e  u n i q u e l y  s u i tab l e ?  ��a t  a r e  �he 
cont r ol l i ng fac t o r s ?  

\Vhat i s  t h e  l i k e l y  t i m e t a b l e  f o r  d e v e lopme n t  o f  d i f f er e n t  
technolog i e s  i n  each r eg i on a b s e n t  fed e ra l r e s t r a i n t s ?  

What i s  t he capa c i ty o f  the r eg i o n  t o  absorb t h e  c umu l a t i v e  
impa c t s  o f  m u l t i pl e  s y n f u e l s  d e ve lopment , i n  t e r m s  o f  
i n fr a s t r u c t u r e ,  e n v i r o n�en t , and soci econom i =  
d i slocat i o n s ?  Wh i c h  comp e t i ng · u s e s - - o t h e r  i nd us t r i e s ,  
ag r i cu l t u r e ,  r e c r e a t i on ,  e t c . - - w i l l - b e adver s e l y  a f = ec t ed 
and to wha t  d e g r e e  by �u l t l pl e  p l a n t  d e v e l opmen t ?  

Na t i onal W i ld l i fe F e d e r a t i o n  
Comments o n  SRC-I D E I S  
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Wha t  a r e  t h e  appl i c a b l e  r e g u l a t o r y  r eq u i r e m e n t s  in e a c h  
r e g i o n ?  Wh i c h  requ i r em e n t s  a r e  l i k e l y  to c h a n g e  o r  d e v e lop? 

Spo n s o r s  

\-lhat t y p e s  o f  spons o r s  have e x p r e s s ed i n t e r e s t  i n  s yn t he t i c  
f u e l s  d e v e lopme n t ?  

Are t h e r e  s i g n i f i ca n t  d i f f e re n c e s  among spo n s o r s  r e l a t i v e  
to the i r  a b i l i ty a n d  w i l l i ngne s s  t o  r e s o l v e  e n v i ronmen ta l ,  
s a f e t y ,  h e a l t h , and soc i oeconom i c  i s s u e s ?  I s  i t  
s ign i f i ca n t  i f  a sponsor a l r e ady owns a s i t e ?  A r e s o u r c e  
supp l y ?  A spec i f i c  proc e s s ?  

�re t h e r e  impo r t a n t  d i f f e r e nces i n  approach among spon s o r s  
t h a t  a r e  p r i ma r i ly e n e r g y  p roduc e r s  a n d  t h o s e  t h a t  s e e k  
f e e d s tock o r  a capt i v e  f u e l  supply? 

\'lh a t  factors c a n  be u s ed to d e t e rm i ne a sponso r ' 5 capac i ty 
and w i l l i ng n e s s  to prompt l y  i d e n t i fy and r e so l v e  
e n v i ronmen t a l , s a f e t y ,  h e a l t h ,  a n d  soc ioecono m i c  p r o b l e m s ? 
Comm i t m e n t  of r e s o u r c e s  in p r o j e c t  p r e pa r a t i o n ?  Reg u l a t o r y  
record? Comm i t m e n t  o f  r e so u r c e s  t o  e n V i ronmenta l ,  s a f e t y ,  
hea l th , a n d  soc i o e conom i c  problems i n  o t h e r  act i v i t i e s ?  
E a r l y  c o ns u l a t i on w i th t h e  publ i c ?  

The i n t e r ac t i o n  o f  t h e s e  facto r s  cannot be a s s e s s e d  o r  

�anaged proposal-by-propo sa l .  I t  r e q u i r e s  g e ne r i c  p r o g r amma t i c  

analy s i s  a n d  plann i ng . T h a t  i s  p re c i s e l y  t h e  f�nc t i o n  o f  a 

p r og r amma t i c  EIS . In t h e  absence of s uch an a n a l y s i s ,  DOE and 

other feder a l  e nt i t i e s  w i l l  i n e v i L a b l y  proceed ad hoc and w i l l  

thereby f or e c l o s e  both e n v i ronme n t a l  a n d  teChnOlog i c a l  

opt i ons . Each f a i l u r e  t o  r e s o l v e  problems e a r l y  b e f o r e  gO I ng 

forward to t h e  n e x t  s t ep w i l l  s i m p l y  i nc r e a s e  the cos t o f  l a t e r  

r e c t i f i c a t i on o f  p r e v i o u s  e r r or s ,  a n d  m a y  w e l l  i m po s e  a cos t i n  

l i ve s  a n d  i l l n e s s . 

Wh i l e var i o u s  f e d e r a l  agenc i e s  h a v e  commendably 

commi s s i oned a ·./a r i e t y  o f  s t u d i e s  o n  spec i f i c  a spec t s  of the 

� I 1.0 <.n 
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program , they re�a i n  e s s e n t i a lly useless because they have not 

been i n t egrated i n to a coherent whole and made a bas i s  o f  

ac t io n .  Each o f  the s tud i e s  i s  l i ke a sent ence out o f  

con t e x t . I t  i s  impo s s i b l e  to read them and deter�ine wha t  

s t eps should be tak�n b y  the relevant de� i � i onmaker3 a s  a 

resul t .  

The :ai lure to i ns i s t upon e f fec t i ve coordination o f  

r e s earch , regu latory, promot i onal and i ndus t r i a l  act i v i t i e s  may 

enable faster action now , but i t  w i l l u l t i ma t ely i n j ure the 

synthet i c  fuels i ndus try . S i t e s  that should have been reserved 

for si te- l i � i ted proposals w i l l  be used �y plants that could 

have been s i ted e l sewhere . Envi ronmental mon i tor ing and 

late-concluded hea l th s tudl e s  w i l l  reveal the need for 

expens ive mod i f i c a t ions tha t could have been avoided through 

early resolution of c r i tical qu e s t ions . The fai lure to add r e s s  

cumulative local impacts w i l l  l e a d  to l evel s o f  degrada tion and 

rates of growth unacceptable to the local population ,  in turn 

:-esult i ng in l i t igation and leg i s l a t i '/e act ion . Has te now w i l l  

create a l l  the necessary precond i t ions for deb i l i t a t i ng 

regulatory uncertainty later . 

DOE and a l l  other agenci e s  i nvolved w i th synthe t i c  f u e l s  

should w r i t e  a progr�ma t i c impact sta tement a n d  treat i t  no t 

a s  an i nconven ience , bu t as a vehicle for develop i ng a 

comprehensive s t ra t egy that es tabl i sh e s  s tandards and c r i t e r i a  

f o r  envi ronmentally respons i ble management o f  t h e  program. In 

Nat i onal W i l d l i f e  Federation 
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the absence of such a documen t , the f ederal government w i l l  

continue t o  make the k i nd o f  shor t s ighted dec i s i ons NEPA was 

enac t ed to preven t .  

I I . 
The OEIS Does Not Adequately J u s t i fy the 

�eed for the Procos ed Demons trat ion Project 

The i n i t i a l  and perhaps most s t r i k i ng quest ion rai sed by 

t h i s  OEIS i s : why build the S RC - I  plant at a l l ?  The OEIS never 

adequa tely addresses i ts e l f  to t h i s  ques t i on . The qu est ion 

cont a ins several important aspec t s  that should be addr essed i n  

the f i nal E I S : 

o Wh should DOE su 
pro uct w l l  be SOlld ue t1uch 0 the 
nat ion i s energy problem is a " l i qu id s "  problem . 
We consume too much o i l--much o f  i t  f rom 
foreign sources of supply . Why should the 
federal government i nv e s t  enor20US amounts o f  
taxpayers ' �oney suppo r t ing a plant des igned to 
conve r t  dome s t i c  coal into another solid fuel? 

o Why do we need two SRC demon s t r a t i on plants? 
Th i s  plant is  one o f  two proposed SRC demon
strat ion ?lants i the other is proposed for 
cons truct ion near Morg antown, Was t V i rg i n i a .  
Why i sn · t i t  pos s ib l e  to demonstrate t h e  SRC 
technology w i th only one plan t ?  

o Why don ' t  we inve s t  the fends eerzarked for 
the SRC-I oro ' ect i n  l e s s  ex ens i v e , envi ron
Mental Y e s s  damag lng energy sourc e s .  
According to a recent s tudy b y  t h e  General 
Accoun t i ng O f f ice ( GAO ) , the total cos t for the 
SRC pro j .c t  may exceed $3 b i l l io n .  Numerous 
recant studies i nd i c a t e  that DOE could produce 
far more energy , reduce our consump t i on o f  
foreign o i l ,  and i n f l ic t  l e S 8  damage o n  the 
env ironment by spending th i s  $3 b i l l i on on 

:.> I \0 0\ 
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solar energy and other r enewable energy sources 
and energy conservation.  We expand on t h i s 
po i n t  i n  the s e c t i on below on ener�y 
conserva t i on al terna t i ves . 

The f i nal envi ronmental i mpac t  sta tement must present detai led 

answers to these ques t ions . 

The federal O f f ice of Management and audget has i t s e l f  

r a i sed the f i r s t  two o f  the above ques t i ons . In comme n t s  on 

the DOE FY1982 Budge t ,  OKS s ta t ed tha t :  

The OMS recommendat ion also would ter�inata 
the SRC-I proj ect . . • .  Or i g i na l ly ,  SRC-I was 
d i s t i ng u i shed from the SRC-II produc t on the 
bas i s  tha t i t  produced a so l i d  produc t .  
NOw, however , proj ect sponsors ar e propo s i ng 
to also produce l i quids a f t er 
hydro-proces s i ng of the primary sol i d  
produc t .  A s  t h e  product s l a t e  f o r  SRC-I 
approaches that for the SRC-II pro j e c t  there 
is less of a j u s t i f i cat i on for proceed i ng . 
W i t h  the advent of the SFC [ Synthe t i c  Fuels 
Corpo r a t i on ]  i t  i s  l i kely that the 
comme r c i a l  adopt ion o f  SRC techno l ogy wou l d  
not b e  delayed i f  t h i s  proj ect were 
termi na ted . Al though there are i mpor tant 
d i f ferences between SRC-I and SRC- I I ,  the 
processes have many COmmon s t eps . The 
d i f f erences are not j udged to be sO-
s i gn i f i cant that the pr i v a t e  sector could 
not commerc ial i ze the SRC-I a oroach i ven a 
succ ess ul demons crat i on 0 S RC - I I  and the 
e x i s t ence of the SFC . Also , g i ve n  the h i gh 
technlcal r l sks of sca l i ng up two processes 
f rom a l e .s than 6 0  tons-per-day p i l o t  plant 
to a 6000 ton-per-day demo p lant and the 
subs tan t i a l  Federal cos t ,  a t  l ea s t  $ 1 . 4  
bi l l i on ,  the f i scal and r i sk saVings 
produced by term i na t i on o f  the SRC-I pro j e c t  
are s i gn i f icant [ empha s i s  added ] .  

I I I . 
The DEIS F a i l s  to Cons ider Energy Conserva t i on 

and Renewable Energy Resollrces As An A l t erna t i ve 

The DEIS g i ve s  cursory and i nadequa t e  a t t en t ion to the 

National Wi l d l i f e Fede r a t i on 
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pos s i b i l i ty o f  t h e  development o f  conser v a t ion and renewable 

energy sources as an al terna t i v e  to the current proposal 

despi te the fact that the CEQ NEPA regul a t ions requ i r e  an E I S  

to i nclude detai led d i scu ss ions o f  " ( e ] ne rgy requ i r ements and 

cons e rva t i on poten t i a l  o f  various al ternatives and m i t i ga t i on 

mea sures . "  ( emphas i s  added ) 40 C . F . R .  l S 0 2 . 1 o ( e ) . Al though 

the DElS admi t s  po s s i b l e  sav i ngs from energy conservat ion as an 

immed i ate and cos t e f fect i ve way t o  deal w i th the energy 

problem and tha t solar and o ther r enewab l e  sources may make a 

cont r i bu t i o n ,  the conclus ion seems to be that these 

contr ibut ions are e i ther i n s igni f icant or tha t they need to be 

augmented by the poten t i a l  c�ntr ibut ion of the S RC- I . Th i s  

conc l u s i on i s  not borne out by the fact s .  I f  w e  accept a s  g i ven 

the no t i on tha t there i s  a l i m i ted amoun t o f  Federal money to 

be spen� , then cho i ces mus t  be made . The moat cost-e f fect i ve 

and envi ronmentally sound a l terna t ives m�st be implemented . 

H igher prices and the conserva t ion i�pacts o f  Federal 

programs have resul ted i n  s i gni f i ca n t l y  lower projec ted end-use 

demands than those quoted in Table 1 . 1  of the DE: S .  The 

attached Table I compa res several recent pro j ect ions , all o f  

wh i ch conclude that the DEIS f i gures overstate the case for 

end-use demand by mor e than 1 9  Quads . Recent deregulation of 

o i l  prices and proposed deregu l a t i o n  of natural gas p r i ce s  are 

not cons i dered in these tables and w i l l  probably =educe demand 

eVen fur ther . 
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The i mputed cont r i bution o f  the solar and conserva t i on 

options to total energy use by the year 2000 ( 2 5 . 9  Quads ) and 

to o i l  sav i ngs spec i f icall y ( B . 3  Quad s )  are not noted in the 

DEIS . �he a t t ached Table I I  i nd i ca t e s  the expected i mpac ts o f  

curr ent f ederal programs for conservat i on and solar energy by 

program area . Table I I I  descr ibes 1990 energy sav ings by 

spec i f i c  program and pro j ec t s  OPEC price i nc=eases ( bu t  not 

i ncreases due to recent and proposed deregulat ion ) .  G i ven the 

drama t i c  poten t i a l  i ndicated for conservat ion and solar energy 

use s t i mulated by e x i s t i ng federal programs alon e ,  it is 

i ncumbent on the DEI S to det erQine whether add i t ional prog r ams 

wou�d not provide the mos t  cost e f fective alterna t i ve to the 

proposed plant . 

Furthe r ,  there i s  no d i scus sion whatsoever o f  the 

comparat i ve envi ronmental impacts o f  the proposed plant with 

the pos s ible solar and conservation opt ions . 

Thi s  method o f  analys i s ,  which merely s tates that the solar 

and conserva t i on upt ions e x i s t  but f a i l s  to compare them to the 

proposed plant on the ba s i s  o f  cost o r  environmental 

degradation , is ser iously f l awed . As a n  example of a �ore 

appropr iate analyt ical technique , see the All en-Warner Va lley 

Energy System Envi ronmental Impact S t a t eQent . Al thouSh not 

per fect by any lIIeans ,· t:.ha t f i na l  E I S  addresses the potent i a l s  

f o r  energy conservaticn programs and pos s i ble u s e  o f  renewable 

energy sources i n  s u f f i c i ent d e ta i l  t o  allow for compa r i 30n to 
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the proposed pro j ec t . Bureau of Land �anagement , � 
Envi ronmental I mpact S t a tement on �llen-Warner Valley Energy 

Sys tem ( December 1 7 ,  1980 ) , pp . 2-41 to 2 - 5 0 , 4 - 1 4 5  t o  4 - 1 6 1 .  

This DEIS must p r esent a comparably deta i l ed analys i s .  

I V .  
The DEIS Does Not Cons ider Pos s i b l e  

Cons truct ion o f  a Sma l l e r  SRC-I Demons tration P lant 

The SRC-I f ac i l i ty descr ibed i n  the D E I S  � i l l  process 

6 , 000 tons per stream day ( tpsd ) of high sul fur coal dur i ng i t s  

demons tration phase . Th i s  represents a sca le-up o f  1 2 0  t i mes 

f rom the largest SRC fac i l i ty--the fo rt Lew i s ,  Washington pilot 

p l ant . The DEIS o f f e r s  no d i sc u s s i on of the techn i cal , envi ron-

mental , or f i nanc ia l  r i s k s  associ ated with expanding a sma l l -

scale p i lot plant to a fac i l i ty o f  thi s s i ze ,  n o r  does i t  

consider the alt erna t i v e  o f  cons truct i ng a sma l l e r  democ-

strat ion p lant . 

Thi s  i s  a d i sturbing omi s s i on consider i ng the ear l i e r 

r e s i s tance of the contractor and the Kentucky Department o f  

Energy t o  a plant larger than 2 , 000 tons per day . I n  i t s  

or i g i n a l  proposal to DOE , submi tted March 2 8 ,  1 9 7 8 ,  

Wheelabrator C leanFual corporat ion contended that a 2 , 000 tpsd 

plant would adequately achieve the ob j e c t i v e  of demonstr a t i ng 

the viabi l i ty of comme r c i ally s i zed equipmen t :  and i t  

spec i f i ca l ly r e j ected a 6 ;000 tpsd module a s  present i ng 

s i gni f icantly greater r i s k s  while o f f e r i-ng only marg inal 

advantages . P r oposal , p .  2 - 3 � see a l s o ,  Status Repo r t , Feb . 
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1978 , p .  10 . The 2 , 000 tpsd plan t ,  accord i ng to lfueelabra tor , 

has been selected as the larg e s t  s i ze for which 
commerc ially avai lable equ ipment can be 
prac t i cally employed , yet i s  s u f f i c iently large 
t o  permi t extrapo la t i on to f u l l  commercial s i ze 
w i th reasonable techn i ca l  con f idenc e .  

Letter to John O ' L eary , DOE , March 2 7 ,  1 9 7 8 . 

S tudies recently completed on the S RC- I ' s  s i ster plant 

proposed for cons truction i n  Morgantown , West V i rg i n i a  a l so 

demonstrate the need for con s i de r i ng cons truc t i on of a sma l l e r  

faci l i ty .  O n e  1 9 7 9  report to G u l f  M i neral Resources b y  the 

S tearns-Rogers Eng i neering Co . on the S RC - I I  demonstration 

plant recommended a 1 , 500 tpsd fac i l i ty a s  the " mos t r easonable 

selection , "  while another report prepared by 8adger Energy , 

I nc .  s t r e s sed the tt techn ical and schedule advantages i n  

l i m i t i ng the s i ze and number o f  t r a i n s  i n  the demonstration 

plant . "  In fact , the chairman of G u l f  recently sta ted in an 

i nterview that : 

�ow i f  we had our ' d:uther s ,  we wouldn ' t  do i t  
th i s  way . T h i s  i s  too much o f  a j ump i n  a n  
orderly techn ical development--to g o  from a 5 0  
ton a day p l ant to a 6 , 000 ton a day plant . 

Wheelabrator C l eanFuel Corpor a t i o n ,  in a status report on 

the solvent ref ined coal process , stated that even a 600 ton 

per day demonstra t i on plant would be M o f  s u f f i c i ent s i ze to 

al low a mechanical demons tration . - February 1 9 7 8  Status 

Report , p. 10. S im i larly,  a s tudy of coal l i que fac t ion 

pr epared for the Nati onal �cademy o f  S c i enc e s  concluded tha t : 

:> I � o o 
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Demons tra t i on o f  a process t o  obtain data for 
the design o f  a comme rcial olant can be 
car r i ed out i n  a properly d�s i gned and 
operated uni t u t i l i z i ng 2 5 0  to 6 0 0  tons per 
day. The f i r s t  comme rcial ( p i oneer ) plan t s  
can then be desi gned from t h e  i n fo rma t i on 
obtai ned . 

N a t i onal Academy o f  Sci ences , As ses sment of Technology for the 
L ique fac t i on o f  Coal ( Wash ington , D . C . ,  19 7 7 ) ,  p .  4 .  

Even the 2 , 0 0 0  tpsd plan t ,  wh i ch r epresents a scale-up o f  

4 0  t i me s  from the p i l o t  plant , i s  acknOwledged b y  the company ' s  

o r i ginal proposal to present cons iderable r i s k .  DOE ,  however ,  

has ine xpl i cably decided t o  ignore the early advice o f  i t s  

pr i va t e  i nvestors b y  propo s i ng a fac i l i ty three t i mes the 

o r i g i n a l  recommended s i ze . As Wheelabrator demon s trated i n  i t s  

1 9 7 8  proposa l ,  the 6 , 000 tpsd plan t i s  n o t  only unnecessary t o  

achieve the project goal s  but needlessly mu l t i p l i e s  the many 

poten t i al r i s ks and uncertaint i es i nherent in the SRC-I 

pro j ect . I t  i s  i mpera t i ve that the i mpac t sta tement for t h i s  

pro ject consi der i n  de t a i l  t h e  cons truc t i on o f  a smaller 

demons t r a t i o n  uni t .  The cons iderat i on o f  a l ternat i ve s  for 

l e s s en i ng of the im?act o f  a pro j ec t  on the envi ronment 

cons t i t u t e s  the " heart of the envi ronmental i!D.pact stat ement . "  

4 0  C . P . R . 1 5 0 2 . 1 4 .  nenc e ,  i t  seems obvious tha t a smal ler 

demon s t ra t i on uni t  would i n f l i c t  le s s  damage o n  the envi ronme n t  

w i thout comprom i s i ng DOE ' s  progr amma t i c  goals . 

V .  
Preparat ion o f  t h e  Envi ronmental Impact S t atement 
For the SRC-I Demonstrat ion P r o j ec t  i s  Prema ture 

The Dra f t  EnVi ronmental Impact S t a tement on SRC-I was 

prepared on the bas i s  o f  a preliminary conceptual des ign . DOE 
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concedes t h a t  t h e  conceptual n a t u r e  o f  t h e  current des ign 

l i m i t s  any evalua t ion o f  process a l terna t i ve s . NEPA requ i r e s  

t h a t  an environmental i mpact s t atement be detai led and con t a i n  

a " full and fai r "  di scuss ion o f  impa c t s  and a l terna t i ve s .  

\�i le the DEIS ident i f i es i nnumerable and substan t i al prOblems 

i n  the current plan s for the SRC-I fac i l i ty ,  it cannot pr esent 

an adequate d i scus s i on o f  poten t ial envi ronoental harm or 

a l terna t i ve courses of ac t i on w i thout a �or e  complete and 

detai led des i g n .  

There are l i terally dozens o f  i ns t ances i n  the DEI S where 

the lack of e s sent i al data regarding the funct i oning of the 

plant and i t s  envi ronmental and soci oecono m i c  impacts i s  

a t t r i bu ted t o  e i the r i nadequate resea rch o r  the conceptual 

nature o f  the plant des i g n .  We have e x t ra c ted a samp l i ng o f  

these t o  i l lustrate the prob lem . 

Conceptual De s i gn . On the general SUbject of plant d e s i g n ,  

f o r  e xampl e ,  t h e  DEI S  s ta te s :  

The des i gns o f  several plant features o f  
o f  envi ronmental s i gn i f icance a r e  i ncomplete 
and will be highli ghted for enVi ronmental 
review during deta i l  des ign . DE 1 S ,  p. 2 - 3 9 . 

As the U .  S .  D i s t r i ct Court for the D i s t r i c t  o f  Columb i a  

has stated ( Envi ronme ntal De fense Fund v , � , 3 2 5  F . Supp . 

140 1 ,  1403-04 ( D . D . C .  1 9 7 1 ) : 

[An E1 S ]  mus t be SU f f i c i en t l y  detai led t o  
a l l ow a responsible e xecu t i v e  t o  a r r i v e  a t  a 
reasonably accurate dec i s i o n  r egardi ng the 
envi ronmental bene f i t s and d e t r i ments to be 
expected from program implemen t a t i o n . 
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S u c h  a process o f  dec i s i on-mak i ng would be i mpos s ible o n  

the bas i s  o f  the c u r r e n t  DEI S ,  n o t  only because o f  t h e  l a c k  o f  

a spec i f ic des i g n ,  b u t  also because the " conceptual " design,  

such as i t  i s ,  i s  ev idently cont i nually chang ing . The D E I S  

r ecognizes th i s :  

The proposed design i s  under cont inual 
evaluat ion by both DOE and the indus t r i a l  
par t i c ipant and may b e  f urther mod i f i ed .  
DEl S ,  p .  2 - 3 . 

I t  would 5eem that any dec i s ion that could be made concerning 

the cur rent des ign is l i kely to be fut i l e  at th i s  stag e  in the 

develop�ent of the pro j ec t . 

Al ternat ive P l ant Des igns . The Counc i l  on Envi ronmental 

Qual i ty Regulat ions under NEPA requ i r e  tha t the envi ronmental 

i�pact s tatement " shal l i n form dec i s ionmakers and the publ i c  o f  

the rea sonable al ternat ives wh i ch would avoid o r  m i n i m i ze 

adverse i mpacts or enhance the qua l i ty of the human 

envi ronment • • • • •  40 C . F . R .  1502 . 1 . �e t  on t�e sub j ec t  o f  =-
alterna t i ve plant des i gns , the DEIS s tates : 

Eva luation ot al ternat ive. for heat 
rejection,  process hydrocarbon emi s s ion 
control , product SO l i d i f icat ion , coal 
dry i nq ,  and sul fur emi s s i on control i nd i cate 
that fu rther s tudy �ight reveal an 
al ternat ive w i th less env i r onmental impact 
than the proposed dea iqn . It should be 
noted that thi s evaluation is l i m i ted by the 
conceptual nature of the current plant 
desiqn. These al ternat ives are bei ng. 
fur the r evaluated by both DOE and the 
indus t r i a l  par t i c i pant to dater�in. the i r  
technical and economi c  fea s i b i l i ty and t o  
obt a i n  a more quan t i tative evaluat i on o f  
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the ir po t en t i a l  for r educ i ng adver s e  
env i ronmental impac t s . DE I S ,  p .  2 - 3 9 .  

occupat ional and Publ i c  Kealth E f f ects . On the sub j ec t  of 

publ i c  health e f f ec t 5 ,  the DElS . t a te s : 

A program of data collec t i on , research, and 

asse s sment for S RC - I  demonst rat ion plant i s  

i n  progr ess and w i l l  cont i nu e  t o  be 

neces sary t o  better quant i f y  impac t s .  DEIS , 

p .  4 - 1 .  

Many o f  t h e  proper t i e s  o f  SRC products a r e  unknow n ,  and 

em i s s ion standards have not yet been for=ulated : 

Al though current and pro j ec t  envi roncental 
qua l i ty s t andards and emission l i m i t a t ions 
requ i r e  appl ication o f  s ta te-o f - the- ar t  
pollut i on control techn i que s ,  s tandards and 
l i m i tat ions do not yet e x i s t  for mos t  of the 
classes o f  compounds that are of concern . 
DElS , p .  4-2 . 

Methods for controlling these substances have not yet been 

dev i s ed : 

P i lo t  p lant stud ies have shown that the 

qua l i t at ive and quant i t a t i v e  compo s i t ions o f  

S R C  produc t s  and wastes vary and a r e  

sens i t i ve to change s  i n  coal f eedstock and 

proces s cond i t i ons such as t emper a t ur e ,  

hydrogen pressure , and residence t : me .  Th i s  

var iab i l i ty ,  combined ·..,- i th the fact that 

only a conceptual SRC plant design e x i s t s  at 

th i s  t i me ,  r educes the abi l i ty to pred i c t  

the spec i f i c  compound s and exac t 
concentrat ions of such compounds that w i l l  

b e  present i n  produc t s ,  intermed iate 
s t reams , waste s ,  and occupa t i ona l 

envi ronment s .  Thi s ,  in turn , l i m i t s  the 

abi l i ty t o  quan t i tat ively predict 
occupa t i onal and pub l i c  hea lth consequence5 

of alte red plan� ope�a t i ng cond i t ions . 

DEl S , p .  4-2 . 
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I mpac t s  o n  Water Qua l i tx . Considerable research i s  s t i l l  

requ i r ed t o  a s s e s s  the e f fects o f  the p l a n t  o n  water qual i ty .  

For i ns tanc e ,  movement o f  groundwater beneath the s i te i s  

unknown : 

At the present t i me,  s pec i f i c  natural 
groundwater movement b�neath the s i t e  i s  not 
known . DE I S ,  p .  4-28 . 

T h i s  i n form a t i on w i l l  only be ava i lable in the f i nal E I S : 

Mon i tor i ng resu l t s  to date indicate that 
groundwa ter beneath the western t h i rd of the 
s i t e  appa rently moves "  i n  a southwes terly 
d i rection wh i l e  groundwater beneath the 
eastern por t i ons of the s i te moves in a 
southea s t e r l y  d i rection . Add i t ional 
i n forma t i on on the s i te groundwater sys t e m  
w i l l  be included i n  the f i na l  EI S .  DEI S ,  p .  
2 -4 5 .  

E f f ec t i veness o f  cont rol technolog i es i s  not fully know n .  

For i ns tance , regard i ng the wastewa t e r  treatment system , the 

D E I S  states : 

A comprehen s i ve laboratory s t udy is be i ng 
conducted to determine how e f f ec t i vely the 
proposed system can cont ro l  trace t o x i c  
metal s a n d  t h e  compl e x  trace organi c  
mater i a l s  tha t may b e  tox i c  and/or 
ca r c i nogenic . The laboratory program ' .... i l l  
character i z e  the contami nants i n  the s t reams 
expec ted i n  the demons t ra t ion plant and w i l l  
d e t e rmi ne the trea tabi l i ty o f  the was tewater 
expected a t  the demons t ra t ion plan t . DEI S ,  
p .  2 -4 5 .  

S i gn i f icant degradat ion o f  wa ter qua l i ty i s  
expec t ed t o  occur only i f  was t ewater 
recyc l i ng equ i pment i s  inopera91e dur i ng 
low- f low per i ods . The probab i l i ty of t h i s  
occurrence cannot b e  predi c t ed , because t h e  
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r e l i abi l i ty o f  the wa s t ewater recyc l i ng 
sys tem i s  unce r t a i n .  DEIS , p .  4-42 . 

A f t er d i scuss i ng the problem of water-solub l e  s o l i d  was t e s  

and the ine f f e c t i vene s s  o f  var ious cont r o l  processes , the DEI S  

s ta t e s : 

D i spos i ng of these wat er-soluble salts i s  
recogni zed as one o f  the k e y  engineer i ng 
con s i derat i ons of the d e t a i led-d e s ign phase . 
D EI S ,  p .  C-2 4 .  

I mpact s  o n  A i r  Qua l i ty .  The e f fec t i veness o f  equi pment t o  

con trol emi ss ions f r o m  t h e  S R C - I  faci l i t y  i s  h i ghly 

con jectural . For i nstance , on page 4 - 5 8 , the DEI S s tates : 

Oper a t ion o f  the proposed S RC - I  plant w i l l  
resu l t  i n  s ma l l  e m i s s ions o f  heavy me t a l s  
and reduced s u l fur compounds . As d i scussed 
i n  S ec t .  2 . 2 . 1 ,  the type s and amount o f  
the s e  emiss ions w i l l  depend on t h e  type o f  
coal processed and t he e f f i c i ency o f "  
po l l u t ion cont ro l  equ i pment , which w i l l  be 
more accu rately analyzed dur i ng de t a i l ed 
design o f  the p l an t . 

W i th regard to the em i s s ion of hydrocarbons dur i ng process 

upsets and emergenc i e s ,  the DEIS states : 

Some of these combus t i ble �ate r i al s  may 
cont a i n  cocp l e x  organ i c  compounds i n c l u d i ng 
carc i noge n i c  substances , and f la r i ng from an 
el evated f lares tack ( a  conven t i onal r e f i ne ry 
and p e t rochemical i ndustry prac t i ce )  �ay not 
adequa tely d e s troy these compounds . • • .  A 
cont rol l ed combustor system cou l d  be used t o  
inci nerate t h e  heavy hydrocarbons . The 
d e s i gn of this system is under eval u a t i on by 
DOE and the indus t r i a l  pa r t i � i pa n t  and 
repres ents one of the major e n v i ronmental 
control dec i s i ons to be made dur i ng the 
d e ta i l ed desi�n pha s e . DEIS , p. 2 - 39 . 
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On t h e  sub j ect o f  commercial p lant emi s s i on s ,  t h e  DEI S 

s t a te s : 

For purposes of t h i s  analys i s ,  the un i t  
plant emi s s ions have been est imated from 
conceptual design of an SRC - I  commercial 
plant . In the absence of f i na l  p14nt 
d e s i gns , it is d l f f icult to est imate 
accurately the total emi s s i ons a r i s i ng from 
a commercial coal l i quefaction f 4c i l i ty .  
E x i s t i ng emi ss ions data a r e  h i ghly 
conceptual . DEI S .  p. 1- 3 4 .  

Emergenc i es . G i ven the pre l i m i nary s t a t e  of the design 

proces s ,  the DEIS can only predict that emergenc i e s w i l l  occur ; 

i t  cannot prov ide much i nforma t i on as to the i r  frequency or 

poten t i a l  hazardous e f fect s .  

E m i s s ions o f  process mat e r i a l s  r es u l t i ng 
f rom s uch an event cannot be predicted at 
th i s  t i me . The sa fety 4naly s i s  repo r t  w i l l  
address the l i k e l i hood o f  these even�s , the 
impact s  that would resul t from them should 
they occur , and appropriate des ign and 
operat i ng measures to protect employees and 
the publ i c .  DEI S .  p. 4-6 . 

M i t i gat ion . The d e f i c i encies of the DEIS 4 r e  epi tomi zed i n  

the i nt roduct ion to t�e sect i on o n  mi t i gat ion measures : 

The following l i s t s  of m i t igat ion measur e s .  
a r e  intended not t o  b e  e xhaust ive b u t  to 
h ighl i gh t  some o f  the s i te-spec i f i c  and 
process-spec i f i c control measures that are 
respon s i ve to envi ronmental concerns . Some 
m i t igation measures cannot be spec i f i ed i n  
dat a i l  a t  t h i s  t i me . In some cases studies 
are currently underway or will soon be 
undertaken to determine the nature and 
magn i tude of potent ial envi ronmental 
problem s . In other cases the deta i led 
m i t igat ion techniques w i l l  be developed 
along w i t h  the f i na l  plant d e s ign i t3el f . 
DEIS ,  p .  4-1 3 7 .  
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It  i s  not surp r i s i ng that the D E I S  is  unable to devi s e 

reasonably comprehe n s i v e  m i t i gation a l t e r na t i ve s . To do so 

requ i res a c lear er sense of the actual func t ioni ng and l i k ely 

impact s  of the proposed fac i l i ty than i s  pos s i ble on the ba s i s  

o f  the present d e s i gn . The length and t echn ical comp l e x i t y  o f  

the DEI S  i s  mislead i ng . Wh i l e  i t  i s  replete w i t h  s t a t i s t i c s ,  

di agrams and the appearance o f  det a i led analyse s ,  even a 

supe r f i ci a l  examina tion reveals tha t the d e s i gn i s  hope l e s s l y  

vagu e ,  t h e  assessment o f  i mpacts i s  sha llow a n d  t�e 

a l ternat ives for m i t igat ing those impacts is per f unctory . 

Not only i s  the current design i nadequa t e , but many 

c r i t i cal stud i e s  of the technolog ical proces s e s  i nvolved and 

the i r  envi ronmental e f fects have not yet been completed . 

Although the deadl ine for publ i c  comment on the DEI S i s  March 

2 ,  1 98 1 ,  the SRC-I cont ract provides that a Demon s t ra t ion P lant 

Envi ronmenta l  Plan w i l l  not be prepared unt i l  July, 1 9 8 1 . 

Also , soc ioeconomi c  studies and plans for obta i n i ng watsr and 

power for the plant are not contractual l y  required to be 

completed u n t i l  March . 1981 . SRC-I Contrac t .  p .  A- 1 S .  

According t o  the DEI S .  the P r e l i m i nary Sa f e t y  Analys i s  Report 

i s  not scheduled to be completed unt i l  Decembe r .  1981 . DEI S .  

p o \ AA- S .  Pollution Control Guidance Document s ,  whi ch w i l l  

ident i fy the best and most cost e f fec t i ve e m i s s ion and 

d i scharge control sys tems for d i rect l i que faction,  w i l l  not be 

available unt i l  Octobe r .  19 8 1 .  DNREP B r i e f i �g Pape r .  p. 9 7 . 
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F i nally. the EPA/DOE/KNREP Joint Work P l an ident i f i e s  a var i e ty 

of s t ud i e s  relating to envi ronmental i s s u e s  that are planned , 

but have not yet been conducted . These includ e :  an assessment 

o f  the e f fec t s  o f  f loods on the const ruction and opera t i on o f  

t h e  fac i l i ty ;  a n  evaluat ion o f  hazardous and non-hazardous 

was t e  d i sposal s i t e s ;  selection of poll u t i on control des i gns : 

and the development of a program for moni tor ing system 

per formance , amb i e n t  envi ronmental qua l i t y  and health e f f e c t s  

o f  plant opera t i on .  

Obvi ous l y ,  these r epor t s  and stud i e s  are c r i t i cal t o  an 

i n f or=ed and thorough appr a i sa l  of the envi ronmental accept -

abi l i ty o f  the plant . We agree w i th DOE ' s  observation i n  the 

DEIS that " comprehens i ve detai led safety revi ews can only be 

done when detai l�d design in forma t i on becomes ava i l able . "  DEI S  

p .  AA-4 .  W e  be l i ev e  that thi � hi ghlights t h e  need for a more 

comple t e  design be fore clos i ng pub l i c  comment on plans for the 

proposed fac i l i ty .  Clearly the a t temp t to f i na l i z e  the E I S  

be fore these e s s e n t i al repor ts a r e  avai lable precludes fully 

i n formed publ i c  COmment on the proposed pro j e c t  and assures 

that very bas i c  dec i s i ons and i rr evocable comm i tments of 

re sources w i l l  be made on the bas i s  of incomplete data . DOE 

has also sta ted that " f urther s tudy m i ght reveal an al terna t i ve 

w i th less envi ronmental i mpact than the prcposed des i gn . "  I f  

t h i s  i s  t rue , and w e  bel i e ve i t  i s ,  than surely DOE i s  

obl i gated t o  conduct those s t udi es be fore reaching i t s  
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dec i s ions o f  the mer i t s  o f  the proposed p r o j ec t .  T o  do 

other w i s e  would frustrate the purpose of the EIS proces s .  

I n  i ts recent repor t on DOE ' s  l i que fac t i on program 

( PSAD-81 - 19 ) . the General Account i ng O f f i c e  iden t i f i ed other 

r i sks i nvolved in f a i l i ng to prepare a s u f f i c i ently detai led 

design be fore proceed ing w i th a pro j ec t  of th i s  sor t . GAO 

concluded that the lack of an adequately detai led des i gn b e fore 

the commencement o f  cons t ruction on the H-Coal plan t in 

Catle ttsbu r g ,  Kentucky resul ted in s e r i ous cons truct ion qual i t y 

problems and immense cos t over runs . GAO pred i c ted tha t a 

s i mi lar experi ence at a fac i l i ty of the s i ze of SRC-I would 

have a " devas tat ing e f fect " on the pro j ec t . 

VI . 
The DEI S  Fa i l s  to Provide a Full and Cand i d  

Apora i sal o f  the Exoe r i ence a t  the SRC P i lot Plants 

For Over 5 years DOE has funded two SRC p i lo t  plant s .  One 

would expect the DEI S  to be full of data from those fac i l i t i e s .  

To the contrary, most sections o f  the DEIS conta i n  no 

refe rences to those p i lot fac i l i t i es . I t  i s  i ncumbent upon DOE 

to present a full and cand id a pprai sal o f  the expe r i ence at the 

S RC p i lot plant s .  How have those plant s func t i oned? What . i f  

any s p i l l s ,  f i r e s ,  accid�nts or releases o f  hazardous 

substances have occurred? What envi ronmental mon i to r i ng has 

taken place at those plants and what d i d  that mon i tor i ng 

demonstrate? What des ign changes need to be made in the 

demonstra t i on plant in the l i ght of experi ence at the p i lot 
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fac i l i t i es . These and other simi lar quest ions should h a v e  been 

addr e ssed i n  the D E l S . 

The impor tance of evaluat i ng the p i lo t  plant expe r i ence i s  

h i gh l ighted by recently relea .ed r e po r t s  o f  po ten t ially 

s e r ious e n v i ronmental problems at tho s e  p l � n t s . .�ong those 

problems that have come to l ight to-date are the follow i ng : 

o On November 19 , 1980 , a crane i ns t a l l i ng 
a new n i t rogen tank at the W i lson v i l l e  p i l o t  
p l a n t  placed t h e  tank o n  a conc r e te pad . 
The inadequate pad collaps ed , t i pp i ng the 
tank i n to a nearby p i pe rack and sever i ng 
the outlet l i ne at a cau s t i c  storage tank . 
1 1 , 000 gallons of sodium hydrox ide solut ion 
escaped the rough the broken pipe onto the 
ground . A n i trogen c loud covered part of 
the plant site for 1 5  to 20 minu t e s . The 
p i lo t  plant was shut down for three weeks 
and cos t o f  cleaning up the i nc i dent was 
est imated a t  $7 5 , 000 to $ 1 00 , 000 . 

a On December 2 7 ,  1980 , 150 to 200 gal lons 
of o i l  were i nadvertan t ly s p i l led f rom a 
wastewater treatment system at the Fort 
Lew i s  p i lot plant . A surge o f  water coming 
down the wa stewater dra i n  apparently forced 
oil out o f  the collec t i on tank . The o i l  
f lowed downh i l l ,  over a road and s e t t l ed on 
top of a water - f i l l ed depr e s s i o n .  12 i nches 
ot so i l  at the s p i l l  s i t e  were excavated to 
clean up a f ter the accident . 

o Tes t i ng and v i deotaping of 1800 feet o f  
process sewers at the For t L e w i s  p i lot plant 
have indicated f a i lures of the clay p i pe in 
over 1 5 00 f ee t  o f  the .ys t em . �s one 
i nternal memorandum not e s  " i t is there fore 
probable tha t water runo f f  contai ning small 
concentrations o f  coal-der i ved ma ter i a l s  
have seeped i nto t h e  grounds w i thin the 
plant area . "  i'1emorandum to Anthony L .  
Li ccardi f rom Ronald H .  F i scher , Subject : 
Ft . Lew i s  ? i lot Plant Sewer Inspec t io n ,  
October 10 , 1 9 80 . 
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o On :1arch 2 3 . 1 9 7 8 , t.here was a 
s i gn i f i cant s p i l l  of �aptha at the Fort 
Lew i s  P lant as the r e s u l t  of an employee ' s  
fai lure to c lose a bleed valve . The spi l l  
produced a 7 5  foot o i l  . l i c k .  

o In a much mo r e  w i dely publ i c i �ed s p i l l ,  
o n  November 1 9 ,  19 7 9 ,  over 2 , 000 gallon. o f  
SRC d i . t i llate s p i lled out onto the ground 
at the Fort Lew i s  p i lot plant . The toxic 
d i s t i l late threat ened to contam i na t e a 
ground water aqu i fer and a lake used as a 
salmon hatchery . A ma jor cl eanup 
e f f o r t - - i nvol v i ng the e xcavat ion of several 
thousand cub i c  yards o f  soi l - -was requ i red . 
That cl eanup i s  now e s t imated to cost over 
$ 1 . 4  m i l l i on . D e s p i t e  the s e r i ousness o f  
the spi l l ,  w e  could f i nd only one textua l  
r e f er ence to t h e  spi l l  i n  t h e  DEl S .  On page 
4 - 1 4 ,  the D E l S  states that " e f f ects of the 
spi l l  o f  S RC - l l  l i qu i d  a t  the For t  Lewi s 
p i lot plant on nearby aqu i f e r s  e xempl i fy 
thi s pot en t ial ( for groundwater 
contami na t i on ] . "  Th i s  lack of a detai led 
analy s i s  of the For t Lew i s  s p i l l  i s  
i r r espons ible . 

o Apparently,  the r e  have been other 
s i gn i f i cant s p i l l s  at the Fort Lew i s  p i lo t  
plan t . A r e c e n t  i nter nal DOE memorandum 
not e s  " [ a l  total of n i ne t een ( 1 9 )  pos s ible 
con taminated s i t e s  other than the 1 2 / 1 9 / 7 9  
s p i l l  s i t e have been i dent i f i ed a s  
candidates f o r  seal i ng • • •  " Memorandum t o  
R . M .  Ham i l ton f rom P r o j e c t  Manager ,  S RC 
P i lo t  P l an t ,  Sub j ec t : O i l  Sp i l l  Upda t e  S RC 
P i l ot P l ant ( September 1 2 ,  1980 ) . 

o The plant pro j e c t  �anager r ecen t ly 
summa r i zed some of the envi ronmental 
problems at For t Lewi s i n  the follow i ng 
terms : " Both coal and solid wastes are 
openly s tored a t  the plant s i t e ,  subject to 
l i x i v a t i on dur ing per i ods o f  r a i n f a l L  and 
uncont rolled d i scharge of the leach to Hamer 
Mar s h .  Also, extens i ve unpaved areas of the 
plant have been contaminated by cumula t i v e  
s p i lls dur ing t h e  plant ' s  f i v e  years o f  
operat ion . Water soluble components o f  the 
o i l  s p i l l s  are a con t i nu i ng source o f  
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contami nat ion f o r  the aqu i f e r ,  thi rty f i ve 
f e e t  below grade . 1t Memorandum t o  
Li que fact i on P ro j ect Manager f rom G .  B .  
Sweeney, P ro ject Manager ,  Sub j ec t :  Storm 
liater Runof f  and the Envi ronment at S RC 
P i lot Plant ( September 1 2 ,  1980 ) . 

These do not appear to be i solated i nc i dents . I t  appears 

tha t the SRC p i lo t  plants have been r i ddled w i th probl ems .  DOE 

mus t provide a full accounting of !!! of those problems . I n  

add i t i on , D O E  m u s t  p r o v i d e  a proce 5 s  by which problems c a n  be 

corrected when they develop . One o f  the les sons that mus t be 

lea rned from the m a j o r  spi l l  a t  Fort Lew i s  is that DOE has 

d i f fi cu l ty responding to ma j o r ,  unexpected developmen ts . Th i s  

po i nt was force fully made by the Deputy Di rector o f  the State 

o f  Washington ' s  Department o f  Ecology : 

[ I ] t  has become evident that federal 
procurement procedures are not respons i ve to 
the need for t i mely accompli shment o f  
requ i red envi ronmental goals a t  thi s [ Fort 
Lew i s ]  faci l i ty .  

The nature o f  the p i lo t  cl ean-up i s  such 
that dec i s ions must be made as mor e  
i n formation i s  obtai ned and t h e  clean-up 
progr esses . Cons truc t i on of add i t ional 
moni tor i ng or product i on wel l s  for i ns t ance 
could be requ i red at any t i me and the delays 
in g e t t i ng approval for such i tems through 
Was h i ngton , D .C .  are unacceptabl@ . 

Excava t i on o f  contaminated mater i al from 
the December 19 , 1979 spi l l  was 
substant ially del ayed because of the process 
and currently the construc t i on of a r e l i able 
groundwater moni tor i ng well and the 
inve s t i ga t i on and cleanup of the remaining 
plant are be i ng delayed . 

I real i ze that we a r e  al l somewhat 
cons t ra i ned by regula t i on' and procedures but 
we should also be prepared for ,emergency 
s i tuati ons . I suggest tha t a con t i ngency 
fund be autho r i zed i mmed i ately for u s e  at 
the P&M plant to �void fur ther delays . 
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Letter to Dr . James D.  Batchel e r  from Elmer Vogel ,  Deputy 

D i recto r ,  Department of Ecology, State o f  Washington, July I I ,  
1980 . 

DOE ' s  fai lure to be cand i d  about i t s e xperi ence at the 

p i lo t  plants i s  i rrespons i ble , un j us t i f i ed and casts doubt on 

the en t i re NEPA process for the S RC-I p r o j ec t .  

VI I .  
The DEIS Does Not Contai n An Adequate Jus t i f i cation 

For Loca t i ng the SRC-I P lant At t�e Newman , Kentucky S i te 

Nowhere in the DEI S ,  or apparently e lsewhere , i s  the re an 

envi ronmental analys i s  compa r i ng the Newman, Kentucky . i t a for 

the plant w i th other potent i a l  al terna t i ve s i tes . The Oak 

R i dge Na ti onal ·Laboratory ( ORNL ) s i te analys i s  des cr ibed i n  

Append i x  B o f  the D E I S  compares a l t e rna t i ve s i tes w i th each 

other but not w i th the Newman s i te . 

The Newman s i te was orginally selected as the resu l t  of an 

analys i s  conducted by Rus t  Eng i ne e r i n g  Company in 19 7 6 .  That 

analys i s ,  a s  DOE concedes , was based e xclus i vely on 

engi nee r i ng , economic and phys i ca l  c r i ter i a ,  such as ease o f  

acqu i s i t i on ,  s i te preparat i on , access , and labor ava i lab i l i ty .  

There was n o  cons idera t ion o f  envi ronmental i mpac t s  other than 

a l i terature search for records of h i s to r i cal or archaeological 

resources or rare or endangered spec i e s  a t  the three mos t 

desi rable s i te s .  DEI S ,  p .  3-6 . 

Unl i k e  the RUs t  s t Udy, the O&� s i t e analys i s  placed 

p r i mary emphas i s  on envi ronmental c r i t e r i a  in selec t i ng 
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a l terna t i ve s  t o  the �ewman s i te .  Unfortuna t e l y ,  �ewman was 

never sub j ec ted to these cr i te r i a . Thi s  is not surpr i s i ng 

g i ven the l i kel ihood that the Newman s i te would fare e xt remely 

poorly i n  such an analys i s . In fact , Newman could not pos s ibly 

have r ec e i ved a pos i t i ve r a t i ng when �valuated on the bas i s  of 

the f ol lowing seven envi ronmental variables employed i n  the 

OR..'U. s t udy: 

o Sur face Water Qual i ty :  The DEIS states 
that the Green River has good ..... ater qua l i ty 
and is cla s s i f ied " e f f luent l im i ted . "  DEIS 
page 3 - 1 9 . Should d i scharge of wastewater 
occur dur ing a low f low per i od ,  degrada t ion 
of water qua l i ty would be s i gn i f icant . 
DEI S ,  page 2-20 . 

o Endangered Spec i es : The endangered 
Ind i ana bat was found i n  the r i pa r i an forest 
areas on the s i te . The DOE f i el d  s t udy was 
conducted too late i n  the season to 
deter�ine whether the s i t e  serves a s  a 
breeding colony, however add i t i onal surveys 
are planned for the summer " , f 1 98 1 .  DE I S ,  
p .  K - l l . The bald eag le and Arc t i c  
pereg r i ne falcon a r e  also M i n frequent 
v i s i tors to the s i te .  D EI S ,  p .  3 - 1 2 . 

o Wetlands : Wetland resources on the 
proposed s i t e  include s i x  on- s i te ponds and 
bot tomland fores t a long Ma r t i n  Creek that 
are descr i bed a s  " h i gh-qual i ty wet land 
a reas . "  The forests along the Green R i ve r  
Sho r e l i ne and Bryant D i tch a r e  also w e t land 
hab i tat s .  DEI S ,  page D- 1 4 .  

o Geologic Hazard : The s i te i s  located on 
the boundary of s e i sm i c  r i s k  zone s 2 and 3 .  
The D E I S  attr ibutes thi s  " re l a t i vely h i gh 
r i s k  clas s i f icat ion" to the M conti nued 
s e i s m i c  act i v i ty" i n  the reg i on .  A zone 3 
clasa i f i cation i nd icates that " ma j or 
dest ru c t i ve ear thquakes �ay occur w i th r i s k  
o f  m a j o r  damage to s t ructur es . "  DE I S , p .  
3-6 . 
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o P r i me Agr i cu l tural So i l s :  9 1 %  
s i t e  i s  class i f i ed prime farmland 
U .  S .  S o i l  Conser v a t i on Service . 
3-2 . 

of the 
by the 
DEI S ,  p .  

o Groundwater Use : In format i on on 
groundwater movement is not yet ava i lab l e ,  
but poten t i a l  consequences incl ude drawdown 
of the aqu i fe r ,  contami nat ion of dome s t i c  
wa ter s uppl i e s ,  and gene r a l  deteriora t i on o f  
the water resource . DEI S ,  p .  4- 2 8 .  

o A i r  Qua l i ty :  Moni tor s i n  Davi e s s  County 
show violations of NAAQS for ozone , and 
Henderson County, which was only recently 
clas s i f i ed a t t a i nment for ozone , is s t i l l  
border l i ne i n  �eet i ng those s t andards . The 
nearby c i t ie s  of Henderson and Owensboro , 
and count ies o f  Muhlenberg and Vanderburgh 
are currently i n  non-compl iance w i th a i r  
qual i ty s tandards f o r  TSP . Henderson and 
Owensboro are in nona t t a i nment w i t h S02 
s tandard s . KNREP B r i e f i ng Pape r , p .  3 7 .  

I n  sho r t , i t  appears. l i k ely that Newman would be ident i f i ed 

as one o f  the least des i rable s i te s  on which to locate the 

SRC-I demonstr ation plant . Th i s  po int was graph i ca l ly made by 

H i t tman Associates , a cons u l t ing f i rm r e t a i ned by EP A t o  r e v i e w  

t h e  pre l i m i nary D E ! S : 

A cons iderable part o f  chapter 2 [ o f  the 
pr e l i mi nary DEI S ]  i s  devoted to a d i scus s i on o f  
the s i t e :  the fact that most o f  i t  l i es i n  the 
100 year f loodpla i n ,  the presence o f  endangered 
spec i e s , the e x i s t ence o f  ' ri pa r i an har dwood 
fores t ' ,  the presence of ' pr i m e  agr i cul tural 
so i l ' ,  and so forth. No d i scus s i on of alter
nat i ves t o  th i s  s i t e  is g i ven . Only negat i ve 
factors are ident i f ied . After read i ng chapter 
two ' ( and other sect ions of the DEI S ) several 
t i me s ,  this r e v i ewer i s  forced to wonder why 
anyone would want to locate the fac i l i ty a t  
th i s  s i t e and , further , how anyone could e xpect 
t o  do so wi thout arou s i ng a wave o f  protest 
from conservation and env i ronmental groups . Nct 
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a s i ng l e  s t rong reason i s  g i ven for select ing 
th i s  s i t e ,  DElS , p. 2 .  

---

I ndeed , the only reason the r eader is g i ven for the 

super i or i ty o f  Newman over the alterna t i ve s i tes analyzed later 

is that i t  was selected f i r s t :  

"�ewma n ,  Kentucky, hav i ng been chosen 1 n  the 
1976 Rust s i t e  select ion s t udy, �as proposed 
as the s i t e for the S RC-I proj ect . "  DElS , 
p .  B-3 . 

Howeve r ,  the v a l i d i ty of that i n i t ial Rust s tudy is i t s e l f  

que s t i onabl e ,  not only f o r  i t s  total d i sregard o f  envi ronmental 

factors ,  but also in l i ght o f  later design changes in the p lant 

and because of i nconsi s t enc i e s  i n  the o r i g inal select ion 

proce s s .  For instance , the Ru s t  s tudy was prem i s ed on a 2 , 000 

tpsd fac i l i t y ,  howeve r ,  the current plan i s  for a 6 , 000 tpsd 

p l ant w i th capac i ty for expans ion :0 a 3 0 , 000 tpsd commer c i a l  

!ac i l i ty .  I n  add i tion,  a �ajor cr i t e r i a  used by R�st t o  

e l i minate poten t i a l  s i te s  was that a large percentage o f  the 

land area was located on a f loodpla i n .  DE lS , p .  B-4 . Over 6 5 %  

o f  the proposed s i te i s  located o n  a 100 year f loodpl a i n  and 

7 5 \  of the area l i e s  below the 500 year f l ood eleva t i on ,  yet no 

explanat ion i s  g i ven for why thi s  f ac t  d i j  not bar select ion o f  

the �ewman s i t e .  The RUs t  S tudy was also conducted before 

Executive Ord e r s  1 1988 and 11990 concerning f loodp l a i n  and 

wet land encroachme n t  were i s sued . Ye t ,  desp i t e  s i gn i f i cant 

changes i n  the des i gn and capac i ty of the p lant , and i n  

appl icable envi ronmental regulat ions , Newman w a s  reta i ned a s  

t h e  preferred l ocation.  
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On t h e  other hand , t h e  O RN L  stud y ,  which purports t o  

compare envi ronmental impacts at altern a t i v e  s i tes with the 

proposed location,  makes no such compa r i son and is not even a 

conv i nc ing facs i m i l e  o f  the type o f  review requ i red by N EP A .  

�he s i t es selected for compar i son are t h e  same loca t i on s  

cons idered i n  t h e  S RC - l l  envi ronmental impact statement . 

According to the R i ttman repor t ,  p .  3 0 ,  " no fur ther 

character i za t ion of these s i te s  has been conducted s i nce that 

document was r e l eased . "  The explana t i on o f fered by the DEIS i s  

tha t ,  " B ecause o f  the cons traints o f  t i me and unava i labi l i ty o f  

resources , i t  was n o t  pos s i b l e  t o  v i s i t  each o f  the rema i n i ng 

s i t e s . "  DEI S ,  p .  8-9 . The gElS also states tha t ,  " a  

d e f i n i t i ve compa r i son o f  the envi ronmentally acceptab i l i ty o f  

a l t e r native s i te s  i s  s e verely con s t ra i ne d  • • .  b y  the 

availab i l i ty of con s i stent and deta i l ed i n for�at ion on each 

s i t e . "  DEI S ,  p .  x xv i . I t  would seem tha t by dup l i ca t i ng the 

s i te selec t i on for SRC - I  and SRC - I I , there would have been 

s u f f i ci ent t i me for the necessary stud i e s  to have been 

performed . 

Unfor tunately, the ORNL s i t i ng analys i s  appears to be 

�erely an elaborate post-hoc j u s t i f i ca t i o n  for the o r i g i na l  

Rust Engineer i ng analys i s  that d i d  n o t  i nc lude envi ronmental 

factor s .  The Na t i onal Envi ronmental Pol i cy Act requ i r e s  that 

the DE l S  do more than j ust i fy a cont ractor ' s  i nadequate 

analys i s .  
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VI I I .  
The DEIS Does Not Pre sent a Plan for Collect ing Base l i n e  

Envi ronmental Data Nor Does I t  Outl ine 
An Envi ronmental Moni to r i ng P lan 

The DEIS repeatedly i nd icates that one of the ma j o r  

purposes o f  t h e  demonstration pro j ect i s  to " con f i rm the 

e f fecti venes s  of envi ronmental control sys tems . "  E . g .  DE I S ,  p .  

1-23 . Unfor tunate ly, the DEIS doe s not provide a deta i l ed plan 

f o r  a s s u r i ng tha t thi s goal can be accompli shed . If the S RC - I  

plant i s  to b e  a n  envi roncental demon s trat i on plan t ,  the 

fol lowing four s t eps mus t  be taken : 

Fi r s t ,  the DEIS must mus t  iden t i fy those subs tances that 

are o f  envi ronmental concern and that , consequently,  w i l l  be 

s ub j ec t  to moni t o r i ng . Th i s  l i s t  should i nclude all 

potenti ally harmful substances whether regulated o r  not .  As 

the DEIS adm i t s  ( DE I S ,  p. 4-1 3 2 ) ,  many of the substances o f  

p r i mary concern are not presently regulated . 

Second, the DEIS must set forth a plan and schedule �or 

collect ing envi ronmental bas e l i ne data . Data mus t  be col lected 

f o r  all substances of concern and a l l  po ten t i a l  health 

e f fect s . wi thout this baseline data , it w i l l  b. impos s ible t o  

evaluate the impact o f  t h e  proposed f ac i l i ty o n  hUman hea l t h  

and t h e  envi ronment . The exi s tence o f  sound envi ronmen tal 

baseline data is espec ially important whe r e ,  as i n  t h i s  cas., 

the proposed plant will be located i n  a region w i th numerous 

other potential sources o f  pollut i on . E�rly development of a 

plan and schedule for collec t ion o f  bas o l i n e  data i s  c r i t ica l 
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s i nce a l l  the requ i red base l i ne data m u s t  be col lected before 

the demonstration plant commence s  ope r a t i o n .  

Th i r d ,  the O E I S  m u s �  s e t  f o r t h  a detai led envi ronmental 

monitoring program . Thi s program mus t ,  among other th i ng s ,  

provide for the moni tor i ng o f  f ug i t i ve and other emi s s ions both 

w i th i n  and out s ide the plant . A deta i led explanation mus t be 

prov ided of the methodology to be employed in s e lect i ng moni tor ' 

loca t i on s .  

Fourth, the DEIS must provide a det a i led p lan for 

evaluat ing the �on i to r i ng data and trans�a t ing that data into 

change s  in p lant des ign . As we note below , development o f  such 

a plan now is e s pecially i mpo r tant i n  l i ght of the proposed 

cuts i n  federal env i ronmental r esearch . 

The DEl S  provides for the future developcent of a n  

envi ronment a l  mon i tor ing plan. DEIS , p .  4-133 . Such vague 

assurances are inadequate and do not comply w i t h  NEP A .  Unless 

a mon i t o r i ng plan i s  avai lable i n  the EIS ,  it w i l l  be 

impossible t o  assure the collect ion o f  the requ i red 

envi ronmental baseline data before plant cons truct ion beg i ns . 

W i thout exten s i ve environmental base l ine data and sound 

moni tor i ng practices it w i l l  be i mpo s s ible to determ i ne in 

another f i ve or ten years whether regional health and 

envi ronmental problems are being caused by the SRC-I pro j ec t  or 

some other industrial f ac i l ity i n  the reg i o n .  I n  sho rt , the 

proj ec t  w i l l  have f a i led in i t s  purpose of s e r v i ng a s  an 
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envi ronmental demonstra t ion f � c i l i t y .  

IX . 
The DEIS Does Not Con t a i n  

A D i scuss ion o f  Project F i nanc i ng 

The DEIS conta i n s  no d i 9cuss ion o f  pro j ec t  f i nanc i ng . Th i s  

i 9  trou b l i n g  i n  l i ght o f  the fact tha t cos t e s t imates deve loped 

by DOE and pr o j ec t  contractors have more than quadrupled s i nce 

\iheelabrator CleanFuel Corporat ion subm i t ted i t s  propo s a l  to 

DOE in March, �978 . A t  that t i me , the total e s t imated project 

cos t for a 2 , 00 0  tpsd fac i l i ty was $ 2 2 0  m i l l i o n ,  w i t h  private 

f i nanc i ng providing one-ha l f ,  or $110 m i l l ion of the invest-

Qen t . Proposal ,  Vo l .  I I ,  p.  3 - 1 . The mo s t  recent DOE e s t i ma t e  

now places t h a t  cost a t  $ 1 . 4  b i l l io n .  P r i va t e  pa r t i c i pa t ion has 

remai ned constant at approxima t e l y  $110 m i l l i on . GAO ha s 

c r i t i c i zed these l a t e s t  e s t i mates for fa i l i ng to provide for 

con t i ngenc i e s  and e scala t i o n .  When prope r l y  ad j u sted for these 

factor s ,  GAO beli eves that total pro j ec t  cos ts for S RC - I  ' .... i l l  

b e  $3 . 1  b i l l i on .  a l though thi 9 amount would b e  9 l i ght l y  o f f s e t  

b y  product revenue 9 .  GAO Repor t .  PSAD-8l - l 9 .  p .  i v .  A 

real i s t i c  cost e s t i�ate i s  cr i t i �al to dec i s ions on the 

v i abi l i ty o f  these plan t s . I n  i t s r e v i ew of the coal 

l i que f ac t i on proce s s ,  the GAO questions whether the enormous 

cos t s ,  when cons ide red w i th o the r factors such as the ser ious 

envi ronmental e f f ect s ,  techn ical and economi c  r i sk s  and chances 

of commerc i a l  success , war rant con t i nued government support o f  

t h i s  project . 
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One par t i cularly i �por tant aspect of pro j e ct f i nancing tha t 

needs to be addressed by the DEI S i s  the percentage con t r i bu-

t i on of the contractor to the pro j ect . The DEIS should spe c i -

f i ca l l y  con s i d e r  t h e  a l terna t i v e  o f  i ncrea s i ng t h e  con tractors 

share of cos t s  and cost growth . As GAO noted i n  its recent 

stud y :  

Larger i nvestments b y  p r i vate sponsor s  and 
sha r i ng of cost growth provides an i ncen t i ve to 
p r i vate sponsors to con t rol costs and helps to 
assure tha t each party is fu l l y  comm i t ted to 
the success of the p ro j ec t .  GAO Repor t ,  p .  v .  

I n  our v i e w ,  a contractor w i t h  a larger sha r e  i n  pro ject cos t s ,  

cos t growth and l i abi l i t y  for damages i s  more l i kely t o  take 

pains to m i n i m i ze the envi ronmental impa c t s  associated w i t h  

that pro j ect . 

x .  
The DEIS ' s  D i scussion o f  Key 

E n v i ronmental I �pact s  i s  Inadequate 

NEPA has been correctly character i z.ed a s  " an envi ronmental 

full d i sclosure law . "  Envi ronmental Defense Fund v .  Corps . o f  

Eng i ne e r s .  3 2 5  F . 2d 7 4 9 .  7 5 9  ( E . D . La . 1 9 7 1 ) . 9 y  requ i r i ng the 

prepa r a t i on o f  en v i ronmental impac t s t a t ements for �a jor 

federal a c t i ons , Congr ess was a c t i ng to assure that government 

deci s i on-makers and the pub l i c  had su f f i c i ent informa tion to 

we i gh the envi ronmental cost s  and bene f i ts of proposed federal 

act ions . As the Counci l  on Env i ronmental Qual i ty ' s  NEPA 

regU l a t i ons note ( 40 C . F . R . 1 5 0 2 . 1 ) : 

The pr i mary purpose o f  an envi ronmental 
i mpact s t a tement is  to serve as an 
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act i on- f orc i ng device to i n sure that the 
po l i c i e s  and goa ls de f i ned i n  the �ct are 
i nfused i nto the ongoing programs and 
ac t i ons of the Fede r a l  Government . It sha l l  
provide f u l l  and f a i r  d i scus s i on o f  
s i gn i f icant envi ronmental impac t s  and sha l l  
i n form dec i s i on-makers and t h e  pub l i c  o f  the 
reasonable al ternat i ves wh i ch would avo i d  o r  
M i n i mi ze adver se impacts or enhance the 
qua l i ty of the human 
envi ronment . . . .  Sta tements sha l l  be conc i s e ,  
clea r ,  t o  the po i n t , and sha l l  be supported 
by evidence that the agency has made the 
necessary envi ronmental analyses . 

NEP� requ i res that an envi ronmental i mpact stat ement ' s  

d i scuss ion o f  impac t s  and al terna t i ve s  be � de ta i led . "  As the 

Uni ted States D i s t r i c t  Court for the Di s t r i c t  o f  Columb i a  has 

s t ated ( En v i ronmental De f ense Fund v. Ha rd i n ,  3 2 5  F . Supp . 14D l , 

1403-D4 ( D . D . C .  1 9 7 1 ) :  

[An E I S ]  mus t  be suf f i c i ently detai led to 
al low a respons ible execu t i v e  to arr i v e  a t  a 
reasonably accurate dec i s i on regard i ng the 
envi ronmental bene f i t s  and detr iments to be 
expected from program impleQentat ion . 

For all o f  i t s  length . the DEI S  i s  not "detai led" i n  the 

s en s e  required by NEP A ,  nor does it conta i n  a " f ul l and f a i r  

d i scus s io n M  o f  a l ternatives and impacts . Th e  D E I S  i s  certa i nl y  

n o t  conc i se and t o  the po i n t . S i nce no f inal p l�nt des ign i s  

avai lable mos t  o f  the major work requ i r ed f o r  the DE I S  has not 

yet e ven begu n .  The analys i s  that is provided is r i f e w i th 

error s , i s  o f t e n  i r rel evant and confus i ng ,  con t a i n s  may 

c r i tical omi s s ions , and i s  generally m i s l ead i�g . No 

r e s pon s ible dec i s ion-maker could a r r i v e  at a reasonably 

accurate set of dec i s ions concerning the proposed p lant based 

o n  this DEI S .  
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In the sect i ons that fol low , we deta i l  the f a i lure o f  the 

DEIS to adequa tely analyze i Qpacts in the following selected 

key areas : 

o Occupat i ona l and health e f fects 

o Socioeconomi c  i mpacts 

o Impacts on agr i c ultural lands , and 

o I mpac t s  on f i sh and w i ldl i f e  hab i tat 

A. The DEIS ' s  Trea tment o f  Occupa t i onal 
and Health Hazards is InCOMP le t e  and M i slead i ng 

The S RC proces s w i l l  produce a broad range of mate r i a l s  

that c a n  cau se s e r i ous adver s e  e f f ec t s  rang i ng from cancer and 

Qutation to neurolog ical d i sorder s .  Although the DE I S  

recog n i z es thi s fact ( DEI S ,  p .  i x ) ,  i t  f a i l s  t o  present the 

detai l�d analys i s  of occupa t i onal and hea l th hazards requ i red 

by NEP A .  Among other thing s .  the DEI S : 

o Fa i l s to enumerate the many substances 
l i kely to be present at the plant and 
desc r i be the health r i s k s  created by those 
substances . 

o Fa i l s to present any data on the 
substances found a t  the SRC p i lo t  plant and 
pl�nt demons t rat i on uni t  { PDU ) . 

o Seriously understates the r i sks i nvol ved 
in a number o f  i mportant respec t s .  

o Fai l s  t o  per form the r i s k  analys i s  and 
wo r s t  case analyses r eq u i red by the Counc i l  
o n  Envi ronmental Qua l i ty ' s  NEPA regula t i on s . 

o Does not descr i be how arr angement s  w i l l  be 
made for a s s u r i ng that the proposed research 
w i l l  be funded and research results 
implemented . 
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o Does n o t  con t a i n  a detai led d i scus s i o n  o f  
al terna t i ves for m i n i mi z i ng c h e  health r i s k s  
o f  t h e  proposed plant . 

1 .  The DEI S Does Not Enumerate the Harmful Subs tances L i kely to Be Present At the P l ant or The i r  R i s k s  

Shocki ngly,  t h e  DEIS does n o t  provide a d e ta i l ed 

enumera t i on o f  the potent i a l l y  harmful subs tances l i k e l y  to be 

present at the SRC - I  p lant . G i ven t he potential for s i gni f i ca n t  

harm th i s  o�i s s i o n  i s  i r re spons i bl e . B o t h  t h e  dec i s i on-ma k e r s  

a t  D O E  a n d  t h e  pub l i c  are ent i tled to DOE ' s  present bes t  

e s t i ma t e  o f  which subs tances w i l l  b e  found a t  the proposed 

plant and what e v i dence e x i s t s  concerning the potent i a l  harm 

from exposure to those subs tances . As we not e  be low , DOE must 

provide a worst case a na lYS i s  o f  r e lease and expos�re to those 

subs tance s .  

Both the l i ght and m i ddle d i s t i l l a t es as �ell a s  the gases 

generated i n  the S RC-I plant conta i n numerous chemi cals whi ch 

are known t o  be carcinogenic or genotox i c ,  or to be 

developmental tox i c s  or potent neurotox i n s .  Among those 

subs tances that can reasonably �xpected to be present a t  the 

plant are : 

�. P r esent i n  the l ight d i s t i l l a t e ,  benzene i s  a 

known human carci nogen .  I t  has been identi fi ed a s  a cause o f  

leukemia in humans l even though i t  does not cause s k i n  tumors 

in animal ski n-pa i n t i ng e xperiments , the only type o f  

carci nogenes i s  bioassay used i n  t he DOE 3 t udy .  
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�. An i l i ne ,  present in t h e  l i gh t  and middle 
d i s t i l la te s ,  was carc i nogenic i n  rats in a bioassay conducted 
by the Na t i onal Cance r I n s t i t u t e . 2 

� .  Indo l e  i s  also found in the l i ght frac t i on of the 
di s t i l l a t e s ,  and , l i ke benzene , has also been impli cated as a 
cause o f  leukemi a .  One study found that SUbcutaneous 
i n j ec t i ons of II i ndol e  in SOl propylene glycol produced 
myeloid leukemi a in ra t s  w i thin s i x  months . 3 

Quinol i ne .  Q u i no l ine , found in l i ght and medium 
d i s t i l l a tes , i nduces l i ver tumors in rats and i n  �ic� . 4 

i s  mutageni c i n  the Ames tes t , S and causes chromosonal 
aberrati ons i n  Chi nese hamster cel l s . 6 

I t  

Phenol and Cresol s .  Mi xed ' pheno l s  from sha l e  o i l s ,  
a l though not carc i nogen i c  themselve s ,  promoted the carcinogeni c  
ac t i v i ty o f  benzo ( a ] pyrene i n  s k i n  pa i n t i ng e xperiments i n  . 7 m l c e .  A recent l i terature r e v i e w  noted that all pheno l s  and 
cresols tested caused chromosome damage in a va r i e t y  of in � test sys t ems , S ev�n though a t  least some were not 
mutage n i c  in the spec i f i c  t e s t s  used in the Ba ttelle s t ud i e s . 

Phenol anc cresols are present in the l i ght and med i um 
d i s t i l l ates frac t ions , and we be l i eve tha t a more extens i v e  
ba t t ery o f  gene t i c  t e s t i ng than Ba t t e l l e  per formed �ould 
demonstrate the potent i a l  of these fraction s  to cause 
chromosome damage . 
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Thi ophene . Thiophenes are pr esent in the l i ght and med i um 

d i s t i llat e s ,  and the i r  pre sence rai ses the po s s i b i l i ty o f  

neuroto x i c i t y o f  the se f r a c t i ons . Dai ly i n j ec t i ons o f  

t h i ophene have been found t o  cause degene r a t ion o f  the 

cerebel lum and other b r a i n  areas o f  dogs . S Other 

i n vestigators have found the same type of b r a i n  degenerat ion 

when they admi n i s tered thiophene t o  rat s . 9 Another study has 

r e por ted that i nhal a t i on o f  thi ophene e f f ec t s  the f l e xor 

r e f l exes in rabb i t s , lO and one inv e s t iga tor s tated that 

i nhalat ion of only 0 . 8  mg/m3 of thiophene caused changes i n  

human elect roencePhalOgrams . ll 

Hydrogen s u l f ide and carbon d i s u l f id e .  H2 S and CS2 

w i l l  be present in the gases genera ted by the coal l i que f a c t i o n  

proces s .  H2 S i s  par t i a l ly dangerous , because a s i ng l e  

exposur e to mo re than 300 mg/m3 c a n  cause unconscious nes s and 

death,  and those who survive expo s u r e  a t  such levels o f t e n  

exper i ence long-last ing damage to t h e  nervous system . 1 2  Even 

curren t ly accepted occupat i onal expos ure l i � i t s  may no t p r o v i d e  

an adequate marg i n  o f  sa fety for t h e  neuroto x i c  e f f ec t s  o f  

H2 S .  T h e  threshhold l im i t  valve-t ime �eighted a v erage 

(TLV-��A ) standard adopted by the Ame r i can Conf erence of 

Governmental I nd u s t r i a l  Hyg i e n i s t s  is l S  mg/m3 • 1 3  One 

i nvest igator repo r t ed that exposure to only 10 mg/ m3 for 1 2  

hou r s  per day o v e r  90 days caused brain damage a � d  abnor�al 

nerve conduc t ion in rat s . 1 4  Carbon d i su l f ide is also a human 
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neurotox i n .  S e v e r a l  human exp idemiolog i c  s t ud i e s  r e v i ewed by 

�IOSH ind i cate that occupat i onal exposure to carbon d i s u l f i d e  

i s  assoc i a t ed w i th both psychol og ical d i s turbances and severe 

polyneuropath i e s . 

P r egnancy compl icat ions and var ious o var ian and menstrual 

cycle d i sorders were a l so noted i n  women exposed to carbon 

d i su l f ide . 1 S  M i x tures of hydrogen s u l f ide and carbon 

d i sul f ide are ter atoge n i c  in rat s . 1 6  i n  add i t ion to the 

chem i cals l i sted above , there are several metals w i th known 

tox i c i ty that are l i kely to be present in one or mor e  of the 

fract ions d ur i ng the S RC - I  proc ess and poss ibly also i n  the end 

products . 

�. Ar senic i s  a known human carcinogen . 1 6  S t ud i e s 

have shown that certain smelter workers who i nhaled h i gh levels 

of arsenic t r ioxide were a t  4 t o  1 2  t i me s  the r i sk of 

developing lung cancer than unexposed worke r s . 17 Arsen i c  

pollut ion i n  the general envi ronment a l so a ppea r s  t o  b e  

assoc i ated w i th i nc r eased r i s k  o f  lung cancer . 1S Sk i n  cancer 

in humans i s  alsO causally associated w i th ezposure to 

arsen i c . 19 

Mercury . A d i sc u s s i on of the tozic potent i a l  of mercury 

must be based on cona ideration s  of the tozic i ty of mercury and 

inorgan i c  mercury compound s ,  &s wel l a s  that of the alkyl 

mercury compounds ( e spec i ally methy lme rcury ) . Mercury and 

i norganic mercury compounds are cent r a l  nervous system to x i ns ,  
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prod uc i ng s i gns o t  i rr i tabi l i ty ,  exci tab i l i ty ,  etc . They also 

accumulate i n  the k i dney, lead i ng to proteinur i a ,  renal 

fai lur e ,  e t c .  Several 4 1 kyl mercury compounds 4re a l so known 

to induce cent r � l  nervous system d i sorders and renal e f fect s .  

I n  add i t i o n ,  methyl mercury i s  known t o  be a human teratogen . 20 

�. Several forms o f  ni ckel are carc i nogen i c  in 

animal s . 2 1  Y i ckel subs u l f ide produces lung cancer when 

i nhaled by ra ts . Nickel Ca rbonyl i ncrea s e s  the i n c i dence o f  

lung tumors when i nhaled by rats . Intra-Quscular i n j ec t ion o f  

several other ni ckel compounds ( nickel pOWde r ,  o x i d e ,  

carbonat e ,  subsul f ide , and ni ckelocene ) has produced local 

sarcomas i n  ra t s , mice and hams t er s . 2 2  I ncreased incidences 

of cancer o f  the nasal cav i t y ,  lung , and probably laryn x ,  have 

been observed in nickel r e f i nery worker s .  Exposure t o  n i c k e l  
> ,  

also produces erMa t i t i s .  

ChrOM i um .  Chromium i s  a human and an imal carcinogen . 2 3  

An i ncreased inc idence o f  lung cancer has been observed among 

chromat e  workers , chrom i u m  plate r ,  and chromium a l loy 

workers . 2 4  Several forms of chromium have also been found to 

produce local sarCOmas i n  rats . 2 5  Chroo i c  acid and the 

chromates are a l so skin i r r i tant s , �nd , a t  lower exposure 

leve l s , the chroma tes are sens i t i zers . 2 6  

Lead . Lead i s  4 general metabo l i c  poison, documented i n  

bot h  humans and laboratory animal s ,  that a f fects t h e  central 
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and peri pheral nervous sys tem , the k idneys , the reproduct i ve 

system, and beha v ior . 2 7  Fur thermo r e ,  lead acetate i nduces 

kidney tu�ors i n  mice and rats upon oral admi n i s t r a t i o n .  Lead 

ace t a t e ,  lead sUbace t a t e ,  and lead phosphate a re carc i noge n i c  

i n  rats when adm i n s t ered b y  v a r i o u s  route s . 2 8  L i m i ted 

ep idemiolog i c a l  ev idence o i  lead exposure in s�elter and lead 

wor kers showed increased cancer mor a l i ty .  The excess of tumo r s  

w a s  seen i n  the respi ratory , u r i nary , and d i g e s t i ve sys tems , 

al though tumors at no s i te a lone were s ig n i f i cantly 

increased . 2 9  

�. Exposure t o  cadmium and/or c e r t a i n  cadmium 

compounds may result in a wide range of tox i c  e f fec t s . A 

number of i nves t i gators have f ound that workers exposed to some 

form of cadmium are at increased r i s k  o f  developing cancer o f  

the prostate , respiratory sys tem , and k idney . 30 Several 

for�s o f  cadmium are a l so car c i nogen i c  in rats and mice 

following subcutaneous and i nt ramu scular adm i n i s t rat ion . 3 l  

Cadmium i s  also a mutagen , capable o f  cau s i ng po int ( gene ) 

mutat ions and chromosomal damage . 3 2  Numerous i nves t i gators 

have found cadmium to be a potent teratogen and fetotoxic 

agent . In a recent review o f  these s t udi e s , the Battelle 

Memo r i a l  Laboratory conc luded that a no-observable- e f fect- level 

could not be e s tabl i shed . ] ]  

Some o f  the toxi c  proper t i e s  o f  SRC - I - rela ted chemi c a l s  are 

summa r i zed i n  Table IV . 
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The forego ing is not an exhau s t i v e  l i s t o f  all the t o x i c  

chem icals i n  t h e  S R C - I  proc e s s ; i t  i s  mer ely intended to 

i l lu s t r a t e  some o f  the poten t i a l  human hea l th problems tha t 

have not been dea l t  w i th i n  the DEIS . Each of these t o x i c  

chem i c a l s  may be present i n  

o Was t e  s t reams 

o Fug i t i ve e m i s s i on s f r om the plant 

o End-products 

For this reason, we be l i eve that the DEIS should a t t empt to  

quan t i fy the amount o f  pos s i b l e  h um a n  exposure to  th ese to x i c s ,  

and should a l s o  add r e s s  spec i f i c  measures which w i l l  b e  taken 

to m i t i 9a t e  exposu r s .  

2 .  The D E I S  Does N o t  Conta i n  Any Data o n  the Ha rm f ul 
substanc e s  Found to  Be P r esent a t  the P i lo t  Plant a n d  PDU  

Perhaps ev en  more supr i s i nq t ha t  the DEIS ' s  f a i lure to  

i nc luds theo r e t i c a l  e s t imates o f  the subs tances l i k ely to be 

present a t  the proposed plant is its f a i l u r e  to  provide any 

moni tor i ng da�a on the subs tances a ctua l ly found to be pres ent 

at the two SRC p i lot p l ants and the PDU . Surely.  a f t a r  mo re 

than 5 yea r s  o f  ope r a t i ng sma l l  sc a le  S RC f ac i l i t i e s ,  DOE h a s 

actua l data on subs tances p res ent a t  those p l ant s .  Such data 

should be i nc l uded and analyzed i n  the EIS . 

For examp l e ,  documen ts recently r e leased to the Na t iona l 

W i ld l i f e  Fede r a t ion under the Fr eedom of I n forma t ion �c� r e veal 

that the sac m i dd l e  d i s t i l l a t e  froD the Fo r t  Lew i s  p i lot plant 

con t a i ns the f o l lowing polynuc l ea r  a roQa t ics p r i o r i ty 

po l lutants : 
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Naphthalene 

Acenaphthene 

Phenanthrene 

Anthracene 

Fluoranthene 

Fluorene 

Pyrene 

Ben� ( a ) anthracene 

Chrysene 

Ben� ( e ) pyrene 

Ben�o ( b ) fluoranthene 

Ben�o ( k ) f luoranthene 

Benzo ( e ) pyrene 

D i benz ( a , h ) anthracene 

Benzo ( gh i ) perylene 

Indeno ( l , 2 , 3-cd) pyrene 

Any such s im i lar i n formation from the Wilsonville pilot 

plant or the PDU must be publ icly released, included i n  the 

DEIS and analyzed . 

3 .  The DEIS Improperly D i scounts the Health and 
Occupat ional Hazards Associated w i t h  the Proposed Plant 

Although at one point the DEIS adm i t s  that there i s  a 

health r i s k  associated w i th the SRC-I p15nt , the ent ire 

approach o f  the DEIS i s  t o  seriously d i scount that r i s k .  G i ve n  

the admi t ted lack o f  i n formation and research and the fact tha t 

there i s  presently no comme rcial or even demons trat ion scale 
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S R C  plan t ,  such a d i scoun t i ng o f  r i sk i s  ent i rely i mproper . A s  

w e  will note below , rather than d i scount t h e  r i sks involved , 

the DEIS should present a worst case analysi s  of tho.. r i sks . 

The DEIS improperly d i scounts the health r i sk s  in the fol lowing 

fashion : 

F i rst , the DEIS contends that : 

Chemi cal and biological scree n i ng analyse. 
of available SRC pilot plant materials by 
Battelle Pac i f i c  Northwest Laborator ies 
indicate that selected materials are active 
in certain toxicological t es t s . However , an 
extens i ve i ndus t r i al hyg i ene program has 
been in place s i nce startup of the Fort 
Lewis pi lot plant ( 5  yea rs ) and there have 
been . no increases of s k i n  cancer traceable 
to chemicals found in the worker s '  
envi ronment . Th i s  i s  in d i s t i nc t  contrast 
to experiences i n  previous coal 
hydrogenation plants where equivalent 
indus trial hyg i ene practices were not 
employed . DEIS , p .  4-2 .  

Thi s  statement i s  mislead i ng . The assert ion that S RC mater ials 

are "act i ve "  is a s igni f icant understatement of the available 

dat a .  Moreover ,  DOE has absolutely no bas i s  to conclude from 

the Fort Lew i s  experience that i t s  industr ial hygiene prac t ices 

have been ef fect i ve and that workers were not sub j ec t  to 

ser ious risks . Most cancers have an average lat ency period of 

more than 2 0  years between the onset o f  expo8ure and the 

diagnos i s  of di seas e .  F i v e  years experi ence i s  s imply too 

short a t i me to draw any conclus ions , espec ially cons ider i ng 

the known ha�ard5 of the chemical s involved . The !ai lure of 

s k i n  tumors to appear duri ng the 5 year t est per i od does not 
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provide a ba s i s  for conc luding that cancer w i l l  n o t  appear i n  

the f u ture . Although the ear l i er appearance o f  tumors can 

somet imes i nd i cate a n  increased l i k e l ihood of .cance r ,  the 

converse ( i . e .  tha t the absence o f  tumors i nd i cates a reduced 

l i kel ihood o f  canc e r )  has not been demons trated . Reli ance on 

the For t Lewi s  exper i ence i s  also m i splaced s i nc e  the Fort 

Lew i s  workforce i s  too sma l l  a sample to warrant f a i th i n  the 

obs erved ef fect s . E f f ec t s  occurr i ng a t  very s e r i ous rates can 

escape detec t ion i n  sma l l  s tud i e s . F i na l l y ,  the DEIS pr ovides 

no details o f  the methods o f  indust r i a l  hyg i ene that a r e  

followed at F o r t  Lewi s ,  t h e  k i nds o f  mon i to r i ng exposure b e i ng 

done and the k i nd of med ical surve i l l ance being pe rformed . 

\iithout such data , there i s  no bas i s  for evalua t i ng the Fort 

Lewi s expe r i ence . 

S econd , the DEIS i nd i cates that a s t udy of the I n s t i t u t e ,  

Wes t V i r g i n i a  plant i nd icates a " f i vefold" increase i n  sk i n  

tumor s .  However , the S exton s tudy o f  that plant found a 1 6  to 

37 fold increase i n  the expected i nc i dence o f  skin cancer . See 

Sexton, "The Hazards to Hea l th i n  the Hydrogenat ion of Coa l : 

IV . The Control Program and the Cl i n i ca l  E f fec t s , " Archives o f  

Envi ronmental Hea l t h ,  v o l  1 ,  pp . 2 08-31 ( 1960 ) .  

Th i r d ,  the text o f  the DEIS contains a confus i ng s e r i e s  o f  

r e f erences t o  the var i ous mechanisms b y  which cancer may be 

fos tared . The mechani sms by which cancer i s  encouraged are 

i r r el evant to the design o f  the S RC-I plan t .  '�ether cancer 
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comes earl i e r  or l a t e r ,  whether it is encouraged by a 

" potenti ator " or a carc i nog i n ,  i s  largely i rr e l evan t . 

Pr event i ng exposure to any of these substances i s  l i k ely to 

r educe the u l t i mate r i s k  of cance r .  

Four th , the DE IS i mp l i e s that whatever r i sk does e x i s t  w i l l  

b e  dea l t  w i t h  adequately through plant design changes and 

reduc t i on in worker expos u r e  through trai n i ng and protec t i ve 

clothing . Wi thout con s i derable add i t ional deta i l  on the 

proposed measures and fur ther research th i s  impl icat ion is 

unsuppor ted and , indeed , unsuppor tabl e .  

F i f th ,  the DEIS f a i l s  to i n c l ude some o f  the e x i s t ing 

evidence on the r i s k  of harm from coal hydrogena t i o n  plant s .  

I ncluded among the m i s s i ng evi dence i s  the EPA s t udy o f  a 

Yugos lavian hydrogenat i on fac i l i ty .  S e e  R . K .  Patter son , 

" Amb i ent Air Downwind of the Kosoco Gas i f ication Complex : A 

Compend i um , " unpub l i shed Envi ronmental Protec t ion Agency paper . 

4 .  The DEIS F a i l s  to Con t a i n  a Wor s t  Case 
Analys i s  o f  Occuoat i onal and Hea l t h  Hazards 

DOE deal s  w i t h  the uncert a i n t i e s  over the r i s k s  and methods 

o f  control by propo s i ng a mas s ive =esearch e f f or t .  S ee DEIS , 

append i x  Z .  The Department , in short , i n t ends to approve the 

plant and attempt t o  correct any problems in the future . Even 

if the DEIS i ndicated how th i s  research is to be funded and i t s  

resul ts implemented--which i t  does not--the approach t o  be 

taken by DOE is unw i s e  and d i r ec t l y  contravenes the 
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requi rements o f  NEPA. The Counc i l  on Environmental Qua l i ty 1 s  

NEPA regulat i ons i nd i cate the course to be taken by an agency 

f ac i ng uncertainty over r i s k :  

When a n  agency i s  evalua t i ng signi f i cant 
ad verse e f f ects on the hucan envi ronment i n  
a n  envi r onment a l  impact statement and there 
are gaps i n  rel evant i n forma t ion or 
scient i f i c  uncertainty, the agency sha l l  
always make clear that such i n format i on i s  
l ac k i ng o r  tha t uncertai nty e x i st s .  

( a )  I f  the i nforma t ion rel evant t o  ad verse 
impact s  is essent ial to a reasoned choice 
among a l terna t i ves and is not known and the 
over a l l  costs of obta i n i ng i t  are not 
exorbi tant , the agency sha l l  i nclude the 
i nforma t i o n  in the envi ronmental impact 
s t atement . 

( b )  I f  ( 1 )  the i n forma t ion r elevant to 
adverse impacts i s  essent i a l  t o  a reasoned 
choi c e  among al ternat i ves and is not known 
and the overal l cos t s  of obta i n i ng i t  are 
exorbi tant or ( 2 )  the i n forma t i on relevant 
to adverse impacts is important to the 
dec i s ion and the means to obt a i n  i f  are not 
known ( e . g - the means for obtain ing it a r e  
beyond the s t ate o f  t h e  a r t )  t h e  agency 
s ha l l  weigh the need for the act i on aga i n s t  "h- - . -1<: - -a - _  .. __ . .. .. .... 'f! ___ _ . ""  _ .3 .. _ _ _  ... 

40 C . F . R .  1 5 0 2 . 2 2 .  

I t  i s  clear that DOE has not comp l i ed w i th t h i s  

requ i rement . Pla inly , research on t h e  heal th and occupa t i onal 

r i sk s  from the proposed plant are " es s ent i a l  to a reasoned 

choice among alter na t i ves . "  Moreove r ,  the DE IS i nd i ca t e s  t ha t  

i t  i s  pos s i bl e  t o  obtain the necessary i n f ormat ion . DEI S , 
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append i x  Z .  In these c i r cumstances , DOE ' s  proper course i s  to 

complete further s t ud i e s  before approving a large demonstration 

or commer c i a l  plant . Even assuming that the cost s  of obt a i n i ng 

the necessary i n format ion are exorb i tant or beyond the s ta t e  o f  

the art , DOE h a s  fai led to comply w i th t h e  NEPA regu lat i ons by 

inc l ud i ng a wor s t  case analys i s  in the D E I S  or weighing the 

need for the act ion aga i n s t  i t s  r i s k .  

5 .  Th e  DEIS Fa i l s  t o  Provide for the Fund i ng o f  Health 
Research and Implementation o f  Health Research Resu l t s  

The heart o f  DOE ' s  p l a n  to deal w i t h  t h e  adm i t t edly 

s i g n f icant occupa t ional and hea l t h  hazards of the proposed 

plant is a four phase research e f f or t . DEI S , Append i x  Z .  
However , the DtIS o f fer s no plan for fundi ng tha t researc h .  

Thi s i s  a s e r i ou s  om i s s ion i n  l ight o f  t h e  DEIS ' .  own adm i s s ion 

that " f i nanc i a l  constraints may prevent all of the proposed 

research from be ing compl eted . "  DEI S ,  p .  4-3 . The om i s s ion i s  
even more ser iou s  i n  l i ght o f  Pres ident Reagan ' s  recent 

proposa l s  to t r i m  DOE ' s  f und i ng o f  enV i r onmental s t ud i e s . 

P res ident of the Uni ted S tate s ,  America ' s  Sew Beg i nn i ng : A 

Program for Economic Recovery ( February 1 8 ,  1981 ) , p. 4- 1 8 .  

The f i na l  E I S  mus t i nc l ud e  a concrete plan f o r  fund i ng the 

research e f fort proposed i n  Append i x  Z .  In l i ght o f  the 

P r e s i dent ' s  proposed budget cut s ,  tha t plan w i l l  doubt l e s s  have 

to i nclude a b i nd i ng commi ttment on the part of the p r i vate 

par t i c ipants i n  the pro j ec t  to fund mos t  o f  the proposed 

research . 
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S i m i la r ly . the f ina l i �pac t  sta tement needs t o  i nc l ude a 

plan for implemen t i ng any plant des ign changes or o ther methods 

requ i r ed as the r e s u l t  of t he research e f fort . Under the 

p r esent SRC-I contract , the government appears t o  bear the cost 

o f  any envi ronmental changes requ i r ed as the result O t  the NEPA 

process . See e . g . , SRC-I Contrac t , Contr a c t  No . 

DE-�C 0 5 -780R0 3 0 5 4 ,  �r t i c l e  XXXV I I . W i t h  the present budget 

t ightening ,  it appears unlikely that the gove rnment w i l l  be 

w i l l i ng t o  bear all changes that m i ght be requ i r ed by the 

Append i x  Z s t ud i es . Consequent l y ,  DOE needs t o  make other 

ar rangements f or assu r i ng that requ i r ed changes are f u l ly 

f unded by the pro j ec t ' s  p r i v a t e  par t i c i pant s .  I n  our v i ew , 

the f inal EIS must con t a i n  a b i nd i ng commi ttment on the part o f  

the p r i va t e  par t i e s  t o  fund a l l  chang e s  that might b e  requ i r ed 

as the result of the �ppend i z  Z research e f f or t .  

I t  the government con t i nues t o  bear r e spons ibl i ty f o r  the 

r equ ired health studies and i mplement a t ion of any changes 

i ndicated by thos e s t u d ie s ,  some method has t o  be developed for 

assur ing t imely and full response o f  the DOE t o  research 

result s .  

B .  The DEIS ' s  Treatment o f  Socioeconom ic ! m  acts i s  Inade uate 

The t reatment o f  socioeconomic i mpact s  i n  the DEIS i s  

inadequate i n  a number o f  r espec t s .  The d i scuss ion o f  

cumulative soc i oeconom ic e f � ects produced by the nine energy 

pro j ec t s  currently p l anned for the region is imposs ibly vague 
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and i ncompl e t e ,  w h i l e  impac t s  o f  t � e  SRC-I f ac i l i ty alone a r e  

s e r i o u s l y  unde r e s t i ma ted d u e  t o  the u s e  o f  inaccurate 

popula t i on pro j ec t ions . In add i t i o n ,  there i s  v i r tu a l l y  no 

d i scuss ion o f  m i t igat ion s t r a t eg i e s . 

1 .  P r o j ec t ed popu l a t i on Increases are H i ghly Ques t i onab l e  

An accu r a t e  f orecas t o f  popu l a t i on i nc r eases res u l t i ng from 

the con s t ruct ion and oper a t ion o f  �he S RC - I  f ac i l i ty is  bas i c  

to a sound d i scus s i on o f  t h e  soci oeconom i c  e f fects o f  the 

plant . The popu l a t ion i nc r ea s e s  pro j ec t e d  in the DEIS , 

however , appear to be arb i t rar i ly low . As the DEIS notes , " a  

c r i t ical factor i n  e� a l ua t i ng the soci oecono m i c  impac t s  o f  

SRC-I construct ion i s  the e s t imated number o f  i n-migr a t i ng 

wnrker s "  to the commun i t i e s  i n  the s i t e  area . DEIS , p .  4-6 4 . 

The DEIS then pred i c t s  that const r uction o f  the deaons t r a t i on 

plant w i l l  requ i r e  a peak work force o f  approx i mately 3500 

ons i t e  worker s ,  a f i gure adm i t t ed i n  the DEIS t o  be 

unreasonably low . �s the DEIS s ta t e s , " actual wor k force 

r equ i r ements f or large- scale con s t r uc t ion pr o j ec t s  o f ten 

deviate substant ially from pro j ec t i on s . "  D E I S , p .  4-6 5 .  '!'he 

DEIS then c i t e s  a study of nuclear power plant cons truct i on 

wor k  forces in which a l l  3 3  of the sub j ec t  plants expe r i enced 

larger manpower requ i r ements than o r i g i na l l y  proj ected , and 

near ly hal·f of the plants exceeded p r o j ec t ions by 100 to 300 % .  

On the bas i s  o f  t h i s  informat ion,  the DEIS concludes tha t :  

G i ven t h i s  h i story o f  underpro j e c t ions for a 
relat i vely mature technology , i t  i s  not 
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unreasonable to bel i eve that the projected 
SRC-I peak work force e s t i ma t e  for an 
emerging technology may be low . DEI S ,  p .  
4-6 5 .  

Incredibly, despite these qual i f i cat ions , the DE i s  does not 

att empt to develop a more real i s t i c  employment pro j ec t ion,  nor 

does it perform a worst case analys i s  to r e flect the 

ant i c ipated statist ical variance . We are told that the f i na l  

EIS w i l l  conta in a soc ioeconomic analys i s  us ing a peak labor 

force o f  5000 . We are not told why such an analys i s  was not 

included in the DEIS , desp ite the fact that the s i z e  and 

compos i t ion of the construc t ion work force i s  iden t i f i ed as the 

key factor in determi ning all other soci oeconomi c  e f fects . 

Furthermore , the " worst cas . "  pro j ec t ion o f  5000 seems much too 

conserva t i ve considering the evidence that some nuclear power 

plants exceeded project ions by as much as 3 00% . Nevertheles s ,  

the DEIS proceeds to u s e  its original e s t i mate o f  3 500 workers 

a s  the bas i s  " fo r  all SUbsequent analysi s "  on the socioeconomic 

i mpacts of the SRC-I projec t .  DEI S ,  p.  4 -6 5 .  

I n  determi n i ng the s i ze of the work force that w i l l  need to 

be imported to the area , the DEIS uses a 70 �i le r ad i u s , or 90 

minute commut i ng di stance , to define the s i z e  of the exi s t ing 

labor mark e t .  The ava i lab i l i ty o f  labor w i thin a zone o f  that 

s i ze i s  obviously much greater , and the as sociated 

soc i oeconomic i mpac t s  propo r t i onately l e s s , than would be the 

case if the extent of the ex i s t i ng labor market were more 

narrowly defined . Th i s  selection of a 70 m i le commu t i ng zone 
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seems extravagant , particulary i n  contrast to the otherwi s e  

cons i s tently cons ervative estimates used b y  the O E I S  i n  

d i scuss ing socioeconomic impacts . As the DEIS alao pred i c t s  

that transpor tat ion t o  and from t h e  plant w i l l  present a 

considerable hardship, and in l i 9ht of escalating fuel cos t s ,  

i t  would • •  e m  that a more conser vat i ve est i mate o f  the 

availabi l i ty of labor would have been appropr iat e .  

These f i 9ures--labor requirements and labor availabi l i ty--

form the corner. tone of any subsequent pro j ec t i ons o f  

socioeconom i c  e ff ect s .  Wh i l e  there i s  an inevi table 

uncertai nty i n  such projections , the f i gures used i n  the DEIS 

are unjus t i f iably low , and the treatment o f  soci oeconom i c  

impacts i s  d i s torted accord i ng ly . 

2 .  The Di scuss ion of Cumulative Ef f ec t s  is Too Vague 

Al though the DEIS dismisses the i solated e f fects of the 

SRC-I pro j ect a. "minor , "  the cumula t i ve impact of the nine 

energy pro j ects under construction or proposed for cons truc t i on 

in the vicinity of the Newman s i t e are recoqn i zed to be 

seve r e .  Y e t  the soci oeconomi c  cond i t i ons l i kely t o  be produced 

by this s imU ltaneous development are di scussed only in the most 

general and uninforma t i ve manner . 

The DEI S  po s i t s  an es t i mated regional work force demand of 

2 8 , 000 , requ i r i ng the importation o f  2 1 , 00 0  workers along with 

3 1 , 000 fam i ly member s ,  and an add i t ional popu lation increase of 

3 , 000 resul t i ng from associated economic development . Th i s  
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amounts to a total pro j ec t ed popu lation i ncreas e o f  5 5 , 00 0 , o r  

8\ of t h e  2 l-county region . DEIS , p .  4 - 10 1 .  T h e  DEIS 

r ecogni ze s  that these pro j ec � ions are " very tenuou s , "  but �ake s 

no a t t empt to desc r i be the poten t i a l  r ange of pop u l a t ion 

growth. The DEIS then summar i ly conc l udes t ha t ,  based on the s e  

s t a t i s t i c s ,  " the r eg io n ,  a s  a who l e ,  i s  n o t  i n  dang e r  o f  

becoming overwhelmed b y  pos s i b l e  populat ion increases . "  DEI S ,  

p .  4 - 1 0 1 . No explana t i on i s  g i ven for th i s  conclu s i on , except 

that boomtown cond i t i on s  a r e  usually d e f i �ed a s  an annual 

popula t ion i ncrease o f  8% , and the i ncrease proj ected here i s  

expected to occur over a longer , but unspec i f i e d ,  t i me frame . 

As the DEIS point s out , however , the t i me f rame i s  c r i t i c a l  

i n  a s s e s s i ng the i mpact o f  t h e  cumulat i ve development i n  the 

regi on .  Even the DEIS concedes tha t ,  but for the " fo r t u i to u s "  

S RC - I  const ruct ion sched u l e ,  t h e  �ag n i t ude o f  t h e  expected 

cumu l a t i v e  impac t s  woul d  be dra s t i cally increased . Acco rd i ng 

to the D EI S , " i f  other syn f u e l s  p lants and fos s i l - f ue l  power 

plant3 are con st ructed dur i ng the same t i me-frame as S RC - I  

const ruc t ion,  populat ion i nc r eases i n  SRC-l ' s  loca l and 

reg i ona l impact areas would l i kely be s ubs tant i a l  and 

d i sruptive . "  D EI S ,  p .  4-71 . 

The DEIS does note " the very real 'pos s ib i l ity tha t 

parti cular commun i t i e s  in the reg i on may exper i e nce i mpac t s  on 

the order o f  boomtown propor t i ons , "  but the r e  i s  v i rt ua l l y  no 

de scr i p t ion o f  what these i mpac t s  w i l l  b e .  DEIS . p .  4 - 10 3 . 
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l.lor eover , the DEIS a l s o  s t a t e s  tha t ,  " s hou ld thi s s i t uat ion 

occu r ,  the publ i c  s e r v i ce s ,  hous ing , t r an s po r t a t ion , and local 

economic i n f r a s t ructures would l i kely be f aced w i th such 

adver s e  impa c t s  that s i g n i f i cant mi t i g a t i on measures would b e  

requi red . "  DEIS , p .  4 - 1 0 3 . At n o  point i n  t h e  DEIS are these 

� l tigation measures d i scussed . 

C .  The Problem of the Loss of Pr ime Farm land 
Is Not Adequately D i s c u s s ed in the DEIS 

On p.  4- 1 9 ,  the DEIS s t a te s : 

An i mpor t ant cons iderat i on i n  evalua t i ng the 
impact of the change in land use res u l t i ng 
f rom S RC-I f ac i l i ty con s t r uc t i on i s  the 
grow i ng local and na t i onw ide concern for the 
preserva t i on of pr ime ag r i c u l t u r a l  land . 

A f t e r  maki ng thi s declarat i o n ,  the DEIS then proceeds t o  

g i v e  deplorab ly s c a n t  t r eatment to t h e  problem o t  t h e  loss o t  

prime agricul tura l lands caused d i rectly a n d  indirectly b y  the 

proposed demonstra t i on p l ant . The DEIS notes b r i e f ly that 

Dav i e s s  County and ad j o i n i ng Hender son County are ma jor 

agr i cu l tural areas , b e i ng among the largest producers o f  corn 

and soybeans � n ' the state . DE I S ,  p .  3 - 2 . ·Howeve r ,  a s  the DEIS 

a l so notes , total f arm acreage in both coun t i e s  i s  dec l i n i ng . 

DEI S ,  p. 3-2 . liha t  the DEIS doe s not d i sc u s s  i s  the ""tent o f  

that dec l i ne and t h e  expec t ed cont r ibut ion ot S RC - I  and rela ted 

indu s t r i e s  t o  the c r � t i ca l  reduct ion i n  v a l uable prime farmland 

in the r eg i o n .  

A b r i e f ing paper prepared b y  t h e  Kentucky DepartMent o f  

Natu r a l  Resources and Environmental Protec t i o n ,  descr i b e s  the 
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ant i cipated impacts o f  the synthe t i c  fuel i ndus try on 

ag r i cultural lands i n  western Kentucky .  

I n  the last 1 0  years Kentucky has lost 1 . 1  
mill ion acres o f  farmland , o f  which 1 2 3 , 181 
acre. were prime farmland . The loss o f  this 
invaluable resource will become an 
incraas i ngly c r i t ical is aue in the 1980s . 
The four proposed plants [ S RC-I , SASOL , 
H-Coal and W .  R .  Grace] are each located on 
prime farmland and the loss of the.e lands 
( 9 , 785 acre.) will equal the total amount of 
prime farmland lost i n  the Green River Area 
Development D i s trict in the last 10 years . 
The \nnual crop product ion los ses a8soc i ated 
w i th the cons truction of the plants will be 
approx imately 5 2 . 2 5  mill i on ( assuming an 
average of 52 2 5/ acre ) . The 108ses from 
urban growth and mining act i v i t i e s  ( assuming 
75\ o f  those areas subj ect to urban growth 
and only 25\ of those areas mined would be 
farmlands and assuming that the mined areas 
could b. returned to product i ve cul t i vation 
wi thin eigh t  years ) would equal 
approx imatel y 52 . 7 5 m i l l i on .  I n  add i t ion to 
this annual 5 5 m i l l ion loss , the associated 
agricultural economi c  sector would be 
severely impacted by spin-o f f  e f f ec ts . 
Western Kentucky is the prime grain 
producing region of the Commonwealth • • •  [ T]he 
s tudy region accounts for over 2 5  percent of 
Kentucky ' s  corn and soybean prOduc tion .  As 
the area ' s  land resource. are converted to 
industrial,  residential or mining u s e s ,  the 
shi f t  will create secondary e f fects that 
could adversely e f f ec t  this i�portant 
economic .ector . 

Envi ronmental Asses sment of a Coal Convers i on I ndustry in 
West ern kentucky ,  p .  58. 

The DEIS make. no attempt to calculate the d i rect and 

indi rect e f fects of the proposed fac i l i ty on agriCUl tural 

production in the region . For instanc e ,  there ta no d i scus s i on 

of the farm acreage that will be lost to increased coal mining 
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needed to supply the fac i l i ty .  The DNREP report states that 

the four synthet i c  fuels plants currently planned for the 

region, when operating at commerc ial capac i ty ,  will requ ire 

40 . 8  million tons o f  coal annual ly ,  or 95' o f  the 1979 Western 

Kentucky coa l f i eld produc t ion. �. , p .  5 4 .  Th i s  increased 

mining act i vity would s igni f icantly reduce agr icultural 

production in the reg ion through d irect convers i on of farmlands 

as well aa a •• ociated nega t i v e  envi ronaental i_pac t s ,  such AS 
degradation o f  air and water qua l i t y .  

The DEIS a l s o  f a i l s  to cons ider t h e  los s of produc ti v i ty 

through crop damage caused by pol lu t ion . Presumably, the lack 

of accurate forecasts o f  a i r  em iss ions froa the proposed plant 

accounts for this s e r i ous omission .  

I n  i ts brief treatment o f  the i s sue, the DEIS seriOUSly 

undervalues the d i rec t impact o f  the proposed plant on the loss 

of agr icul"tural land s .  Hinety percent o t  the proposed 1 , 484 

acre s i te i s  prime farmland currently devoted to agricultural 

use . The annual value of the loss o f  agriCUltural production 

on the s i te g i ven i n  the DEIS was calculated on the bas i s  o f  an 

ear l i er a i t e  area ot only 1 , 05 0  acres . DEIS , p. 4-2 0 .  Data on 

agricultural produc t i on for the current proposed s i te is not 

g i ven . 

In d i scus s i ng cumulat i ve i mpacts ot the four proposed 

synfuel fac i l i t i e s  in the r eg i on ,  the DEIS states that whi l e  
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t�e p ro j ec t s  w i l l  r e s u l t  i n  a r educt i on o f  prime agr i c u l t u r a l  

land , " i t i s  unl i k ely t h a t  t h e  p l a n t s  themselves w i l l  

cont r ibute s i g n i f icantly to t h i s  prob l e m .  DEIS , p .  4 - 100 . The 

reader is g i ven no bas i s  for t h i s  conc l u s i o n .  At no po i n t  doe s  

the DEIS ident i f y the actual farmland acreage t o  be consumed by 

t�es e  fac i l i t i e s  nor does it e s t imate the value o f  lost 

agr i cultural product. i o n .  The Kentucky DtiREP paper , however , 

repo r t s  that the four plants w i l l  d i rectly r e s u l t  i n  the loss 

o f  9 , 7 8 5  acres o f  prime farmland and $ 2 . 2 5 m i l l ion in annual 

crop production . I t  is i nc r edible that the DOE could 

character i ze t h i s  i mpact as i n s ig n i f i cant . 

Mos t  i ncred ible of a l l , however , i s  DOE ' s  proposal to 

purchase farmland in the v i c i n i ty o f  the S RC - I  plant and ce�se 

ag r i cultural act i v i ty o n  tha t land in order to o f f se t  

part iculate em i s s ions so that S RC - I  could qual i fy for an a i r  

qual i ty perm i t .  DEIS , p .  xv i i i .  Th i s  sta tement exposes the 

apparent i nd i f f er ence of the DOE to the national ly recogn i zed 

problem of the loss of agr i cultural l a nds in our country . 

D .  The DEIS Does Not Adequately Analyze the Impact on 
F i sh and W i ldl i f e  Resources 

The DEI S '  treatment o f  the impact of the SRC-I pro j e c t  on 

f i sh and w i ldl i fe resources i s  d e f i c i ent i n  two broad 

categor ies : 

o the analy s i s  of � i ld l i fe resources at the 
s i t e  i s  i ncomplete , and 

o the treatment o f  f loodpl a i n  encroachment 
is i nadequ at e .  
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1 .  I n adequate Ana lys i s  o f  Resources 

Befor e  an accurate asses sment of the e f fect o f  the proposed 

project on f i sh and w i ldl i f e  resources can be a t tempted , the 

exact nature o f  those r e sources must b e  i nvest igated . Th i s  

ent a i l s  a thorough survey o f  t h e  proposed s i t e .  As yet , 

howe ver , several important ecolog ical s tud i e s  have not been 

conducted . 

An endangered spec i e s ,  as w e l l  as s everal rare or uncommon 

b i rds l i s ted in the Audubon Soc i e ty ' s  Blue L i s t  of dec l i n i ng 

spec ies i nhab i t  the hardwood and r i par i a n  forests on the s i te 

and have been regul a r l y  observed . However ,  a s  the DEIS s ta t e s ,  

9redi c t ions o f  i mpacts o n  these spec i es and other b i rd spec i es 

� i s  somewhat l i m i ted by the fac t that f i eld surveys a t  the s i t e 

were no t done dur ing the m a i n  breed i ng season , "  DEIS , p .  4 - 2 4 .  

Add i t i onal sur veys a r e  proposed f o r  the summer o f  198 1 to 

determine whether the s i t e  is a b r eed i ng co lony for the 

endangered In�i ana ba� .  There is no i nd i ca t ion , however , tha t 

f urt.her s tud i es are planned to i n v e s t igate the hab i t a t  

produc t i v i t y  f o r  other spec ies known to f r equent t h e  s i t e .  

Unt i l  such data i s  collected , a n  a s s e s s ment o f  the impact o f  

const r uc t i on and oper a t i o n  o f  the p l a n t  rema i ns i ncomplet e .  

Another i nd icat ion i n  the DElS that a complete 

i nvestigation o f  the f i sh and w i ldl i f e  resources a t  the s i t e  

has not been conducted i s  the f ac t  that �ata i s  only g i ven for 

approximately 70\ o f  the s i t e  area . Table 4 . 3  shows land u s e  
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clas s i f i cat ions for 1 , 050 acres of the 1 , 484 acre proposed 

. i t e .  A survey of the m i s s ing 434 acre. is s u rely requ i red 

be fora the impact of the plant can be f u l l y  evalua ted . 

F i nally , s i nc e  the DEIS cannot iden t i f y the full range o f  

pos s ible pol l u tants produced b y  the fac i l i ty ( s ee Par t X . A .  

above ) ,  i t  cannot hope to evaluate the ef fect of those 

po l l u t a n t s  on the terres t r i al and aqu a t i c  ecology on and near 

the s i t e . 

2 .  The DEIS ' .  Treatment of Floodp l a i n  Encroachment 
Is I nadequate 

The DEIS recog n i z:es the " S igni f icant na t i onal problem of 

10 • •  of f lOodpla in forests . "  DEI S ,  p. 4 -2 3 .  We are told that 

9o, o f  the nation ' s  orig inal r i par i an or floodpla i n  for e s t s  

have already been destroyed a n d  that current 108ses approx imate 

6 \  o f  the rema i n i ng area per year . DEI S ,  p .  4-2 3 .  

Neverthel e s s , the DEIS seems to d i vorce the destruc t i on of 

floodp l a i n  fore s t s  caused by cons t r uct ion o f  S RC - I  from that 

na t i onal t rend . Just as i n  i ts treatment o f  the loss of pr ime 

Agr i cu l tural lands , the DEIS character i ze s  the con t r ib u t i o n  of 

t h i s  f ac i l i ty to the overall losses of f loodp l a i n  for e s t lands 

a s  " s l ight " and " m i nor . "  Th i s  i s  prec i sely the a t t i tude that 

has permi t t ed whole.ale des truct ion o f  f loodp l a i n  and wetland 

resourc •• : and it i .  because these resources have been 

c r i t i cally depleted that Exec u t i v e  Orders 1 1 988 and 1 1 900 w�re 

i ssue d .  
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T h e  treatment o f  floodp l a i n  encroachment i n  the D E I S  i s  

generally mi .lead ing . I t  not only und e r e . t i ma t e s  the d i r ect 

and indi rect impact o f  the SRC-I plant on floodpla i n  habi tat , 

but also f a i l s  to addre •• the very s i gn i f icant cumu l a t i v e  

i�pacts t h A t  C A n  be expected f r om rela t ed development .  

The DEI S ,  describe s  the f loodpl a i n  hab i ta t  on the s i t e  as 

follows : 

[ the ] r i par i an hardwood forest along the Green 
River and the bottomland hardwood fore s t  along 
Ma r t i n  Creek represent the mos t ecolog ically 
important communi t i  •• on the s i t e ,  as they 
support a h i gh d i ver s i ty of both vegetat ion and 
w i l dl i f e .  DEI S ,  p. 4-2 3 .  

I n  recogni t i on o f  the value o f  these forest ar ea s ,  the DEI S 

explains tha t only " a  sma l l  area of r i par i a n  hardwood for e s t ': 

w i l l  be dest royed to acco�odate the proposed fac i l i ty .  I t  i s  

only i n  Table 4 . 3  that we d i s cover that 6 7 \  o f  thi s fores t w i l l  
. I 

be cleared dur i ng con s t ruct ion of the demons trat ion plan t .  

Wh i l e  W a  applaud the i ntent ion o f  the contractors t o  " de s troy 

as l i t t l e  of thi s forest as pos s i ble , "  we que s t ion whether the 

full impact of the des t r u c t i on that is planned has been 

accurately assessed . 

The DEIS also does not fully d i sc u s s  the ind i rect impacts 

that are expected to occur on the s i t e .  For in s tance , what 

e f fect w i l l  i ncreased barge tra f f i c  on the Green R i ver have on 

w i l dl i fe along i t s  bank? How w i l l  the des truction of  por t i ons 

of the forest hab i tat d i srupt normal w i l d l i fe use pat terns? 

The DEI S states that " the e f f ec t s  of  poten t i a l  vehicular 

� I -' N U'1 



Na t i onal W i ld l i f e Federat ion 
Comments on SRC-I DEIS 
page 68 

t ra f f i c ,  no i s e ,  and human presence [on terres t r i a l  ecology ] 

would be relat i vely m i nor . "  DEIS p .  4-2 4 .  Thi s  seems 

i ncons i s tent w i th the DEIS ' s  own evaluat ion o f  the 

soc ioeconomi c  impact of the f ac i l i ty ,  which pro jects 

cons iderable commercial deve lopment i n  nearby commun i t i e s  and 

such ma s s i ve increases in tr a f f i c  that add i t ional roads and 

r a i l  commuter s erv i c es are contemplated . 

Another ser ious f law in the DEIS i s  the f a i l u r e  to analyze 

the cumula t i ve e f f ects an f i sh and w i ld l i f e  r esources o f  the 

construc t ion of S RC-I and other �a j o r  pro jects in the reg i o n .  

W i thout further elabor at ion, the DEIS concludes that : 

I t  i s  antic ipated that e f fects on land use ,  
geology, s o i l s  and terrestial ecology a s  a 
result o f  SRC - I  and other energy 
developments for the most part w i l l  be s i te 
spec i f i c and local i zed and w i l l  produce few 
cumulat ive impac t s .  DEI S .  p. 4-100 . 

Th i s  s tate�ent seems h ighly que s t i onable in l ight o f  the 

e v i dence o f  p ro j ect-related development p r esented e l s ewhere in 

the OEIS . For ins tanc e ,  the DEIS contains no d i sc�ssion o f  the 

i2pact o f  urba n i �at ion on w ildl i f e  habi tat i n  the reg i o n ,  

a l thouqh w e  are t o l d  that the immediate t r i-county area w i l l  

probably expe r i ence " boomtown" growth dur i ng the next decade . 

DElS . 4-103 . The DElS presents some evidence that the proposed 

synthe t i c  f ue l  fac i l i t i es w i l l  result i n  ma jo� i ncreases in 

sur face m i n i nq in the area . Howe.,e r ,  any d i scussion of the 

d i sturbance of w i ldl i f e habitat caused by this increased m i n i ng 

i s  om i t ted . 
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F i nally,  t h e  l o s s  o f  pr ime f a rm l and occa s i oned b y  the 

operat ion ot this and othe r energy project s ,  as wel l as 

as soc i a ted reg ional developmen t ,  i s  only b r i e f ly d i scussed . 

The OElS states that d i slocation of ag r i c u l tural act i v i t i e s  

�ay result i n  added pressures a n  r ema i n i ng 
farmland and on the clearing o f  mo r e  f loodpla i n  
and r i parian fores t s  to compensate t o r  farm 
losse s .  DEIS . p .  4- 2 4 .  

However , the impact o f  t h i s  a n t i c i pated development on w i ld l i f e  

hab i t a t  i s  never calcu l ated , nor are mi t i gat ion s t r ateg i e s  even 

d i scussed . 

XI . 
DOE Must P r epa r e  An Adequat e  Envi ronmental Impact 

S tatement or S tatements Before Mak i nq Any Commi tments 
I nvol v i ng the Construction of the S RC-I Demonstrat ion Plant 

A major purpose o f  the envi ronmental impact s tat ement 

proce s s  i s  to prov ide the r e levant f ederal agency 

dec i s i onmakers w i t h  enough i n formation on the envi ronmental 

cost s  and bene f i t s  of alt erna t i ve cour s e s  of act ion to enable 

them to a r r i ve a t  reasonable d ec i 3 i on s .  O f  cour s e ,  i t  

necessarily fol lows that f o r  the ElS to have any actual bene f i t  

i t  mus t  b e  available be fore ac tual dec i s i ons a r e  Qade . In thi s 

case,  for exampl e ,  for the NEPA process to have any bene f i t  an 

adequat e  s i t e  selec t i on analy s i s  must be ava i l able be fore the 

3 i ta is selected, an asses sment of compet i ng techno log i es must 
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be avai lable before a technology is selec ted , an analys i s  o f  

the impacts o f  plants o f  var i ous s i zes mu s t  b e  ava i lable be fore 

a commi tment is made to a plant of any set s i z e ,  and detai led 

analysi s o f  all the i mpac t s  and programma t i c  i s sues mus t be 

avai lable be fore a comm i tment i s  made to f und i ng the plant . As 

we have seen none of these analyses have been adequa tely 

completed on the S RC - I  plant . 

Unt i l  they have bee n ,  DOE cannot properly comm i t  i t s e l f  to 

fund i ng the S RC - I  demons trat ion . Thi s  i s  in accord w i t h  CEQ ' s  

�EPA regula t i ons which provide that u n t i l  an adequAte f i nal EIS 

is i s sued and a record of dec i s ion publ i shed 

no act ion concerning the proposal sha l l  be 
taken which would : 

( 1 )  Rave an adverse envi ronmental i mpac t ;  
o r  
( 2 )  L i m i t  the cho ice o f  reasonable 
alt erna t i ve s .  

4 0  C . F . R .  1 5 06 . 1 ( a )  

Under the present c i rcumstances , the obl igat i on o f  DOE i 9  

c l ear : i t  mu s t  complete an ac tual plant des ign as well a s  

envi ronmental s t ud i es and ei ther prepare a n  e n t i r e l y  n e w  EIS o r  

c i rculate a supplemental EI S .  As s tated i n  t h e  C E Q  NEPA 

regUlat i ons : 

The d r a f t  s tatement mus t  f ul f i l l and s a t i s fy 
to the ful les t extent poss ible the 
requ i remen t s  establi shed for the f i na l  
sta tement s i n  Sect ion 10 2 ( 2 ) ( C )  o f  the Ac t .  
I f  a dra f t  s tatement i s  90 i nadequa te as to 
preclude mean i ng f u l  analys i s ,  the agency 
ahall prepare and c i rculate a revi sed d r a f t  
o f  t h e  appropr i a t e  port ion . 

40 C . F . R .  1502 . 9 ( a ) . Unless a supplemental or a new E I S  i s  
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prepared in � i rcumstances such as t he s e ,  the preparation o f  

envi ronmental impact statemen t s  w i l l ,  i n  the words o f  the u . s .  
Court o f  Appeals for the D i s t r i c t  o f  Columbia Circu i t ,  " become 

a uselesa r i tual , defea t i ng the purposes o f  NEPA, and rather 

ma k i ng a mockery o f  i t . "  Natural Resources De fense Counc i l  v .  

Cal laway, 524 F . 2d 70 ( D . C .  C i r .  19 7 5 ) .  

CONCLUSION 

As these comments have shown, the DElS on the proposed 

S RC-I demon s t r a t ion pro j e c t  is totally i nadequat e .  No adequate 

programma t i c  EIS has been prepared . The DEIS does not j us t i fy 

the need for the pro j ec t ,  f a i l s  to cons ide r  energy cons ervat i on 

and the use o f  renewable energy sources as an alterna t i v e  t o  

t h e  pro j ec t ,  and does n o t  cons ider construction o f  a smaller 

scale demonstra t ion plant . Moreove r ,  the DElS does not prov ide 

an envi ronmental analys i s  to support the selec t ion of the 

proposed s i t e  and i r r e spon s i bly f a i l s  t o  deta i l  oper a t i onal and 

envi ronmental problems a t  the SRC pi lot plant s .  It i nexpli cably 

f a i l s  to o f f er a deta i l ed plan for mon i to r i ng or collec t i ng 

envi ronmental ba se l i ne data . There are s i gni f icant errors o f  

comm i s s ion and omi s s ion i n  the d i scussion o f  key envi ronmental 

i mpacts .  But the s i ng le most t e l l i ng f a i lure of the DEIS- -and 

the root of moat o f  i t s  other f a i l i ng s-- i s  i t s  lack of an 

actual plant des ign . Wi thout such an actual pl�nt design an 

adequate impact assessment and analy s i s  o f  a l t ernat i ve s  is all 

bu t impo s s ible . 
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N o  dec i s ionrnaker could pos s i bly f a i r l y  a s s e s s  the 

environment a l  costs and bene f i t s of the S RC-I plan t  based on 

t h i s  DEI S . G i ven the i nadequac i e s  of t h i s  i mpact statement , 

DOE must complete an actual plant design,  prepa r e  the nece s sary 

envi ronmental stud i e s ,  and i s s ue a new or supplemental d ra f t  

EIS . Unt i l  a new and adequate impact s tatemen t i s  f i na l i ze d ,  

DOE cannot 1a�fu11y comc i t  i t s e l f  to the fund i ng o f  t h e  S RC-I 

demonstr a t ion plant . 
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Mr. James A. Reafsnyder 
R e s earch and Development Z:snager 
SRC-I Pro j e c t  Off i c e  
U . S .  Departmenc o f  Energy 
P . O .  Box g 
Oak Ridge , Tennessee 37830 

Dear Mr. Reafsnyder: 

February 22 , 1981 

39 
a hi · c r • 

I have revi ewed the Draft Environmental Impa ct St3t ement _ Volumes I and 
II for the Sol venc Refined Coal - I Demonstracion Pro j e ct proposed for 
construction at ilewr.;an ,  Kentucky. I submit ohe foll o><ing cormnents for 
c onsi deration in future planni�g regarding this pro j ect : 

1 .  This propo s ed plant will produce a broad range of materials that 
are carcinogenic and mutagenic compound s ,  including aromatic amine s ,  
aroma t i c  and heterocyclic compound s ,  phenol s ,  and other compounds . 
There is considerable doubt in my mind that control technologies for 
these compounds are adequat e .  The control of these compounds i s  a 
!!!!!.l!!:.. The publ ic des erves thi s .  ,Ie cannot and should not tolerate 
an industry that po ses hazardous health problems for the popula c e .  

2 .  POint-source emi s sions o f  hazardous substances can be controlled 
with proper control equipment . Fugitive emi SSion sources cannot b e  
a dequately controll ed , such �s those from valve s ,  joints , � tc .  I do 
not believe that the DEIS adequately treated this problem . 

3 .  It is reasonable to as sume that the wastewacer recycling equipment 
might cease to fun c tion properly from time to time . 7he DEIS stated 
that during such times quan tities o f  manganes e ,  iro n ,  phenol , and 
cadmium would need to be discharged into nearoy Green River. Thi s 
river already has quanti t i e s  of these and other heavy �etals that 
exceed water quality standards at time s .  There should be no disc har&e 
o f  the s e  metals into Green River by this SRC-I plant . 

4 .  It is my understanding that very high quantities of w a t er will b e  
drawn into the plant operation from Green River . !.:uch o f  t h i s  water 
will be consuned on s i t e .  I d o  not believe that t h e  O E I S  adequately 
a ddres s ed this problem from the standpoint of the SF,C- I  pro ject and 
o t her synthetic fuel plants and power plants operating and planned 
for Green River. 

5 .  I do not think that the siting of thi s plant and others planned 
for this area was given adequate attention . The siting of this plant 
and three additional synfuel plants w i thin a small radius , along ,.i th 
all of the fossil-fueled power plants that we have and those planned 
or being built would seem to violate all o f  the standerds of good logic 
The added concentrations of pollutants cannot help but add to the 
health ha zards for the people o f  �his area . 

6 .  Going back to the water intake from Green River . The water taken 
in contains large amoun ts of micro-aquat i c  organisms that are i�portant 

to the Green River ecosystem. Thi s  aqua t i c  material will be lost and 
the fertility of the River and its ' ability to sucport l i fe will be 
c ontinuously diminished. This problem �as not addre ssed in the DEIS 
and it deserves adequate considerat i o n .  The impact of t h i s  plant on 
the aqua t i c  ecology of Green River was treated very, very lilhtl y .  A 
thorough study of the impact on the aqua t i c  ecology is needed and 
should be done . 

2.  

7.  The DE IS treated the impact on the terrestrial ecology at so�e�hat 
greater l e ngth . However, most of the discuss ion centered around the 
Indiana bat - an endangered s pecies found e n  the plant s i t e .  I have no 
problem at all �ith the treatment of this spe c i e s .  This was g o o d .  
However, I have a real problem �ith t he treatment o f  the many other 
wildlife species found at ohe plant s i t e .  They were briefly referred 
to in statements l ik e  - ",iildlife popula tions �ould be permanently 
reduced b ecause of habitat l o s s " .  ( Volume I _ 1-47 ) .  And _ "mo st 
animal species should be able to rel o ca t e  in adjacent area s . "  The latt€ 
i s  a mis statement of the fact s .  i';ost o f  the .. Hdlife affected b y  the 
plant and its ' operation '.<ill b e  simply eliminated or tneir numb ers �Hl 
b e  significantly reduc e d .  Surrounding habitat has i t s ' own carryi�g 
capacity and cannot permanently support influx from the plant s i t e .  
The DEIS a l so contains t h e  statement - ( Volume I _ 4-23 ) _ "Because 
most o f  the site i s  presently cleared for agriculture and represents 
poor wildlife habita t ,  most wildlife species �ould not b e  significantly 
affected . "  �wy I point out that th e Kentu cky Department of Fish and 
·\nldlife Resourc e ,  along �ith most state game and fish organi zations , 
incorporate agricul tural cropping into the �ildlife management plan 
o f  state wildlife areas .  Farm crops produce significant amounts of 
food for wildlife on these area s .  The clearing of riparian and 
bottomland forests is a significant national problem . The DEIS correctl 
states that as much as 90% of the nat i on ' s  original riparian or 
floodplain forests may have already been lost , and current losses 
a pproxima t e  6% of the rema i�ing area per year. This wetland forest 
habitat is extremely valuable habitat to a wide variety and large 
n ��bers of wildl1fe . To some , like the very rare Swamp Raboit _ that i� 
s t ill present in Some sections of the Ohio and Green River oottoms _ 
it represents their only habita t .  The national problem �as caused by 
l o cal habitat destruction i n  "bits and piece s " .  The Newman ''b i t "  is 
a contribution to this problem. 

A c c ording t o  the DEIS , a portion of t he riparian habitat .lill be 
d e s troyed and altered for the construction of barge unloading 
fa c iliti e s .  A suggested mitigation measure i s  t o  establish a �ide 
s trip of streambank woodland along the company pro perty borderir� 
Green River. Thi s would do three thing s :  (1)  control s treambank 
erOSion , ( 2 )  mitigate some of the �ildlife hAbitat l o s s e s ,  and ( 3 )  
s erve a s  a model o f  s treambank management for all landowners up 
a nd down the river �here good streambank management has been sadly 
lacking for many years . 
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3 .  

The OEIS indica t e d  that a 40- acre was t e  ponJ wou l d  be n e c essary duri�g 
the plant demonstration phase and an add i t i onal laC-acre wa s t e  pond 
during 14 years of operation o f  che comme rc ial fac i l i t y .  Unsuspec t i ng 
, .. i l oll i fe has a habit of gett ir.g into such �onds - .Iaterfowl in pa r t i c 
ular . Thi s  problem w a s  n o t  acdressed in the JEIS . It should be 
a ddressed an<1 measures instiga c ed to forstall the problem o f  "Iildl i fe 
c o ming into contact with toxic wast e s .  

T h e  idea set forth i n  the DEIS o f  a cquiring title to o r  the surface 
r i ghts of the woodland area along i .art in Creek is commendable . Cther 
sta tements indicating the planting o f  "ildJ.ife food and cover on 
plant property were also co��enda b l e .  Incorporation of t h e s e  intent ion: 
into the pro j e c t  plans is recommended . 

8 .  There was no mention in the DEIS of the impact of chis " r o j e c t  on 
t h e  commercial and sport fishery in Green Rive r .  T h i s  problem n e e d s  to 
be addre s s e d .  Certa inLY t h e s e  a c tivities will be impa cted by the 
l owered water qual ity brought about by the destruc t i o n  o f  aquatic 
o rgani sms lost in the plant intake waters , by possible toxi c ma terials 
d i s c harged into the river in wastewater , and by the increased barge 
tra ffic caused by the large a",ount of coal used in the plant operation. 

9 .  It i s  most unfortunate that the d e c i s i o n  was made to locate the 
N e'.;man SRC-l plant in a floo<1 plain on prime farm land when the pub l i c  
w a s  j u s t  coming t o  understand t h e  importa nce o f  protecting both .  It 
w i l l  be n e c e s sary for the ICRC to go before the Cwensboro l':e tropoli tan 
Planning Commi ssion and request a zoning change from an agricultural 
use o f  the land to heavy industrial use . The Planning Comm i s sion will 
be under tremendous pressure to make this change even though it viol ate,  
th e very e s s e n c e  and spirit o f  the COmffii s s ion ' s  land-use plan -
"Community Direct ions " .  B y  every aspect o f  good planning , this 
proposal should be deni e d .  Should the change in zoni�g be made , how 
does an individual commissioner approach the nexc proposal of a small 
<1eveloper whose ca s e ,  to him, is just as compelling? This problem was 
n e t  addre ssed in the DEIS and I am requesting t hat it be addressed in 
t h e  Final 8IS .  

1 0 .  Ground-level fogging a n d  i c i ng are t�o local problems that were 
m e nt ioned in the DEIS, but tr.ere was no solution given and there were 
no plans given for finding a solution. 30th can be safety hazards -
e spec ially for local traff i c .  These problems need to be addressed 
and solutions worked out . 

1 1 .  The ponds that · ... ill contain the toxic wa s t e s  that I referred to 
earl i er are o f  great concer n .  A s  I understand t he situation , there 
are no pro c e s ses known to neutra l i z e  some of these substances and 
t here fore they will remain in these repo s i tories for possibly very long 
p e riods o f  time . :'Ie would seem to have a parallel si tua tion here a s  
i n  t h e  nuclear industry. Rather than go ing ahead producing quantities 
o f  these wastes without proper disposal technology - which is the 
c art before the horse philo sophy - We should .rather, solve the problem 
now and then pro c e e d .  I urge the ICRC and DOE to assume t h i s  a p �roach 
t o  the problem. ':Iith the present plan - who i s  to as sume the 
r e sponsibi l i ty and liabil ity for these wa stes should the plant ever be 
c l o s ed? 

4 .  
1 2 .  I know from experience that the c o st o f  reloc a t i ng fam i l i e s  from 
t h e  pro j e c t  area can be extremely expensive . These c o st s  for the 24 
a ff e c t e d  families were not pro je c t e d in t h e  )EIS. These sh"'�lj be 
s t a t e d  in the Final SIS . 

1 3 .  The DEIS states that 5 2 6  ac re s  o f  land will b e  affected b y  power 
transmi ssion lines serving che SF,C-l fa c i l i t y .  ',;here it is possible to 
do so , I · ... ould recommend that wildlife benefitt ing plants b e  e s tabl i she( 
o n  this c o rridor. This would be one mitigation measure t o  compensate 
for wildl i fe habitat destroyed or altered . 

1 4 .  The hazards of sulfur dioxide emi s s i o n s  o n  plant l i f e  a n d  crops 
was stated in Section K of Volume I I  of the �EI S .  I need not g o  inco 
t hem, but there are rr.any serious c o n sequenc e s  involve d .  S inc e  i��en5e 
damages are already o c curring , it do e s  not seem logical to cor.tinue to 
a dd sources oor the problem. Eac h plant fa c il i ty apoears to jus t i fy 
it by saying that the i r emi s s ions add very l i ttle to che problem - � 
the problem is the � of these comDounded l ittle bi t s . This point 
needs to be treated more adequately in the Final EIS . 

1 5 .  There i s  a great n e e d  ri6ht here a t  the start o f  this SRC-l 
pro j e ct to a s s e s s  the  expec t e d net gain in eneqp units to b e  brought 
about by the c o nstruction o f  the pro p os e d fac i l i ty .  I have personally 
a t tended 11 meetings c o n c erning this pro j ect . I have flo',m over the 
p ro p o s e d  plant site i n  a plane a nd have toured it on the ground. Znerg: 
units ( in this case  gallons of gasol ine ) were consumed. Others have 
a t tended meetings - some comi�g from out-o f-st a : e .  Hundreds have come 
to t h e three hearings on the DEIS . Landowners on che proposed s i t e  
h a v e  expended energy uni t s ,  so have �overnment planners a t  a l l  level s ,  
c o mpany planners a n d  engineers , environmental consulta n t s .  The list 
g o e s  o n  and on. Then there · .. ould b e  energy units consumed in the 
con structi o n  o f  the fac i l ity and the o p eration of i t ,  the mining and 
transporting o f  coal , the prOV i s i o n  o f  ele ctrical po·,.er, the building 
of a pOlier plant to supply the elect.ricity ( the Big Rivers new plant 
near Livermore , Kentucky ) ,  the transporting of the end products to far
o ff destinations • • • • • • • • • • • • • • • • • • •  I urge t h e  ICRC and DO� cO initiat • sound computer-a s s i st e d study to assess the total energy uni t s  
consumed i n  t n e  planning and operation o f  t h i s  propo s e d  fa c ility (util
i z ing those l is t e d  above and all others tha t are relavent thac are not 
l i s t ed ) .  These should be pro j e ct e d  over the expe cted life o f  the plant 
The proj ected production of the plant o v e r  i t s '  l i fe span sho,"ld be 
presented and the two figures co�?a r e d .  A l l  c o s t s  should a l s o  b e  
s t a t e d ,  using best e st imates . These data should then be presented to 
t h e  pub l i c  via news media for evalua t io n .  I urge that t h i s  suggested 
study be included in the Final EIS. 

****** 
I request that all o f  the points listed in t hi s  l e tter b e  given 
c o n s i deration in the Final EIS. 

S i nc erel y ,  

.-(..:.:..: 'T '7J. 1.._ 
Lee K. N e l son 
Route 3 
Owensboro , Kentucky 42301 
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University of Evansville 
C. Prendergast 
Sociology 

PoSI OHlce So. 329 
EvansvIlle IndIana 47702 

James A. lIeafsQ1d_1" 
Research and Developnent Manager 
SRe-l Project Office, U . S .  D .O . E .  
P .O .  Box E 
oak Rldge, TN. 37630 

Dear Mr. Rea.fsynde r I 
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I recently had occasion to read and respond t o  the Draft Enviromnental 
Impact Statement for tbe SRC-l fac1ll ty proposed for Ne\ltnBn, Ky .  ttr responses 
can be found in the 7l-pBge document submitted by Synfuels InqUiry, Inc. 

In going over the DEIS, I had special difficulty wi th the primary and 
secondary work f'orce proJections I especially thoBe aspects dealing vi th 
the size ot the total 1n-m1grat1ng population . Never v a s  I able to replicate 
the numbers, in part} I think, because two methods were used to calculate 
them . But even vben:d1SmiSsed one methcxl 8S a mistake, there were still 
d 1f1"erences in our projections . 

The DEIS projections were based on a study by L. Blair and W. Stevenson 
entitled, 'lbe Construction !Abor Force Model (Oak Rldge, 1980 ) .  I would 11ke 
to receiveacopy of the study" if pos6ible" in order to gain I!l better 
understanding or the mcxlel aDd to check the valid ity of my criticisms . It' 
it bas nov been published" I would also like to see Robert B. Braid ' s  
Chronic Underprojecting or Work Forces at Nuclear Power Plants (Oak Ridge, 
�Any other documents wtilchWQUijf Shed light Ori"CUinu18tive work force 
and migration est1mates would be wa:nnl¥ appreciated. 

I am preSuming these documents can be obtained free of charge . If I am 
mistaken, please intorn me of the cost before mailing them. 

Thank you very much . 

Yours respect:fully, 

�4U,.,,4- �..cr.,..r"'" 
Christopher Prendergast,{ 
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James A .  Reafsnyder 
R e search and Develooment �anager 
S RC proj ects O ffic e 
U . S .  Department of Energy 
p . O .  Box E 
Oak R idge , TN )78)0 

D ear �r. Reafsnyder. 

February 24 ,  1 981  
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Enclosed is my rhetorical assessment of the DEIS ( DOE EIS-007)-D )  
for SRC - 1  Dav ies County , Newman, Kentucky . As a �ember of the 
organization Synfuel Inquiry ,  Inc . } it was my respons ibil ity to 
preoare a rhetorical evaluation o f  the DEIS and to make sugges
t ions that could improve the DEIS as a communic ation aimed at 
d i sclosure for adequate public assessment of environmental impac t .  

� y  response contains a n  overall assessment of the report , a 
spec ific ques t ion that Ru�marizes . that assessment , and a samole 
s ummary intended orimarily for illustrative purposes . 

As a concerned c it izen , 1 aporec iate theopoortunity to part i c i 
pate in a l l  efforts that ensure maximum oublic oart ic ipat ion . 

S incerel y ,  
.' " ) 

,� j.../:., ... � j n .  \.-<.. ..... , .�, 

Thomas � .  Rivers 

liAR 0 Z Eo'C 

T itle : Resoonse to Draft Environmental Impact Statement 
SRC-1 Davies C ounty , Newman, Kentucky 
January 1 981  ( DOE EIS-007)-D ) .  Rhetorical Evaluation 
by Dr. Thomas �. Rivers 

Assoc iate Professor o f  Engl ish 
I ndiana State University Evansy ille 

The purpose of th is response i s  n2! to question the accuracy 
of data in DEI S ,  or the approoriat eness of invest igation method s ,  
or the interpretat ion of data. That obj ect ive i s  the concern o f  
othe rs .  The purpose of thi s  respons e is  to evaluate the DEIS as 
a communication doc ument , purportedly a document charged by the 
EPA with the "disclosure " of informat ion adequate for the public ' s  
careful assessment o f  the environmental impact o f  the proposed 
S RC - 1  demonstrat ion olant . It is � c onclus ion that a number of 
things should be done in the f inal s tatement that more clearly meet 
the requirement for adequate d isclos ure . If the present document 
were orepared with d isclosure as the goal a number of rhetorical 
d ec i s ions would have been made d iffe rentl� and would I bel ieve have 
suggested to a prudent public � less than opt imi stic response to the 
S RC-1 plant . Perhaps that may mve been a reason for the inadequac ies 
of this document . 

Length 
P irst of all the document is unnec essarily redundant and there-

fore excess ively long. D isclosure to the public can only be poss ible 
if there is a reasonable assumption on the part of any lay reader 
that the document can be read in a reasonable amount of time and 
that such t ime is necessary . Besides the usual wordiness that could 
be el im inated by rev is ion work -- exc e s s ive nominal iz ing o f  verbs , 
weak coord inat ion, exc essive passive voice c onstruc t ion , dummy 
sub j ects , and excess ive prepositional phrases -- the major source 
of redundancy comes from the dAc i s ion to add l i ttle of substance to 
the Apoend ices sect ion Volume I I .  For the most part very l ittle if 
any new informat ion is inc luded in the Append ic es ( other than tables 
and figures that are properly Append ix material) that is not e ither 
already ·in the body of the discuss ion sect ion or could have been 
added to the d iscuss ion section. Furthermore , 1 bel ieve the summary 
s ection itself, wh ich is the bottom l ine section of this report , 
c ould also be s ignif icantly shortened , particularly if it avoids 
exc ess ive repetition of d i scuss ion material located in the body of 
the work. Summary. Shorten the append ic es , revise the d iscuss ion 
secti on ,  and shorten the summary section. 

S tructure and Disclosure Philo� 
O f  most concern is the failure to structure this document with 

d is c l osure about impacts of DOE act i on on the quality of the en
v ironment as the primary goal . F irst and foremost this intent 
should govern the structure of this document . With thi s  in mind I 
make the following observations and suggestions . Most notable of 
these observations is  based on an analysis of the table of contents . 
The table of contents run from pp . XXXI -XXXV I I . Environmental Imoact 
Assessments of the actual s ite are f irst of all scattered throughout 
the document 1 . 4 . ) ,  1 . 4 . 4 ,  and 4 . 2 . And g iven the assumption that 
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d i sclosure of environmental impact of actual s i te is the prior ity 
i tem the re is l i�tl. to suggest a sequenc ing of items that promote. 
such d isclosur e .  The Newman s ite itself and its impact is  arbitrarily 
imbedded in the d ocument as one small part of a larger structure that 
does not promote d isclosure of priority items . Furthermore , s ince 
the summary section is based on the d iscuss ion sect ion of the report 
it too suffers from an unmanageable sequenc ing and priorit i z ing of 
items . I recommend that in the final draft the present structure 
be abandoned in favor of one that puts priority on the actual 
envi ronmental impact of the Newman s it e ,  instead of priority be ing 
placed on the p o l i t ical and energy impl icat ion . These areas are 
c e rtainly critical to an overall dec is ion about synfuels but are 
not properly · the c enter of concern for this report . A change, of 
c ourse , in the structure of the document will nec essaril� result in 
a more useful and informative summary . At the end of th1s �tatement 
I have written a sample of how the summary would read if d isclosure 
were the real intent of this document and if restruc turing , as I ' ve 
suggested , occurred . 

Question. Row can the Final EIS be written so it meets the 
requ irement of d isclosure for adequate public 
assessment? 

SAMPLE SUMMARY 

The followir� sample is intended to suggest the poss ible 
d irect i on the fir�l report ought to take in terms of rhetorical 
impl ications . The summary is written with the assumption that the 
body of the d iscuss ion would in fact prioritize the actual environ
mental impact of the proposed Newman demonstration plant. If th is 
were done then in fact th is is how the s ummary would be developed . 
I also use clearly marked head ings in the summary making for q u ic k  
and easy reference by the publ ic . C erta inly the numbering of the 
s ummary , if actually needed , would g ive f irst place to the summative 
find ings of env ironmental impact of Newman demonstrat ion plant . As 
much as possible I ' ve used the exact language of the draft . My 
main objective was the restruc turing and repriorit i z ing of the 
various units of the original document . 

3 
S UMMARY 

NON-C UMULATIVE S RC - l  ENVI RONMENTAL IMPACTS 

Occupational and Publ ic Health Impact 

S ince only a c onceptual SRC plant des ign exists there is no way 
to pred ict the spec ific compounds and exac t concentrations of s uch 
c ompounds that will be present in produc ts , intermed iate streams , 
water , and occupat ional env i ronments . This l imits the abil ity to 
quant itatively pred ict occup at i onal and public health consequenc e s .  
Furthermore , n o  epidemiological stUd ies have been done at the c om
parable SRC plant at Fort Lew i s .  Because there has been no s igni
ficant popUlation of workers employed in d irect c oal l iquification 
technologies l ittle is known at th is t ime about health consequences 
to workers of long term work in such plants or for that matter to 
the general publ ic . 

The only way to reasonably gather and evaluate such data is to 
build the demonstrat ion plant first and conduct study afterward s .  
I t  is  c ertain however that the SRC process will produce a broad 
range of materials that c ontain carc inogenic and mutagenIc organic 
c ompound s .  DOE recognizes the health risk of operating a plant of 
this nature and will do all that is technolog ically feas ible t o  
l imit the unknown affects of the d emonstration plant o n  the workers 
and the general publ ic . It should be kept in mind there is no 
known acceptable l imit for many of the carc inogens produced in the 
SRC process and that essential testing has not been done on dermal 
and inhalation carcinogenesis , teratogenesis , and male reproduc t ive 
effect s .  

Water 

At present , the Green R iver ' s  maximum conc entrations of manganese , 
iron. cadmiu�. nerc ury . and probably phenol exceed the water qual ity 
standards .  Becaus� o f  th is potent ial toxiC ity to humans and acquatic 
organisms , the SRC - l  d ischarges of cyanide , chlorine , phenol , and 
c admium during low-flow cond it ions is c ons idered a s i gnif icant 
degradat ion of water qual ity . Furthermore , it is uncertain whe ther 
there is a small poss ibil ity that waste water d ischarges would be 
necessary during low-flow peri od s .  If periods of low stream flow 
do correspond with periods when zero d ischarge cannot be achieved 
then plant shutdown might be required . Presently , th ere are no 
effluent l im itat ions for the plant and such a worse case plant 
shutdown would be purely voluntary . 

A ir 

Operation of the proposed fac il ity will increase ground -level 
c oncentrat ion of EPA-regulated pollutants and other airborne, 
p ollutants . 

TSP -- Total Suspended Part iculates exhibit the greatest levels 
of im�t .  I t  should be noted that the em iss ion factors for fugi t ive 
TSP are not very rel iable . Only ons ite monitoring , after the plant 
is  on-stream , can c onclusively determ ine actual TSP c oncentrat ion . 

£Q -- The impact on CO standards will be smal l .  

:x• 
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0zone -- The air qual ity models that are currently available 
to preaiC1 ozone c oncentrat ion . lim i t  pred icting ambient ozone 
c onc entrat ion. Insofar as hydrocarbon emiss i ons are thought to be 
the most important precursor pollutant in ozone formation the best 
available control technology will be used to l im i t  routine hydro-
c arbon emiss ions . Neverthel ess , the only accurate measurement of 
the impact of heavy fugitive hydrocarbon emiss ions w ill be to 
monitor em iss ions during plant operations . No extens ive operating 
d ata on fugitive hydrocarbons from plant valves ,  flanges ,  and other 
fittings exis ts for a coal c onversion facil ity the s ize of the 
proposed demonstration plant . � ,  sulphur dioxide , emitted from 
the proposed SRC - l  plant will oxia ize to form sus pended sulfate 
aerosols .  The rates are dependent on ambient relative hum id ity , 
temperatures , and ozone concentration . It is poss ible that, under 
certain cond itions , the cool ing towers ' plume and S02 from the 
proposed plant will interact to cause h igher sulfate format ion 
rates . Precipitation pass ing through the S02 will also absorb 
it and form ac id ic sulfates in the rainwater.  Furthermore , data 
are 'not available to ( 1 )  define exist ing levels of ac id ity or 
prec ipitation near the proposed pl�nt s ite , ( 2 ) to model adequately 
ac id rain or the format ion of sulfite aerosol and ( )  to evaluate 
the chemical reac t ion processes and to relate these with resultant 
rainfall acid ity or aerosol concentrat ion . However , the S02 emis
s ions from the proposed SRC - l  fac ility represents less than l� of 
the SO emitted from all sources within )0 m iles of the s ite . As 
suc h ,  �he incremental impact of the SRC -l fac il ity upon ac id rain 
is � to be smal l .  This does not presuppose that the present 
levels are sate or acceptable . 

CUMULATIVE SRC-l ENVI RONMENTAL IMPACTS 

The proposed SRC - l  fac il ity will contribute to cumulative 
impacts assoc iated with other pro j ects proposed , pl anned , or under 
cons truction in the area. S ince s ome of these pro j ects are j ust 
beginning, their des igns are unc ertain, and data is limited , 
quantitative assessments on cumulative impacts are l im ited . It is 
poss ible that , act i ng  together, s ignificant impacts may occur in 
the region or in particular subregions as a consequence of multiple 
s i t ings . 

Water 

Aggolomeration of plants along the Green R iver w ill have 
potent ially s ignificant cumUlative impacts on water quantity 
part icularly when compet ing domestic , industrial , and other proj ect 
related c onsumpt ion is cons idered . Ten percent of the the 7 -D ,  
l O -year low flow for energy was spec ified by ORBC as the qualitative 
c riterion for id ent ify ing potential negative impac t s .  The possibil
ity of )� cumulative consumption by energy fac i l it ies from the 
Green is est imated , three times more than the ORBC guidel ine . 
Impacts to the Green and Wabash Rivers are assumed to be l imited 
to plants located on thes e  tributaries , but water quality and 
quant ity impacts of all new plants c ould have a c umulat ive impact 
on the Ohio downstream of points of confluenc e .  Furthermor e ,  the 
potential cumUlative impacts to the entire Ohio R iver bas in does 
not include unforeseen problems resulting from breaks in waste 
containment system s .  

5 

Air 

In the absence of suff ic ient data on exact plant locations , 
pollutant emission rates ,  phys ical stack parameters , and other data 
necessary for d is pers ion model ing , s impl ifying assumptions were 
required for ass e s sment of probable cumulative impac ts on air 
qual ity. These s impl ifying assumptions show that the cumulative 
impact will add to problems of nonattainment for e ither TSP , or . 
ozone and sulphur d ioxide in the Owensboro , Henderson and Evansv ille 
areas . 
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t;:� d <4 ' :'r. 
The SASSAFRAS AUDUBON SOCIETY 

of LAWRENCE . GREENE . �iONROE . BROWN . 

MORGAN & OWE.,"I COUNTIES 

I"ebroar,y 2S, 1981. 

Mr. J ...... s A. lIoats�r 
lIoaearch and Develop ... nt Manager 511:-1 Project Office , U.S. Department of EDorgy 
P . O. Box E Oak Ridge, Te"""ssee 371330 

Dear Mr. lIoats�r: 
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hlosed are the initial comments of t he  Sa.ssatras Audubon Societr o n  t he  Dratt 
&bvironmental Impact statement (m:rS), Solvent Refined Coal-1 Domonstration 
Project, Iitwman Ire ntuck;y (OOE/JI:IS-007'3-D) .  
Wo ha .... been unabla t o  complete our co_nts o n  the m:rS, howeVllr, in t he  allotted ti_ and vould apprnciste a 10-dar exte nsion. There are extenuating circumstances 
for Sassafras Audubon requested a coP)" from DCJI!: Wash. D.C. on December 5, 1980, 
but did IXIt receive a coP)" vhen it vas issued. Wo secured a copr br calling )"our 
office in Oak Ridge, but the delar in receiving it, as vall as schedule conflicts among SAS members, has preVllnted our meeting the March 2, 1981 deadline. 

Thank rou for this consideration. 

�O ENQ.OSURE RECEIVED WITH 
TH I S  LmER. tfk. 3/4/81 

Yours sinoarelr, 

� � 1t�--.zJ Do' 
Mary [a;y MJod;r, President' 
SaSsafras Audubon Sociatr 
6620 l!:ast state Road 45 
Bloomington, Indiana 47401 
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The SASSAFRAS ACDCBO� SOCIETY 
of LAWRENCE . G R EE:-.'E . �[O:-;ROE · BROWN · 

MORGAN & OWE:-1 COCNTIES 

March 14, 1981 

C Q-lJ-IENr S ON THE 
DRAFT ElNIRONMElIl'AL IMP!CT STATD!EJlI' FOR THE 

PROPOSED SOlllENT REFL'lED COAL-I DDlONSTRAl'ION PROJ1l:T, NE\Jo!AN, KENTUCICY ( DOE/EIS-OC173-D) 

I 
The use of coal in gI'!atly increasing amounts presents a significant threat to the 
erwirolllllBnt and human health, if the vast quantities of wastas ge rs rated are not 
disposed of in an enviroCJDentally acoeptable manner. It is e stimate d that a coal 
conversion plant vill use B million tons ot coal per year and, in the process gen
erate about two million tona of solid wastes and lesser amount s of liquid and air-
borm waste s .  When thiS" is multiplied by the expected life of a coal-conversion plant 
( 20-30 years) and the scop<> of tbe projected Synfuel Program, not only are tho! 
quantities of wastes staggering, but it is completely que stionable, gi .... n the accessory 
ele ... nts and compounds associated with them, that they can be disposed of in an econom
ical and enviroDlllBntally acceptable manrer. 

AD. indications point to tho! gemration of an unprecedented spectrum of pollutants 
of all phases and types, organic, inorganic, IIBtalliC, and organa-metallic, from 
coal-conversion. This is: confirmed in the Swnmary of the Draft Environmental Impact 
State..,nt (DEIS) of the Proposed Solvent. Refined Coal-I Demonstration Project ( SRC-I llP) 
Newman,Kentucky, ( pa ge  ix) : 

"Through chemical reactions involving coal, the 5RC process will 
produce a broad range of materials that contain carcinogenic and mut�nic organic compounds, including aromatic amine s, aromatic and hete rocyclic compounds , highly substituted phenols, and other 
compounds . It 

The Committee on Accessory Elements in Coal and Oil Shale, National Research Council, 
S"tressed in their oentral findings and observations, that our geologic and chemical 
knowledge of cnal needs to be gI'!atly e xpanded, and that : 

"Of epecial importance are studie s of the composition and disposi
tion of vastes, efflue nts, and emissions associated with coal-con
version processes. Tho!se proce.ses, inadequately undernood at 
pre sent, are lilcely to beco ... highly significant in f'uture exploi
tat ion of coal re SOUI"Q!l ' .  Base line studie s should be made now .0 
that future coal conversion problelllS will not suddenly appear with
out a sound basis for re solution. " ( pagea43, 44) 

The Committee on AccessOry Element. also found that "Knowledge of the p�ical and 
chemical characte ri.tic. of accessory elements in coal-cleaning waS"tes is lilcewise 
limited and inadequate to asse.s ref'use disposal problems, such a,. grottnd-or surface 
-\Jater pollution" . (page 43) .  About 4fYJ million tons of raw coal have been treated 
annuall1 in recent years in Coal-Preparation-Plant., producing 300 million tons 
of cl.ean coal and approximately 100 million tons of ref'use. This refuM !DA1 contain 
high concentrations of acce •• ory elemant. whose e.cape into the erwirollllll!lnt must be 
pre .... nted. 

-2-

II 
Uu'lD CONSUMED AND/OR DISTURBED TO CONSTRUCT ,;]<0 SUPPORl' THE NE'.,tl .. N SllC-I P Li.Nr  

T he  Newman SRC- I  Plant Facility will consume approximately 1)50 acres o f  prime fa".... land on the Green River floodplain, but in addition, vast quantitia. of land will be 
consumed or dinurbed in support of the plant. 

The DEIS montions that .pecific mine. to fe e d  the plant have not been identified (1-1) 
but an . nimate i. given (Table 1 . 13 ,  page 1-42 ) ,  that 1630 acre ./year will be dis
turbed to provide coal for the plant. Given a life e xpectancy of 20/30 years for 
the commercial plant, that would amount to the "di.turbance" of 32, 600 to 48.900 
acre s. How tmlch ot this will be forest, pasture , crop land.? 

will tr.e land nripped of coal for tho! Newman STC-I Plant be restored to a be .... ficiaJ. 
use similar to the original use? Tba coal industry is challenging. the SUrface Mining 
Control and Reclamation Act of lW, including tho! provi.ions which would require coal 
companies to reoow the top soil and re se rve it for tr..e reclamation proce ss;  to build 
large settling ponds to control erosion; to re.tore mined land to its original contour; and to re store prime farmlands to their original use . The co.t .... ffective I2s. of syl>
ruel production cannot be properly evaluated without includi.Dt: tho! costs of land restora
tion and asse •• ing the quality of tho! re .toration. 

The we S"tern Ke ntucky 119 coal will be "wa.hed" be fore being converted to synfuels by 
the Newman Plant. How much waS"te will be generated during the washing of the coal 
aver tho! life of tbe ;>!ant? How much gob? How much tailings? How much land will 
be consumed in storing these wa.te.? ·.<hat will be the final disposition of tr.e se 
wa.tes? Can these coal-preparation-plant sites be effectively reclaimed? :,ill the 
costs of "final" wa.te di.posal and .ite-reclaI:>ation be figured in tho! cost. of s1o
f.'uel production? 

41 coal-preparation-plant .ites have been identified in southwe.tern Indiana The 
Indiana Geological Survey has indicated that .ome tailings in the slurry ponds might 
be reclaimed for boiler f.'uel with little rurthe r preparation but very little recovery 
of tailings baa occurred. Soma firma are recovering coal from gob pile. but ..,st gob has lQv_ �alorific value and re covery i. impractical. Very few former coal-prepa""tion
planl'>.� Indiana have been reclainod and wall. of so ... of tho! .lurry ponds ha .... been 
breacho!d with wastes e.caping into the drainage syS"tems .  Is this occurring in Ken
tuclcy? 

Of the I2arly 1500 acres of the SR:-I .ite area, 91% or about 1350 acn.. is prime 
farmland, \Jith .oybeans tho! principal crop. Thi. land i. lilce11 to be rel:lO .... d "per
mane ntl,..' from agricultural production through severe alteration and contamination 
of tho! site from wastes associated with synfuel production. 

A recent Federal study baa revealed that in the pan deca8e , three million acres of 
agricultural lands ha .... been converted to noD-agricultural """ s � n.u:. If the 
present trend continue s, our Nation will be producing only enough food to feed itself 
by tho! turn of the ce ntury. Eventually the United State s coul.d beco ... .. food-importing, 
ratho!r than a food .... xporting country. But whom would we export food fro"? 

The Fsderal (loyuPlII'lnt baa been a major offender in the trend toward develoPlll'lnt of 
� through its grants and loans program and Fe deral Highway Construction Program, and tho! SYNFUEL PROORAM \/OOLD ADD A SIGlID'IC;.m NEW DII'SNSION TO TllE TRElID. 

The riparian foren along the Green River comprises 17 . 3  acre. and tho! bottomland hardwooda along Hartin Creek comprises 42 acres of a highly dive rse over.tory and 
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understory. Tva vaterf""l areas. the Sloughs Wildlife I'.anagement Area, and the R:I.chl.and SlolJ8h, are only about /.;< mi.le from the Newman Synf\lel Site, and represent 
topther 441 acres of hi,Jb-quality vildliIe habitat . 

The potential effect of the Ne1o/lll81l Plant on the riperian woodland wi.ldli.fe habitats 
of the site and nearby sloughs should not he minimized, both during construction and 
operation, for the :Iapact could he se .... re .  As with agricultural land, good wildlife 
habitat ia diminiaIIing at an aJa'IDing rate, with t"'" current loss nationwide approxi-
.... ting 4,000 acres a day of ""tlands, forests, old fields;�encerov. which support a 
rich and. diverse assemblage of a.ni.Jrals .  A vide-rar.p of "UIIplanned" noxious emissions, 
effluents, leachates, harge spills, etc could seriously harm wi.ldli.fe and too 
vi1.dl.i.£e habitats, with1ncreased noi"" levela ""rtain to have adverse impact • •  

Additional land will he consumed by Il! W  transportation corridors for handling increased 
traffic in the area. 

Newman The fact that over one-half of the., site is belOW' the .lev&.tion of the 1OO-year flood
plain, and over 75% of the site is bel"" the elevation of tbe 500-year floodplain 
illuatrate. again the Federal Government IS failure to practice what it preaches, to 
prohibit new developllOnt in the floodvays to the greatest .. xtent possible . 

The middle third of the site will require flood proofing and NllOff vater control 
for the liquid storage, ash ponds, SRC product storage . coal storage, and the Admini..
tration Building which vill result in floodplain emrroachment and impects. The harge doelr::illg facility for the demonstration phase of the project vill ne"" •• itate the re
maval of 700 feet of riperian habitat, but the docking facility .... y be greaUy in
creaaed vith coaercial expansion since "It ia estilll8.ted that almost 105% of the com
.rcial plant I. feed coal will be supplied by barge . "  (pege d-5) .  

In addition to the eDCroachment of the barge-docldng facility on the floodplain, other 
site facilities will eDCroach on and acm.rsely impact the floodplain and the ri .... r :  

1 )  the raw water intake ",cate d imms diate ly dovnstre am of t he  barge facility 
will require 2,000 yd of dredging for a channel inlet, and elimination of 312 r?- of riparisn-ri""r bottom habitat, and floodproofing to aoo"., the 
500-year flood elevation; 

2) the wa..tevater diIf'uaion jlYstem elluent line will require disturbance of 
120 m2 riperian and 192 III"' ri .... r bottom habitat ; 

3) the location of the aah ponds represents an encroachment on the Green River 
flood-plain of about 5 acrel, with the ba"" of the landfill helow the 100-year flood le""l, and the top of the embankment abare the 500-year flood 
eleTatiou; 

4) the liquid product ..torage and associated spill containment reseM"oirs will 
he surrou:oded by a dike syptem raised aoo"., the 500-year flood elevation; 

s) the SRC aolid product starage vill he stored in an o!l!!n-dil!ed area, di.ked 
to aoo"., the 500-year flood eleva�ion; 

6) the open coal storage area will encroach on the flood plain and � to 
provide floodwater protection from the 500-year flood event. 

The construction, operation, and maintenance of the site facilities in the flood
plain can he expemd to cau"" significant a8varse 8nrl:ro_ntal. effects in the area 
affected by them, � exooss of those createo;! by existing uses. The barge-docking 

facility will seriously impact a large ripanan-river bottom area and water-quality 
of the stream during construction, expansion to the cOllllDS rcial phase, and during normal 
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docld.ng and maintenance activities.  A Project of this dimension is never without 
spi.l.l.s, leakages, rnr.ious air emissions, and evan severa accidents in tM loading, 
wiloa.ti.ng, and docking processes, whose consequences deser.... a degra .. of speculation. 

The vater irxtaka channal will require periodic dredging, and all of the structures 
that are flood-proofed for a 5OO-year flood. may DOt he fool-proof. It ia hiothl7 
questionable whether the ash ponds and liquid product storage and associated spill 
containment reservoirs should he located in the flood plain, hecawoe of our lack: of 
knowledge of the composition of the"" wastes and how they should he clispo""d. Clay 
liners leak with regularity and this appears to he recognized in the DElS for leachate 
collection removal ia to he provided abow and helOW' the "imperviowt' u""rs . other 
built-in protection sy«tems may not function under the stres""s of a 500-year flood, 
OR NEN A HUNDRlID-YEAR FLOOD .  

WAT ER  QU.ALITY AND io/ATER Q1lA1TITr 
Coal-conversion facilities consume vast quantitie s  of water. Substantial amounts of 
water are also consumed in mining and preparing coal for conversion. The SRC-I �CIOrr 
stration Plant ia expected to consume approxi.mately 2, 520 gallons/ minute. while the 
estilll8.ted water woe during comme rcial operation is estilll8.ted to he 16, 500 ga::.J.ons/per 
milute withdrawn, and 12, 000 gallons/minute consumed, or approxi.mately T� of the 7-
day, 10-year lov-flOW' of the Green Ri""r. The DnS acknowledges that "Becawoe of the 
large vater requirements of each facility, and the existing water requirements, cOlI>
petition for water woe .... y develop. The navigable waterways cannot afford to haw 
their fl"" significantly reduced if this would affect navigation. " 

this rate of water withdrawal 
particularly in periods of lOW'-

flOW' during drought. The Green River receives a wide variety of IIWliciPal' domestic, 
industrial and agricultural discharges, with major impects in form of cooling vate r 
fro" a paver station, and h:iD>-,,!,diment load from strip-mining operations. Heavy 
sediment loads, coupled with continual barge traffic, ha"" produced severe turbidity in the river. The heavy barge traffic expected to support the Newman Plant will Plant 
add significantly to an already serious situation with regards turbidity and the SBC"I -
consumption of Green Ri .... r water v:IIl rai"" oo ncentrations of haz�Ufubstances and 
trace elements which have hsen reported in amounts exoeeding the criterion for the 
protection of aquatic life , to still higher levels. 

The DEIS tries to minimize the expected impact of SRC-I on the water quality of the 
Green River by noting that zero-vastevater discharge plant designs are heing _veloped 
that will contain all vater effluents, but such a system ia not only far from perfected, 
it ia not lilmly to attain such perfect operation. Polymlclear aromatic c=pounds (PHA) are expected to he emitted during the operational phase of coal conversion 
proce.""s and will he monitored along with trace elements in the wa..tewater discharge . The fact that current and projected standa.rds do not yet exist for the possible chem
ical compounds that could he generated within such a facility, lIII1ke synfuel plants a 
high-risk venture . The SR:-I facility has the added potential of serioualy impecting 
groundwater quality through the escape of leachate. from coal storage and handling 
areas, solid va..te storage areas, solid SRC product storage and handling areas, liquid 
product .taoage areas, wastewater col1sction and retention facilities,  etc. 

AIR ;lUALlTY AND CQAL.CClNVERSIOIl PIANrS 

The experimental nature of the coal-conversion process is clearly evident in the DElS 
attempt to characterize emissions and emission rates and.::the conclusions 

that "Because planning for the COJ:l!ll8 rcial plant is still in an early stage , the emission 

:l> I .". 
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rate s cannot be estimated with a high degree of ce rtainty. " (page xvii) ,  and "Accurate 
fugitive particulate emission prsdictions cannot be made at this ti.1l'l ; only monitoring during demonstro.tion plant ope ration can 61"" a reliable e sti:nate fro'" which to scale . ·' 

Since the coal hydrogenation step �produce unique emissions and health effects 
the public is genuinely coneernad"�'"Iocg-renge transport of pollutants, particularly 
because ID8.JV elements and organic compounds are concentrated on ?articles too small 
to be trapped by conventional stack-gas cleaning ""thods. The extent of potential 
worker e,,?osure to carcillDgenic coaopounds has also to be deten:ri.ned. 

Considerable discussion is devoted in the DElS to environmntal and health 
effects monitoring but the question !IP.lSt be asked as to how rigor<>us this assessment 
will be ,  and whether, when health hazards are identified, will they be 
gi .... n proper re cognition, with adequate controls instituted? 

How efficient are "coal scrubbers" and electrostatic prscipitators .Q!U:.. 
iY!l? Can the monitoring systems detect "unique emissions" ? Will the se  
syste ms  be conscie ntiously operated and l:l8.ilItained .QYtl: lia!!? 

The Clean Air Act is under attack as are the Clean Water and Strip-ttining Acts . This 
is a tilDe of wealtaning ell'liromoental controls, lo,..,ring of environcental standards, and 
poor enforcemont of ell'liroIlEntal regulations. Pre""ut da,. attitudes and the level 
of the art of abate ... nt techniques, casta 6aubt OIl- adequate monitoring, identification, 
coutrol. treatmout, storage and disposal of the vast array of pollutants associsted 
with and engendered by the mining and preparation of coal, and the coal conversion 
prooess. 

A HATTEII (J! PRIORIT IES 
Should Syntuels be da""loped given tbe se rious e ll'Tironmontal problems (acid rai!!, in
creasing le .... ls of l!.2:l etc) associsted with their production, and the need for enor:aous 
goY8l'1!1!!!nt subsid:c to determim' tbe feasibility of a co"",,"rcial synfuel industry 
under appropriate enriroIlEntal controls? 

Tbe DCIS on �-I ... ntions that : 

"Conservation ia an ilDDediate and cost-effective way to deal with the emrgy 
problem.", and that, 

"Solar and other rerewable energy reeourcos ofter the nation some of its best 
opportunities to become self-sufficient in e ne rgy over the long-term" (page 1-4) . 

Yet the mas doen DOt gi .... thea credibility as benip alternatives capable of achieving if supported and promoted ( given a free -net) energy self-sufficiency for this count17 
within a short period of tilDe. The ,,"port of the ErBrgy Project at the Harvard &si
nes. School, E!i!3GY rtlTUR!, points out tbat C<JISERVATI<JI ENERGY is DO less an energy 
alternati .... than oil, gas, coal, or nuclear, and that : 

"If the United States were to maka a serious committment to conservation, it might well consume 30 to 4D percent leas energy than it DOW does, and 
still enjo,. the &SIlO or an ..... n hil!her standard of living. That aaving 
-.l4 DOt hinge on a major techmlogica1 breakthrough, and it would re
quire onl,y modest adJust_nts in the way people li"" . Moreover, the cost of conaervation energy is very COOllp8tiU .... ,with other enorgy sources .  The possible e ne rgy  aavicgs would be the equivalent o f  the elimination 
or all. imported oil--- and then SOlDO . ·  

-6-

The Marvard energy study also noted that it i. entirely po.sible for .olar erergy 
to met as !III.lCh as a fi.!'th of the country's energy meds by the year 2000 without 
a te chnological breakthrough, for the kind of solar technology at hand can effect a 
20% contribution. 

A mors responsive public policy is re quired to overcome the obstacles to near-term solar em rgy. We ask that se rious consideration be give n ConseZ"'V'ation En!rgy and 
Soler Emrgy as alte rnative s  to the .ynfuel program. 

Mary Kay Moo�, President 
Sassafras Audubon Society 6620 East State Road 45 
Bloomington, Indiana 47401 
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SIERRA CLU B 
C U M B E RbAN D CH APTER 

February 27 , 1981 

Comments on the Draft Environmental Impa c t  Sta tement 

Solvent Refined Coal--I Demons tration Proj ect , Newman, Ken tucky 

DOE/EIS-0073-D/VI 

The document under considerati on is certa inly amazing . At 

better than eight hund red pages , it easily passes the "weight test . "  

Yet , for al l it s s i z e ,  it contains little informa tion . An environ

mental impa ct statement s hould 

provide full a nd fair discussion of significant environ

men t a l  impa c t s  and shall inform decision-makers and the 

public o f  the reasonable alternatives wh ich would avoid 

or minimize adverse impacts or enhance the quality of 

the human environment • • • •  Statements sha l l  be c oncise , 

clear , to the poin t ,  and shall be supported by eviden c e  

that the agency has made t h e  necessary environmental 

analyses, 
( Council on Environmen t a l  Qual ity ' s  NEPA Regula t ion s :  

40 C . F . R .  & 1502 . 1 )  

This DEIS i s  a smokescreen o f  words . 

The vagueness combined with the length of the document appears 

to result in part from a desire on the port of DOE to " s e l l "  SRC-I 

by concealing significant points against it . The consideration of 

alternatives is not even-handed. The one-sidedness of the point of 

view is clear in the treatment of e le c tric power, for instanc e ,  

which will b e  discussed later. The lack o f  clarit y ,  however, a ls o  

comes from an a ctual lack o f  informat i on .  Time and again there 

are confessions tha t facta are unknown . The following stat ements 

are typic a l : 

One of the primary problems in predict ing water quality 

impac t s  is tha t the impa c t s  of individua l effluent 

c omponents are not yet fully unders tood . This problem 

is grea tly aggrava t ed  at the programmat i c  level of 

c onsideration because of the chemical varia tion in the 

effluent receiving media and differences in coal feed 

chara c terist i c s .  
( p .  1-42) 

Of the proposed " Demonstration Plant " materials that could 

poten t i a lly impa c t  human health and/ or the environment , 

only process solvent has been screened to date • • • •  
Results also show the wilsonvil� process solvent 

" when werry to pick out 2Inything by itself. we find. it hitched to everything c.-Isc in the univcnc.· ... 
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to be less mutagenic than the For Lewis process 

solvent . Further chem i c a l  analyses of these materials 

will be conduc ted to determine why t he observed difference 

is SO gre ... t .  ( p .  Z-41) 

A reader of the DEIS can only c on c lude that no one knows what the 

impacts of a synfuels plant w i l l  be and that people living near the 

plant will be used as human guinea pigs . 'The apparent concealment 

and the l ack of facts are equally frightening .  

No valid reason for constructing a synfuels industry--or even 

a single synfuels plant--is given in the DEI S .  Suppos9dly the 

first section of the main body ou t lines the 'rpurpose and Need for 

the Coal Liquefaction Program" but one wonders why thi s section 

was written at al l .  It recites various possibi lities for solving 

the energy crisis without comparing them in any meaningful way. 

'�a t  would be helpful is facts about net energy produc t i on for each 

approach and about cost effect iveness (how many dollars does it 

cost t o  produce a b arrel of oil by coal liquefaction compared to 

the cost of securin� the equivalent of a barnel of o i l  by conserva-

t ion , for instance? ) .  

I f  the goal o f  the united States i s  t o  produce the quickes t .  

cheapest barrel o f  new o i l ,  w e  would n o t  rush down the synfue ls 

p a t h .  As Robert Stobaugh and Daniel Yergin indi cated in their widely 

acc laimed book , E'tet5;r Future , " I f  t h e  unit ed States were to make a 

serious commitmen 0 conservation , it might well con sume ,0 to 

40 percent less energy than i t  now doe s ,  and s t ill enjoy the same 

or an even higher st andard of living . • • •  The possible ene rgy 

savings would be the equivalent of the elimination of all imported 

oil-end then some" (New York : Ballantin e ,  1979 , p. 167) .  Why does 

the DOE choose to push the synfuels t echnology , about which 

ab surdly little is yet known, when the billions of dollars to be 

spent on this technology would buy a sure return in the future , if 

invested in soft paths , such a s  hydropower and biomass and conser

v ation? This question demands careful co nsidera tion in the final 

E15, sinc e ,  unless it can b e  answered in favor of synfuels , there 

is no reason to build a 6 , 000 ton per day coal liquefaction plant 

at this time. 

Whatever one thinks about the adviaability of a l arge-scale 

synfuels program now , the draft DEIS does not justify the building 

of SRC-I , if SRC-II is cons tructed. Through admitt ing lack of 

knowledga o f  many o f  the imp ac t s  of synfuels technology, the JOE 

taci tly recognizes tha t i t  is putting at risk the workers in the 

plants and the people living near them . The DEIS does briefly 

compare SRC-I and SRC-II ( p p .  xxviii-KXix ) .  In th i s  comparison the 

only fea tures unique to one plant which are cited are "solid-liquid 

separation" and "wastewater treatmen t . "  Are these sufficient to 

justify risking the health of two populations? If it is found to 

be essential to build a 6 , 000 ton per day demons£ra tion plant now, 

would i t  not make better sense to build one plant , monitor it , and 

then later build a second plant using results gathered from the 

first ? This matter should be considered in adequate detail in the 

final £IS. 

:x> , 
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The waste generated by jus t one synruel plant will be horrendous . 
One commercial plant alone wi ll produ ce approximately 3 , 000 tons 
per day or ash , gasiri er s l ag ,  and rlue gas sludg e .  Over the course 
or twenty-Ci ve years , each or these plants could be expected to 
produce enough so lid waste to cover 250 acrea to the depth or 50 
reat . This volume or waste production is roughly equivalent tm 
what would be produced by a city or one million population . 

The volume or waste p roduced by coal l i queraction has apparently 
been played down in the DEIS ror SRC-I .  According to the Fhase 
Zero Deliverables the site or the plant was 1050 acres . This site 
would ha ve',' room ror storage or rive-,-ears or gasirier slag rrom a 
commercial plant. Plans had been made to acquire an addi tional 
�OO acres , which would result in a site or 1�50 acres allowing ror 
storage or l� years or slag ( th e  original 5 plus 9 more) (Tasks 1, and 2, p. 444-) ., In the DEIS there is , as far as I noted, little 
rererence to the size or the site. I assumed tha t it was still 
1050 acres u,til I happened across a page sandwi ched between 
the t i tle page and the table or contents ror appendix C. 'rh is 
page lis ts changes rrO:D the Phase Zero design that are "being 
evaluated" and that "have been incorporated in the data presented . "  
The rirst change i s  "The site acreage is now extended to 1484 
acres rather than 1050 acres " ( p .  C-3 ) .  Then I discovered rootnotes 
on two tables about land us e ,  the rirst or wh ich runs , "The site 
area to be removed by th e SRC-l racility is correct a b  shown in this 
table ; howev e r ,  the total s i te a�ea has been increased to 600 ha 
( 1484 acrea ) .  The land us e  .classiri cation or the addi t ional s i te 
area has not been determined" ( p .  4-20) . The dis cussion or the 
storage space ror gasirier slag is bland but confus ing : 

Because of large quantiti es ,  the gas irie r slag and 
rlyash will occupy a large land are a .  For example , 
during the op era ti on or the demonstra t ion plan t ,  a 
16-ha ( �O-acre) area will ba required ror ash lisposal 
and storage . During a l�year per iod or c ommercial 
operation, 72 ha ( LBO) acres would be required ror ash 
storage . Addi ti onal orfsite storage areas may be required 
during commercial operation or the facility. Precise 
area requirements will depend on landrill configurat ion. 

(p. 2-26 ) 

There is no mention here that the s i te has recently been enlarged 
by over 400 ac res , apparently to store slag , and it is not sta ted 
tha t ,  according to the Phase Zaro Deliverable s ,  a, 1�50 acre s i te 
would not be adequate to hold the slag ror more than l� years of 
c ommerCIal operation. The rinal ElS sh ould be more explic it on the 
waste problem . Can 148� acres contain the s lag rrom the entire 
p eriod exp e cted ror c ommercial ope ration? rr so , how? If not. 
where will it be put? 

Spin-orr questions rrom the matter of s i te enlargement are 
what i s  the l and use c lassirication and what is the agricultural 
value or the extra �3� acres slipped into the site? The final 
EIS should not ignore this matter. 
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The final DEIS should also c onsi der another aspect or wast e  
disposal. In 0-15 the DEIS considers raising the waste disposal 
si te !!bove the 500" year rloodplain via the importing of II million 
yards� of soil at a cos t  of 333 million. This alternative is 
dismissed in the DEIS as too expensi ve and as causing too big a 
delay, ie two years , in the proje c t .  What is not d iscussed is the 
possibility of raising the s i te abo ve the lOO-year floodplain. 
Since the byproducts from this process sh ould not end up in 
streams in the area, DOE should strongly consider raising the 
waste disposal site above the 100 year floodplai n .  DOE is reque sted 
to report on the results or this analysis in the final EIS. 

Electric power, like the s ize or the sit e , is an issue on which 
DOE knows more than it appears to care to tell in the DEIS. There 
is no discuss ion of the availability of alectric power in the 
section on "Description of the Exis ting Environment" at r;e ..... an , 
although the availability of water, coal, and transportation are 
considered ( pp .  1-34 to 1-36) . On p .  3-45 under Electricity there 
is a glib sta tement that "The current electrical transmission and 
distribution system at the site is not adequate to s upply a ll of 
the power needed by th e SRC-I proj e c t .  A proposed Baskett and 
Newman 16l-kV transmission line and �witch ing stations will be 
adequa t e  to serve the SRC-I proje c t �' ( p .  3-45 ) . "Pro ject" here, 
though it may no t be immediately apparent to the readar, re�ers 
only to the demonstrat ion plan t .  Acc ording t o  the Phase Zero 
Deliverables , the commercial plant wi ll require 375,000 KY. This 
would have to c ome rrom a not-yet-constructed sourc e .  It is expected 
that the projected D. B. Wilson c ommercisl facility will be this 
source. The D. B. Wilson site will have two units or 395,000 KW 
each . In other wo rds , the commercial plsnt will, use most of the 
energy produced by halr of the Wilson plsnt ( Tasks 1 and 2, p. 59 ) .  
Furthermore , according to the Phase Zero Deli verables, the supply 
of electric 1ty is guaran teed neither ror the demonstrstion plsnt 
nor ror the commercial plant . The Big River Electric Corporation 
will have to renew a contract with the Southeastern Power Administra
tion to obtsin enough capacity to supply the 75,000 KW needed by 
the demons tra tion plant , and it will sell this extra power on a 
first come first se rved basis ( Tasks 1 and 2, pp. 57-58) .  The 
e lectricity from the Wilson plat, ir built , could also go elsewhere 
( Tasks 1 and 2, p. 59 ) .  Obviously the question of electric power 
has to be dealt with in detail bero re the operation of SRC-I can 
be cons idered to be even feasible . Furthermore, the cumula tive 
impact or SRC-I and the Wilson plant should be adequately conaidered. _ 

Another area in wh ic h the DEIS is strikingly incomplete is 
transporta tion . Something is written about roads and railways .. 
little about bar�es. Tasks 1 and 2 or the Phase Zero Deliverables 
(pp. iii and 444- ) produce the impression that trains will be the 
major form or transporta tion for coal . At the 29 ,400 tons per day 
level of operation, 750 railway cars will go through per day , we 
are told. The DEIS is not so sure : " Coal will be transported to 
the demonstration plant in an 80-car unit-train. • In the event 
that the coal is purchased rrom a mine tha t does not ha ve rail 

:x:, 
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access, c oal will be barged to the demonstra t i on plant " ( p .  4-93 ) ;  
"All coal for the commerci al plant wi ll be transported by barge" 
(p.  4-96 ) ;  and, under changes from Phase Zero , " ;" ba r;;L dock 
includes capabi l i ty for construct ion equipment and possibly coal 
delivery " ( p .  C-3 ) . -Nhy is there a change from trains to barges 
for coal transporation and is barge transportat ion for 29 , 400 tons 
per day feasible? The fina l EIS should say . 

I,ater availability is not adequa t e ly discussed in the DEIS , 
particularly in light of the new empha s i s  on barggs and the need 
for the '.ilson plant . The sumL,ary note s :  

The c umulative water c onsumpt ion f o r  t:le 3RC-I commercial 
plant , the Ii. R. Grace synfuel plant , a nd the D. B .  
Wil son and Paradise genera ting plants could exceed 30� 
of the Green River ' s  7-d , 10-ye ar low flow . The Ohio 
River B9sin Commission has adopted l� of the 7-d , 10-year 
low flow as the guideline criterion for identifying 
potential adverse impacts from water consumption for 
energy. Water consumption from the Green River i s  a 
potentially serious c umulative �fe c t ., 

( p .  xxiv) 

Would this effect actually be to lerable? Would even the effect 
of the commercial ' "RC-I plant and the Wilson plant , which seems to 
be essential to SRC-I , be tolerable? Conc entrations of pollutants 
would inc rease , for instance , as the volume of water in the river 
decreases . Ac cording to the Environmental Report , which c i rculated 
with the Fhase Zero Deliverables ( Appendix G-153 ) ,  SRC-I is expected 
not to be in compliance with proposed state and federal criteria , 
not only for cyanide and dissolved oxygen , but also for mercury, 
phenol,  and possibly chlorine. Als o ,  wha t will be the effect of 
the decrease in the water on the transp ortat ion of coal by barge? 
The DEIS stat es : "Because of the large water requirements of 
each fac ility I coal conversion - , and the existing water require
ments, compet i tion for water use may develop . The naviiable water
ways cannot afford to have thei r flow significantly reduced ir 
this would affect navigation" ( p .  1-34 ) .  \'ould it? This should 
be answered. 

There is also incompleteness in the discussion of impacts on 
wildlife.  To make only ane' point,  the Environmen tal Report 
circulated wi th the Phase Zero Deliverables (APpendix D-78 to 79 ) 
not ed that the SRC-I plant is located in a pathway of bird migra
tion . The plant will have stacks and a cooling tower producing 
clouds of condensed steam . Migrating birds are attracted by the 
lights of buildings and towers during hazy and foggy periods . 
When they knock high towers "resulting casualties and in�uries may 
be in the thousands . "  The DEIS is strangely silent on b1rd migra
tion ( see p .  3-12, which mentions birds in other ways ) .  The EIS 
should at least explain why this point in the Environmental Report 
is now considered to be worthless ( or is it? ) .  

Among the many , many further questions wh i ch  the DEIS does not 
c over but which should be dealt wi th in the final EIS are the 
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follow i ng :  

If you a ssume tha t  biologicals i n  ohe wastewaoer tre a tment 
system are destroyed by an upset ( p p .  C-25 and 26 ) ,  ho'" long 
would it take to reestablish the biologic als ; how and from what 
source would biologicals be replenished ;, what would be the effect 
on plant ope ration, particularly wastewater discharge, 

'ony will only s ome of the hydro carbon storage t anks have 
floating roofs? ( p .  C-29 ) 

�ha t measures will be taken to prevent the bottoms of the 
various landfills from being bulged up by high groundwater during 
floods? Since these landfills must serve as long term containment 
facilit ie� absolute care must be u s ed in their design .  ( p .  C-34 ) . 

Who serves as an independent judge of the safety of propietary 
catalysts? ( p .  C-18 ) 

Current plans call for polymer coatings t o  be sprayed on 

coal reserves to reduce fugitive emission s .  I assume thi s  spray 

will be similar to what is sprayed on coal hopper cars to reducffi 
t ransport shrinkage. If this is true , I recommend your figures 
be reconsidered , because at least one recent study in Railway � 
found the sprays to be ineffect i v e .  

A numb er of sections i n  t h e  DEIS ( particularly section C )  
indicate tha t many important deci sions regarding emission controls 
have yet to be made . When wi ll these decisions be reached and what 
opportunity w i l l  the public hav e to participate in these dec isions? 

What is the approach velocity for water int a ke , since this 
effects the impa ct on fish and planktonl 

'/hat w ill be the role of blowdown tanks in controlling emergency 
upsets? 

Rough calculations indicate that enou�h waste heat will b e  

generated to heat more than 17 , 000 houses ( 1 .7 x 109 BTU(hour--p . C-14) . 

Can some constructive use be made of this heat? 

I� conclusion , if , as seems likely ,  DOE decides to go ahead 
with this project , it should keep in mind its statement on pages 2�18 & 19 
which, begins :: ,  "Through chemical reactions involving coal , the 

SHC process '01111 produce a broad range of material that contains 

carcinogenic and mutagenic organic compounds • • • . " -rhis state-

ment is a blanket commitment by DOE to do everything possible t o  

minimize the risks associated with these plants and t o  conduct on-

going research projects to , insure that impacts are kept to, an abso-

lute minimum . 

For a variety of reasons the c it i zenry of this country have 
very little trust in gov ernment , and yet DOE is asking us to trust 
it in this matter.  Will DOE be willing to come forward and say that 

:P I 
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a certain tecbnology appears to pos e too great a tbreat or perbaps 
would cost too mucb? Tbe consequen ces of not doing so would 
incl ude tbe loss of public support and furtber delays in meeting 
our energy needs. Tim e  will provide tbe answer. 

I / -"' .':; � ;J . ..  j'?"'�.'7-
Mary B .  Davis 
Syntbe tic Fuels Chairman 

/' /� �", . . J�( ... w" ./ . .  , - ... '- ' , c  ,'w 
_ "" .  r).: ",' ...... : J.  .... J 
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James A. Reafsnyder 

1849 Woodfill Way 

Louioville, KY 4 0 2 0 5  

February 2 8 ,  1981 

R e s ea rc h  and Development Manager 

SRC Project. Office 

U. S. Department of Energy 

SR C · I Public Hearing 

Poot Offic e BOl( E 

Oak Ridge, TN 3 7 8 3 0  

D ea r  Mr. Reahnyder: 

48 

I have r eviewed the DOE/ EIS . 0 0 7 3 /VI a nd VII for the Solvent Refined 

C oa l - I  Demonstration Project at Newma n, Kentucky from cover to 

cover, a nd I have visited the proposed site a s  well. My special 

interelt i s  in the a rea of water quality, aquatic habit&t impa cts a nd 

groundwat e r  pollution and. 10 far a s  I am concerned. the s e  subjects 
a r e  poorly treated in this D EIS .  Indeed .! find the document to b e  so 

totally inadequate ... a to make it completely usele s s  a s  a n  inst run1ent 

0( evaluation. My r e a s o n s  for this conclusion are many, but for the 

lake of your time a nd mine, I will cite only one. 

Turn to page 4-32 of Volume I and read the last paragraph. Thh i s  
t h e  beginning of a d e s c ription of the I '  simple model" u s ed in developing 
the analysis p r e s e nted in Table 4. 7. Major d e c i s ions are to be based 
on this work which, when given a c l o s e r  look, turns out to be the d e s i g n  

equation f o r  effluent. entering streams which a r e  rapidly flowing a nd 

completely inixe d. T h e  Newman plant effluents will enter Green River 

backwa t e r s  held by a n  Ohio River mainstem high� 1ift dam. This reach 

forms a long, na r r ow lake , not the bubbling, flowing stream upon which 
the D EIS calculations ;;;-ba sed. The a s sumption of complete mixing, 

a. applied to this system, i s  without a s emblance of scientific c r edibility. 

How can anyone ba s e  an honest decision o n  this document? 

I request that the Administrator deny the applicant' s permit. 

j. 

Sincerely, 

" . i'" ,-' t(J l j t' l - :" �� ' _ } � : L.-__ 
Hugh T. Spencer, Sc .. D. 

Board Chairman. Valley Watch. Inc. 

bi .. q 0 " ;",u,"u 

::b I 
� 10 



Gl � , � "' k 'l- � � f-: � L ,,1"-r � ,�r I- � 

f . � � � f- � ,� t t � ' 
f!.. � , t  t't l , . � l - � .  1- l ' 
1 - , ( t.1 � 1: t If \,  f .  � r � ! t � n 1 � 
, 

t � � � . 
\: I. i ; � ' l � � � -

}t' ? � � � q � t � rn '" r n h t s � � � � �� t � .�  � } � � ,, &  ' l  � \3 f � '-<:� 
, 1 r � \ � � ' �  t � !� � r � f f " � k t t t . � J � � � . f· �J t � � � � 

. '  � � � 'f "$ 

09 l-'<j 



'�, 

� � � '< J ) 
,,;� J 
� 

A- 1 51 



Coraments on S o l i d  W a s t e  D i s r o s a l a nd l" a s t ewa r. e r  � . a n o. g e m � nt 

51 
Concerning the Solvent R e f i ned C oa l - l D em o n s t ra t i o n i ro j e c t  D ra ft Env ironme nta l Impa c t Sta t ement ( DO�/�I S 007 3 -0 /V I I ) , henc eforth 
known a s  DEIS . 

A )  OEIS 1 . 4 . 4 . 4 . ( 1-47 ) l i s t s , among �hbt � r 8  r e f e r red t o a s  
"unavoidable adv ers e  impa c t s , " mt h e  d i s p o s . l  o f  a s h  from t h e  f a c i l i 
t i es ann mi n in� wast es c o u ld c ov e r  1 a r e e  & r e d S  o f  t o p s o i l  mak i ng 
these areas perman e n t l y  u s e l e s s  for p rod u c t ive p u r pos e s . "  

We wish t o  know ho� g re a t  t h i s  impact w i l l  b e  a na how 
unavoidable i t i s . 

Sect ion C . 2 . 3 . 2  ( C - 3 3  & ) 4 )  s ta t e s  t h a t  " t he �a s i f i e r  �a s t e s 
w i l l  be pumped . • .  a s  a s l u r ry "  to t he l a nd f i l l  Cl i s p o sa l s i t e , 
whi ch it refers to as a " p o nu " . It i s  a " pa re n t  f ro m  t he D E I S  that 
d i sp o s ing of ga s i f i er wa s t e s  t h is w a y  r a i s � s  � nUlober o f  u n r e so l v ed 
is su es . There s eems to be a great l i k e l i hOOJ thet t h e s e  " lan d f i l l s "  
or "ponds· w i l l  end up b e i ng p e rma n�nt s i n k h o l e s  o f  po t e nt ia l ly 
t ox i c  DlUc k .  T he OEIS ra i s e s  t h e  p o s s  ib i 11 ty t ha t stor inr, t h e  wastes in t h i s  semi - l i q u i d  form � i l l  e v e n t ua l l y  l evd t o  t h e  l i q u e 
fa ct ion of the c l a y  i n c ul a t i n �  l a y e r , c omp l i c a t . n g the probl ems 
of u lt imat a d e c ommi s s i o n i n g  a nd m a k i n g  the l a nJ f i l l c o n s id e r a b l y  
l e 9 s  safe . The O E I S  a l s o � i  v . .  s no i n d  i C d  t i on of ho� c l osure o f  
these la nd f i l l s  c ou l d u lt i;"" t " l y o c c u r . I t  SU;'g e s t s  n o  t e c h no l ogy 
tor de..wa t e r i ng t h e  wastes e,nd s t a t e s t h a t , if it w e re n� c e s s& ry t o  
remove them t he r e  w , u l d  b �  a J a n � e �  o f  rupt u r i ng t h e  prot e c t i v e  
c onta iner , n d  c ont am i n<. t i n g f r o u nJ � A t e r  ( 4 . 2 . 2 . 2 ) . T h e c l e a r  imp l i 
cat ion i s that there a r �  n o  r e a l  n l an s t o  . 1 0  a ny t h i ng a b ou t  t he m . 

The OEIS d oes  s t a t e  t h a t  " i f  �;: s l e  st o rur,e " r � " s  a r e  to be 
left  intact �nd c o ve r ed . w a s t e s  w i l l  h�v� t o  b e  d �w a t ered , l e a c h a t e s  
trea ted , and t h e  l a nd f i l l s  c o v · , red i n  a If. a n n e r  a p p r ov ed by ::itat " 
or Federal regu l a t ory . " e n c i e s . "  ( 4 . < . 2 . 2 )  N o n " t h " l � s s ,  s e c t ion 
C . 2 . ) , whic h d e a l s  � i t h  sol iJ w a s t e  J i s po s � l . is vaGue on t h i s  i ssa8 and d o e s  not h i np.: to ad d r ess , s a. y  I ttChn c l o su r e requi reml!n t s  8 9  st at ed i n  the M a y  1 9 , 19RO " �d e'r;. ,  "eg i s t e r . 

A l thoug;' t h e  ()EI� g i ve S s p e c i f i c  " s t i rn" t ,  s o f  c h e  vaiu",e 
of s o l id wa st e s to b �  l�en !::: r.:.. t t..:d J u r i ng th� d emon s t c a c i o n  onJ com
qlierc1al pha s e s  ')f t h� p l a n t s  r · r o j e c t p.cJ o p � r i.t t ion , i t  gives no 
ind icat ion of how muc h  land 'rlou l j  b �·� E.l f re c t�J exc � r t  tha t t h i s  wa st e would t a k e  " la re:2 �l r c.:<J s "  rermb f l ' . ! l t l y  o u t  (If p r od l lc t i on!. T h e  
D E I S  a l s o  r, i v e s  rlO - i n f()rm;� t l , )n 0 1 \  t t h !  ' a t t " r  c n n t <- n t  o f  t h e  ... a s t � s  
o r  o n  the ir u l t im" t e  · ' o s s i t, i l i L y o f  ! , l) j id i f Y 1 1 1 , -

We as!( t h e  [; ,! ra C' l m � n t  I I [  1 n . ' r f "l ! .! t t '  1 1  1 1 : ; : 

- I -
l«rl\ C Rft'tl 

- ? -

1 )  How muc h l a nd t h , ! s t'!  Wb S t � s  · .. d. l l  r t2 rn o V t.:  f ror.: roJuc t l v e  u S e  
dur ing t h e  p ro j ec t ed c own � r c i a l  l i f e  8 f  t h� p l Q nt . 

2 )  How t h i s  land c a n  be r e t u r ned to p rQ� u c t i v e u s e , and �ha t 
guarantees we have t h a t  t h i s  w i l l be J o n e . 
) )  I f  there i s  no k no�n p ro c ed ur e for d e co mm i ss i o n i ng t he s e  
land f i l l s , why i t  i s  n e C t: s s ;:; r y  t o  s L o r e  ) ,Ct s i f i � r  W u s t <:! s in 
l iquiJ fO nD .  

B Th� DEI S  s ta t e s ( 4 . 1 . ) . 1 .  s i m l l o r l y  2 . 2 . 1 . 2  . , . d  � . 2 . 1 . 2 )  
t h a t : "The system � i l l  b e d e s i rneu t o  o p e r� t e w i t h  L o t a l  �a t e r  
r e c y c l e  and z e r o  d i s c h.1 rge . u u t  ha v e the fl e x i  b i  L t y  to t r e a t  a nd  d i schal:'ge .& 1 1  .a s t ew<.:a t t r . .  h e n  ., r o c e s S  o p e r a. t i n.'",: c O fLd i t i o n s  
do n o t  a l low re c yc l e . " 

A c c o rd i ng to t h e  O E I �  s u c h  ( onJ i t i on s  w ou l � be e x p e c t �d to 
ob t a i n  d u r i n g  a rrolon�ed " l a nt shutdo�n ( C . 2 . 1 . 5 ,  C - 2 � ) . The  
stat ement t h a t  t he sys t em w i l l  b e  f l e x i b l e  i m p l i e s  t h a t  i t  w i l l  
a ch i eve t o l � ra b l e  e f f l u e n t  J i s c ha r�e l e v � l s  a t  s b c h  t imes . T h e  
re�ort ,  however , d o e s  not i n0 i c a t e  w h a t  t h e s e  l e v H l s  w o u ld b� , 
saying that " EP A . K en t u c k y  . •  � ()OE w i l l  j o i nt l y � ev u l o p e f f luent 
l i mi t a t i ons for the n l a n t . "  P r � s " m� b l y , t h�se w i l l  b e  d ev e l oped 
by A p r i l ,  198 3 , the d a t ed � i v en i n  T a b l o .  1 . 17 ( 1 - 4 � )  a �  t he d a t e 
when fn arpl i c � t i on for �n � � D�S p e rrn i t  w i l l  �e r eq u i r �d . 

We have rea son f o r c o n C e rn a b ollt t h i s. s i nc d ,  & l t hough th� 
OilS repeat ed l y  s t r � '"  e s t h ·, f l e x i u i  l i t y  Jf t n 2  " y s t �m , it c it e s  
a s  an ;,,:dvent ; �E: o f  a l.ero -(J l S c � a r � e  � y s t. dn " s im�; l i fi e d wa s t e - wa t � r  
treat",ent" ( C . 2 . 1 . 2 .  C - 3 4 ) . l' r esUln" u l y t h i s  meuns th� l. su c h a 
system is pr e fera b l e  b e c Q u s �  w u s t ew� t 0 r  t h a t  i s  r c c y c l �d in t h i s  
�annpr will not have tc  be & S  c l ea n b S  i t  wo u l d  h�ve t o  L e  i f  i t  
w e r e  d i sc h a r e:ed into the C r �� e n  h i v � r . l-t onc t hd l e s : , t h i s  i s  t h� 
system that � i l l  be d i s c h& r " i n " e ff l lJ I! n t s  w h � n  o p t" r� t l n� c o nd i t ions 
make it nec � ss. ry . . . h � t  r o s i t i v � b s surar lces do �� ha V �  t�� t w� s t e 
wa t er treat:ilent t:m r, l ne � r i nr w i  1 1  "Iflt: lf t.  <i c c e p t a l: l e 1 L!v e l s  f or s u c h  
d i scharr.:e wh en t he s y s t e m  i s  no t j � s i g n �d for t l1':' L ru rpos � ';' 
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!O ftC e rn l D I  the S o l v e n t  R e f i n ed Co a l - l  D em o n s t r a t io n  P r o j e c t  D r a f t  
Env i r o n. a n t a 1  I.p a c t  S t a t am e n t  ( D O E / ! I S  0 0 7 J - D /V i i )  

C O  ••• D t a  a t  t h e  p u . l lc h e a r i n l  I n  B e n d e r a o n  �y . ' e b r u a r y  2 4 ,  1 ' 8 1 , 
by Mr • •  J e a n  W .  Tr i l l .  Bo. 1 6 6 , R F D  2 ,  R e n d e r a o n ,  � en t u c k y ,  on 
b e h. l f  of t h e  C i t i z en .  f o r  R •• p on a l b l .  C r o wt h .  

5 2  
CO ••• D t .  o n  r . p a c e a  r e l a t e d  t o  Coma e r c la l l z a t lon 

Our d e � i . i o n  today ha. f.r v i d e r  i.p l i c a t io n .  t h . n  a p p r o v i n l  • d e.on s t r . t i o n  p l. n t .  No o n e  h e r e  c a n  d o u b t  t h a t ,  i f  t h e  "av • •  n 
' l a n t  p e r f or •• f o r  . p e c i f ica t io n a  a n d  t h . r .  ia a .a r k . t  f o r  i t a  
p r od u c t ,  i t  v i I I  b • •  x p . n d e d  t o  • c o .m . r � i a l - . i z e d  p la n t . ' o t . n 
t la l  p l a n t  . i t  • •  h av e  b e .n c h o  • •  n and p l . n a  f o r  t h a  p l a n t  ha • •  b e . n  

• •  d e  v l t h  t h i  • •  v an t u. l i t y  i n  a in d . The r e f o r . ,  ve a r e n ' t  j u a t  
t. l k i n S  . b o u t  . •  d • •  o n . t r a t io n _ . i z .  p la n t .  v e  a r e  t a l k i n l  t o d a y  
a bo u t  a co • • •  rc i a l - . i . a  p l. n t . T h i .  r e a l l y  i a  a d e c i 8 ion on 
vhether v a  a r .  r . a d y  to f a c . the d i a r u p t i o n  a c o  •• e r c ia l p l a a t  
v i 1 1  b r i n s . 

W. 8 u b. i t  t h a t  t h e dra f t  a t . t em e n t  b e f o r e  ua d o e .  n o t  p r o v i d e  u a  
. u f f ic i a n t  d . t a  to .a k e  . u � h  a d .c i. i o n  r e a p o n a ib l y .  

T h e  i n t r o d u c t i o n  t o  t h e  a ec t io n  0 .  c om . e r c i� l i z . t i o n  a t  an 
an e z p a nd ed c a p . c i t y ,  p. 4 - 9 4 ,  r e ad .  a .  f o l l o v . '  

"At p r e  • •  n t  t h e  u n a v . i l . b i l i t y  o f  au f f i c i en t ly r e l i. b l .  i n f o r  •• t ion 
r a. a rd i n l  c o n a tr uc t ion .nd o p er a t io n .  i n  the c o  • •  e r c i a l i . a t i o n  pha • •  

p r ec l ud • • • n ind ep end e n t  a n . l y a i • •  i . i l a r  t o  tha t d .v . l o p e d  f o r  
t h e  de.o D . t r a t i o n  p h. a e . "  

Thu . DOE c la im .  t h a t  n e ed ed d a t a  . r e  n o t  a . a i l a b l . ,  t h e n  u • • •  t h i a  
• •  a J u s t if ica t i on f or f a i l ing t o  a d d r e  • •  t h e  p r o b l e m  i n  r .a l i a t ic 
t a ra a .  

I z  • •  p l e .  o f  t h i .  f . i l u r e  v i I I  b e  ahovn i n  t h e  • •  c t i on d •• i l n a t e d  
Pnb l ic S e r v i c e  • •  nd F i n a n c e a  • p .  4 -9 5 .  R a r e  i .  a quo t e  f roa 
p a ra s r a p h  1 :  

"Com • •  r c ia l i z . t i on would p r ov i d e  a a i l n if i c a n t ec onoa i c  b a aa f i t t o  D • •  i • •  a C ou n t y  i a  t h e  f o r a  o f  a l a r g e  inc r ea . e  t o  t h e  lo c a l  t a x  
b a  • •  , b e c . u  • •  o v n . r . h i p  o f  t h e  f ac i l i t y  vou l d  b e  t r a n . f .r r ed f r o .  
t h e  ' . d a r . l  l o v a r na e n t  t o  p r iv a t e  indu a t r y  . t  t h e  end o f  t h e  d e 
aon. t r a t ion p h  • • • •  

" 

Wor d .  l ike " a i. n i f i c . n t  e c o �o. ic b en e f i t "  t a l l  ua n o t h in l . T e t  t h e  DOl i .  v i l l i n g  to u . e  t h  • •  v i t ho u t  b a i n g  v i l l i n l  t o  t a l k  . b o u t  what 
t h e  c o . t  v i I I  b .  to t h e  c o .au n i t y . 

We v i . h  to knov vha t t h e  . p ec i f i c  e c o nom i c  b a n e f i t a  to b e  d .r i . ed 
'y co .. a r c i a l i . a t i o n  a r e ' ! W e  v a n t  a l i . t  of t h e. w i t h  d . t. i l .  a n d  
aup por t in. d a ta . We va n t  a r e  • •  o na b l e . a t i.a t .  o f  v h a t  t h e  " l a r s .  i n c r  • • • •  " 
to t h e  loc a l  t . z  ba ae w i l l  a.ou n t  t o .  
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w. vaDt to know h o w  1 0 D I  it v i I I  b. b . f or e  p r o p er t y  t a x  •• f ro .  
S aC - I  v i I I  b .  p a i d  to Dav i • • •  C o u n t y .  

w .  V. D �  t o  know v h  • •  t a x  m a Da y , i f  a n y .  D a v i e  • •  C o u n t y  v i I I  r a 
e e iv. f r o .  S aC - l  d � r lDI t h e  c o n a t r u c t l o D  a n d  d •• o n e t re t ion p h  • • •  a .  
W .  va D t  t o  know vh • • •  D • •  d e d  a o n a y  f o r  a x t r a  • •  r y t e  • •  r e s u l t ing t r o. 
th. C OD a t r uc t loD a Dd d •• a'D e t r a t to n  ph • • • •  v i I I  co •• f r oa .  

w • •  1 .0 .ant to knov i f  t h e r e  i. a p O  • •  i b i l i t y  t ha t  D a . i  • • •  C o u n � y  
w i l l  r e c e i . e  D O  l o e a l  t a x  a o n e y  a �  a l l f r om t h e  S R C - l  p l a n t . On 
p • •  � . �v. t o.�d t h i .  p a r a g r a p h ' 

" C � c c e n t l y .  l e D t uc ky l e g i . l a t i o n  •• i . t .  f o r  a le o �o l pr od u c t i o "  
p l a n t .  t h a t  r . d uc • •  t h e  t a .  ra t .  f r o. t h e  p r  • • •  n t  r a t e  o f  $ 0 . 6 6 
p e r  $ 10 0  of aa r k e t  v a l u e  to $ 0 . 1 0  of . a r k e t  va l u .  w i t h i n  f o u r  
y .a c a . I t  i .  exp e e t .d t ha t  a .  o f  J u l y  1 ,  1 98 1 ,  t h i s  ex.mp t ion 
vill b • • • pand ed t o  inc I u d .  c o a l  p l a n t s ,  as veIl a. o t h . r  s y n f u e l  
p r o j ec t . .  I f  p • • • •  g .  o n  J u l y  1 ,  1 98 1 ,  of t . x  e x c l u . i o n s  t o  . n e r g y  
p r o d u c t io n  f a c i l i t i e .  i s  iD i t ia � .d . t h e  l . n d  a n d  b u i l d i n g s  v i I I  
a o t  b e  s u b J .c t t o  p r o p . r t y  t a x e  • •  

" 

We v . n t  a f u l l  . x p l . n a t ion of t h i a . W. wa nt 
'
t o  know if s y n f u e l  

p l a n t a  v i I I  b • •  x e.p t f r o m  p r o p e r t y  t .x e s  a l t o g . t h e r . 

We a l .o have q u . s t i o n .  a b o u t t h e  f o l l ov i n l  s t a t e . n t  n E l S  m a k e s  
a bo u t  R a n d a r . o n  C o u n t y  ( p .  4 - 9 6 )  

• • •  t o  t b  • •  x t e n t  t h . t  e x p e n . e s  a r e  inc u r r . d  b y  H e n . e r a o n  C o u n t y  
oc t h e  c i t i e .  o f  H e n d . r . o n or Owen s b o r o  • •  a r • •  u l t  o f  w o r k e r  • • 

a i a r a t ion to t h a . e  .r •• • •  t h e r e  c o u l d  b e  n e s a t i v .  f i n a a c i . l  i.
p a c t a ,  b e ca u • •  t h  • •  e j ur i . d ic t i o n .  would not r e� . i v e  d i r e c t  tax 
p . y  •• n t .  froa the p l a n t . "  

I .  t b . r e  any d ou b t  t h a t  H end e r s o n  C ou a t y  a n d  t h e  c i t i  • •  o f  R ead . r . o n 
and Ove n e b o r o  v i I I  .xp . r i . n c e  a d d i t i o Q . l  n e .d . f o r  p u b l ic •• r v i e '  • 

• •  a r e . u l t  of vor k er s '  . il r e t i o n !  We v.nt to know hov th • • • • d d i 
t iona l n e e d .  w i l l  b .  f in a nc e d 1  W .  wan t a r e  • •  o n a b l a  • •  t i. a t .  o f  
wha t t b . y  v i l l  c o . t .  

�. a l ao va n t  . 0  •• r e . s o n a b l  • •  a t i.a t • •  o f  t h a  a m o u n t  o f  a o n . y  t h a t  
v i l l  b e  l o a t  to c o u n e y l o v e r n m e n t  b ec . u  • •  p r im e  f a r  a l a n d  i .  b a iD I  
t a k . n  o u t  of p r od uc t i on b y  t h i s  p l a n t .  � O !  h a s  . hown in a c h a r t  o n  
p .  1 - 4 2  t h a t  1 6 3 0  . d d i t ion. l a c r e .  o f  f a r .  l and in K e n tUC ky v i I I  b e  
d ia tu r b .d avery y . a r  b y  t h a  n a e d  t o  a u p po r t  a s y n f u . l  p l a n t  o f  
1 1 0 0  . c r  • •  v i t h  c o a l  f r om . t r i p a in i n l . 

W. va n t  to knov vha t v i I I  h a p p . n  to t h e  c o u n t y  t a x  b a a e  .s t h i s 
l . n d  10 •• o u t  of p r o d uc t io n ?  W. w a n t  to knov how mu c h  t a x  . o n e y  v i I I  
b a  l o . t  I y  c o n f i .c a t io n  o f  f a rm l a nd f o r  r o a d  • •  n d  ra i l r o a d . ?  

W e  a l .o v a n t  to knov a b o u t  . t a t e  t a x e a  t h e . e  p l an t a  v i I I  p a y !  
W h . t  e x ea p t ions v i I I  b e  g iv e n  t o  a y n f u e l  p l a n t s  a t  t h e  . t a t e  l ev e l ?  
W h . a l �br a t o r -Yr y e r  . a y .  t h a t  of f i c e  f u r n i t u r e  a n d  e q u i p � e n t  a t  
t h e  Newman p l a n t  v i I I n o t  b e  a u h j ec t t o  s t a t e  s a l e s  t a x .  Uha t 
l o a .  to . t . t e  r ev enu e vou!d t h i s  r e p r e s e n t ?  � i l l  S R C - I  he e x e m � t  
f r O B  o t h e r  . t . t .  ta x e a 1  

::t> I 
<J1 W 
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Co •• • n t a  a D  C u m u l a t iv e  I m p a c t .  

D O l  ada i t . ,  pa g e  4 - 1 0 1  t h a t  " s i g n i f i c a n t  a d v @ r s e  s o c i o - e c on o m i c  
lap a c t a  c o u ld o c c u r "  i n  t h e  ev e n t  a l l  p r o p o s ed s y n f u e l  p l a n t s  a r e  
b u i l t  I n  t h i .  a r e. .  O n  t h e  • •  m e  p a g e ,  t h e r e  1 .  a n  . a t lma t a  t h a t  
t h e  c on a c r u c t l o D  o t  t h e  • •  p l a n t s  w i l l  br l � 8  & p o p u l a t i o n  g r o w t h  o t  5 5 , 0 0 0 .  T h t a  1 _  • •  p ec i f ic f t g u r e  t o  w o r k  w i t h .  T e t , h o w  a c c u r a t .  t .  i t ?  Dr . B a r r y  ! e oc h ,  o t  t h e  k e n t u c ky � e p . r t m e n t  o f  ! n a r g y  i n  a 
p a p e r  en t i t l e d  !nv l r o n m e n t a l C o n a e qu e n c e s  o f  • C o a l C o n v e r a i o n  t n 
d u a tr y  in W e . t a r n  K e n t u c ky ha • • • t im. t ed t h a t t h e  t o t a l p o p u l a t i o n  i u 
c r  • • • •  d ue t o  . y n t u a l s  i n  1 9 8 5 - 8 6  1 .  e s t ima t ed t o  b e  9 3 , 0 0 0 ,  a l m o s t  
t w i c e  t h e  0 . 5 .  D O ! ' .  f i g u r e .  

w .  va n t  t h i .  d l a c r a p a a c y  . s p l a i n e d . 

Wa _ l ao wa n t  to k D O V  vha t b a 3 i s  D O !  h a 3  f o r  a s s um i n g  t h a t  t h e  p o p u 
l a � l o n  inc r e a . e  w i l l  b e  s p r ea d  e v e n l y  o v e r  a 2 1 - c o u n t y  i m p a c t a r e e . 
�y • •  a u . i n g  t h e  p o p u l a t i o n  i n c r ea s e  w t l l  be s p r ead ev e n l y  ov e r  t h i _  
2 l -c o u n t y  a r ea , D O !  h a s  g iv e n  u a  a m e a n i n g l e s s  f i g u r e  o f  p o r u l a t i o n  
i n c r  •• • •  o t  o n l y  8 % .  

B u �  i t  i .  n o t  t h e  a v e r a g e  in c r e a s e  t h a t  w i l l  b r i n g  t � e  c r u nc h .  I t  
i _  t h e  c o nc en t r a t i o n  i n  a ma l l  a r e a s  t h a t  v i l l  b r i n g  v a s t  3 0 c i o - e c o 
n o a i e  . nd t in a nc i a l  p r o b l e m. t o  o u r  a r e a . H e nd e r s o n  C o u n t y  v i l l  b e  t h a  
p l a c .  vh er a t h e  h eav ia s t  c o nc e n t r a t i o n  o c c ur s i f  t v o  s y n f u e l  p l a n c a  a r .  
bu i l t  v i t h in i t  a nd o n e  j u a t  o v e r  t h e  c O U A t y  l i n e .  �o s t  o t  t h e  v o r k e r .  
v i l l  van t t o  l iv e  • •  c l o . e  a s  p o a a i b l e  t o  t h e i r  p l a c a  o f  wo r k . 

W. vou ld l ik e  to hav e  a r ea s o n a b l e ,  r ea l i s t i c e s t im a t e  ot t h e  
p o p u l. t i o n  inc r e. a e  in H e nd e r s o n  C o u n t y .  

W .  wa n �  t o  knov vh a t  r e a s o na b l e  e x p ec t a t i o n s  w e  c a n  h a v e  o f  h o v  . a n y  
n ev p .o p l e  H en 4 a r s o n w i l l  h a v e  t o  f u r n i l h  w i t h  s c h o o l s ,  h o ap i t a l  
r o o  • •  , . e d ic a l  • •  r v i c e s , p o l ic e  a n d  f i r .  p r o t ec t i o n ,  S • •  , va t e r ,  . eva , e .  
,ar b . , A  d i a p o . a l ,  p o l ic e  a nd f ir e  p r o t ec t i on , a oc i a l  a er v i c e a ,  r e -
cr • •  t l o n a l t a c i l i t i e . ,  h a U l i n g  a n d  f o od 3 e rv i c e a .  W e  wa n t  t o  k n ov 
wher e R e nd . r a o n  c a n  e x p e c t to g e t  t h e  e x t r a  t a x  m o n e y  t o  p a y  t o r  
� b e  • •  a . r v ic •• • 

We v.n � d a t a  on o t h e r  p l ac •• w h e r e  a i m i l a r  h o o m t own c o n d i t i o n .  h a v e  
o c c u r r ed . 

We vant to knov w h a t  r . a a o n a b l e  e x p .c t a t t o n .  va c a n ha v e ,  b a . ad 
oa th • • •  d a c a ,  a t  in c r e a . e  in p r o b l e m a  a u c h  as c r i m e ,  d r U B  a b u s . , 
a l co ho l i  •• , and l i ke p r o b l em . . T h e  I m pa c t  S t a t em e n t  w e  a r e  e x a 
a i a ing t od a y  d o e a  n o t  m an t i o n t h e s .  w h e n  i t  d i s c u s  • •  a c u mu l a t iv e  
.f t ec t  • •  
W e  w a n t  d a t a  p r  • •  e n t e d  o n  t h e  . t f ec t e  o f  b o o m t ow n  c o nd i t i o n e  on 
p e o p l e  v i t h  f ix .d i n c om e a  as c o s t s  o f  h o u a i n g ,  f o od , and o t h e r  
nec e • •  l t i  • •  r i a .  t o  m e e t  i nc r e a s ed . e ma n d . 

W e. va n t  d a t a  o n  w h a t  h a .  h a p p e n4d t o  o t h e r  a r e a 3  a f t er t h e  b o o m  
v a .  oyer . 

R e s p e c t f u l l y  s u bm i t t e d . J.. .... ,,; -';: '"'5J 

:b I 
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February 13, 1981 

Office of Policy and Programs Analysis 
Department for Natural Resources 

and Envi ronmental Protect ion 
4th Floor, Capital P laza Tower 
Frankfort , Kentucky 40601 

Re: Solvent Refinl!!d Coal - I ( S RC -I) Demons tration Proj e c t  
Newman , Davies! County , Kentucky No. 8 1- 2 .  

Gent lem.en : 

A cultural resource asse�sment of the Newman Indus trial 
P lant proj ect area resulted in the discovery of eight pre
historic archaeological s ites ( 15 Oa 67 - 74) . Additional 
evaluation of two of these sites (Da 73 -74) failed to reveal 
any subs tantial archae o logical depos i t s .  Cons equen t ly ,  none 
of the archaeological S i tes within the proj ect area were con
sidered elgible for nomination to the National Regi s t e r  of 
Historic P laces and no further work is  necessary. Howeve r ,  
the Office of S tate Archaeology should be notified immediately 
i f  archaeological materials 9uch pot t e ry ,  chipped-stone tools , 
or bone are exposed during construct ion activities . 

If this office can be of further ass i s t ance in this proj e c t ,  
p lease don ' t  hesitate t o  contact us . 

��rc�rrWIEIID 
FEB 1 9 1981 

DEPT. N.'TURAl RES. & ENV. PROT. POlICY & PROGRAM NiAlYSIS 

Sincerely, , /7jd' . , )/ +' J',fI , . ,!t!I./ . Y \/:'..1 �I 
Robert L. Brooks 
O ffice of State Archaeology 

A N  I[QUAL OPPO"T U N I T 'f'  L N I I,I I!: F!: S I T 'f'  

:l>o I 
<.n <.n 



DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS U N I T E D  STATES AIR ,..ORCE 

WASHINGTON. D.C. 20330 
. •  ; 1  

Mr .  James A .  Rea f snyder 
Res earch and Development Manager 
SRC Proj e c t s  O f fice 
U . S .  Department of Energy 
SRC - I  Pub l i c  Hearing 
P o s t  O f fice Box E crak Ridge , Tenne s s ee 3 7 830 
Dear Mr . Rea fsnyder 

54 
� 

:-��  i?31 

We app reciate the opportunity to review the Dra ft Environ

mental Imp act S t a t ement on Solvent Refined Coa l - I  Demons t ra-

t ion Proj e c t , and have complet ed our review . Due to the 

low leve l of Air Force act ivity w i thin the area , 

imp l ementa t ion o f  any of the propo s ed al ternatives w i l l  not 

adve r s e l y  imp a c t  the Air Force . 

S incerely :x:I 
(J'I '" 



<I> 
ORLPI>-R 

Mr. J. A. Reafsnyder 

DEPARTMENT OF T H E  A R M Y  
LOUISVILLE DIST�ICT CORPS OF ENGINEERS "" 0 BOX '9 

LOUISVILLE KENTUCKY 40201 

5 5  

R.e search An d  Development Manager 
Solvent Refined Coal Projects Office 
U . S .  Department of Energy 
P . O .  Box E 
Oak Ridge . TN 37380 

Dear Mr. Reafsnyd e r :  

11 March 1981 

The Loui.ville D i s t r ic t ,  U . S .  Army Co rps of Engineers , has reviewed the Dra f t  
Envir01Ultental Impact Statement ( E I S )  for the propoliled Solvent Refined Coal 
Demonstration Plant ( SRC-I ) at NeWlan, K.entucky . I t  should be noted that the 
Corps of En.gineera vas lead Federal agency for this proposal prior to 
Department of Energy ( DOE) assumption of lead agency respons i b i l i t y .  On 
2 October 1978, by letter from Mr. W. N. Whitlock, Chief, Operations Division 
o f  the Louisville Di s t r ic t ,  to Mr. John F. Pearson, Jr . ,  Assistant Manag e r ,  
Solvent Re f i ned Co a l  Pro jec t s ,  Departllllent of Energy, i t  w a s  indicated t h a t  the 
Louisville D i s t r i c t  concurred that lead agency respons i b i l i t y  should be trans
ferred t o  DOE . It was further indicated in that l e t t e r  that the Corps of 
Engineers should be included as a cooperating Federal agency for the prep
aration of the necessary EIS for this proposal so that the Na t ional 
Environmental Policy Act (NEPA) responsibilities of the Co rps o f  Engineers 
could be fulfilled along with the NEPA responsibilities of the DOE and other 
Federal agencie s .  With the coordination and information transfer that is 
appropriate between lead and cooperating agencies , the concerns expressed in 
this letter can likely be resolved . 

While the Draft E I S  discusses proposed river facilities that would be con
s tructed in the Creen River within the jurisdiction o f  the Corps of Enginee rs , 
no application for such facilities has been received by t h i s  District as o f  
t his d a t e .  The discussion presented i n  t h e  Dra f t  E I S  regarding these 
facilities has received only minor modifications from the preliminary Draf t  E I S  
which w e  have previous ly reviewed a n d  provided comments to your o f fice o n  
7 Oc t o b e r  1 9 8 0 .  Cl.rificatioo of o u r  concerns was subsequently provided o n  6 November 1980 in a meeting w i t h  members of my s t a f f ,  DO E  s taff , a n d  repre
sentatives of International Coal Refining Company . Your l e t ter of 2 0  February 
1981 includes a portion o f  the information we had requested but our reque9t 

ORLPI>-R Mr .  J. A. Reaf snyder 
11 !!arch 1 9 8 1 

WBa for this information to appear in t h e  Draft E I S  rather than in separate 
correspondence .  This information should be incorporated into the final EIS for 
this projec t .  

Th e  status o f  permits for the proposed SRC-I project indicated 1 n  the Draft E r S  
( Table 1 . 17 a n d  Appendix W) t h a t  application for necessary Department o f  Army 
permi tB would be made 1n January 1981, but as noted above , no application has 
been received by this office a9 of this d a t e .  

The discussion of cumulative effec t s  ( pages 2-30 through 2-32 ) o m i t s  the pro
posed A. B. Brown Generating Station addition which has a construction schedule 
parallel to the schedule for the proposed SRC-I projec t .  

Our let.ter o f  7 October 1980 requested that a discussion o f  alternate types of 
intake structures be included in the Draft EIS . While this has not been ad
dressed in the Dra f t  E I S ,  your l e t t e r  of 20 February 1 9 8 1  indicated that the 
select ion o f  a type of intake s tructure will not be finalized until later in 
198 1 .  If a perforated pipe/wedgewire screen intake s tructure is under con
s ideration , a brie f discussion of this type o f  system should be presented in 
the alternative narrative and could also be incorporated into the discuss ion o f  
mitigative lDeasure s .  Ou r  concern is t h a t  a conventional intake s tructure, a s  
proposed in the Draft E I S ,  can caU8e greater entraiD.IZI.ent a n d  impingement 
impac ts when compared to a submerged intake structur e .  The Draft EIS points 
out that water consumption by the proposed SRC-I project would be minimal as 
compared to normal flow of the Creen River and, therefore , impacts to the 
aquatic ecology would be minima l .  This contention is not suppo r t e d ,  as the 
narrative description of the Newman s i te ' .  aqua t i c  ecology indicates that 
ichthyoplankton concentrations are highest in near-shore area s .  This indicates 
that the &Dount of ichthyoplankton that would be entrained could be , depending 
on local cond i t i on s ,  a substantial amoun t .  If the purpose o f  the discussion of 
a conve n t ional intake is to present a wo r s t  case analYSi S ,  the unequal 
distribution o f  ichthyoplankton should be addre s s e d .  

O u r  l e t t e r  o f  7 Oc tober 1 9 8 0  asked for clarification of t h e  potential f o r  barge 
transportation o f  SRC solid and liquid products and potential i mpac t s  if t h i s  
transportation mode would be used. The discussion of transportation impa c t s  
(aCCiden t s )  in the Dra f t  EIS addre s s e s  o n l y  rail transportation o f  SRC 
produc t s .  Appendix Y of the Draft EIS s t ill contains a discussion of SRC 
produc ts being moved by barge. This conflict should be resolved and if barge 

� I 
U1 ...... 
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transpo rtat ion of SRC products 1s propos e d ,  an analysis s imIlar to that 
provided for a ra11 scenario should be provided in the f inal EIS . 
Questions rega.rd ing our review should be forwarded to Mr. Terry Siemsen of my 
s taff ( FTS 352-64 7 5 ) . 

Sincerely 

./ / ------ ",.; ' �---� 
NEAiY."-;EliKlNS ' - ' 

Chief , Planning 01 v i s ion 

Thank you for extending the deadlirE for ':OJ'1l.llle nts. Ev'!3:l so, it '.,las di..!'ficu.lt 
getting t�m in within the exte nsi0n. 

l:> , 
U1 00 
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M r .  James A .  Reafsnyder 
Research &; Development Manager 
SRC Proj ect O f f ic e  
U .  S .  Department o f  Energy 
P . O .  Box E 
Oak Ridge. Tennessee 3 7830 
Dear Mr. Reaf snyde r :  

56 

We have reviewed the Draft Environmen tal Impact S t a t ement ( D E r S )  on the 
SRC-I Demons t r a t ion Proj e c t  in Newman (Daviess County ) .  Ken tucky . 

DOE has adequately addressed most of our environment a l  conc ern s .  For those 
issues or concerns which remain outs tand ing we bel ieve the nego t ia t ed work 
plan between DOE/EPA/Kentucky DNREP provides the best mechanism for resolu
t io n .  Our a t tached technical comment s  were developed with this in mind . 

As a mat t er of NEPA pol icy , we s t i l l  have concerns with DOE ' s  s i t e s e l e c t ion 
proc ess . A proj ect sol ic i t a t ion process which required a s i t e  specific 
proposal s ignificantly l im i t s  DOE ' s  ability to factor environmental con
siderations in its s i t ing dec ision ( s ) . Spec i f ical l y ,  we have res ervat ions 
about the Newman s i te because of its apparent incon s i s t ency w i t h  Executive 
Order 1198 8 .  its taking o f  a large tract o f  prime farmland , and the p o s s i b l e  
cUlDulative socio-economic a n d  environmental impac t s  o n  the wes t e rn  Kentucky 
area from the s i t ing of SRC-I and other energy related proj e c t s  proposed . 

The Dra f t  E I S  s t a t es that the demon s t ra t ion plant will consume 73% of the 
3-Kr PSD increment for part icula t es . We understand that these e s t imates 
were based on emisSion factors under worst case cond i t ions and that emiss ions 
w i l l  not rise in direct proportion t o  increased plant capac i ty . Nevertheless . 
we believe t ha t  the em i s s ion factors are reasonably accurate and that this 
problem may be a s ignificant l im i t a t ion t o  commerc ializat ion at the scale 
presen t l y  envisioned . 

An NPDES pennit may not be issued for a d i s charge which viol a t es water 
qua l i t y  c r i t e r ia . I t  appears that the d ischarges into the Green River will 
e i ther violate criteria or aggravate already excessive amount s  of t o x i c  
ma terials . I n  this rega rd , DOE should consider add i t ional treatment f o r  
c o n t r o l  o f  pheno l .  s ilver , zinc , chlorine a n d  cyan i d e .  HO'Olev e r .  procedures 
have been establ ished by the Kentucky Department of Natural Resources and 
Environmental Protect ion by which a variance may be sought for certain pol
lutants for which the ambient concentrat ion already exceeds wa t e r  quality 
c r i t eria s t andard s .  

EPA i s  committed t o  working with DO E  to demon s t r a t e  whether synthetic fuel 
technology can be made environmentally a c c e p t a b l e .  To that end, we are 
involved in a wide range o f  environmental impact evaluations and technology 
assessments for the indu s t ry .  We understand and app r e c i a t e  that the demon
s t ra t ion scale proj ect is int ended to f a c i l i t a t e  these assessmen t s .  For DOE 
and EPA to discharge this respons i b i l i ty . a comprehensive mon i to ring program 
during demons trat ion and subsequent eval uation in a NEPA-related public forum 
prior to a f inal d e c i s ion on future operat ion is essen t ial . The Final E I S  
should d is c u s s  how this evaluat ion 'Ol i l l  be conduc ted . 

Based on the above and our enclosed technical commen t s .  a rating of ER-2 
was a s s igned , i . e . , we have environmental reservations about the proposal 
and are request ing add i t ional speci f ied infonnation to be included in the 
Final EIS . 

��te{t L�£r I O(Jl' lJy 
� Rebecca W. Hanmer tLl '- Regional Admin i s t rator 

Enclosure: 
Technical Comments 

c c :  D r .  Robert S t ern 
NEPA Af fairs Divis ion , DOE 
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GtNERAL COMMENTS 

W ATER QUAL I TY 

1 .  P ag e  2 - 1 8 , S e cond Ccmp l e t e  P a r a g r a p h  
The " e f f l u e n t  l i m i t e d "  c l a s s i f i c a t i o n  re f e r s  o n l y  t o  
d i s so l v e d  o x y g e n  a n d  i s  n o t  a pp l i c a b l e  to t h e  d i s c h a r g e  o f  
tax i e s . T r e a t me n t  requ i r eme n t s  for t a x i e s  may be more 
s t r i ng e n t  than t h o s e  d e f i n e d  by " Be s t  P r a c t i c a b l e  
Technolog y " . Th i s  s h o u l d  be c l a r i f i e d  i n  t h e  F E I S . 

2 .  

3 .  

4 .  

s .  

P a ge 2 - 2 0 , S i x t h  P a r a g r a p h  
Our a n a ly s i s  shOws t h a t  t h e  G r e e n  R i v e r ' s  a v e r a g e  amb i e n t  
conc e n t r a t i o n s  o f  coppe r a n d  s i l v e r , i n  add i t i o n  t o  t h e s e  
chem i c a l  parame t e r s  d i s c u s s e d  i n  t h e  D E I S  I e x c e e d  w o t e r  
qu a l i t y  s tand ard s formu l a t e d  by t h e  S t a t e  o f  K e n t u c k y  o r  
F e d e r a l  w a t e r  q u a l i ty c r i t e r 1 a .  I n  a d d i t i on , Z l nc w a s  
f o und  t o  e x ce e d  t h e  c r i te r i a  a t  max imum amb i e n t  
conce n t r a t i on .  I n  d e t e rm i n i ng c r i te r i a  f o r  t h e  a bove 
p a r ame te r s , t h e  d a t a  base f rom t h e  1 9 8 0  E P A  W a t e r  Qu a l i ty 
C r i t e r i a  Docume n t s  wou ld be r.e l p f u l .  Th i s  d a t a b a � e  i s  
m u c h  more e x te n s i v e  t h a n  t h e  one u s e d  i n  t h e  O E I S ( T a b l e  
4 . 1 2 ) .  W e  s u gge s t  t h e  f E l S  u s e  t h i s  c a t a  b a s e  a n c  t h e  
d i s c u ss i o n s  i n  t h e  F E I S  be mod i f i e d  a c cord i ng l y .  

P a g e  3 . 2 2 ,  T a b le 3 . 6 
Th i s  t a b le s hou l d  s ta te w h i c h  parame t e r s  v i o l a t e d  t h e  
K e n tu c k y  t o x i c  c r i t e r i a . I n  t h e  a b s e n c e  o f  n u me r i c a l  
s ta n d a r d s  t h e  c r i te r i a are : 

a .  For ncncum� l a t i v e  
9 6  H RLCS O o f  a 
o rg a n i sm .  

a n d  nonpe r s i s t e n t  t o x i c s ,  . 1  t i r.te s 
r e p r e s e n t a t i ve i n d i g e no u s  aG u a t i c  

b .  F o r  a l l  o t h e r s ,  . 0 1  t i me s 9 6  H RLCS O · 

W h e re poss i b l e , t h e  F a t h e a d  M i nnow , B l ue g i l l ,  or o t h e r  
i n d i g e no us spe c i e s  s ho u ld be u sed a s  t h e  r e p r e s e n t a t i v e  
aq u a t i c  org a n i s m  a n d  t h e  1 9 8 0  W a t e r  Q u a l i ty C r i te r i a  
Docume n t s  u s ed a s  a d a t a  base . 

Page 4-3 4 ,  T a b l e  4 . 7 
The Ken tucky s t a n d a r d  for cadm i um is 0 . 0 1 2  mg/ l .  

Page 4- 4 1 , T a b l e  4 . 1 2  
The 1 9 8 0  W a te r  Qu a l i t y  C r i te r i a Docume n t s  shou l d  be u se d  
a s  a d a ta b a s e  f o r  d e t e rm i n i ng comp l i a n c e  w i th m i x i n g  zone 
c r i te r i a .  

6 .  

The N P D E S  P e r m i  t f o r  
t h e � e  c r l t e r l a .  I E  
t h a n  2 FPS ) i s  " se d , 
w h e r e  t h e  ve loc i t y  i s  
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t r. i s  f a c i l :.. t y  mu s t  a l s o  c omp l y  w l t ):, 
a h i g h  v e loc i t y  d :. s c i" a r s e  ( g r e a t e r  
tr.e . 4 4  f a c tor  a pp l i e s  a t  t r: e  PO U l t  

re d u c e d  to 2 fPS . 

Page 4 . 4 2 ,  G e ne r a l  Comme n t  ( Ta b l e  4 . 1 3 )  
T h e  1 9 8 0  W a t e r  Qu a l i t y C r i t e r i a ,  tog e t h e r  w l � t. t � e  f a t h e a d  
M i nnow or o t h e r  i n d i g e no u s  spe c I e s , s � ou l d  b e  u s e d  t o  
d e t e r� l ne tox i c i t y c r i te r i a .  

Our pre l i m i n a r y  a na l y s i s  h c s  s ho w n  t h a t  f ') r  r"a n g a n e s e , 
m e r c u r y  a nd i r o n , t h e  d i s c h a r ge w i l :  n o t  S I g n I f i c a n t l y  
I n c r e a s e  conce n t r a t i o n s  over c u r r e n t  m a X 1 m U m  o r  a v e r a o e  
i n s t ream conce n t r a t i on s .  T � e r e f or e , E P A  wou l d  l ik e i y 
approve a va r i a nc e f o r  th e se pa rame te r s . H e w e v e  r , t l": e  
proposed d i s c h arge o f  c y a n 1 d e , p h e no l ,  z i n c ,  a nd s i l v e r  
w o u l d  s i g n i f i ca n t l y  i nc r e a s e  c u r re n t  ma x iTi1 u m a n d / o r  
a v e r a g e  i n s t r e a m  conc e n t r a t I o n s . Add i t i o n a l  t r e a t m e n t  may 
be req u i red f o r  th ese pa rame t e r s .  

Any d i scha rge by t h i s  f a c i l i t y  m u s t  =omply w i t h  t h e  
K e n t u c k y  W a t e r  Q u a l i t y S t a n d a rd s .  I n  c a s e s  w h e r e  t h e  
amb i e n t  conc e n t ra t i o n s  e xceed s t a n d a rd s ,  a v a r i a n c e  fri l; S t  
b e  o b t a i ned f rom t h e  Commonwe a l t h o f  K e n t ucky a n d  a p p r o v e d  
by E P A .  

7 .  P age 4 - 4 3 ,  T a b l e  4 . 1 4 
Same comme n t  as for Ta b l e  4 . 1 3  

A I R  QUALITY 

1 .  P a g e  3 - 3 1 ,  T a b l e  3 . 1 1  
T h e  t a b l e  shows a s u nlma r y  o f  mon i toreo a i r  q u a l i t y v a l u e s  
a t  s e v e r a l  s i te s  w i t h i n  the pl:"o j e c t  ar ea . Ozone v a l u e s  
g i v e n  f o r  t h e  H e nd e r son s t a t i on a n d  ort- s i te ozone d a t a  for 
the pe r i od 1 0 /77- 1 0 / 7 8  c o  n o t  agree w i t h  ' a  l u e s  pre s e n ted 
i n  t h e  P O E I S .  Th es e d i s c r e pa nc i e �  s h ou ld b e f u l ly 
e xp l a i ne d  i n  t h e  F E I S  s i nce on- s i te d a t a  1 n  t h e  P D E I S  shaw 
v i o l a t i o n s  o f  t h e  ozone s t a nd a rd . A l s o ,  on- s l t e  d a t a  for 
ca r bon mono x i d e  a n d  r e d u c e d  s u l f u r  f o r  tr,e mo s t  re c e n t  
samp l i ng t ime p e r i cd do n o t  a g r e e  w i th t h e  POE I S .  T h i s  
d i s crepancy s h o u l d  a l s o  b e  c c � r e c t e d  i n  t h e  fE I S .  

):> I 
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P a g e  4 - 4 8 , T a b l e  4 . 1 6 
T a b l e  4 . 1 6  prese n t s  ba s e l i n e  a i r  q ua l i ty d a t a  Wh I C h  do n o e  
a g ree w i t h  t h a t p r e s e n t e d  i n  T a b l e  3 . 1 1  ( ra g e  3 - 3 1 ) f o r  
2 4 - h o u r  and 3 - h o u r  5 0 2 t i me a v e r a ges a n d  for t h e  2 4 - h o u r  
T S P  t i �e a ve r a g e . Th i s  s h o u l d  be c o r re c t e d  i n  t h e  FE I S .  

3 .  Page 4 - 4 6 ,  Gene r a l  C omrr.e n t  
A s  t h e  D E I S  very f ra n k ly � o i n t s  o u t ,  t h e re may b e  some 
f u t u r e  problems a t  t h e  commerc i a l i z a t i o n  p h a s e  in respect 
t o  p a r t i cu l a t e  consump t i o n  o f  t h e  ava i l a b l e  PSL 
i n c reme n t .  W e  r e a l i z e  t h a t t h e  pr i m a r y  c a u s e  o f  t h i s  
problem i s  d u e  t o  f ug i t i ve emi s s i ons f rom coa l h a nd l i ng 
f a c i l i t i e s  a nd t h a t a i r  Cj L.: a l i t y  mod e l i n g  in th i s  a [: e a  1 S  
s u s p ec t .  T h i s  r.1ay p r e s e n t  a Ferm i t t i n g  p ro b l e m  a t  t h e  
commerc i a l i z a t i on ph a s e . 

RE S I DUALS WASTE MANAGEMENT 

1 .  Page 4 - 2 , Se cond Comp l e t e  P a r a g r a p h  
I n  t h i s  s e c t i on a n d  t h r o u g ho u t  t h e  D E I S ,  t h e  a s h  ponds a n d  
t h e  r e s i d u a l  d i sposa l a r e a s  w e r e  d e s c r i be d  a s  h a v i n g  a 
c l a y  l i n e r  w i t h a d e p t h  o f  t h ree fee t .  Howeve r ,  i n  
Appe n d i x  R t h e  d e s i g n  pa rame t e r s  for t h e  c l a y  l i ne r o n  t h e  
a s h  a nd � a s t e  d i s p o s a l  a re a  w e r e  g i ve n  a s  6 i n c � e s . T h e  
F E I S  shou l d  e l i m I n a t e  t h i s  a ppa r e n t  i n c on s I s t e n c y  i n  
d e s ign o f  t h e  a s h  ponds a n d  r e s i d u a l s  d i s �osa l a rea . 

2 . Page 2 - 1 6 , F i f t h  P a ragraph 
Th i s  s e c t i on i mp l ies t h a t  a d i s c r e t �  s y s t E m  
u t i l i z e d  t o  manag e t h e  raw � a t e r  t rea trr.e n t  
Howeve r ,  t h e  D E I S  d o e s  n o t  d i s c u s s t h e  sy s t e m .  

w i  1 1  be 
s l u dg e .  

Ge n e r a l  Comme n t  ( No D E I S  Page N umbe r )  
S i nce t h e  D E I S  � a s  p u b l i s hed , r e g u l a t ions h a v e  been 
p u b l i s hed in t h e  Fede r a l  Reg i s t e r  ( Ja n u a r y  1 2 and Febr u a ry 
5 )  f orma l i z i ng E PA ' s  g ro u n dw a t e r  p r o t e c t ion s t ra tegy i n  
respe c t  t o  loca t i on a n d  perf orma nce s t a n d a r d s  f o r  
h a z a rd o u s  �a s t e  d i spos a l  f a c i l i t i e s .  I n  t h i s  r e g a rd , t h e  
F E I S  s h o u l d  d i s c u s s  t h e  p o t e n t i a l  f o r  l e a c h a t e  and o t h e r  
s u bs u r fa c e  d i s ch a rg e s  f rom t h e  res i d u a l  d i s pos a l  a re a  a nd 
t h e i r  poten t i a l  i mpa c t  on t h e  f u t u r e  dome s t i c ,  
a g r i c u. l t u ra l ,  i n d u s t r i a l ,  e nd corr.me r c i a l  grou nd�a t e r  u s e s  
i n  t h e  a rea . 
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P a g e  4 - 2 8 ,  Fou r t h  P a r a g r a p h  
I n  t h e  e v e n t  g ro u n dw a t e r  c o n t a m i n a t ion f rom l e a c � a te i s  
d e t ec t e d ,  wha t me a s u re s  cou l d  be taken t o  e l i m i na t e  t h e  
source o f  co n t am i n a t i on a nd m i t i g a te p o t e n t i a l  i mp a c t s  t o  
n e a r by water s u p p l y  we l l s ?  

TOX I C  SUBSTANCES 

The comme n t s  a nd/or c o n c e r n s  be l ow were prov i d e d  by the O f f ice 
of Tox i c  S u b s t a n c e s  ( OTS ) Hea l t h  a n d  E n v i ronme n t a l  Re v i ew 
D i v i s i o n .  I t  i s  OTS ' s  op i n i on t h a t  Append i x  F F  h a s  a number o f  
proce d u r a l  a n d  s u b s ta n t i v e  e r re r s  a nd need s a n  e x t e n s ive 
re v i s io n .  In coord i n a t i o n  � i t h o t h e r  EPA programs , OTS ' s  
p r i m a r y  respons i b i l i ty i n v o l v e s  eva l u a t i n g  h e a l t h  and 
e n v i ronmen t a l  h a z a rd s  a s s o c i a ted � i t b the e n d  u s e  of syn t h e t i c  
f u e l  p rod u c t s .  T o  th i s  e n d , O'1'S t a s  se t u p  t h e  S y n f u e l/To x i c  

W o r k:  G ro u p ,  a comm i t tee comp r i s ed o f  OTS repres e n t a t i v e s  a nd 
t e c h n  i c a l  expe r t s  on syn t h e t  i c  f u e l  p rocesse s .  Th i s  comm i t tee 
prov i d e s  a f orum for the e x c h a n g e  a nd r e v i e� of i n f o r ma t ion 
d u r i n g  t h e  prema n u f a c t u r e n o t i ce deve lopme n t  proce s s , and w i l l  
s e rve a s  a sou rce o f  g u i c a nce for t h e  s y n f u e l  i nd u s t r y . The 
i n te n t  is to m i n i m i z e  t h e  poten t i a l  for u n n e c e s s a r y  reg u l a tory 
cons t r a i n t s  a nd d e l a y s .  We s u g ge s t  DOE �ork c l o s e l y  � i t h  t r.e 
g roup in rev i s i n g  Append i x  FF i n  t h e  FE I S .  The i r  spec i f i c  
comme n t s  O n  t h e  D E I S  i n c l ude : 

1 .  

2 . 

3 .  

P a ge F F- 3 , Second P a ra g r a p h  
The i nv e n tory i s  a l i 5 t  
ma n u f a c t u re d  for comme r c i a l  
1 9 7 5  a n d  J u n e  1 ,  1 9 7 9 . 

P a g e  F F- 3 , T h i r d  P a ra g r u p h  

o f  ctl� M i c a l s  
pu rpose s be tween 

�h ich w e re 
J a n u a r y  1 ,  

The I n te ragency Te s t i ng Comr.l i t t e e  h a s  l i t t lE to d o  w i t h  
n e w  chem i c a l  s u b 5 t a n ce s .  

P a g e  FF- 4 , F i r s t  Comp l e te P a ra g r aph 
Th i s  pos i t i o n  i s  n o t  correc t .  D u r i n g  t h e  review pe r i od , 
i f  EPA d e t e rm i ne s  t h a t  a s u b s t a nce � p r e s e n t  a n  
un reasona b l e  r i sk: ( or t h a t  t h e  s u b s t a n c e  w i l l  b e  produced 
i n  s u bs t a n t i a l  q ua n t i t i e s  a n d  may l e a d  t o  s i g n i f i c a n t  
h uman o r  e n v i ronme n t a l e xpos u r e ) ,  add i t i ona l d a t a  may be 
req u i red by EPA to d e t e r m i ne t h e  r i sk s  p r e s e n ted . The I TC 
h a s  n o t h i ng to do w i t h t h e  req u i remen t of add i t i o n a l  d a t a .  

4 .  P a g e  F F ,  La s t  P a ra g r a p h  
W e  a re n o t  a � a r e  o f  a n y  p roposal for a " mo d e l  r u l e ll i n  
t h i s  rega r d .  

:P I 
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5 .  P a g e  F F-7 , F i r s t  P a r a g r a � r  
EPA t. a s  c e t e r m i n e d  t r, a t  £ y n t  ..... e t l c  fue l .s  a r e  " ne w "  c h e m i c a l  
s u b s t a nc es  a n d  a r e  s u b : e c t  to t h e  prov I s i o n s  o f  S e c t ion ') 
of TSCA . T h e  i n v e n tory I n f o r ma t i o n  i s  l n c c r r e c t . T h e  
S y n f u e l s/To x i c  W o r k  G r o u r  w i l l  work w i t h  s y n f u e l 
d e v e lorers In d e v e lop i ng t h e i r  prema n u f a c t u r e no t i c e s .  
T h i s  i n t e r a c t i o n  s h ou l d  e l I m i n a t e  t h e  u n c e r t a i n t y  TSCA 
imposes on the s y n f u e l  d e v e lope r .  

T E CHNOLOGY 

T h e  f o l l ow lng comme n t s  a d d r e s s  t h e  p ropo�ed p o l l u t I on co n t rol 
s t r a t e g i e s  p res ented  in t h e  D E I S . T h i s  e v a l u a t I on a s se s se s  
� h e t h e r  t h e se c on t r o l s  co u l d  b e  con s i d e red " Be s t  A v a i la b l e  
Con t ro l  T ec h nolog y "  ( BACT ) . I n  e s s e n ce , tr, i s  i s  t h e  f i r s t  
I te r a t ion o f  t t-: e  p ro c es � e f: t a b l l s h e c  i n  I s s u e  D o f  the 
DOE / E P A / K e n t ucky D N REP W or k  Plan ( A[Opend i x  E E ) f o r  p e r m i t t i ng 
t h e  de�on s t r a t i o n p l a n t . T � e  comme n t s  are � t r u c t u r e d  by med i a  
c o n t r o l  tec hnology a n d  w a s t e  s t re a m  ( i . e . , A I r  Po l l u t ion 
C o n t ro l  - Coa l H a n d l i ng ) .  Tt.e t i me scted u l e s  for e e f i c i e n c i e s  
i d e n t i f ie d  i n  t h e  OE I S  a r e  con s l s t � n t  w i t h  t t e  ca tegor i e s  
e s t a b l i s h e d  i n  t h e  � o r k  r l a n :  f i r s t ,  i t e ms t r. a t  s h o u ld b e  
r e s o l v e d  o r  a d d r e s s e d  i n  c. t i me f r ame s o  t h e y  C a n  b e  i n c l u d e d  
i n  t h e  F E I S ;  a n d  s e con d ,  i t ems i ci e n t l f i ed rec;u i r i n g  r e s o l u t i o n  
a f te r  t h e  F E I S . T h e  B A C T  e v a l u a t ion w a s  �rov l d e d  by E P A ' s  
I nd u s t r i a l  E n v i ronrr,e n t a l  Re s e a r c h  L a b o r a tory a nG c o n se q u e n t l y  
a r e  t e c hnology b a s e d  a n d  m a y  n o t  s a t I s f y Commonwe a l t h  o f  
Ke n t uc k y ' s  p erm i t t i ng req u i r e me n t s . 

A .  A i r  Pol l u t ion Con tro l 

1 .  The p roposed c o a l  h a n d l i n g  s y s te m  i nc l ud e s :  r a i l  car 
u n load i ng � i t h  d u s t  s u p p re s s ion ( w a t e r/ c h em i c a l )  i n  an 
open-e n d e d  e n c l o s u re , d i s c h a r g i n g  coal to u nd e r g r o u n d  
hoppe r s ;  c o n v e y o r s  u nd e r g r o u n d  a r e  o p e n  ( pr io r  t o  coa l 
cr u s h i ng ) ;  e x h a u s t  from u nde rgrouna t u n n e l s  c o n t r o l l e d  
u s ing f a b r i c  f i l t e r s ;  conveyors a b o v e  g r o u n d pa r t i a l l y  
enc lo s ed  ( t op a n d  s i e es ) p r ior to coal p u l ve r i z a t ion , 
tota l l y  e n c l o s e d  a f te r  p u l ve r i z a t i o n �  e n c l o s e d  
t r a n s f e r  po i n t s , w i t h  o u t l e t s  v e n ted to f i l t e r ;  
e m i s s i o n s  d u r i n g  lo a d-on t o  coa l s to r a g e  p i l e s  r e d u c e d  
by reduc i ng coa l f re e - f a l l ;  c h e m i c a l  we t t i n g  a g e n t  
u s e d  o n  a c t i v e  coal p i le ,  polymer c r u s t i n g  a g e n t  on 
re s e rve' p i l e s ;  coa l p i l e  r e c l a i m  v i a  u n d e r g round 
hoppe r s , � i t h  w e t t i n g  a ge n t  used d u r i n g  r e c l a i m ;  
i n t e rme d i a t e  hoppe rs  e nc losed � i t t-: v e n t  t o  f i l t e r ;  
p u l v e r i z e r/ ho t  g a s  d r i e r  of f - g a s e s  con t r o l l e d  u s i n g  
fabr i c  f i l te r .  M o s t  f a br i c  f i l t e r s  a r e  s t a te d  ( i n PSD 
a pp l i ca t io n )  a s  b e i n g  d e s i gn e d  for 9 9 . 5 %  p a r t i c u l a t e  
removal e f f i c i e nc y , o r  t o  a c h i e v e  0 . 0 1  g r/ s c f . 
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W h i l e  add i t i o n a l  s t e p s  m i gt: t De  pc s t u l a t e d  t o  ::: L. r t � e r  
r e d u c e  p a r t I c u l a t e  eIT. l S s l o n s  f re m  t t. i s  c o a l  r. a nd ':"' l n g 
s y s te m  ( e . g . , t o t a l l y  e n c l o s I n g c o n v e y o r �  b e f o re 
p u l ve r i z a t ion , g r e a t e r  b a g r. o l,.; s e  e f f i c i e n c y ) , t r, e  
s y s t e m  a s  propose d n O W  re f l e c t s  s u c h  a s u b s t a n t I a l  
p a r t i c u l a te c o n t r o l  e f fo r t  t h a t  t r. e  s y s t e m  c a n  
re a l i s t i c a l l y  be cons i d e r e d  BACT a s  i t  s t a nd s . T h e  
proposed con t r o l s  a re i d e n t I c a l  to t t: ose  e l71p l c y e d  f o r 
coa l h a nd l i n g  i n , e . g . , conv e n t i o n a l �ow e r  � l. a n t s ;  
t h e r e  s h ou l d  b e  no d i f f e r e n c e  be tw e e n 
e m i s s ions/con t r o l  pe r fo rm a n ce for t h e  coa l p i l e s  i n  
d i re c t  l i q u e f a c t I o n  a nd s i ll". i l l a r  p l I e s  l r, o t :-- e r  
i nd u s t r i e s . Accord i ng l y ,  t r. e  p r o p o s e d  sy s te l1'. a p p e a r s  
b a s i c a l l y  acce p t a b l e  as  BACT , w i t h c n l y  a fe  .... m i nor 
a c t ion i tems s u g g e s ted be low . 

P r i o r  t o  tbe F E I S : 

a .  P a g e  C- 3 7 ,  S e cond P a r a g r e p r, f rom bot tom a n d  e l s ew h e r e  
i n  t t e  D E I S . 
The G E l S  i nd i c a t e s  b a g � c u s e  c o l l e c t i o n  e f f ic i e ncy 
( 9 9 + % ) o n l y  for one bag h o u s e  i n  t h e  coa l h a nd l i n g  
s y s tem , v i z . , t h E.  b a g h o u � e  on  t he coa l 
d r i e r / p u l v e r i z e r .  T�. e  P S O  a p p l I c a t i o n  s t a t e s  a 
con t r o l  e f f i c i e n c y  of 9 9 . 5 % cr g r e a t e r  f o r  t h i s  a nd 
the o t h e r  bagr. o u s e  i n  tt. e  s y s t e m .  The F E I S  s h o u l d  
c l e s r l y s t a t e t h e  p e r f o r m a n ce g oa l  f o r  a l l  o f  t t,e  
bag h o u s e s .  If  t h i s  g c a l is  a t  l e a s t  9 9 . 5 %  f o r  e a ch , 
t h i s  p e r f o r ma n ce wou l d  be con s i d e r e d  BAC T , a l t h c u g h  
s l i g h t l y  h i g t e r  e f f i c i e n c i e �  w o u l d  tt leore t i ca l l y be  
pos s i b l e .  

b .  P a g e  C- 7 ,  Th i r d  P a r a g r a p h  
T h e  G E l S  n,e n t ions t h a t  coa l m I g h t  a l s o  be r e ce i v e d b y  
ba rge , a l t houg h t he  d e s i g n  e n v i s i o n s  a u n i t  t r a l n .  
The coa l u n l o a d i n g  e m i s s i o n s  con t r o l  d i s c u s s i on ( e . g . , 
on D E l S  p a g e  C- 3 6 , a n d  i n  t h e  P S D  a p p l i c a t ion , c;, r e a  
1 1 )  a d d r e s � e s  o n l y  t h e  u n i t  t r a i n  ca s e .  T h e  F E I S  
s ho u l d  d i s c u s s , a t  l e a s t  b r i e f l y , t h e  c o n t r o l s  t h a t  
would b e  u t i l i z ed i n  coa l r e ce i v i ng i f  c o a l  w e r e  
de l i ve r e d  by bar g e .  

Fo l lo w i n g  t h e  F E I S  P a g e  C - 4 9  - G e n e r a l  Comme n t  

a .  DO E / I CRC s h o u l d  a d v i s e  E P A  re g a rd i n g  t h e  t e s t s  for 
hydrocarbon a nd a c i d gas e m i s s i o n s  f rom t h e  c o a l  
d r i e r / p u l v e r i z e r ,  and reg a r d i n g  a n y  p l a n n e d 
ad j u s tme n t s  to d r i e r  t em p e ra t u r e / r e s i d e n ce t i me i n  
orde r t o  r e d u c e  t h e s e  em i s s i o n s . A l s o , hyd roca rbon 
e m i s s ions f rom t h i s  source s hou l d  then be a dced to 
Table C . 7 .  
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S u l f u r  Recove ry/C l a u s  Ta i l  G a s  C l e a n u p  

The proposed s y s t e m  i n c l ude s :  D E A  a n d  S E: l e x o l  for a c i d  
g a s  remo va l f rom proce s s  g a s  s t re a m s ;  a t h re e - s tage 
ammo n ia-b u r n i n g  C l a u s  p l a n t  ( I,o,' i th a 1 0 0 %  s p a re ) f o r  s u l f u r  
r e cove r y ;  a Beavon- S t r e  t f o r d  u n i  t ( no r e d u n d a n cy ) t o  
remove u n recovered s u l f u r  s pec ies f rorr, t h e  C la u s  o f f- g a s  
( re d u c i n g  e m i s s ions to a bo u t  5 plOm H 2 S a nd 5 0 - 1 0 0  p lO m  
t o t a l  s u l f u r ) ;  and no i n c i ne ra t ion o f  t h e  H 2 S i s  
e xp e c t e d  t o  be be l ow 1 0  p p m  i f  t h e  B e a v a n  un i t  ope r a t e s  
prope r ly } .  The Bea van u n i t  w i l l  be c u s tom- d e s i g ned f o r  
t h i s  p l a n t ,  a l t h o u g h  t h i s  i s  n o t  c l e a :r;: l y  s t a te d  i n  t h e  
DEl S .  

I n  terms o f  s u l f u r  r e mcva l p e r f o rm a n ce , t h i s  s y s t e m  i s  
BACT . DEA a n d  S e l e x o l  s y s tems f o r  a c i d  g a s  remo v a l a r e  
w i d e l y  a ccepted , a nd C l a u s  p l a n t  t e c h n o logy for s u l f u r  
recovery i s  a l mos t u n i v e r sa l .  T h e  B e a vo n  ta i l  g a s  c l e a n u p  
s y s tem o f f e r-s m a n u f a c t u re r  g u a r a n te e s  o f  s u l f u r  r e mo v a l  
s u p e r  i o r  to a n y  o t h e r  a v a i l a b l e  s y s  t e m .  Howeve r ,  some 
e a r ly B e a vo n  u n i t s e n co u n t e r e d  o �e r a t i ng d i f f i cu l t i e s  
( e . g . , p l ug g i ng o f  S t r e t f o r d  towe r w i t h s u l fu r ) , w h i c h  t h e  
d e ve l o p e r  ind i c a t e s  h a v e  n o w  been s u c e s s f u l l y  ove rcome . 
The a c i d  g a s e s  from a d i r e c t  l i q � e f a c t i o n  p l a n t  s h o u l d  be 
s i m i la r  to a c i d  g a s e s  f ro m ,  e . g . , conve n t iona l r e f i n e r i e s  
a n d  chem i ca l  p l a n t s , so tha t t h e  DEA/Se l e xo l / C l a us/Beavon 
t e c h n o logy shou l d  be d i re c t ly t ra r. s f e r a b l e  t o  l i q u e f a c t i o n  
p l a n t s ;  l iq u e f a ct i o n  p l a n t  s u l f u r  r e c o v e r y  pe r f orma nce 
wou l d  be s i g n i f i c a n t l y  d i f f e r e n t  f ro� conve n t iona l 
a pp l i c a t i o n s  o n l y  i n  t h e  remote po ss i b i l i t y  t h a t  
l iq u e f a c t i o n  a c i d  g a s e s  c o n t a i ned u n i q u e  t race s u l f u r  
s pe c i e s  n o t  e f f e c t i v e l y  h a n d l e d  by t h e  s u l f u r  r e c o v e ry 
s y s t e m ,  or o t h e r  t race s pe c ie s  t h a t  somehow impa i re d  t h e  
p e r formance o f  t h e  s y s t e m .  Accord i n g ly I t h e  i tems 
i n d i ca t e d  b e l ow ma i n ly address t h e  con t i nge n c y  of the 
s u l f u r  recovery � l a n t  e n c o u n t e r i n g  p e r forma n ce 
d i f f i cu l t ies , e i t h e r  d u e  to B e a v o n  ope r a t i cna l 
d i f f i c u l t i e s , or d u e  tc d i f f e r e n c e s  i n  l i o u e f a c t io n  a c i d  
g a s e s .  
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� t o  t h e  fE l S :  

a .  Page C- 3 4 , L a s t  Pa r a g r a p h  
The DE l S  i nd i ca t e d  t h a t C l a u s  ta i l  ga s w i l l  b e  
i n c i nera ted ( o x id i z i ng H 2 S t o  S 0 2  p r i o r  t o  
e m i s s i on ) i f  t h e  B e a v o n  u n i t g o e s  o f f- l i ne . DOE/lCRC 
s h o u l d  i nd i c a t e  in the F E l S  w h e t h e r  t hey wou l d  be 
w i l l i n g  to i n c i n e r a t e  the ta i l  g a s e s , eVen when tf:e 
B e a v o

'
n u n i t  is opera t i ng , i f  t �.e H 2 S conce n t ra t icn 

exceeds 10 ppm. ( Te n  Pl'm H2S is a l e ve l con s icered 
in c o n ne c t i o n  w i t h  NSPS f o r  con v e n t iona l re f i ne r y  
s u l f u r  recovery p l a n t s ) . 

b .  Page C-5 2 , La s t  P a ra g raph 
The DElS addresses e m i s s i o n s  o f  S02 d u r i n g  u f: se t s .  
O n e  " u p se t "  h a s  n o t  been con s i d e red , i . e . , the 
co n t ingency t h a t the B e a von u n i t  m i g h t  g o  d own . The 
FEIS s h o u l d  e s t i m b t e  the i n c re a s e d  s u l f u r  emi s s i o n s  
( f rom s u l f u r  r e cc ve ry to i l  g a s  a n d  f ron, h e a t e rs f i re d  
w i t h p l a n t  ga s )  t h a t m i g h t r e s u l t  i f  t h e  B e a v o n  un i t  
goes o f f- l i n e .  

c .  P a g e  2-9 , F i rs t  Parag raptl 
The D E I S  i nd i ca te �  t h a t  a n  aw.mon i a - bu r n i ng C la u s  p l a n t  
w i l l  b e  emp l oye d .  H c w  w i l l  t h e  e.ml!1o n i a  o x i d a t i o n  be 
conducted i n  a m a n n e r  w h i c h  w i l l  n o t  d i s r u � t  t h e  
H 2 S/S02 r a t i o  ( th ro u g h  s imu l t a ne o u s  o x i d a t i o n  c f  
H 2 S ) ?  A l s o ,  w i l l  a mmon i a - s u l f u r  s a l t s  b e  f o rmed 
wh ich c o u l d  i m p a c t  C l a u s  p l a n t  ope ra t i on ?  

fol low ing the fE l S :  

a .  EPA w i l l  need t o  a s s e s s  t h e  w o r s t-case s u l f u r  
e m i s s i on s  t h a t  m i g h t  re s u l t  i f  t h e  B e a v o n  u n i t  i s  n o t  
opera t i ng prope r ly . I f  t he s e  p o te n t i a l  e m i s s i c n s  a re 
con s i d e red too h i g h , s oree approp r i a te cou r s e  o f  act ion 
should be agreed u �on w i t h DOE in t he event that t he s e  
w o r s t - case l e ve l s  a re i ndeed obse rved d u r i n g  opera t ion . 

b. The f: l a n  for mon i to r i ng s u l f u r  r e c o v e r y  p la n t  t a i l  g a s  
i n c l u d i n g  e x t e nd e d - t e r m  m o n i  t o r  i n g ,  a n d  a l s o  more 

f requent mon i to r i ng d u r i n g  the f i r s t  y e a r  Or two o f  
p l a n t  ope ra t io n  - - shou l d  b e  prov i de d , i f  s u c h  a p l a n  
c a n n o t  b e  prov i ded p r i o r  to t h e  F E I S .  

� I 
m w 
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3 .  F u g i t i v e  Org a n i c s  

T h e  f ug i t i v e  orga n i c s  con t ro l  tec h n i q u e s  propo �ed i n  
t h e  D E l S  i n c l ud e , e . g . , d o u b l e  me c h a n i c a l  sea l s ,  w i t h  
a b a r r i e r  f l u i d ,  o n purr,p s ;  a n  improved s e a l  s y s t e m  f o r  
p u mp s  w he re  s l u r r y  a b r a s i v e n e s s  may c a u s e  e x te n s i v e  
sea l  w e a r ;  e nc lo s u r e  o f  rec iproca t i n g  comp r e s s o r s ;  
do uble  v a  1 v i n g  o n  sampl i n g  c c n nec t ion s ;  e n c  l o � u r e  of 
dra i n s ;  m i n i m i z a t i o n of t h e  n umbe r  o f  f l a n ge s ;  v a por 
recovery s y s tems o n  t a nk s ;  cove r i n g  the o i l/wa t e r  
s ep a r a t o r  i n  t he  w a s t ew at er t r e a t�e n t  s y s t e m ;  a nd 
bot tom load i n g  w i t h vapor recovery on t a n k  t r u ck s .  
The d i re c t e d  m a i n te n a n c e  program w i l l i n c l ud e : 
q u a r t e r l y  or s em i a n nua l i n s pe c t i o n  o f  v a l ve s ;  
- re g u l a r "  i n s pe c t i o n o f  f l a n ge s ;  " v i s ua l "  i n spe c t i o n  
o f  pump s a n d  compr e s so r s ;  a 1 0 , 0 0 0  p p m  tr i g g e r  
conce n t r a t i on f o r  repa i r  o f  f i tt i n g s  i n  g a s e o u s  a n d  
l i g h t- l i q u i d  s e r v i c e ;  a 1 , 0 0 0  P F m  t r i g g e r  f o r  
he avy- l iG u i d  f i t t i ng s ;  r e pa i r  o f  l e a k s  w i t h i n  1 5  d a y s , 
w h e r e  f e a s i b l e , � i t h  mon i to r i n g  d u r i n g  a n d  a f t e r  
r e pa i r  i n  o r d e r  t o  a s s u re t h a t  repa i r  i s  adeq u a t e ;  a n d  
r e d u n d a n c y  i n  compone n t s  nos t  s u b j e c t  to l e ak s ,  s o  
t h a t  t he s e  compone n t s  c a n  b e  t ak e n  o f f - l i n e  a n d  
�epa i �ed  p�ompt l y . 

The con t ro l t e c h nolog i e s  p roposed ( do u b l e  mec h a n i c a l  
s e a l s , e t c . ) a r e  BACT ; E PA ' s  s t u d i e s  o f  t h e  
conve n t i on a l  re f i n e r y  2 n d  chem i c a l  i nd u s t r i e s  h ave not 
d e f i ne d  f ug i t i ve  o rga n i c s  control tech n i q u e s  s u pe r ior 
to t ho s e  pro po s e d i n t h e  D E l S .  The e s t ir.la t e  o f  the 
n um be r  o f  i n d i v idua l f u g i t i v e  em i s s io n  s ou r ce s , t h e  
e m i s s ion f a c tor s , a n c  t h e  a n t i c i pa te d  c o n t ro l  
e f f i c ie n c i e s  - - s hown i n  T a b l e  C . 5 ,  page C-4 1 o f  the 
D E I S , a nd a l so s hown i n mure d e t a i l  in t he P S D  
app l i ca t io n  -- h a v e  n o t  y e t  been r i gorou s l y  con f i rmed 
by EPA t h ro u g h  i ndependent c a l c u l a t i on s ;  howe v e r , s u c h  
i ndepend e n t  con f i rm a t ion w i l l  be c o n d u c t e d  a s  pa r t  o f  
t h e  P S D  r e v  i e w , and t h e re i s  no r e a s o n  to d o u b t  t h a  t 
DO E / J CRC h a v e  c o � � e c t l y  app l i e d  t h e  e m i s s i o n  f a c t o � s  
and c o n t r o l  e f f i c i e n c i e s  f rom EPA ' s  m o s t  r e c e n t  r e po r t  
f �om Rad i a n  o n �e f i ne �y e m i s s i o n s  ( EP A- 6 0 0 / 2 - 8 0 - 0 7 5 c ) .  

T he  proposed d i re c te d  ma i n te n a n c e  protocol -- wh i c h  i s  
t he  key to m a i n ta i n i n g  the pe r formance o f  t h e  proposed 
c on t ro l s  m i g h t  a l s o be cons i d e red BACT , i n  t he 
sense t h a t  t h e  proposed protocol i s  g e n e ra l l y  
equ i v a l e n t  to - - o r s l i g h t ly more s t r i c t  t h a n  -- the 
1978  EPA � e f i n e � y  V OC l e a k  g u i d e l i n e s  
( EP A- 4 5 0 / 2 - 7 8 - 0 3 6 ) .  T h e s e  EPA VOC g u i de l i ne s  
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req u i r e :  a n n ua l o r  q u a r t e r l y  mon i to r i ng , a n d  .... e e k l y  
v i s u a l  c he c k s ,  d e pe n d i ng o n  t h e  t y p e  o f  s o u r c e ; a 
10 , 0 0 0  ppm t r igge r conce n tr a t i o n  ( z e ro em f ror.1 t h e  
source ) ;  a n d  a I S -day r e pa i r pe r i od . T h e s e  g u i de l i n e s  
a r e  co n s i d e r e d  " re a s o n a b l y  a v a i l a b l e  c o n t r o l  
t e c h nol ogy " ,  i n  t h e  a b s e n ce o f  a r i g orous d e f i n i t i on 
o f  BACT . T h e  g r e a t e s t  con�e rn w i t h  the proposed 
d i r e e t ed rna in t e n a n c e  protocol is tha t 5 i nee 
l i q u e f a c t ion p l a n t  f u g i t i v e s  c o u l d  po t e n t i a l l y  c o n t a i n  
more " b a d  a c t o r s "  t h a n t h e i r  conve n t i o n a l  p e t r o l e u m  
a n a l o g u e s , a n d  s i n c e  1 i q u e f ac t i o n  l e a k s  cou l e  b e  more 
f re q u e n t  d u e  t o  the abr a s i ve n e s s  of t he s l u r r y  -- t h e  
protoco l f o r  t h e  SRC- l demo s h ou l d  pe r h a p s  b e  e v e n  
r.1ore s t r i n g e n t  t h a n  t h e  r e f i ne ry g u i de l i ne s ,  a t  l e a s t  
f o r  t h e  f i r s t  y e a r  o r  two u n t i l  ope r a t i n g e x pe r i e n c e  
i s  g a i ne d .  T h e  ba s i s  f o �  t � e  1 0 , 0 0 0  ppm t � i g g e �  
conce n t r a t i o n  a n d  t h e  q u a r t e r  ly/a n n u a  1 mon i t o r  i n g  
f requency i n  t h e  r e f i ne r y  g u i d e l i ne s ,  i s  t h a t  
ava i l a b l e  r e f i n e r y  i n formo t i on s u gg e s t s  t. h a t  t h e  b u l k  
o f  t h e  r e f i ne ry f ug i t i ve e m i s s i o n s  w i l l  be e l i m i n a t ed 
w i t h  t h e s e  g u i de l i n e s .  I t  may be v � l u a b l e  to e mp lo y a 
somew h a t  more s t r i n ge n t  a PFroach i n  th e l i q u e f a c t i o n  
p l a n t s  u n t i l  t h e  d a t a  ba s e  i s  a v a i l a b l e  t o  co n f l rm 
t h a t  t h e  r e f i ne r y  a Fproach w i l l  b a ve s im i l a r ly 
e f f i c i e n t  r e s u l t s  in l iq u e f a c t i o n . For e x amp le , more 
f r e q u e n t  mon i tor i n g  m i g h t  be " n e ce s s a r y  if l e a k s  are 
more freq ue n t .  Lowe r t r i g g e r  co nc e n t r a t i o n s  may be 
d e s i r a b l e  if i n terme c i a te- l e v e l  l e 5 k s  ( be low 1 0 , 0 0 0  
ppm ) are more p r e v a l e n t  i n  d i r e c t  l i q u e f a c t i o n  p l a n t s , 
or i f  t h e  l e a k s  con t a i n  h i g h e r  conc e n t r a t l c n s  of " bad 
a c t or s " . Th i s  con c e r n  a c t ua l l y s u g g e s t s  t�e need for 
a c a r e f u l  mon i ter i ng e f for t d u r i ng the f i r s t  year or 
two o f  p l a n t  ope r a t io n .  

Accor d i n g ly , t h e  i tems l i s t ed be low d o  n o t  a d d r e s s  the 
f u g i t i v e  org a n i c s  c o n t r o l  technolog i e s  t h e m s e l v e s  
( e . g . , d o u b l e  mech a n i c a l  s e a l s ,  e t c . ) s i nce t h e s e  a re  

BACT i n so fa r  as BACT c a n  be d e f i ne d  now; r a t he r ,  tr e  
i tems a r e  a imed at t he i n i t i a l  y e a r  or two o f  

mo n i to r i n g  a f te r  p l a n t  ope r a t ion beg i n s , i n  o r de r t o  
h e l p  d e f i ne t h e  n e c e s s a r y  s t r i ng e ncy o f  t h e  d i r e c t e d  
ma i n te n a nce protoco l .  

� I � en .po 
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fEi2E t o  t h e  F E l S  

a .  P a g e  4 - 1 3 3 ,  F i r s t  P a r agraph 
The D E I S  i n d i c a t e s  t h a t  DOE w i l l  d e v e l o p  a mon i to r i ng 
program f o r  f ug i t i ve e m i s s ions ( i nc l u d i ng ,  pre s uma b l y ,  
f ug i t i ve org a n i c  a i r  e m i s s i ons ) .  T h e  F E l S  s h o u l d  
i n d i c a t e  ( i n S e c t ion 4 . 5 ,  a n d  i n  Sec t i on C . 3 . 1 . 5 ) :  1 )  
the s c h e d u l e  by w h i c h  t h i s  mon i t o r i n g  p l a n  w i l l  be 
deve loped ; a n d  2 ) t h e  genera l m a n n e r  i n  wh i c h  t h e  
re s u l t s  o f  th i s  mon i to r i n g  program W I l l  be u s e d  1 n  
order t o  h e l p  d e f i n e  t h e  tr igger concen t r a t i on ,  t h e  
proced u r e s  a n d  mon i to r i n g  f req uency f e r  tt-,e f ug i t i v e  
org a n i c s  d i r e c ted ma i n te n a nce � r o toco l .  To t h e  e x t e n t  
t h a t  t h e  f o l l ow i ng i n forn,a t i o n  i s  a va i l a b l e  p r i o r  t o  
t h e  F E I S , t h e  n a t u re o f  t h e  f u g i t i ve orga n i c s  
mon i t o r i n g  e f fo r t  s h o u l d  be d e f ined , i n c l u d i n g :  
mon i to r i n g  t e c h n i q u e s ;  m c n i tor i ng f re q u e n cy ; s p e c i e s  
t o  be d e t e rm i ne d ;  �on i to r i n g  loca t io n ;  d u r a t i o n  o f  
mon i to r ing program a f t e r  p l a n t  opera t ion bes i n s ;  a n d  
h o w  i n forma t i on m i g h t  be u se d  i n  d e f i n ing t h e  d i re c t e d  
ma i n te n a nce p ro t o co l .  I t  i s  recogn i z e d  t h a t  t h e  
de ta i led mon i to r i n g  p l a n  i t s e l f ,  w h i c t  w i l l  p r e s e n t  
the a bove i n f orma t i on ,  w i l l  n o t  be comrIe ted u n t i l  
a f t e r  the FE l S .  

b .  P�ge C- 4 0 ,  La s t  P a rasraph 
The DEIS o u t l i n e s  a d i re c ted m � i n te n a n c e  protocol for 
the c o n t r o l  of fug i t i ve o rga n ics . The proposed 
protocol should be e xpanded d u r i n g  t h e  f i r s t  yea r or 
two o f  p l a n t  opera t i o n ,  be ing s u pp l e me n ted -a n d  gu i d e d  
by the f ug i t i v e  org a n i c s  mon i to r i n g prog r a m  d i s c u s s e d  
abov e .  The n a t u re o f  t h e  u l t i ma t e  d i r e c t e d  
m a i n tenance protoco l for rou t i n e  ope ra t i on d u r i n g  
s u b s e q u e n t  y e a r s  s h o u l d  be based u pon t h e  more 
comp l e t e  mon i to r i ng a ccomp l i s hed d u r i n g t h e  f I r s t  ye a r  
o r  two . ( I n  n o  c a s e  wou l d  t h e  u l t ima te protocol be 
e x pe c t e d  t o  be l e s s  s t r i ng e n t  than EPA ' s  conve n t i o n a l  
r e f i n e ry VOC l e a k  g u i d e l i n e s . ) 

c .  Page C- 4 0 ,  Las t Paragraph 
The DEIS i n d i c a tes t h a t  v a r i o u s  o rg a n i c  f ug i t i ve 
sources w i l l  be s c r eened a t  a t r i g g e r  conce n t ra t i on 
r a n g i n g  f rom 1 , 0 0 0  to 1 0 , 0 0 0  ppm . The 
samp l i ng/ana l y t i ca l  t e c h n i q u e s  w h i c h  w i l l  be u s e d  for 
this s cree n i ng a re not g i ve n .  Th i s  i n forma t i c n ,  i f  
a v a i l a b l e , o r  a s c h e d u l e  by w h i c h  t h i s  i n forma t i o n  
w i l l  be a va i l a b l e , s h o u l d  be i n c l uded i n  t h e  FE l S .  
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d .  Page C- 4 0 ,  L a s t  P a r a g r a p h  
T h e  D E I S  d e s c r I be s  s o m e  a s p e c t s  o f  t h e p r oposed 
d i re c t e d  ma i n tenance p r o t o c o l  in genera l t e r m s : e . g . , 
" v a l v e s  w i l l  be i n s r e c t e d  reg u l a r l y . "  More 
de t a i l s  s h o u l d  be prov i d e d  - - source type by source 
type -- rega r d i ng the n a t u re of t h e  i n s pe c t i on a n d  t h e  
a c t u a  I f requency . I t  i s  recogn i zed t h a  t d e t a  i 1 s on 
t h e  d i r e c t e d  m a i n t e n a n ce p r o tocol w i l l  n o t  be 
comp l e t e d  u n t i l  a f te r  t h e  F E l S  i s  s u bm i t t e d .  The F E l S  
s h o u l d  i nd i ca te t h e  s c h e d u l e  by w h i c h  the i n f orma t i on , 
i f  not c u r r e n t l y  ava i l a ble , m i g h t be e xpe c t e d . 

Fol low ing t h e  FE l S  

a .  DOE/ l CRC s h o u l d  prov ide the i n forma t i on r e q u e s t e d  
a bove regard i n g  t h e  d e t a i l e d  mon i to r I n g  p l a n  f o r  
t rack i ng f ug i t ive org a n i c s  e m i s s i o n s/ c o n t r o l  
pe r formance a f te r  p l a n t  opera t i o n  beg i ns , t o  the 
extent that the plan i s  n o t  a v a i la b l e  f o r  i nc l u s i o n  in 
t h e  F E l S . 

b. DOE/ l CRC s h o u l d  prov i d e  f u r t h e r  de ta i l s  r eg a rd i ng the 
d i re c te d  m a i n t e na nce protoco l ,  i n c l u d i n g , f o r  e xample , 
t he i n f o rma t i on reques ted i n  ( c )  a n d  ( d )  a bove , to the 
extent t ha t  t h i s  i n forma t i on is n o t  ava i l a b l e  for 
i n c l u s i o n  i n  t h e  F E I S .  ( Th e  d e t a i l s  s h o u l d  a l so 
i n c l ude mon i t o r i ng p l a n s  for i d e n t i f y i n g  the presence 
o f  f ug i t i ve o r g a n i c s  f rom a e r i a l  coo l e r s . )  

c .  EPA a n d  DO E/ICRC shou l d  a g r e e  upon a n  e x panded 
d i re c ted m a i n t e n a n ce p r o t ocol f o r  t h e  f i rs t yea r o r  
t w o  o f  p l a n t  opera t i on , a s  s u p p l e m e n t e d  a n d  gu ided by 
t h e  more e x t e n s i v e  f ug i t i ve orga n i cs mon i to r i rlg e f fo r t  
i n d i c a t e d  i n  ( a ) . Th i s  e x panded pro toco l c o u l d  t h e n  
pos s i b l y  be r e l a xed a f t e r  opera t i ng e xper i ence i s  
g a i ne d ,  based upon tte r e s u l t s  from t h e  f i rs t y e a r  o r  
two of o pe ra t i on ;  howeve r ,  t h e  u l t ima t e  P l-o tocol w o u l d  
n o t  be l e s s  s t r i ng e n t  t h a n  t h e  re f i ne r y  V O C  leak 
gu ide l i ne s . 

d .  EPA and DO�/ l CRC s ho u l d  agree upon t h e  u l t i m a t e  
d i re c ted m a i n te n a n c e  p r o t o c o l  a f te r  t h e  r e s u l t s  f rom 
t h e  f i r s t  y e a r  or two cf p l a n t  ope r a t ion become 
a va i l a b l e .  

:PI 
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Combus tor / F l are S y s tem 

The c o n t r o l led comb u s tcr/ f lare s y s tem proposed i n c l u d e s : 
conve n t ion a l  e l e v a te d  f l a r i n g  of g a s e s  f rom rou t i n e  
proce s s  v e n t s ,  f rom m i no r  u p s e t s , a n d  f rom m a j o r  u p s e t s ,  
fol low i n g  some cool ing o f  t h e  g a s  s t re a m  p r i o r  t o  f l a r ing 
i n  o rder to condense t he h e a v i e r  ( a n d  pote n t i a l l y  more 
r e f ra c t or y  and e n v i ronmen t a l l y  u nde s i r a b l e ) hyd roca rbon s . 
Condensed h y d ro carbons wou l d  be knocked o u t  of the g a s  
s t ream pr ior t o  f l a r i n g ,  a n d  t h e  l iq u i d s  s t ored e i t h e r  f o r  
recy c l i ng to t h e  prece s s  or f o r  d e s tr uc t i o n  i n  a 
controlled combustor a t  a cont ro l le d  rate . 

I t  i s  not pos s i b le to make a d e f i n i t i ve BACT d e t e rm i n a t i on 
of t h i s  sys tem a t  t ro i s  t i me . T h e  F E I S  s h o u l d  a s se s s  a t  
l e a s t  one a l te r n a t i v e  s y s te�l,  a s  d e s c r i bed be low . 

T h e r e  a r e  two ma j o r  conce r n s  w i t h  t h e  proposed s y s te m .  
F i r s t ,  t h e  g a s  coo l i n g  s y s t e m  m a y  n o t  a d e� u a t e l y  remove 
a l l  o f  the 

'
Foten t i a l  "bac a c tor s · .  Th i s  wou l d  be d u e  

e i th e r  to i nadeq u a t e coo l i n g  o r  becau s e  some " b ad a c t o r "  
may be r e la t i v e l y  vol a t i l e .  These po t e n t i a l  '" b a d  a c t o r s "  
m i g h t  n o t  be co�p l e t e l y  d e s troyed I n  the u nc o n t ro l l e d  
com b u s t i o n  e n v i ronme n t  o f  a conve n t ion a l  f l a r e . ( Ev e n  
some h ea v i e r  m at e r i a l s  w h i c h  a r e  conc e n s e d  m i g h t  n o t  b e  
comp l e t e l y  knocked ou t ,  b u t  m i g h t  g o  t o  t h e  f l a r e  a s  
l iq u id d rople ts i n  t h e  g a s  s tr e an; ) .  DOE/ I C RC a d m i t s  t h a t  
some uncond e n sed h e a v i e r  m a te r i a l s  m i g h t  g o .  to t h e  f la r e  
i n  t h e  c a s e  of a m aJ o r upse t .  Howe v e r , n o  s y s t e m  d e s i g n  
cou l d  e f f e c t i v e l y  p r e v e n t  t h a t  f rom h a ppe n i ng i n  a 
worst-case u p se t ,  s ho r t  of a proh i b i t i v e l y  e XFe n s i ve 
ove rs i ze d  con t r o l l e d  combu s tor . The second ma j o r  c o n c e r n  
w i t h  t h e  proposed s y s t em i s  t h a t  u n le s s  t he s y s t e m  i s  
car e f u l ly d e s i g ne d ,  plugg i ng cou l d  o c c u r  i n  t h e  coo l e r s  a s  
t h e  h eavy m a t e r i a l s  condense . S uch p l ugg i ng , e s pe c i a l l y 
in a m a j o r  upse t ,  cou l d  res u l t  i n  d i rec t d i s ch a r g e  o f  
non-corr.bu s ted o rg a n i c  g a s e s / l i q u i d  k nockout ( bu t  w i t h o u t  
coo l i n g  tota l l y )  t o  a con t ro l le d  combus tor . A conc e r n  
w i th t h i s  a l te r n a t i ve s y s tem i s  t ha t ,  i f  t h e  control led 
combu s tor were d e s i g n e d  -- a n d  tempera ture ma in ta i n e d  
f o r  t h e  wors t- c a s e  upse t ,  t h e n  t he comb u s tor w o u l d  be 
gross l y  overs i ze d  a n d  wou l d  consume l a r g e  q u a n t i t i e s  o f  
f u e l  wh i le o n s t a ndby j u s t  to k e e p  i t  a t  tempe r a t u r e . 
Th u s ,  an a l te r n a t i v e  s y s tem t h a t  m i g h t  be cons i d e r e d  wou ld 
inc l ud e :  

a .  a s e p a r a t e  con t rol led combustor de s i g n e d  s o l e l y  to 
tot a l ly h a n d l e  unco o l ed rou t i ne v e n t s ;  

b. a separ a te con t r o l l e d  combus tor d e s i g n e d  s o l e l y  to 
t o t al l y handl e u n cooled g a s e s  f rom m i no r  upse t s ;  
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c .  an e l eva ted f l a r e  to t a n d l e  u ncoo l e d  g a s e s  f rom m a j o r  
u ps e t s  ( a l t hough i f  r:-os s i b l e , i t  w o u l d  be d e s i r a b l e  t o  
ven t t h e  pote n t i a l l y  mos t h a z a rd ou s s t reams t o  on e o f  
t h e  con t ro l led combu s to r s  d u r i n g  a m a j er u p se t ) ; a n d  

d .  a co n t r o l led 
k nockou t ,  i f  
proce s s .  

comb u s to r  f o r  i n c i n e ra t i ng a n y  l iG u i d  
t h i s  l iq u id c a n n o t  b e  ' r e c y c l e d  t o  t h e  

W i t h  s u c h  a n  a l t e r n a t i v e  s y s t e m ,  i t  w o u l d  b e  impor t a n t  to 
e s t im a t e  the f reque n c y  of ma j o r  upse t s  and the e m i s s i o n s  
t h a t  m i g h t  r e s u l t .  

Accord i n g ly , pr ior to t h e  F E I S : 

a .  P a g e  C- 4 0 , S e cond P a r a g r a p h  
T h e  D E I S  con s i de r s  o n l y  one c o n t ro l le d  cCffibu s t or/ f l a r e  
s y s t e m .  T h e  F E  I S  s h o u l d  i nc l ud e a d i s c u s s ion  o f  a t  
l e a s t  one add i t i o n a l  a l t e r na t i v e , i n v o l v i n g  e i t h e r :  1 )  a con t r o l l e d  combu s t or f o r  a l l  u n ceo l e d  r o u t i n e 
v e n t s ;  2 )  a cont r o l l e d  cor.:bu s tor  f o r  u n coo l e d  g a s e s  
f rom m i nor u ps e t s ;  3 )  an  e l e v a t ed f l a re f o r  u n coo l e d  
g a s e s  f rom ma j o r  u p s e t s  ( w i t h  mos t  h a z a rdous g a s e s  
g o i n g  p r e f e re n t i a l ly to a c o n t r o l l e d  comb u s tor , i f  
po s s i b l e ) :  a n d  4 )  a c o n t ro l l e d  comb u s t o r  f o r  knocko u t  
l i q u i d s  w h i ch a r e  n ot  r e cy c l e d . 

b .  Page C- 4 0 , Second P a r a g r a p h  
T h e  D E I S  d o e s  not i n c l u d e  a n  e s t i m a t e  o t  c o n t ro l l e d  
combu s tor/ f l a r e  pe r forma n c e . DO E / I C RC  shou l d ,  i n  th e 
F E I S , be able tc e s t ima te a p e r forma n c e  g o a l  f o r  t h e  
i n d i v i d u a l  con t r o l l e d  combus t o r s  anc t t e  e l e v a ted  
f la r e  for a t  l e a s t  t h e  t wo a l te r n a t i v e  comu u s to r / f l a r e  
s y s te ms . T h e  g o a l  may be , e . g . , hyd rocarbon 
d e s t r u c t ion e f f i c ie n c y .  W h i l e  a more r i g or ou s  
e s t imate o f  per forma n c e  m i g h t  n o t  be ro ss i b l e  u n t i l  
l a t e r  i n  t h e  d e s i g n  p h a s e , i t  i s  cons i d e red impo r t a n t 
t h a t  some goa l be i nd i c a te d  i n  t h e  FE IS . 

c. Page C-40 , P a ra g r a p h  2 
The F E I S  s h o u l d  i n d i c a t e  t h e  e c h e d u le by w h i ch r e f i ne d  

d .  

pe r formance e s t i m a t e s , f e e d  s t r eam compos i t i on 
e s t ima tes , a n d  con t ro l l ed  combu s tor/ f l a re s y s te m  
d e s i g n  i n forma t ion w i l l  b e  pro v i d e d  a f t e r  t h e  F E I S . 

Page C-40 , S e c t ion C . 3 . 1 . 5  
The F E I S  s h o u l d  i n d i ca te t h e  s c h e d u l e  
con t ro l l e d  com b u s tor/ f l a r e  mon i to r i n g  
prepared . 

by wh i c h  
p l a n  w i l l  

t h e  
b e  

� , 
'" 
'" 
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Fo l l ow i ng the F E I S :  

a .  DOE/I eRe w i l l  rev i se the con t r o l led 
pe r formance e s t i ma te ,  a n d  w i l l  
compos i t i o n  o f  the g a s  s t re a m  t o  tr.e 
unde r rou t i n e  opera t i o n  and f o r  
cond i t  ion s .  

comb L! s tor/ f la r e  
e s t l ma t e  the 
e l e va ted f l a re 
v a r i o u s  u p s e t  

b .  DOE/I eRe s h o u l d  p r o v i d e  
i n f orma t ion rega r d i n g  t h e  
s y s t e m , con f i rm i ng t h e  
pe r fo rmance goa l .  

s pec i f i c a t ions a n d  d e s i g n  
con t r o l led comb u s tor/ f l a r e  
a b i l i ty t o  a c h i e v e  tr.e 

c. A mon i tor i ng p l a n  s h o u l d  be prepa re d ,  i n d i c a t i n g  how 
con t r o l l e d  combu s tor/ f l a r e  p e r fo r m a n c e  w i l l  be 
d e t e r m i n e d  d u r i n g  the f i rs t  year or two of p l a n t  
ope r a t i o n ,  a n d  rou t i ne l y  t h e re a f t e r .  

H e a t ers/Bo i le r s  

Process hea t and s te a m  i s  t o  b e  gellera ted or.- s i t e t h rough 
the comb u s t i o n  o f  fuel g a s  g e n e r a t e d  i n  the p l a n t .  S u l f u r  
em i s s ions f rom t he se p l a n t  f u rn 6 c e s  w i l l  b e  m i n i m i zed 
t h ro u g h  remova l of s u l f u r  f roIT. t h e  fuel g a s  u s i n g  the 
S t r e t f ord u n i t .  E m i s � ion� of NOx a re proposed to be 
reduced t h ro ug h :  1 )  u s e  of the f' l a n t  f u e l  g <:: s ,  w h i c h  i s  
a n t i c i pa t ed t o  h a ve a l ow f u e l-bound n i t ro g e n  c o n t e n t ;  a n d  
2)  u s e  o f  combu s t i o n  T;1od i f i c a t i on te chn i q u e s  i n c l u d i n g  
10W-NOx b u r n e r s  ( u t i l i z i ng s t aged comb u s t i o n ) ,  l o w  
e x c e s s  a i r  a nd po� s i ble red u ce d  comb u s t i o n  a i r  prehe a t ,  as 
appropr i a t e .  T h e s e  t e c h n i � u e s  a r e  e s t l � a teG t o  reduce 
NOx e m i s s i on s  by 30% corap a rea to tLe s t a n c a r ci  e m i s s i on 
f a c t o r s  for u n i t s f i re d  w i t h  n a t u r a l  g a s . ( N o cea l - f i re d  
bo i l e r s  e . g . , f o r  o n - s i t e power g e ne r a t ion a re 
p l a n n e d .  ) 

Th i s  h e a t e r/boi l e r  sys tem repre s e n t s  BACT. Renlo v a l  o f  
s u l f u r  f rom t h e  f u e l  ga s u s ing t h e  S t re t fo r d  u n i t  w i l l  
reduce f u e l  s u l f u r  con t e n t  t o  the lcwe s t  l e v e l  r e a s o n a b l y  
ach i e v a b l e  ( 5  p p m  H 2 5 , a n d  pos s i b l y  l e s s  t h a n  5 0  ppm 
t ot a l  s u l f u r ) .  5 t r e t ford t e c h n o l og y  in t h i s  a pp l i c a t i on 
h a s  been comme rc i a l l y demon s t r a ted . The comb u s t i o n  
m od i f i c a t i on t e ch n i q ue s  i n d i c a ted f c r  N O x  c o n t r o l  ( a l l ,  
i n d i v i d ua l l y ,  o r  i n  v a r i o u s  comb i n a t i o n s ) a r e con s i dered 
to be BACT cand i d a tes f o r  g a s - f i red boi l e r s  i n  t h i s  s i ze 
range . Low e x c e s s  a i r  and reduced a i r  prehea t h a v e  been 
w i d e ly d emons tra ted comme r C i a l l y ;  1 0w-NO x b u r n e r s  a re 
comme r c i a l l y  ava i l a b l e  b u t  h a ve ne t been w i d e l y  
i mp l e �e n ted . The proj e c ted N O x  r e d u c t i o n  e f f i c i e n c i es 
f o r  t h e  comb u s t i on mod i f i ca t i on t e c h n i Q u e s  a r e  i n  the 
range t h a t EPA w o u l d  e x pe c t .  

-
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Accorc i n g l y , pr i o r  t o  t he F E I 5 : 

DOE/ I eRe s h o u l d  e s t i m a t e  t h e  s c h ed u l e  by wh ich t c e y  s ho u l c  
be a b l e  t o  p�ov i d e  t h e  s p e c i f i c  k e y  comb u s t i o n  
mod i f i c a t i on d e s i g n  i n f o r m a t i o n  o n  i � d i v i G u a l  i n- p l a n t  
hea t e r s  a n d  bo i l e r s . 

Fol l ow i ng the FEI 5 :  

DOE/I eRe s h o u l d  p r o v i d e  t h e  k e y  comb u s t ion m od i f i c a t I o n  
d e s i g n  i n f o r ma t io n  a nd ma n u f a c t u re r  g u a r a n te e s  con c e r n i n g  
N O x  e m i s s ions i n  o r d e r  to con f i rm a n t i c i p a t e d  red u c t l o ns 
i n  NOx f rom i n d i v i d u a l  u n i t s .  

Coker-Ca l c i ne r  E m i s s i o n s  

Con t r o l s  for t h e  coke r-ca l c i n e r  i n c l ude : i n C i n e ra t ion t o  
o x i d i z e  hydrocarbons a n d  r e d u c e d  s u l f u r  spe c i e s ;  a n d  a 
sod i um c a r bo n a t e  s c r u b ber ( ve n t u r i  p l u s  s i eve t r a y  d e s l g n ) 
d e s igned f o r  8 5 %  5 0 2  remov a l  a n d  9 2 % p a r t i c � l a t e s  
remova l ( a ccor d i n g  t o  t h e  P 5 D  a pp l i c a t ion ) .  S p e n t  
s c r u bb e r  l i q u or w i l l  b e  s e n t  t o  t h e  w a s t e w a t e r  t re a t me n t  
p l a n t ,  a l t h o u g h  t h e  D E I 5  doe s n o t  c l e a r l y  i nd i c a t e  t h i s .  

Soda a s h  scr ubbers a r e  comm o n l y  employed f o r  502 remo v a l 
in r e l a t i ve l y  sma l l  i nd u s t r i a l  a p p l i c a t i on s ;  s c ru bbe r s  a re 
a l s o  a corr.rnon l y- e m p l oyed t e c h n o l ogy for p a r t i c u l a t e  
remova l .  Th u s ,  the sod a a s h  s c r u bbe r ,  gen e r i ca l ly ,  i s  a 
r e a s o n a b l e  c o n t r o l  t e c h no l ogy s e l e c t i on . Howe ve r ,  t h e  
p e r c e n t a g e  remova l s  proposed f o r  t h i s  s c r u bbe r a r e  a t t h e  
l o w  end o f  the r a n g e  t ll a t  m i g h t  be e x pected f o r  5 0 2 
remova l ,  a n d , a t  be s t , are i n t e rmed i a t e  f o r  pa r t i c u l a t e 
remova l .  The comb i n a t i o n  of t h e  s i eve t r a y  ( good con t a c t  
t i me for 5 02 remov a l )  a n d  t h e  v e n t u r I ( h i g h  p re s s u re 
c rop f o r  e f fe c t ive pa r t i c u l a t e remova l ) m i g h t be e x pec ted 
to e n a b l e  p e r f o rmance g re a t e r  t ha n  t h a t  proposed . 50da 
a s h  s c ru bbe r s  c a n  t y p i c a l l y  be ces i g n e d  for 9 0 - 9 5 %  5C2 
remova l ( compa red t o  the 8 5 %  propo s e d  in the D E I 5 )  i a l s o ,  
depend i n g  upon F a r t i c l e  s i z e  a n d  a c c e p t a b l e  r re s s u r e d ro p , 
h i g h e r  pa r t i c l e  remo v a l s  ( u p  t o  9 9 % )  a r e  a c h i ev a b l e ,  
compared t c  the prcpoeed ' 2 % . 

There is no em i s s i on s t a n d a r d  w h i c �  wou l d  r i g o r o u s l y  
d e f i n e  " BACT" f o r  5 0 2  a na pa r t i cu l a te reme v a l  f rom t h i s  
type o f  sou rce . T h e  p roposed rer.Jo v a l s  m i<; h t  b e  a d e q u a t e  
to nla i n t a i n  a m b i e n t  c o n cen t r a t i o n s  a t  a cc e p t a b l e  leve l s .  
Howeve r ,  i t  i s  n o t e d  ( f rom T a b l e  C . 7 ,  po.g€. C- 5 0 ) t h a t the 
coke r - c a l c i n e r  is the sou rce of OVtr 7 S �  of the 502 
e m i s s i o n s  f rom t �e p l a n t  and 1 2 % o f ttle pa r t i c u l a t e 
emm i s s i o ns . Irr.provec c c n t r o l  of t h i s  5uu rce c o u l d  
s i g n i f i ca n t l y  r e d u c e  the amou n t o f  t h e  P S O  i n c remen t 
cons umed , espec i a l l y f u r  5 0 2 . 

l'" I 
0"'> '-J 
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Accord i ng l y , pr i o r  t o t h e  F E  I S  

a .  ( N o D E I S  page n uc:be r ) . T h e  P S D  a F p l ica t i o n  i n c l u d e s  
m o r e  spec i f i c  i n forma t i o n  conce r n i n g  t h e  s o d a  a s h  
s c r ubber d e s i g n  a n d  � r o j e c t e d  per formance t t'. a n  d o e s  
t h e  DE l S . The P S D  i n forma t i o n  s h o u l d  be i n corpo r a t e d  
i n to t h e  F E I S  b y  r e f e re n c e . 

b .  ( No D E I S  page n umber ) .  The P S D  app l i ca t i o n  i n d i c a t e s  
s c r ubber d e s i g n  f o r  8 5 %  SU 2 remo v a l  a nc 9 2 % 
pa r t i c u l a t e  remova l .  T � e  F E I S  shou l d  p r e se n t  t h e  
ra t i on a l e  for n o t  d e s i g n i ng f o r  h i g h e r  rerro v a l  
e f f i c i e n c i e s , e s pe c i a l l y  s i nce t h e  coker-ca l c i n e r  i s  
s u c h  a ma J o r  cont r i b u tor o f  S 0 2 .  I f  t h e  s e l e c t i o n  
o f  t h e  s c r u bbe r s y s t e l7l  a n d  i t s per formance 1 5  l e s s  
f i n a l i z ed t h a n  i n f e r red f rom t he P S D  appl i c a t ion , t h e n  
t h e  F E I S  s h o u l c  i n d i c a t e  t h e  sched u l e  by w h i c h  t h e  
dec i s i o n  on s c r u bb e r  c e s i g n/per formance w i l l  be mace . 

c .  ( P age C- 3 6 , F i r s t  Paragraph ) .  
T h e  D E I S  i n d i ca tes  t h a t  t h e  hydroca rbons a n d  r e duced 
s u l f u r  spec i e s  in  t h e  coke r-ca l c i n e r  o f f - g a s  w i l l  be 
i nc i n e ra t ed . I f  a t  a l l  pos s i b l e ,  t he F E l S  s h o u l d  
i nd i c a t e  a p e r f o rn-,ance goa l f o r  t h i s  i n c i n e r a t o r . As 
a m i n imum , t h e  F E l S  s h o u l d  i n d i c a t e  o n  w h a t  
a s sumpt i o n s  ( s t r e a m  compo s i t i on ,  i n c i ne r a t o r  
p e r f orma n c e ) t r. e  coker-ca l c i n e r  e m i s s i o n s  i n  T a b l e  C . 7  
w ere e s t ima t e e , a n d  t h e  sched u l e  by w h i c h  f u r t h e r  
in f orma t i on w i l l  be a v a i l a b l e  conce r n i n g  i n c i ne ra t or 
d e s i g n , feee gas compo s i t i on , and per formance . 

Fo l l ow i ng the F E I S :  

a .  DOE/ICRC s h o u l d  prov ide f u r t h e r  i n forrna t i on r e g a r d  i n g  
t h e  sod a a s h  s c r u b b e r  de s i g n  and pe r f o rmance , a s  
d i sc u s s e d  i n  ( b )  a bove , t o t h e  e x t e n t  t h a t  t h i s  
i n f orma t i o n  w a s  not ava i l a b l e  p r i o r  t o  the F E I S .  

b .  DOE / I C RC s h o u l d  prov i d e  f u r t h e r  i n f o rma t i on rega r d i n g  
t h e  d e s i g n  a n d  per formance o f  t he i n c i ne ra to r . 

c .  DOE / I C RC s h o u l d  i nd i ca t e  a n y  mon i tor i ng p l a n s  f o r  
coker-ca l c i ne r  o f f  g a s e s  d u r i n g  opera t i on . 

7 .  
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W a s te w a t e r  T r e a t me n t  A i r  E m i s s i o n s  

F ug i t i v e  h yd r o c a r b o n s  f rom o i l / w a t e r  s e p a r a t i o n  '-'" 1 1 1  be 
con tro+ l e d  by cove r i n g  t h e  s e pa r a t i o n  u n i t .  D i s s o l v e a  
a c i d  g a s e s i n  t he w a s t e w a t e r s  w i l l  b e  s t r i ppee a n d  
r e c o v e r e d  a s  pa r t  o f  t h e  .....,a s t e....., a t e r  t r e a t me n t opera t i on . 
Some s l u d g e s  f rom the w a s tewa t e r  t r e a t me n t  p l a n t  m i g h t  be 
i n c i n e r a ted , i n c l u d i n g  o i l y  s l u d g e s , b i o l o g i c a l  s l ue g e s  
a n d  s p e n t  ac t i v a t e d  c a r bo n .  T h e  D E I S  i nd i ca te s  o n l y  t h a t , 
i f  I n c i ne ra t i o n  i s  t h e  te c h n i q u e  c h o s e n  f o r  h a n d l i n g  t h e s e  
s l udge s ,  a t a i l  g a s  t re a tme n t  s y s t em w i l l  b e  e m p l oyee 
( page C- 4 4 ) .  T h i s  t r e a t me n t  s y s tem is n o t  spec i f ied , b u t  
p re s um a b l y  wou l d  b e  compa t i b l e  w i t h  RCRA req u i reme n t s  f o r  
i n c i ne r a t i n g  h a z a r d o u s  waste �  s i nce t h e  slu d ge s are 
a s s umed to be h a z a r e o u s . 

E n c l o s u r e  of t h e  o i l / w a t e r  s e p a r a t i on u n i t ,  a n d  s t r i pp I ng 
of a c i d  g a s e s  a n d  v o l a t i l e s , ....., ou l d  a p p e a r  to be r e a s on a b l e 
s e l e c t i ons as " BACT" f o r  r e d u c i n g  a i r e m i s s i o n s  f r offi t �ose 
s o u r ces . The s u i ta b i l i ty o f  the t a i l  gas t rea tme n t  f rom 
a ny s l udge i n c i ne ra t i o n  c a n n o t  be  j ud g e d  u n t i l  t h e  
i nc i ne r a tor d e s i g n / em i s s i o n s  a n d  t h e  t r e a t me n t  s y s t e m  a r e  
de f i ne d .  

Accord i n g l y ,  p r i or to t h e  f E l S :  

Page C- 4 4 ,  S e c t i o n  C . 3 . 2 . 5 ,  a n d  P a g e  C- 4 5 , S e c t i o n  C . 3 . 2 . 7 .  
DOE/ I C R C  s ho u ld i de n t i f y t h e  s c h e d u l e  by w h i c h  t h e  
de c i s io n  w i l l  b e  made w h e t h e r  o r  n o t  t o  employ 
i nc i ne ra t i on , and - - i f  i n c i n e r a t i on is to  be used -- the 
s c he d u l e  by w h i c h  i n f o rma t i o n on i n c i n e r a to r  c e s i g n  a n d  
t a i l  g a s  c l e a n u p  w i l l  become ava i la b l e . I f  t h i s  
i n forma t i en become s av a i l a b l e  p r i o r  t o  t h e  F E I S , i t  s h o u l d  
be i nc l uded i n  t h e  F E I S .  I n  pa r t i c u l a r , an y t a i l  g a s  
t r e a t ffie n t  pe r f orma n c e  goa l s  an d e m i s s i o n  f a c t o r s  wou l d  be 
of i n t e r e s t .  

F o l low ing t h e  F E I S :  

a .  DOE/ J C RC s hou l d  �t'ov i d e  i n f o r ma t i o n  r e gard i n g  a n y  
e n v i s i oned w a s t ewa t e r - r e l a t e d  i n c i ne ra tors , i n c l u d i n g  
key d e s i g n  i n f o rma t io n ,  e s t im a t e d  f e e d  s t ream 
compos i t i o n )  and e s t ima ted e m i s s i o n s . 

b .  DOE / I CRC s h o u l d  r rov i de ke y d e s i g n  a n d  pe r f ormance 
i n forma t i o n  for  i n c i ne r a t o r  t a i l  gas trea tme n t  s y s tems . 

c .  DOE/ ICRC s h o u ld prepare a mon i t o r i n g  p l a n  to mon i t er 
e m i s s i o n s  f rom any i n c in e r a t or s . 

;p I 
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C oo l i n g  Tow e r  Em i s s i o n s  

A conve n t i o n a l w et  cool i n g towe r i s  � l a n n e d ,  w i t h s e pa r a t e 
a e r i a l  coo l i n g  f o r s t reams con ta i n i n g  s pe c i e s  o f  g r e a t e s t  
poten t i a l  e n v i ronme n t a l  co nce r n .  Base o�era t ion w i l l b e  
i n  t h e  z e r o  d i s c h a r g e  reod e , w i t h  t h e  h i g h l y- t rea t e d  
proce s s  w a s tewa t e r  b e i n g  added t o  the c i r c u l a t i n g  
w a t e r/coo l i n g  tower sys t em  ( an d  u l t ima te l y  l o s t  a s  coo l i n g  
tower d r i f t ) . C u r i n g  z e r o  d i scha rge ope r a t i o n , a 2 8 0  
g a l /m i n  b l e e d  s t ream f rom t h e  coo l i n g  towe r wou l d  b e  f e d  
to a n  e vapo rat o r t o  c o n t r o l  s a l t  b u i l d u p  i n  t h e  
c i rc u l a t i ng w a t e r . F l u i d s  ( ov e r h e ad ) f rom t h e  e v a po r a t o r  
w i l l  be t r e a ted i n  a g r a n u l a r  a c t i v a t e d  ca rbon bed p r i o r  
t o  be i n g  r e t u r ne d  to t h e  coo l i n g  tow e r  i n  orde r t o  
m i n im i z e  org a n i c s b u i l d u p  i n  t h e  s y s tem.  E m i s s io n s  o f  
org a n i c s  re S U l t i n g  from a n y  l e a k s  i n  t h e  a e r i a l  coo l e rs 
wou l d  be i d en t i f ied by v i s u a l  i n s p e c t ion . 

A l t e r n a t ive ,COO l i n g  sy s t em s  s h o u l d  be cons i c ered ( e . g . , 
d r y  coo l i n g  towe r s )  w h i ch wo u l d  el i m i n a t e  d r i t t  e m i s s i o n s  
and s t i l l  a l low z ero l ia u i d  d i s c h a rge . 

Accord i ng l y ,  p r i o r  to t h e  F E I S :  

NO D E I S  Page Numbe r . 
DOE/ I C RC s ho u l d  €: v a l u a t e  at l e a s t  one a l te r n a te coo l i n g  
s y s tem i n  t h e  f' E I S  i n  r e s p e c t  t o  both t h e  cos t 
e f f e c t i v e n e s s  and e nv i ro nme n t a l  a c c e � t a b i l i t y .  

P r o d u c t  Hand l i nq 

The con t r o l s  appl ied t o  prod u c t  s to rage/ h c nd l i n s a re 
bas i ca l l y  t h e  same as t hose � s e d  f o r  coal 
s to r a g e / h a n d l  i n g ,  a 1 t r.o ugh  the prod u c t  S R C  solid is more 
f r i a b l e . Proce d u r e s  i nc l ud e : c h e m i c a l  we t t i n g a g e n t on 
sol i d  S RC s to rage p i l e ;  e m i s s ions d u r i ng load-on t o  
s to r a g e  p i l e s  m i n i m i zed by rea u c i n g  f ree- f a l l ; u n d e r - p i l e  
r e c l a i m  w i t h u s e  o f  we t t i ng a g e n t s ;  re c l a i m  s y s t e m  l a rg e l y  
e n c l o s e d  i n  t u n n e l s  v e n t e d  to a f i l te r ;  o u t s i d e  conveyo r s  
p a r t i a l l y  e n c l osed ( top a n d  s i d e s ) i  e n c losed conveyor 
t r a n s fe r  pO i n t s ;  ra i l  c a r  load i n g  ach i e ve d  u s i n g  we t t i n g 
a g e n t s  a n d  m i n i m i z i n g  f ree- f a l l  i n  ope n- e n ded e n c l o s u re ; 
c r u s t i n g  a g e n t  on ra i l  c a r  a f t e r  loa d i n g ;  cok e s t o r e d  i n  
c l osed s i los v e n ted t o  f i l t e r ;  s u l f u r  by- pro d u c t  s tored i n  
c l osed t a nk s ;  vapo r  recovery o n  l i q u i d  prod u c t  s t o r a g e  
t a n k s ;  a n d , bo t t om load i n g  w i t h var:or reco v e ry d u r i ng t a n k  
t r uck l oa d i n g  o f  l i q u i d s .  

B .  
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T h e  proposed s y s t e m  re f l e c t s  a s u b s t a n t i a l  e n v i ronme n t a l  
co n t rol e f fo r t  t h a t  c a n  b e  c o n s i d e red rea s c nab l e  con t rol  
tech nology . 

W a t e r  Pol l u t i o n  Con t ro l  

1 .  Wa!tew a t e r  t rea tme n t . T h e  w a s tewa t e r  t r e a trr.e n t  s y s t e m  
i nc l u de s :  ammon i a/s u l f i d e  a c i d  g a s  s t r i p p i n g ; me t a l s  
remo v a l  f rom i n d i v i d u a l  s t reams , a s  req u i r e d ;  
o i l /w a t e r  sepa ra t i on ,  a s  req u i re d ; s e t t l i n g ;  two- s t age  
b io l og i c a l  t r e a tme n t , w i t h  t h e  a d d i t ion of powdered 
ac t i v a ted c a r bon , i f  n e ce s s a r y ;  m u l t imed i a  f i l t r a t i o n ;  
a n d  �ol i s h i ng u s i n g  a b e d  o f  g r a n u l a r  a c t i v a t e d  
c a r bo n .  T h e  e f f l ue n t  f rom t h i s  t r e a t me n t  s y s t e m  w i l l  
be f e d  t o  t h e  cool i n g tOloier a F p r o x i m a t e l y  9 0 %  o f  t h e  
t ime i n  orde r t o  a c h i e v e  z e r o l i qu i d  d i s ch a rg e .  W h e n  
the z e r o  d i s ch a rge s y s t e m  i s  i nope r a t i ve f o r  some 
re a son ( pe r h a p s  1 0 %  o f  t h e  t i me ) , t h e  e f f l u e n t  wou l d  
be d i s c h a rged to t h e  G r e e n  R i v e r .  T h e  e s t i ma t e s  are 
based on a r e v i e w  of t h e  l i te r a t u re a n d  n o t  a n  ac t u a l  
w a s t e  s tream c h a r a c te r i z a t i o n  s t udy . 

A r i gorous e va l u a t io n  o f  t h i s  E y s te m  i s  n ot pos s i b l e  
a t  t h i s  t i me ,  s i n c e : 1 )  t h e r e  i s  SOrite u n c e r t a i n ty 
rega r d i n g  the cOl'T1pos t i on of some of the w a s t e w a t e r  
s t reams ( i n � a r t i c u l a r ,  t he n a t u r e  o f  t h e  s pe c i f i c 
orga n i c  spec i e s  t h a t m i g h t  be p r e s e n t ) ; a n d  2 ) the 
i d e n t i t y  o f  t h e  spec i f i c comme r c i a l  t re a tme n t  
proce s s e s  tha t m i g h t  be  s e l e c t e d  h a s  no t y e t  be e n  
de f i ned . Howe ve r ,  i n  g e n e r a l , t h �  proposed g e n e r i c  
t r e a t me n t  s t eps appe a r  t o  c o n s t i t u t e  a l og i c a l  
comb i n a t ion o f  conve n t iona l cornme rc i a l lY-Gemo n s t r a t ed 
t r e a t me n t  proc e s s e s .  

The one a re a  o f  poss i b l e  c o n c e r n  i s  t h e  absence o f  a 
phenol recovery s tep p r i o r  to t h e  b i olog i ca l  t re a t m e n t  
sy s t e m .  W i th c u t  s uc h  a recove r y s t e p ,  terr.pora ry 
s u r g e  i n  phenol conce n t ra t i o n  -- i f  i t  occurred 
cou ld overload t he f i r s t  s t a g e  of t h e  b i o log i c a l  
t rea tme n t  u n i t , rend e r i n g  b o t h  b i o l og i c a l  s t ages 
i nope ra t i v e  a n d  t h u s  c a u s i n g u n a c c e p t a b l e  c o n t am i na n t  
conce n t ra t i o n s  i n  t h e  e f f l u e n t . DOE / I CR C  have t a k e n  
s teps t o  p re v e n t  s u c h  a p ro b l e m ,  i n c l u d i n g prov i s i o n  
o f  a n  equ a l i z a t i o n  p o n d  p r i o r  t o  t h e  b iol og i ca l  u n i t s ,  
prov i s ion f o r  r e c y c l e  o f  t re a t e d  w a t e r  back t o  t h e 
b i o- u n i t  f e e d  s t ream i n  orde r to d i l u t e  t h e  phenol 
conce n t ra t ion i f  n e ce s s a r y ,  and prOV i s i on t o  a dd 
powdered a c t i va ted c a rbon to t h e  b i o - s y s t e m .  These 
s teps may be adequa te , howeve r ,  the f' E I S  s h o u l d  
a d d r e s s  p h e n o l  recovery a s  a n  a l t e r n a t i v e  and p r e s e n t  
the ra t i o n a l e  f or n o t  u s i ng i t .  T h e  D E I S  i nc i c a t e s  
t h a t  a n  a s s e s s me n t  o f  p h e nol  recovery i s  u n d e rway . 
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0> lD 



- 2 1 -

The e f f l u e n t  concen t r a t i o n s  f or c o n v e n t l ona l w a t e r  
po l l u t a n t s  a re s h own i n  T a b l e  C . l b .  A r i g o rou s 
a s s e s sme n t  h a s  n o t  bee n pos s i b l e  to con f i r m  t h a t t h e  
d i s ch a r g e  l e v e l s  l i s te d  i n  t h e  t a b l e  c a n  i n o e e d  be 
ach i e ve d  by a g e n e r i C  t r e a t me n t  p l a n t of t h e  f: roposed 
de s i g n .  Howe ve r , it has been i d e n t i f i e d  t h a t  a n u rr,be r 
o E  t h e  i n d i c a t e d  e E f l u e n t  goa l s  ( e . g . , 0 . 1  mg / l  Eor 
p h e no l i cs ,  5 m g / l  for ammon i a )  a pp e a r  to be r e a sc n a b l e  
p e r f o r m a n c e  goa l s  f o r  t h e  i n d i c a t e d  co� b i n a t i o n  of 
t r e a t me n t  s t e p s  ( co n s i d e r i ng t he g u a r a n t e e d  
per fo rm a n c e  f o r  t h e  i n d  i v i d u a  1 corr.m e r c i a  l l y- a v a  i l a b l e  
proc e s s e s  t h a t m I g h t  be u t i l i z ed ) .  T h e  e t f l ue n t  
conce n t ra t i o n s  f o r  more comp l e x , spec i f i c orga n i c 
s pe c i e s , s hown i n  T a b le C . 1 7 ,  a r e  r e a s o n a b l e  a s  
i n i t i a l  p rO J e c t i o n s , b u t  i n v o l v e  con s i d e r a b l e  
u n c e r t a i n ty .  I n  p a r t i c u l a r ,  t }; e  a b i l i ty tc a c h i e v e  
t h e  a s s umed r e c u c t i o n s  i n  t h e  i n d i c a t e d  spe c i e s  
t h r o u g h  b i o t r ea tme n t  ( 3 0 - 8 0 %  r e d u c t ion ) a n d  a c t i v a t e d  
c a r bo n  a b so r p t i on ( 7 5 % ) i s  n o t  c l e a r l y  demon s t r a ted . 
I t  w o u l d  be u s e f u l  to b o l s t e r  t h e  F E I S  w i t h  d a t a  f rom 
t h e  o n-go i ng s t ud i e s  of SRC w a s t e w a t e r  t re a t ab i l i t y i n  
o r d e r  t o  s up�or t t h e  t r e a t m e n t  s y s tem � e r f o r m a n c e  
e s t ima t e s  ( fo r  b o t h  conve n t i o n a l  po l l u t a n t s  a n d  t h e  
more comp l e x  s pec i e s ) .  

S i nce t h e  compo s i t i on o f  t h e  m a j c r  c o n t am i n a n t s  i n � t he 
w a s t e w a t e r  e n t e r i n g  t h e  t rea t me n t  s y s t e m  w i l l  n o t  be 
k now n comp l e t e l y  u n t i l  t h e  f a c i l i t y  i s  ope r a t i n g  a n d  
s i nc e  t h e r e  cou l d  be  u ne x p e c t e d  pol l u t a n t  spec i e s  i n  
the w a s te w a t e r  s t reams , t h e  i mp o r t a n c e  o f  a 
compre he n s i ve mo n i to r i ng program c a n n o t  be over 
s t re s s e d . 

Accord i n g l y , pr ior to t he F E I S :  

a .  P a g e  C-48 , L a s t  P a r a g r a p h .  
The D E I S  i nd i c a t e s  t h a t  phenol recovery i s  u nd e r  
cons i d e r a t i o n  a s  a n  a l te r n a t i v e  f o r  i n c l u s i o n  i n  t h e  
w a s tewa t e r  t r e a t me n t  p l a n t .  T h e  F E I S  s ho u ld i nc l ude 
t h e  re s u l t s o f  t h i s  a s s e s sme n t  o f  pheno l recove r y  or 
s h o u l d  i nd i c a t e  t h e  s che d u le by w h i ch t h e  de c i s i on 
w i l l  be  made o n  w he the r o r  not t o  i n c l ude phenol 
recov e ry . 

b .  P ag e  C - 2 0 , S e c t iun C - 2 - 1 - 2 .  
The D E I S  doe s n o t  c l e a r l y  con f i rm t h a t spe n t  s c rubbe r 
l i q u o r  f rom t he coJ.:er- c a l c i ne r  �oda a s k. s c r u bb e r  w i l l  
b e  among the  s tre am s f e d  t o  t h e  w a s tewa t e r  t rea t me n t  
p l a n t .  T h i s  s t o u l d  b e  d i s c u s s e d  i n  t h e  F E I S . 
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c .  P a g e  C- 5 5 , S e c t i on C . 4 . 2 .  
T h e  e f f l u e n t  con ce n t r a t i o n / t r e a t �e n t  p l a n t  
performance e s t i m a t e s  sho u l d  b e  bo l s t e r e d  ( I n a n  
approp r i a t e  F E I S  Ap� e n d i x )  w i t h  a s  rr. u c}; S RC 
w a s tew a t e r  t r e a t a b i l i t y d a t a  as a v a i l a b l e . I f  t h e  
d a t a  a r e  not a v a i l a b l e  f o r  i n corpor a t i on l n to t h e  
F E I S , t h e  o n - g o i n g  wa s t e t r e a t a b i l i t y p r o g r a m  
s h o u l d  be d i sc u s s e d .  

d .  N o  DE I S  page numbe r .  
The F E I S  s h o u l d  i n c l u�e t h e  s c h e d u l e  b y  w � l c h  t h e  
mo n i to r i n g p l a n  fo r t h e  w a s t e w a t e r  t r e a tme n t  � l a n t  
w i l l  b e  � r e pa re d .  

F o l l ow i ng t h e  F E I S : 

a .  DO E/ I CRC s h o u l d  prov i d e  e s t i ma te s  o f  w a E t e w a t e r  
� t re a m  compo s i t i o n s  t h r ou g h o u t t h e  t rea tme n t  p l a n t  
a nd k e y  d e s i g n  i r. f orma t i c n  o n  i n d i v id u a l  t re a t me n t  
p l a n t  compone n t s  ( e . g . , m a n u f a c t u re r ,  � e r forma nce 
g u a r a n t ee s ,  r e s i d e n c e  t ime , e t c . ) .  T h i s  
i n f orma t i on w o u l d  e n a b l e  con f i rm a t io n  t h a t  t h e  
per forma n ce goa l s  a r e  l i k e l y  to be me t .  

b .  DO E / I CRC s hoLi l d  prov i d e  t h e  r e s u l t s  o E  
e x p e r in,e n t a l  work con f i rm i ng t h e  e s t i m a t e s  o f  
t r e a tme n t  pe r f orr.1ance a n d  e f f l u e n t  c o n c e n t r a t ions 
( to t h e  e x te n t  t h a t  t h i s  i n forma t i on i s  not 
i n c l uded in the F E I S ) . 

c. COE/ I C RC shou l d  prov i d e  a mo n i tor i ng p l a n  Eor tbe 
w a s tew a t e r  t r e a tme n t  p l a n t . 

d .  EPA a nd DOE s h o e l d  a g r e e  re g a rd i ng w h a t  a c t ion 
might be taken i E  the p l a n t  e E E l u e n t  
conce n t r a t i o n s  e x ceed t h e  g o a l  le v e l s .  

2 .  R a i nw a t e r  Ru nof f 

Runo f f  f rom t h e  c o a l  a n d  sol i d  s to r a g e  p i l e s  w i l l  
b e  c o l l e c t e d  t h r o u g h  u s e  o f  a compa c t e d  c l ay 
l i ne r .  O n s i te s o i l s  a r e  now be ing t e s te d to 
d e t e r m i n e  t he i r  perme a b i l i t y  cha r a c te r i s t i c s .  
Runo f f  f rom the F roce s s  a r e a  w i l l  b e  co l l e c te d 
u s i ng a s im i la r  s y s t e m .  Runo f f  f rom s t or age and 
proce s s  areas w i l l  be c o l l e c t e d  in c l ay l i n e d 
ba s i n s  s i ze d  t o  h an dl e th e lO-ye a r , 2 4 -h our 
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s torm; t h e  runo f f  w i l l  be trea ted to varying 
degrees in  the w a s t ewa ter t rea tme n t  system. Tt-.e 
exact compos i t ion and t h i ckness o f  the l i ners has 
not been s peci f i e d .  Runo f f  from s o l i d  w a s te 
d i spos a l  areas w i l l  a l s o  be col l e c ted and d i rected 
to the was tewa ter t re a tment s y s tem. 

Al thoug h further deta i l s  regard ing t h i s  sys tem 
m i g h t  be d e s i red in the NPDES perm i t  appl i c a t i o n ,  
the i n d i ca t ion tha t runof f w i l l  be col lected and 
treated f ron the i nd i cated p l � n t  areas wou ld 
appea r  to be , gene r i c a l l y , lIBACT" �  Key add i t ional 
i n f orma t ion tha t  would be des i rable l a ter 
include : the ide n t i t y  and characte r i s t ic £:  o f  the 
l i ner ma t e r i a l  u l t ima tely se l e c ted , more detai led 
e s t imate s of runo f f  compos i t ion , and the des ign of 
the indi vidual  trea tme n t  s teps . 

Accord i n g l y ,  pr ior to the FEIS ; 

a .  Page C- 1 2 ,  F i r s t  Paragraph. 
The DEIS indicates that e f forts are underway to 
select the l i ner mate r i a l  for collec t i ng runoff  
from the coa l p i l e  ( and presumably from the 
process a re a ,  product s torage area and d i sposa l  
a rea as  we l l ) .  I f  f u rther in forma t ion i s  
ava ilable r�garding t h e  na t u re o f , or resu l t s  from 
these t e s t i n g  e f forts , it should be inc l uded in 
the FEI S .  

b .  N o  �EIS Pace Numbe r .  
The F E I S  s hou ld i nd icate the schedu le by wh ich a 
decis ion is e xpected regarding l iner 
ma t e r i a l/design for runoff collect ion , and 
regarding e s t imat ion o f  runo f f  compos i t ion and 
treatme n t  s tep des i g n .  

c .  No DE IS P a g e  Numbe r .  
The f inal  E I S  should  charac t e r i z e  t h e  e f f l ue n t  
d i s charge from t h e  retent ion bas i n  in  the even t o f  
a IO-ye a r ,  2 4  h o u r  s torm. 

Fol lowinq the FEIS ; 

DOE/ICRC should prov ide t he informa t ion s u pport i ng 
the u l t imate dec i s ion regarding l i ner ma ter i a l  
ide n t i t y ,  Fermeabi l i ty a n d  thickne s s .  

- 24-

3. Spi l l s . S torage tanks w i l l  oe d iked ,  w i tn a d iked 
a rea l arge enough to con t a i n  the con tents of tlle 
tank plus water f rom the l O -yea r ,  2 4 -hour s torm. 
The d ikes will be l ined w i th an as-yet unsel.ec ted 
imperv ious mate r ial , w i th the top of the d ike 
above the SO O-year f loodpl a i n  ( ou t  w i tn the base 
below the l OO-year flood ) .  Water collec ted in  the 
d ikes would be pumped to the was tewat e r  t re a tment 
system. Any s p i l led o i l s , p re s umably, would be 
recycled or i n c i ne ra ted , al thouyh the OElS does 
not clearly i nd icate th i s .  

� t o  the FE I S ;  

a .  Page C- l S ,  F i r s t  Paragraph . 
The DEIS does not c learly i n d i ca te the e f fo r t  
unde rway to selec t t h e  l i ne r mate r i a l  f o r  the 
d ikes . Th i s  e f fo r t  should be referenced , and the 
a n t i c ipated schedule by whicn the 1 iner selec t ion 
decis ion w i l l  be made should be spe c i f ie d .  

b .  Page C-l S ,  F i r s t  Parag raph . 
The FEIS m i g h t  indicate how any spil led o i l s  w i l l  
b e  handled ( e . g . ,  recycled or inc inerated ) .  

Fol low ing the FE I S ;  

DOE/ICRC should provide add i t ional d e t a i l s  i n  t ne 
Spill  Prevent ion ana Countermeasure Plan . 

C .  SOLID WASTE 

1 .  Solid Waste D i sposa l .  Ga s i f ie r  s l ag/ f lyash , which 
w i l l  be the l a rges t source of sol id was te and l ikely 
non-hazardous under RCM, w i l l  be d isposed of as a 
hazardous waste ( at leas t i n i t i a l ly u n t i l  ope rat ing 
e xper ience is g a i ned ) . The s lag/flyash d i s posal s i te 
w i l l  be a pond with a 3 -foot - t h i ck clay l iner . A 
leachate collect ion sys tem on t.op of the c l ay l iner 
w i l l  col lect any water which perco l a t e s  through the 
was te and return it to the was tewater t rea tme n t  
sys tem . A 2 0 - m i l  s y n t h e t i c  l iner w i l l  b e  placed under 
the c l a y ,  and a leachate detec t i on system w i l l  be 
placed unde r the syn the t i c  l i ner to de tect any 
leakage . Sludges ( o ther than b r i ne)  f rom tile 
was tewa ter treatmen t plant ( me t albearing s l udge s , 
b iosludge , o i ly s ludg e s·, and spent act iva ted caroon) 

:to> I 
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w i l l  a l s o  be d i sposed c f  i n  a s e p a r a t e  l a nd f i l l  
s i m i l a r  t o  t h e  o n e  d e s c r ibed a bove . T h e  m e t a l - be Q r i n g  
s l ud g e s  f i r s t  w i l l  be s t a b i l i z e d .  The 
ca rbon-co n ta i n i ng w a s t e s  f i r s t  w i l l  be i n c l n e ra ted . 
B r i n e  r e s u l t i ng f rom the evapo r a t o r  i n  t h e  wa s tewa t e r  
t rea tme n t  sys tem w i l l  be d i s po s ed o f  i n  a t h i r d  secu re 
l a nd f i l l ,  se f::a r a t e  f rom t he o t he r t .... o .  Opt i o n s  f o r  
s t a b i l i z i ng th i s  br i ne a r e  a c t i v e l y  be i ng i n v e s t i ga te d  
i n  o r d e r  to pre ven t t he s a l t s  f rom re-d i s s o l v i n g  and 
r e t ur n i ng end l e s s ly to t h e  .... a s te .... a te r  t re a t me n t  s y s te m  
t h r o u g h  the l a n d f i l l ' s  l e a c h a t e  col le c t i o n  sys tem . 
S p e n t  c a t a ly s t s , i f  n o t  r e t u rned to the s u ppl i e r  f o r  
r e proce s s i n g ,  .... o u l d  a l s o  g o  i n to s u c h  a sec u re 
l a n d f i l l .  Due to t b e  e le va t i o n  o f  t he F- l a n t  s i te ,  t l:e 
base of the s l ag / f l y a s h  l a nd f i l l  would be be low the 
l O a - y e a r  f lood p l a i n .  T h e  d i k e  s u rround i ng the 
l a nd f i l l  wou l d  be a bo v e  the S a O - yea r f lood . 
Tech n iq u e s  a r e  be i ng e v a l ua ted f o r  p re v e n t i ng r u p t u r e  
o f  t h e  l i n e r  t h a t  m i gh t r e s u l t  f rom i nc r e a s e d  
h y d ra u l i c  p re s s ure b e n e a t h  i t ,  e . g . , e p i sodes t h a t  
m i g h t  be expe r i e nced d u r i ng a l O O - y e a r  f lood i n  w h i c h  
t he .... a te r  table r i se s  a bove t h e  l a nd f i l l  base . The 
s ma l le r  l a n d f i l l  f o r  .... a s tewa t e r  t rea tment p l a n t  
s l u d g e s  a n d  o t h e r  w a s t es  .... i l l  be a bove t h e  l O O - ye a r  
f l oo d .  G r o u n d  .... a te r  mon i to r i n g  d o  .... ng r a d i e n t  a n d  
u p g ra d i e n t  c f  t h e  d i s po s a l  s i t e s  i s  p l a nned a f t e r  
opera t i o n  b e g  i n s . The s o l  i d  .... a s  tes a n d  the l e a c h a  t e s  
c o l l e c te a  i n  t he unde rdra i n  s y s t e m  .... i l l  b e  a na ly zed i n  
o r d e r  t o  a s s e s s  t h e  e n v i ronme n t a l  impa c t  o f  t h e s e  
w a � t e s  ( a nd i n  o rd e r  t o  d e t e rm i ne i f  t h e  q a s i f i e r  
s la y / a s h  s ho u l d  co n t i n u e  t o  b e  t r e a te d  a s  h a z a r do u s ) . 

D i s po s a l of a l l  s o l i d  .... a s te s  i n  s e c u r e  l a nd f i l l s , a s  
propo Ee d ,  .... o u l d  tla v e  t o  be con s i d e r e d  t h e  be s t  c o n t r o l  
a p p r o a c h  f o r  t he p u rpose. o f  t he E I S .  

Conce r n i n g  t h e  des i g n  o f  the s e c u r e  l a n d f i l l s ,  t h e  
spec i f i c d e s i gn w i l l  u l t ima t e l y  n e e d  t o  be m o r e  f u l ly 
d e f i ne d  by DOE/I CRC a n d  rev iewed by E P A  a s  the RCM 
" b e s t  e n g i neer ing j ud g me n t  - g u  i d e l  i n e s  a r e  d e v e l o ped . 
F u r t h e r  i n forma t i o n  rega r d i n g  the permeab i l i ty a nd 
o t h e r  c h a ra c t e r i s t i c s  o f  t h e  c l a y  l i ne r .... i l l  be 
ne ce s s a ry a f te r  t h i s  i n forma t io n  i s  d e v e l o pe d ,  i n  
o r d e r  t o co n f i rm t h e  adequacy o f  t he p re s e n t  d e s i g n . 
F u r t h e r  deta i l s  m ay be nece s s a r y  reg a r d i n g  the 
c h a r a c te r i s t i c s  of  the s o i l s/ s tr a ta u nd e r ly i ng the 
d i s p o s a l  s i te .  
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The F E I S  s h o u l d  con f i rm t h a t  a l l  RCRA h a z a r d o u s  w a s te 
req u i reme n t s  c u r r e n t l y  de f i ne dW i l l  be s a t i s f i e d  f o r  
t h e  e n v i s i o ned l a n d f i l l  ( i n c l u d i n g , e . g . , f e r. c i ng ,  
record-kee p i ng , e t c . ) .  

A l t h o u g h  the g a s i f i e r  s l ag / a s h wo� ld g e ne r a l l y n o t  be 
e x pe c ted t o  be - h a z a rdo u s "  as long as the g a s i f i e r  i s  
opera t i n g  proper ly , t h e  c o n s e r v a  t i v e  d e c  i s i o n  t o  p l a c e  
t h i s  w a s t e  i n  a s e c u r e  l a nd f i l l  n e v e r t h e l e s s  I S  
techn i c a l l y  .... i s e .  Th e  i no rga n i c s  l ea ch i n g  d a t a  
p r e s e n ted i n  T a b l e  p . 3  ( pa g e  P . 5 ) t e n d  t o  con f i r m  the 
e x pe c t a t i o n  t ll a t  t h i s  .... a s t e .... i l l  n o t  be h a z a rdo u s . 
De s p i te t h i s  e x pe c t a t i o n ,  g a s i f i e r s  ( s u c h  a s  
Koppe r s -To t z e k ) h a v e  not been r ou t i n e l y  f i r e d  o n  f u e l s  
s u c h  a s  e x pe c t e d  h e r e  ( a  s o l i d / h e a v y  l i q u i d  s l u r ry ,  
toge t h e r  w i th s ome coa l ) .  T h u s , t h e re e x i s t s  a 
poss i b i l i ty tha t a f u l l- s c a l e  g a s i f i e r  i n  e x tended 
ope r a t i on m i g h t ,  at least in some i n s t a nc e s , p roduce 
a n  ash .... h i c h  cou l d  nece s s i t a t e s pe c i a l  t r e a t me n t .  
I n c l u s i on o f  a s e c u r e  l a nd f i l l  f o r  t h e  s l a g / a s h  
appe a r s  to be a prude n t  approa c h .  

S i nce a p r i ma r y  o b j e c t i ve o f  .... a s t e c i sposa l i s  t o  
pre v e n t  g r o u n d  .... a t e r  c o n tam i n a t i o n ,  i t  .... o u l d  be 
co n s t r u c t i ve t o  d e v e l o r  a s i t e sp e c i f i c mod e l  .... h i ch 
c a n  s i mu l a t e  spec i f i c  g ro u n d  .... a t e r  c o n t a m i n a t i o n  
e f f e c t s  f rom the proposed l a n d f i l l  u n d e r  a v a r i e t y o f  
scena r io s  ( e . g . , n o  l i n e r  r u p t u re , s h i f t i n g  o f  c l ay 
l i ne r ,  a nd .... o r s t  c a s e  l i n e r  r up t u r e . )  S u c h  an e f f o r t  
.... o u l d  u t i l i z e  the b e s t  a v a i l a b l e  l e a c h i n g  d a t a  o n SRC 
w a s t e s , and any e s t i ma te s o f  the 
perme a b i l i ty / a t t enua t io n c a pa c i ty of the s u b s t r a t a  
u nd e r ly i ng the d i s po s a l  a re a . 

I n  S ummary , pr i o r  to  the F E I S : 

a .  P a g e  C-3 2 ,  S e c t i on C . 2 . 3 . 2 .  
The F E I S  shou l d  i nd i c a t e  the  s c h e d u l e  by w h i c h  
more d e t a i led d e � i g n  i n fo r ma t i o n  c on c e r n I n g  t he 
s e c u r e  l a nd f i l l s  .... i l l  become a v a i la b le . Th i s  
more de t c i led i n f 0rma t io n  s h o u l d  i n c l ude  s e lec t i o n  
o f  the l i ne r m a t e r i a l , i nc l u d i n g  permeab i l i ty 
i n forma t i o n  a nc! the  n a t u r e  of the p r o v i s i o n s  t o  
prev e n t  rupt ure o f  the s l a g / a s h  l a n d f  i l l  l i ne r i n  
t h e  e v e n t  o f  a l O O - y e a �  f lood , e tc .  

):> I 
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Page C-3 2 ,  Sect ion C . 2 . 3 . 2 .  
The FEIS shou l d  conf irm tt lat d l l  
l a nd f i l l  prov i s ions ( Includ i ng , e . ';l . , 
record-keeping )  w i l l  oe s a t i s f ied . 

ReM S�C:...l re  
fen c i ny and 

c. Page 4-1 3 3 ,  Sect ion 4 . 5 . 3 . 1 ,  and Page C- 3 4 ,  Top 
Pa ragrap h .  

d .  

e .  

The FElS should i nd i cate t he schedule by w h i ch a 
leachate/groundwa ter moni tor l ng plan w i l l  be 
p repared . 

Page C-4 2 ,  Sect ion C . 3 . 2 . 1 .  
The FElS should ind i c a te the schedul e  by 
dec i s ion is e xpec ted regard iny the 
s tab i l i z a t ion of was te br lnes . 

No DElS Page Numbe r .  

w h l. L:h  a 
pos s i ble 

The FEIS should con f i rm any 
model ing , and the Schedule 
mod e l i ng .  

plans for groundwater 
for conduct iny such 

f .  No DElS Page Number .  
The FEIS should ind i cate the sched u l e  and 
correc t ive act ions to be taken in the event the 
g roundwat e r  does become con tami na ted . 

Fol l owing the FElS : 

a .  DOE/lCRC should prov ide f urther d e t a i l s  reyard iny 
l a nd f i l l  d e s ig n ,  in  accordance w i th ( a )  abov e .  

b .  DOE/lCRC s hould complete a leachate/groundwa t e r  
mon i tor ing p l a n .  

c .  DOE/lCRC snould a d v i s e  EPA o f  any decis lOn 
regard ing the stabi l i z a t ion of waste b r i n e s .  

d .  DOE/lCRC should prov ide 
g roundwater mode l l ing . 

the resul ts of ant 

e .  DOE/ ICRC w i l l  CJ.dvise EPA , a f t e r  operat ion of tne 
land f i l l s  beg i ns ,  if the gas i f i e r  slag/ash is  
concluded to no longer req u i re t re a tment as  a 
hazardous w a s te . 

� I 
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(404) 262-6649 

Mr .  James A. Reaf snyder 
Research and Development Manager 
SRC-I Project O f f ice 
U . S .  Department of Energy 
P . O .  Box E 
Oak Ridge , Tennessee 37830 

Dear Mr. Reaf snyder : 

March 3, 1981 

We have reviewed the Draft Environmental Impact Statement (EIS) on the Solvent 
Ref ined Coal-I Demonstration Project, Newman, Daviess County, Kentucky. We 
are responding on behalf of the Public Health Service . 

While we appreciate the efforts in this document to address possible conse
quences the proposed project might have on public and occupational health, 
we still have reservations about the following items : 

General Comments 

Al though the SRC-I pilot plant in Wilsonville, Alabama, has been in operation 
since 1 9 7 4 ,  there is little mention o f  this plant in the text of the EIS . 
There is much discussion of the industrial hygiene and environmental efforts 
a t  the SRC-II, Fort Lewis plan t ,  but virtually no discussion o f  the SRC-I 
programs. The Wilsonville pilot plant is supposedly the forerunner of the 
demonstration project in Newman, Daviess County, yet the EIS discusses the 
experience of the Fort Lewis plant as indicative of the "most direct experience 
applicable to SRC- I . "  Although the SRC-II pilot plant has operated in the 
SRC-I mode ,  what about the SRC-I pilot plant experience? 

SpeCific Comments 

Page ix - Section 7 . 1 ,  par . 3 ,  gives the impression that only carcinogenic 
or mutagenic compounds are formed . There are other compounds that may pro
duce acute-life threatening e f fects (H2S ,  CO) as well as other systemic 
e f fects, e . g . ,  cardiovascular (CS2 ) ,  renal (coal tar produc t s ,  CS2 , creso l ) , 
respiratory (S� ,  NH3) etc. 

Page x - Line 2, a medical surveillance program should also be included . 

Page 1-13 - Section 1 . 2 . 5 ,  par. 2, what about the Wilsonville, Alabama , 
SRC-I pilot plant experience? 

Page 1-13 - Section 1 . 2 . 5 ,  par . 4, what about the stability problema asso
ciated with the storage of non-hydrotreated coal liquids? 

Page 4-1 - Section 4 . 1 . 1 ,  par . 3, line 2, should include reference for 
"excess cancer s . "  

Page 2 - :it' .  James A. Reaf snyder 

Page 4-2 _ Par . 2, in addition to carc inogenici t y .  mutagenici t y .  and tera
togenicity, what about ef fects on reproduction? 

Page 4-3 _ Section 4 . 1 . 2 ,  par .  1, this paragraph tends to lose sight of the 
acute hazard s ,  e . g . , CO, H2S ,  

Page 4-3 _ Section 4 . 1 . 2 ,  chemical characterization of SRC materials could 
be f inancially burdensome venture if every single potential chemical was 
identified. A recent EPA report" estim.a.tes that approximately 1 , 000 or an 
estimated 1 0 , 000 chemical compounds have been identified in studies of coal, 
coal tar , and coal hydrogenation process and product streams . Characteriza
t ion of chemical classes may be a more produc tive approach. 

Page 4-3 _ Section 4 . 1 . 2 ,  the use of indicator compounds must be pursued with 
extreme care. Processing of different coal types under one or more operating 
conditions may result in such complex mixtures of chemicals as to question 
the usefulness of the indicator compound . !fuch research will be needed to 
establish suitable confidence levels for each indicator compound. In genera l .  
indicators ma y  be more useful f o r  planning comprehensive experimental monitor
ing programs and for identifying emission sources of coal derived m.a.terials 
than for estimating inhalation and dermal exposures. What about cont inuous 
monitoring/alarm systems for hazardous gases, e . g .  H2S ,  CO, CH4--this is not 
addressed. 

Page 4-5 _ Wastewater and Spills, par . 1,  line 8 ,  total water recycle will 
concentrate trace materials to potentially toxic concentrations--possibly 
creating worker exposure p roblems particularly during maintenance and repairs. 

Page 4-6 _ Section 4 . 1 . 3 . 2 ,  what plans and procedures will be used to pro tec t 
all appropriate personnel in a "real" emergency--for examp le in case of an 
explOSion or major fire? Safeguards di3cussed in the EIS are only for 
minimizing the problem but not for dealing with an actual e:nergenc y .  Emergency 
procedures must be developed for protecting plant personne l .  

Page 4-6 - Sec tion 4 . 1 .  3 . 2 ,  par . 2 ,  laboratory personnel who analyze samples 
represent another group of workers who will be exposed to process materials. 

Page 4-7 _ Section 4 . 1 . 3 . 3 ,  par . 4, line 12, "The DOE program . . .  " should be 
in concert with HHS, EPA, OSHA expertise and know how. In f ac t ,  these agencies 
should be called upon to assist DOE in the selection/prioritiza tion of compounds 
with the greatest potential health effects. 

Page 4-9 _ Section 4 . 1 . 3 . 6 ,  par . 1,  will a full-time industrial hygienist and 
a.n occupational nurse and/or physician be physically located at the plant? 
This is not addressed . 

*Pellizzari, E . D .  "Identification of Component s  of Energy-Related Wastes and 
Effluents," Interagency Energy-Environment Research Development Program, 
publication No . EPA-600{7-78-004 , 1978. 
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Page 3 - Mr .  James A. Reafsnyder 

Page 4-9 - Section 4 . 1 . 3 . 6 ,  par . 3, line 4, it should be noted that there 
are other occupational d iseases besides cancer that may result from exposure 
to process material s .  

---

Page 4-9 - Section 4 . 1 . 3 . 6 ,  par .  4 ,  line 6, during periodic meeting s ,  the 
latest health and safety find ings should be presented to all workers . 

Page 4-9 - Section 4 . 1 . 3 . 6 ,  par . 5, training and education of workers is 
also needed in the proper maintenance and upkeep of protective equipment to 
ensure adequate protec tion as well as to increase the useful life of the 
equ ipmen t .  

Page 4-10 - P a r .  1 ,  line 9 ,  as t h e  optical fiber method i s  still develop
mental ,  what method will be used if this method is determined not to be safe? 

Page 4-10 - Par .  3,  will fertile females be prevented from working in the 
demonstration plant as they have at  the SRC-II, Ft . Lewis pilot plan t ?  If 
so , for what reason will they be excluded from working in the plan t ?  

Page 4-10 - P a r .  4 ,  1.ine 6 ,  the records should also contain infonnation on 
the employees eat ing , drinking, and smoking hab i t s .  

Page 4 - 1 0  - Par . 5 ,  line 3 ,  what NIOSH methods a r e  being referred t o  here ? 
A reference is needed . NIOSH has not specified methods for evalua ting 
potential indicator compounds--although there is a discLission on using the 
indicator monitoring concept in NIOSH ' s  Coal Gasification Criteria Document 
(Publication No _ 78-1 9 1 ,  19 78) _ 

Page 4-15 - Sect ion 4 . 1 . 3 . 9 ,  par .  1, Appendix 2 generally discusses ongoing 
studies funded by DOE. Only one NIOSH study is cited , an industrial hygiene 
study of the Wilsonville . Alabama , pilot plan t .  NIOSH has performed indus
trial hygiene surveys at the SRC-II p ilot plant and the Cresap pilot plant. 

Plans are underway to survey the H-Coal and Exxon Donor Plants too . In 
addition, control technology assessments are made at each of these plants 
concurrently with the industrial hygiene study . NIOSH is also in the process 
of conducting a medical surveillance study related to coal liquefac tion and 
coal gasification plants.  An occupational hazard assessment of coal lique
fac tion processes is being finalized . This fiscal year preliminary efforts 
have begun to establish a prospec t ive epidemiology registry of synfuel workers . 
The EIS should indicate that other agencies besides DOE are involved with health 
related synfuel activi t ie s .  

Appendix 2 - Last par . ,  there appears t o  b e  some confusion i n  this particular 
paragraph be tween NIOSH and OSHA. NIOSH is a part of the Department of Health 
and Human Services and is baSically a research agenc y .  OSHA is a part of the 
Department of Labor and is a regulatory agency. Line 4 ment ions OSHA sponsored 
data base projects . Al though OSHA has been working closely with NIOSH in terms 
of offering counsel and advice of a general nature in the areas of control 
technology and industrial hygiene surveil lance related to the energy technol
ogies, NIOSH through an interagency agreement with EPA has been sponsoring 
the data base proj e c t s  ci ted in this paragraph .  

Page 4 - Mr . James A.  Reafsnyder 

Appendix AA - From a safety standpoint , it is extremely important that safety 
professionals team up with engineers at the earliest stages of design , 
equipment,  and process modificat ions/ changes to insure that the saf ety con
siderations will be adequately addressed. 

Procedures need to be established for monitoring equipment and materials that 
are received into the plant (quality control/assurance) to ensure that they 
meet pre-established specifications. This may u l t imately prevent potential 
safety hazards/problems from occurring. 

Thank you for the opportunity of reviewing this Dra f t  EIS. We would appre
c iate receiving a copy of the f inal statement when i t  is issued .  

Sincerely your s ,  

c...''" _ - .  '/ - J - . 
Frank S .  Llsella , P h . D .  
Chief , Environmental Affairs Group 
Environmen tal Health Services Division 
Center for Environmental Health 
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DEPARTMENT O F  HOUS1NG AND URBAN DEVE LOPMENT 

LOUISVILLE AREA OFFICE 

:' \:,�,!!./ 
REGION IV 

M r .  James A .  Reafsnyder 

539 RIVER CITY MALL, P O BOX 1 0""" 
LOUISV ILLE. KENTUCKY 40201 

:-1arch 2 ,  1931 

Research a n d  Development �anager 

SRC-l Project office u. S. Department o f  Energy n 0. Ro:-: C 

oak Ridge , Tenne ssee 3 7 8 3 0  

Dear Mr .  Reafsnyde r :  

5 8  

I N  M ' L Y  � E F E ilil  TO· 
4 . 8S E  

T h i s  is t o  acknowledge receipt o f  the DEIS f o r  the SRC-l Project a t  Ne\NiT\an , 

Kentucky. HUD I S normal procedure i s  to have the Regional Adm inis trator respond 

to your solicitation o f  comments . OWing to the shortage of time , the Loui s v i l l e  
A r e a  Office i s  responding directly. T h e  Regional A.dministrator i s  aware o f  t h i s  

through Mr .  Rus s e l l  Jacobsen. 

Upon reviewing the DEI S .  the staff had the f'ollo ..... ing comments : 

1 .  After conducting a detailed, multi-state survey for a suitable s i t e , 

why i s  the proposed location such that over one-half i s  below the 100-

year flood plain ? The proposed site i s  even l e s s  attractive , from a 

strictly environmental viewpo in t ,  because 90% of i t  conSl.sts of prime 

farmland . 

2 .  From the descr iption o f  travel patterns of the workforce .  many smal l , 

rural communities ..... ill be adversely affected by heavy through traffic . 

OOE and the Kentucky Department o f  Transportation should make a definite 
commitme n t  to ease the potential traffic burden o n  U. S. 60 . Traffic 
..... ill have an even greater negative impact i t  plant operations eX�d.Jl� 

from a demonstration to full scale corrunercial produc tion. 

3. Since the primary impact area consists o f  small , rural communities ..... ithout 

sophisticated urban/regional planning capab i l i t i e s ,  induced primary growth 

and secondary impacts could be haphazard . This ..... ould not auger we l l  for 

housing, water and sewer fac i l i t ie s ,  public safe ty , education and recrea
tion . The Kentucky uepartment o f  Local Government and the Green River 

Area Development Distric t ,  together ..... ith their counterparts in Indiana, 
should be directly involved and consulted a t  every stage . These bodies 

should make special provision in planning for non-disruptive growth . 

4. 'Th.e 2 6  families to be relocated should be protected by the Uniform 

Relocation Act and its benefits. 

1� 

2 .  

Balancing the above-mentioned potentially d i s ruptive impacts 3.re >:.ht'! be:1e r i t s  :0 
be derived from the pro J ect . The impact. region has a high unemployment rate , and 

primary construction employment and jobs resulting from secondary r e s l de n t i a l ,  can
mercial and service development. w1.11 lead to econaml.C growth . This growth \J1.1 1  
stabilize i n  the future , provided t.he plant goes into comme rcial production o n  a 

sustained bas i s .  The use o f  Western Kentucky coal w i l l  a l so be a boon to the de

pressed mining industry and those deriving their live l i hood from i t .  

The Newman s i te has a n  advantage over the others , i n  that i t  i s  close t o  three towns 
which could absorb the impact o f  growth , whereas the other s i t e s  are in relatively 

unsettled, rural areas. The proximity o f  Owensboro, Henderson and Evan s v i l l e  also 

provides a pool o f  skl.l led labo r ,  which would reduce the demand for ' .... orkers from 

outside the commuting a re a .  Having to absorb fewer ne ..... comers , the envl.ronme n t a l  

impact ..... ould be l e s s  severe. 

Thank you for this opportunity to revie ..... and comme n t  on the DEI S .  !f you requl.re 

any assi stance on envi ronmental issues pertaining to HU D ,  please c a l l  :-1 r .  Behram Shoff 
at ( 5 0 2 )  582-617 3 .  

Sincere l y ,  l�,� 1'uJ-, Va. ,'v »lJV 
Fred H .  Porterfield 

Area Manager 
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SRC P r o j e c t s  O f f i c e  

OFFICE OF T H E  SECRETARY WASHll'iGTOl'i. D C 202� 
�EB 2 4  1 9 B1 

U . S .  D e p a r t m e n t  o f  E n e r g y  
P . O .  B o x  E 
O a k  R i d g e ,  TN 3 7 8 3 0  

D e a r  S i r :  

T h e  D e p a r t m e n t  o f  t h e  I n t e r i o r  h a s  c o m p l e t e d  i t s  r e v i ew o f  t h e  
d r a f t  e n v i r o nme n t a l  s t a t e m e n t  f o r  S o lv e n t  Re f i n e d  C o a l  I ,  
D e mo n s t r a t i o n  P r o j e c t ,  Newm a n , D a v i e s s  C o u n t y , K e n t u c k y . 
We h a v e  t h e  f o � l o w i n g  c om m e n t s  a n d  r e commen d a t i o n s . 

G en e r a l  

P r e v i o u s  i n v o l v e me n t  by o u r  F i s h  a n d  W i l d l i f e  S e r v i c e  ( F W S )  
i n  t h e  p l a n n i n g  p r o c e s s  h a s  b e e n  r e s t r i c t e d t o  ma t t e r s  p e r 
t a i n i n g  t o  e n d a n g e r e d  s p e c i e s , p a r t i c u l a r l y  t h e  I n d i a n a  B a t , 
a n d  t h e  e x p e c t e d  imp a c t s  on t h a t  s p e c i e s  at t h e  s e l e c t e d  s i t e . 
T h e  r e v i ew o f  t h i s  d o c um e n t  is o u r  f i r s t  o p p o r t un i t y  t o  b e 
c o me i n v o l v e d  i n  t h e  s i t e  s e l e c t i o n  p r o c e s s .  A l t h o u g h  t h e  
p r o p o s e d  D av i e s s  C o u n t y  s i t e  ( a s  d e s c r ib e d  i n  A p p e n d i x  B )  
a p p e a r s  t o  b e  a c c e p t a b l e ,  w e  c a n n o t  s t a t e  w i t h  c e r t a i n t y  t h a t  
t h e  s e l e c t e d  s i t e  i s  t h e  l e a s t  d a m a g i n g  a l t e r na t iv e  f r o m  a 
n a t u r a l  r e s o u r c e  v i e w p o i n t . E a r ly c o o r d i n a t i o n  wo u l d  a s s u r e  
a p p r o p r i a t e  c o n s i d e r a t i o n  o f  t h e s e  r e s o u r c e s  a n d  avo i d  s u c h  
u n c e r t a i n t i e s  i n  t h e  f u t u r e . 

Spe C i f i C  

S e c t i o n  4 o f  t h e  s t a t e m e n t  d i s c u s s e s  t h e  im p a c t s  e x p e c t e d  f r o m  
t he p r o p o s e d  a c t i o n  a n d  t h e  m i t i g a t i o n  m e a s u r e s  b e i n g  c o n 
s i d e r e d  b y  t h e  D O E  t o  l e s s e n  a n y  a d v e r s e  i m p a c t s .  T h e  maj o r  
a d v e r s e  i mp a c t  ex p e c t e d  t o  r e s u l t  f r o m  t h i s  p r o j e c t  i s  a l o s s  
o f  t e r r e s t r i a l  h a b i t a t .  A t o t a l  o f  5 5 0 - a c r e s  w i l l  b e  c o n 
v e r t e d  t o  i n d u s t r i a l  u s e  imme d i a t e l y  u p o n  c o mp l e t i o n  o f  t h e  
d e m o n s t r a t i o n  f a c i l i t y .  A l l o r  p a r t  o f  t h e  r e m a i n i n g  a c r e a g e  
w i t h i n  t h e  p r o p o s e d  a c q u i s i t i o n  a r e a  ( a p p r o x i ma t e l y  9 3 4  a c r e s )  
w i l l  b e  v u l n e r a b l e  t o  f u t u r e  c o mm e r c i a l i z a t i o n  a n d  e x p a n s i o n  
o f  � h e  f a c i l i t y . O f  t h e  a c r e a g e  d e s i g n a t e d  f o r  imm e d i a t e  

c o n v e r s i o n  ( 5 5 0  a c r e s ) ,  2 5  a c r e s  a r e c u r r e n t l y i n  h i g h  q u a l i ty 
r i p a r ia n  ha b i t a t , a n d  t h e  r e m a i n i ng 5 2 5  a c r es a r e  in c r o p l a n d  
o r  s o me o t h e r  s ev e r e l y  a l t e r e d  f l o o d p l a i n  h a b i t a t .  A l t h o u g h  
mos t o f  t h e  h a b i t a t s  a r e  o f  m o d e r a t e  t o  l o w  q u a l i t y ,  t h e  
m a g n i t u d e  o f  t h e  imme d i a t e  a n d  p o t e n t i a l  h a b i t a t  c o n v e r s i o n  
m a k e s  t h e  o v e r a l l  w i l d l i f e  l o s s e s  s i g n i f i c a n t  a n d  w o r t h y  o f  
mi t i g a t i o n  t o  t h e  f u l l e s t  e x t e n t  p r a c t i c a l .  

S e c t i o n  4 . 6 . 8  a d d r e s s e s  t h e  m i t i g a t i o n  o f  t h e s e  t e r r e s t r i a l  impac t s . 
U n f o r t un a t e l y , t h i s  d i s c u s s i o n  is d i r e c t e d  p r im a r i l y  t o w a r d s  avo i d 
i n g  a dv e r s e  i m p a c t s  w h e r e  p o s s i b l e , a n d  d o e s  n o t  a d d r e s s  t h e  
m i t i g a t i o n  o f  t h e  u n av o i d a b l e  c o n v e r s i o n  o f  5 5 0  a c r e s  o f  t e r 
r e s t r i a l  ha b i t a t . T h e r e f o r e , t h e  f i n a l  s t a t em e n t  s h o u l d  a d d r e s s  
t h e  a v a i l a b l e  o p p o r t u n i t i e s  f o r  o f f s e t t i n g  t h e  a d v e r s e  i mp a c t s  
exp e c t e d  f r o m  u n a v o i d ab l e  h a b i t a t  c o n v e r s i o n .  W e  r e c o mm e n d  t h a t  
t h e  D O E  a d d r e s s  t h e  p o s s i b i l i t i e s  o f  u t i l i z i n g  a l l  o r  p a r t  o f  t h e  
r e m a i n i n g  a c q u i s i t i o n  a r e a  ( a p p r o x i ma t e l y  9 3 4  a c r e s )  a s  t em p o r a r y  
o r  p e r m a n e n t  mi t i g a t i o n  l a n d s . O p p o r t u n i t i e s  f o r  m i t i g a t i o n  a r e  
a l s o av a i l a b l e  a t  t h e  n e a r b y S t a t e  m a n a g e d  H e n d e r s o n  S l o u g h  
W i l d l i f e  M a n a geme n t  A r e a . T h e  F W S  w o u l d  b e  a v a i l a b l e  t o  a s s i s t  
D O E  i n  d e v e l o p i n g  a m i t i g a t i o n  p l a n  wh i c h  i s  ha rmo n i o u s  t o  b o t h  
t h e  d e m o n s t r a t i o n  f a c i l i t y a n d  f u t u r e  comme r c i a l  e x p a n s i o n  p l a n s . 

T h e  f l o o d p l a i n  a n d  w e t l a n d  a s s e s s m e n t  e l i m i na t e s  a l t e r n a t i v e  s i t e s  
f r o m  c o n s i d e r a t i o n  b e c a u s e  s o m e  d e g r e e  o f  f l o o d p l a i n  e n c r o a c h m e n t  
wo u l d  o c c u r  a t  a l l  s i t e s  t o  a c c ommo d a t e  b a r g e  a c c e s s  a n d  w a t e r  
i n t a k e  a n d  d i s c h a r g e  f a c i l i t i e s  ( p .  D . 4 ,  i t em D . 2 . 2 . ) .  T h i s  
r e a s o n i n g  w o u l d  b e  a p p r o p r i a t e  i f  f l o o d p l a i n e n c r o a c h m e n t  a t  
t h e  p r o p o s e d  s i t e  we re l i m i t e d  t o  t h e s e � f a c i l i � i e s . H o w e v e r , 
a t  t h e  p ro p o s e d  s i t e  c o a l - a n d  l iq u i d - s t o r a g e  a r e a s  a n d  w a s t e  
d i s p o s a l  a r e a s  a l s o  wo u l d  b e  l o c a t e d  o n  t h e  f l o o d p l a i n  ( p .  D- 1 3 ,  
p a r .  1 - 4 ) . 

A l t h o u g h  t h e r e  is no d i s c u s s i o n  o f  wh e t h e r  t h e r e  a r e  p r a c t i c a b l e  
a l t e r n a t iv e  s i t e s w h e r e  f l o o d p l a i n  e n c r o a c h m e n t  c a n  b e  l i m i t e d  
t o  b a r g e  a c c e s s  a n d  w a t e r  i n t a k e  a n d  d i s c h a r g e  f a c i l i t i e s , t h i s  
i n  f a c t  a p p e a r s  t o  b e  t he c a s e  a t  t h e  t w o  a l t e r n a t iv e  s i t e s  w h e r e  
p l a n t  l a y o u t  i s  s h o w n  ( E q u i t y s i t e ,  f i g .  3 . 2 0 ,  p .  3 - 5 7 ,  a n d  f i g .  
3 . 2 1 ,  p .  6 l j  Rav e n s w o o d  s i t e ,  f i g .  3 . 2 5 ,  p .  J � 7 l ,  a n d  f i g .  3 . 2 6 ,  
p .  3- 7 4 ) . W e  r e c o m m e n d  f u r t h e r  c o n s i d e r a t i o n  o f  t h e  p o s s i b i l i t y  
o f  r e d U C i n g  e n c r o a c hm e n t  o n  a f l o o d p l a i n .  

W e  h o p e  t h e s e  c o mm e n t s  a n d  r e c o mm e n d a t i o n s  w i l l  b e  o f  a s s i s t a n c e .  

'�:! l s t .o\r." 

S i n c e r e�, 
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R i c h a r d  A .  Wha m ,  H . D .  

On b e ha l f  o f  

The A u d u b o n  C o a l i t i o n  

D a v i e s s  Co u n t y  A u d u b o n  S o c i e t y  

Eva n s v i l l e  A u d u b o n  S o c i e t y 

H e n d e r s o n  A u d u b o n  So c i e t y  

C i t i z e n s  f o r  Re s po n s i b l e  G r o w t h  

V a l l e y  W a t c h  

H e nd e r so n ,  K e n t u c k y  

F e b r u a r y  2 4 , 1 9 8 1  

1 

THE HEALTH IMPACTS OF TIiE PROPOSED PLANT ARE NOT ASSESS E D .  

The Department o f  Enerey ( DOE ) c learly recogn i z e s  that 

public health i s  one of the areas of gre atest  concern to the 

people of this are a .  

( p . 4- 1 OS IS ) :  The pub lic s c oping pro c e s s  revealed that 
occupat ional and public health e ffe c t s  were princ i p a l  
concerns regarding the deve lopment of a synfue l incus try . 

The cover she et of the Draft Environmental Impact 

statement ( DE IS ) c learly s t a t e s  that he alth e ffec t s  are a s s e s s e d  

i n  the document : 

Impacts a s s e s s ed include effe c t s  of the pro j e c t  on 
occupational and public health result ing from the 
product ion and use of SRC produc t s . 

From that s tatement , one would logically conc lude 

that somewhere in the DEIS a des cript ion and discu s s ion of the 

expected health effec t s  would appe ar . No such illformation i 3  
i n  the document ! 

Before the DEIS was releas e d ,  the general pub l i c  was 

led to believe that the document would give us a good idea as 

to what health effects , if any , we could expect from the plant . 

It is evident from re ading the docwnent that the proposers of 

this pro j ect do not know what the effects will be . Lacking 

this informat ion we a�e given a d i s cuss ion of pos s ible ( or 

probable ? )  e ffects . 

( p . IX ) :  ThrouGh chemical react ions involvinG c o a l ,  
the S R C  pr:>cess will produce a broad range of materials 

that -contain carc inogenic and mut agenic organic compounds , 
including aromat ic amine s ,  aromatic and he terocyc lic 
compounds , highly sub�ti tutcd pheQols , and othe::' 
compounds . DO� recogni z e s  the health risk of operat ing 
a plant of this naturc • • •  

:to> , 
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( p . X ) :  The sour c e s  or the s e  h a z ardous subs tanc e s  
t o  which the public could ce expo s e d  include rugative 
hydrocarbon air emiss ions ( le aK. ) ,  emi s s ions rrom the 
plant rlare system, waste-water d i s charge to the Green 
Rive r ,  and SRC liquid spills dur ing product tran3por t .  

( p . Xi ) :  Because o r  their poten t i a l  toxic ity t o  
humans and aquatic organisms , the SRG - l  d i s charge 
or cyan i de , chlorin e ,  pheno l ,  and cadmium during low
rlow ccnditions is cons idered a s i gniricant degradation 
or water qua l i t y .  

( p .  XIV ) :  Spi lls or S R C - l  produ c t s  have the potent i a l  
r o r  causing s i gniricant adve r s e  impacts to surrac e  
&nd groQ�dwaters • • • •  The impacts or wors t - c a s e  s p i l ls 
could cause water supply emergenc i e s  ror Evans v i l l e , 
Indiana • • • • •  

Ana s ince we here in Henderson ge t our drinking water rrom the 

same rive r .  we a s s ume that the s a..."'l'1e emergency would invcl"e u s ,  

although not nam e d  i n  this s e ction . 

By su�h stac ements as quot e d  above , the DOE i3 expre s s ing 

the same ccncerns that many or the c i t i zens or this co�xnity 

have expre s s e d  over the past several monthu . 

We have been cons tantly told by government ��d industrial 

sources , that our que s t ions and concerns about he a l th eff e c t s  

w i l l  b e  answered i n  t h e  DElS . 

National Envi ronmental Policy Act ( NEPA ) r e quire a 
that an environmental impact s tatement must d e s cribe in d e t a i l  

the impa c t s  or a propo s e d  act ion , and health erre c t s  should 

be £Ully addre s s e d .  The DE lS or this pro j e c t  � � comply 

with this requirement . 

Figure 1-6 , p . 1- 2 0 ,  labeled " Potent i a l  He alth and 

Sarety Hazardu " ,  compares alternat ives or o i l  shale , enhanced o i l  

recovery, outer continental shelr pe troleum, biomass and SRC- L .  

The SRC-l proc e s s ,  prop o s e d  ror the Newman plant i s  the most 

hazardous or all rive l i s t e d  li quid £Uel source s !  And there 

is s t i l l  no explaination a s  to just what are those hazards . 

Section 4 . 1 . 1  gives a bri e r  hi storical d e s cription 

or health errects related to ear l i e r  coal conversion technol-

ogi e s .  Cancers or skin, lung, liver, bl adder and kidney have been 

rel a t e d  to workers exposed to coal c arboni zation produc t s .  

Carcinogeni c ,  teratogenic and mut ageni c are terms rrequently 

mentioned in this section. Canc e r ,  b i rth-de re c t s ,  and mutations 

are terms which more people readily r e cogni ze and understand. 

DOE recogni z e s  the asso�iation or SRC proce s s  and c anc e r :  

( p . 4- 2 ) The se studi e s  may be interpr e t e d  to indicate 
increased potential ror a variety or cancers 
associated wi th coal g a s s iri cation sys tems • • • •  
Certain SRC proc e s s  interme d i a te s ,  produc t s , by
produ c t s ,  and wa s t e s  will conta i n  heavy .metals and 
organometallic compound s  and a broad range or complex 
organic materi al s ,  including PIIA ' s ,  aromatic amine s ,  
and heterocyclic sulrur compoun d s  that are known 
or suspected to be '1 ) mutagenic in microbial �ystems 
or ( 2 )  carcinogeni c ,  teratogeni c or toxic in laboratory 
&nimal s  • • • • •  

:l> , 
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Included in the above description of t·oxic materi als 
a�ts 

are some of the most powerful cancer causing known to science-

not Just to laboratory animals ,  but to humans . Thus DOE i s  

guilty o f  gro s s ly understating the case . The DO E  has revi ewed 

the data showing increased incidences of various types of 

c ancer associated with workers in coal-convers ion plants and 

related industrie s .  This type of ini'orr.lation is useful and 

nec e s s ary in the DEIS , but the document fail s  completely to go 

to the next logical step and inform us "what w i l l  be the health 

e ffects cn the people of thi s cOmnnL,ity, and what will be the 

health effe cts on the workers if the proposed plant is buil t ? "  

The obvious �,swer i £  that the DOE doe s  not know; International 

Coal and Refining Company, the operator of the plant doe s  

not know. Why is this ini'ormation not available ?  The answer 

to this s imple que stion i s  not-so-simply stated in the DEIS : 

( �  4 . 2 )  • • • • •  the fact that only a conceptual SRC 
plant design exists at this time , reduces the abil i ty 
to predict the specific compounds and exact concen
trations of such compounds tha" will be pres ent in 
product s ,  intermediate streams , waste s ,  and occupationgl 
environment s .  Thi 9,  in turn, limits the ability 
to quantitatively predict occupational and public 
health consequence s  of altered p l ant operating conditions . 

Simply stated, the plans of the plant are not completed; 

the exact operating conditions are not known; the exact products 

and by-products are not known; and therefore it is impo s s ible 

to determine what the occupational and publi c  health e ffects 

will be ! 

5 

It is therefore impos sible for "he publi c  or any 

government reviewer to make a respons ible jUdgement as to 

what the health and environmental con" equence s  will be . Lacking 

this information one can not make an informed choice among this 

proposed plant and the various alternatives actions . In this 

very basic respect, this document does not fulfill the NEPA 

requirements for an acceptable DEIS . 

THE PROPOSED HEALTH AND ECOLOGICAL STUDIES PLAN IS TOO LITTLE 

AND TOO LATE TO PROVIDE MEANINGFUL DATA FOR THE NEWMAN PROJECT . 

The DOE is to be congratulated for proposing a res earch 

program to determine the health and environmental e ffects of 

an SRC proce s s  plant : 

( p . l-l3 ) The development of environmental , health, 
and safety information i s  one of the objectives of 
DOE ' s  coal liquefaction program. 

( p .  I I I ) One of the primary obj e c tives of the 
demonstration plant program is to e s tablish an environ
mental data base • •  
Appendix Z in Volume I I  of the DEIS describes a 

"Health and Ecologi cal Studies Plan" whi ch wil l  provide ini'ormation 

about SRC-I product s ,  waste materials ,  and internal proce s s  streams 

and the health and ecologi cal impacts which might re �ult from 

exposure to thes e  material s .  

A four phase program i s  de scribed. The first three 

phases are to be completed before operation of the plant begins . 

Operation is scheduled to begin in 1984 according to the DEIS . 

Phase I of the re search involves screening SRC-I 

materials for potential biome dical and e c ol ogical effects of 

:l> , 
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Acute exposures . Judging from the statement on page Z-3 one 

would aSSume that such research is well under way : 

SRC-I related health and environmental characterization 
acti vities have been under way s ince the construc tion 
of the Wilsonville Pilot Plant in 1974 and the Fort 
Lewis Pilot Plant in 1972 . The activi ti e s  ha ve been 
significantly intens ified since 1977 in response to 
DOE ' s  decis ion to extend development s tudi e s  to 
demons tration-s c ale operations . 

This state�ent indi cates that for the past e i ght years . 

this research has been tmderway . What are the results of 

thi s ·  e i ght yea.� '  activity? Table 1 .  page Z-43 l i s t s  a t otal 

of twenty one "Sample s  for Biological and Ecologi c al A s s ays . "  

The t8tll� ind i c ates that the res e arch on the s e  samples Was 

s tarted in the fall o f  1980 or to be starte d in 198i . 

However the text on page Z-41 s t a te s :  

O f  the proposed Demonstrati on Plant materials that 
could potentially inpa c t  human health and/or the 
environment . only process  solvent has been s c reened 
to date . 

Process solvent is one of twenty-one s amples whi ch have been 

screened to date ! Why was this s creening no t s tarted back in 

the seventies ? 

Phase II of this pla.'l will determine "long-term ef:!'ec t s  

of chronic exposure s . "  Certain Phase II activi t i e s  such a s  

tes ting for c ancer causing agents depend o n  d a t a  from Phase I _ 
whi ch han just barely starte d !  

Con�idering the long latency periods for c arc inogenic 

e ffects to become apparent . and considering that Phase II i s  

supposed t o  study "long t e rm  effe c ts o f  chronic exposure s . "  

i t  is  beyond belief that the se two phanes c an  be completed 

before 1984- e speci al ly since only one of twenty-one samples 

to be tested has begun . a ccording to the text of the DEIS . 

Phase I and II data. when completed "will provide 

guidance for the design of Phase I I I  experiments . "  ( p . Z-38 ) .  

( p .  Z-35 ) Phase I I I  will explore the effects  of 
a l tered plant operating condi tions on the toxi c 
properties of the s e  SRC-I material s .  

I t  i s  diffi cul t to comprehend how thi s pha s e .  whi ch deals wi th 

altered plant operating conditions . c an be completed before the 

plant experiences normal operating condi tions . 

HEALTH liILL NOT NECESSARILY BE PROTECTED BY EXISTING LAlfS 
AND REGULATIONS 

Throughout the many meetings and discussions wi th 

gover��ent and industry repre sentatives they have repeatedly 

stre s s e d  that the plants mus t  be fully permi tted and wi ll 

comply with exi s ting laws and regulati ons . Thus We were supposed 

to aS Sume no harm would result from such a government regulated 

s i tuation . However the DEIS admits that such regulation leaves 

much to be concerned abou t :  

(p .  4-2 ) • • • • •  s t andnrds and limi tations d o  n o t  yet 
exi s t  for mos t  of the clas s e s  o f  compoQ'lQs that 
are of concern . . . . .  Thus . compliance with exi s tinG 

enVironmental requirements alone wi l l  not ensure complete 
prote ction of the Horkers . the publi c  or the enVi ronment .  

Thi s problem was mentioned in the � � � .  10/28/8 0 :  

"The federal governmcnt won ' t  b e  able to regulate many aspects 

of the first generation plan t .  Instead. offi c i al s  say the BPA 
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will begin i ssuing sometime next year preliminary vers ions of 

non-binding "guide line s "  to control air and wateX'. pollution 

from .the synthes i s  indus try . "  

The problem of regulating and enforcing i s  further 

compounded in this proposed project because both the United 

states Government and the state of Kentuc!cy have a large financial 

interes t  in seeing that the p�ant is a commercial suc c e s s -

pos s ibly even a t  the expense o f  local health an d  environmental 

concerns . The DEIS doe s  not addre s s  this very real conf l i c t  

o f  interes t .  

THE OZONE PROBLEH HAS NOT BEEN ACC1.iRATELY DESCRIBED I N  Tlill DEIS 

O zone is a gao. formed in the presence of sunlight 

from hydroc�bons and oxides of nitrogen released from pollution 

source s .  Ozone is an .irritant and toxic material which can 

cause or aggravate asthma , emphys ema and bronchitis . We here 

in the Ohio River Valley have considerable experience with 

ozone . The a�r pollution which occurs with increas ing frequency 

in the summer months is usually due to ozone . 

From reading the DEIS there is cercainly no indication 

that we have any problem with ozone , although the document does 

state that Henderson County is non-attainment . Monitoring 

on the proposed plant s ite is  within the legal limits , according 

to the results reported in the DEIS . However data contained 

in Phase Zero material indicates otherwise : ( Appendix I ,  

9 

Heteorology And Air Quality Report s ,  De c ember 1978 and harch 

1979 , p . I-4 ) :  

Measured o zone concentrations did exceed_ the Kentucky 
ambient air qua l i ty standard of 150 ug/mJ maximum 
l-hr .averaee • • • •  The standard was exceeded in a total 
of 109 hours during the period monitor�d from July 
8 to October, 19; 1978 . 

Table 1-21 from this report shows numerous violations occurring 

from 8/20/78 through 8/26/78 , with value s reading as high as 382 . 

The following year the standard was changed to 235 . This 

period in " Augu s t ,  197 8 ,  corresponds to an air pollution epiaode 

des cribed in the Henderson Gleaner 8/23/7 8  and 8/25/78 : 

The National I'leather Service at Loui sville • • •  sai d  
a stagnant high-pre s sure system w a s  cau:5'.ing a bui ld·· 
up of smoke , gas s e s ,  and other pollutants ,  state-wide . 
In Henderson and Daviess  Counties , ozone leve13 re ac�ed 
unheal ttu'ul levels . . .  Persons with respiratory or 
heart conditions are adv i s e d  to stay indoors • • • •  
The monitor�ng data which showed 109 houly violations 

was accepted as being corre ct until two years later when auddenly 

a "computer error" was discovered .  The revi sed data in the 

pending Permit Applicatioll for Air Contaminant Sour c e ,  State of 

Kentucky, state s :  

( p .  A-4 ) A re-examination o f  the data c l e arly indic at e d  
that higher value s previously presented were actuall" 
about twice their corre ct value . 

This does not explain the fact that the National Vieather Service 

issued an air-pollution warning ��d the people of Henderson ��d 

throughout the are a  were feeling real effe c t s  of air pollution . 

Were the se ill effects due to " computer error " ?  

I f  a computer error actually occurred , ( the Director 

or Kentucky Depart�cnt of Natu.-al �esourc e s  and Environmcntal 

Pl'otcction was quotad in the Hendercon � 2 /14/81 , "happens 
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a l l  the time " ) ,  what should we conclude about all the r e s t  of tile 

data in the air monitoring s e c tion of the DEIS ?  What steps have 

the DOE taken to validate the remainder of the data? 

Monitoring continued at the plant site during 1979 . 

Phase Zero states : 

Fol lowing a redefination of the SRC-I pro j e c t ,  an 
expanded one�year �onitoring program was begun on the 
samo site on April 30,  1979 . 

For some unexplained reason the "expanded moni toring" 

did not include ozone- in spite of the fact that the previous 

years I data showed 109 violations and in spite of the fact that 

immediately adj acent to the plant site , Henderson County was 

non-attai�"ent ! ,fuy was ozone not monitored in 1979? Such 

an emi ssion is inexcusable 2nd c a s t s  doubt on the" s cientific 

val i dity of the entire monitoring effort . 

According to the DEIS the ozone concentrations are 

not expected to be affected locally:  

( p . 2-21 ) because of th� long-range transport natare 
of the photochemi c al reaction of o zone ' s  precusors • •  
Hydrocarbon emi ss ions wil l  total about 60 tons per year . 

Yet it is well accepted in s cientific literature that during 

oommon swmner-time dispersion and atmospheric condition s ,  i t  

is  frequent that the maximum o zone effe c t  will be 10-15 miles 

from the source of the hydrocarbon emi S S i o n .  Thi s  i s  approximately 

the dis tance to the citios of Owensboro and Henderson. 

Since approximately 9�, of the hydroc arbon emi s sions 

will be due to fugative Sources- that is -leal(s and unforseen 

o ccurance s ,  i t  is  difficult to accept the 60 tons pcu year as 

b.eing a firm figure . Also that figure as sumes very effi Ci ent 

operation of the flare-combustor system- which is unte s ted on 

the Proposed soale and is therefore unproven. What data exi s t s  

to confirm such expe c t ations ? 

The monitoring at the plant s i t e  in 1978 showed levels 

whioh exceeded the then-existing standards .  After the figures were 

revi sed ( due to the oomputer error d i s covered two years later ) ,  

the levels come very olose to the new standard o f  235ug/m3 . 

Henderson Ceunty is currently a non-attainment area for o zone . 

Therefor it i s  difficult to agree with the DEIS that ozone �ill 

not be a problem . Indeed,  the DEIS admi t s  that i f  the plant iz 
enlarged to commercial s c ale "offsets will be obtained as 

necessary " .  ( p .  XVI I I ) . S ince no major source of hydroGarbons 

exi s t s  in the plant site now, what offsets does the DOE have in 

mind? 

In regards to the offs ets >Jhich would be needed fer 

particulates for the commercial s i ze plant , there is a suggestion 

that additional agricultural land could be purchased and kept ou� 

of production ! This does not appear to be a rational approach 

in a world that will be starVing in the next twenty to twenty five 

years,  according to numerous studies . 

TOO rIDCH FAITH HAS BEEN �LACED ON TILE CONTROLLED CmiBUSTOR

FLARE SYSTEM 

Throughout the DEIS one finds numerous referenc es to 

the controlled combustor-flare sys tem which is ne c e s s ary to 

prevent hydrocarbons and various cancer-caus ing agents from 
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being relensed into the atmosphere "here workers and pub l i c  wou! i 

be exposed:  

( p . C-30 ) The control led combustor will be burning 
heavy hydrocarbon compounds that are pote�tially 
toxic and/or c arcinogenic .  

( p . C-40 ) A oontroll ed-combustor i s  a highly efficient 
combuston system. 

(po C-31 ) The flare system must be s afe , environmentnllly 
acceRtable ,  and flexible in operation. 

These statements if taken at face value give the reader the 

impress ion that this is proven technology . No data in the DEIS 

supports this assumption • .  The pending Kentucky Air Contaminant 

Source Permit Application gives what i s  de scribed as a "De tailed 

De scription" of the Flare-Co:1trolled Combu3tor : 

The system pre s e:1tly bei:1g evalunted contnins tvo 
e levated flare s ,  one to handle "he hi�� pre s sure 
streams ,and one to handle low pre ssure stre am s ,  and 
a controlled combustor "0 comb�st l i quids which nre 
condensed from the vapo� streams \o-lhi ch are sent to 
the elevated flare . The aim of the de s i gn is to 
combus t  all 'heavy hydroca.rbons ( "hich may be toxic 
and/or carcinogenic )  in the controlled combustor . 
The controlled combustor can be de signed for complete 
combustion of the feed by operating with high temperature 
comhustion ��d long residence time s .  I t  can be fed 
at controlled ra.tes from a l iquid holding tank. 

Nowhere in the " detailed description" is a s t a t ement ' 

of operating temperature, feed-rat e ,  residence-time , capncity , 

by-products or efficiency . It i s  obvious that the system i s  

still i n  the design s t age an d  yet the DEIS contains many state

ments which assume the pre sence of a well-funct ioning flnre-

combustor system. 

'rhe flare-combustor system is 'just one of mnny aspects 

of thi s proposed plant whi ch would be demonstrated for the first 

time : 

( p . VI I ) Opernt ion of the ful ly integrated proc e s s ,  
that i s ,  liquefac tion ,  deashing , hydrocracking , 
product separat i o n ,  solidi f i e a.ion,  gas i f i c a t i on ,  
an d  hydrogen product ion and environmental monitoring 
and control equi pmen t ,  will be demonstrated for the 
first time . 

THE SITE SELECTION DOES NOT MEET DOE ' S  OWN RECOMHENDATIONS 

In June , 1980 , DOE publi shed a document called 

Synthe tic � � � Envi ronment-An Environmenta l  and �

atory Imoacts Analys i s .  I n  thi s document the DOE determined 

what locations would be b e s t  and' wors t  for locat ing a coal 

conversion plant . Several categories were considered.  FOlW 
classes were determined in e ach category . In the Environmental 

Health category- which is based on population density nnd 

exi s t ing cancer rates- Dav i e s s  County- the Newman s i t e  is in 

the worst class , and Hende rson County is  in the next-to-wors t  

class . I n  the category of Ecological Sensitivity- which i s  based 

on prime farm land- the Newman site i s  in the next-to-worst 

clas s .  In regards to exi s ting air quality- the c i t i e s  of 

Owensboro and Henderson and V anderburgh County in Indi ana are 

shown to be in the next-to-worst class . All of the se factors 

would indicate that Newman is not a l ikely site . 

Thi s information was available to the propo sers of 

thi s pro j e c t ,  but nowhere in the DEIS i s  this in�ormntion 

described. Thi s type of information c ertainly indicates  that 

the site selection-pro c e s s  i s  open to question.  
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THE ENTIRE PROJECT HAS BEEN QUESTIOliED BY RECENT GO'iERNHElfT REPOR'l'S 

Several other very serious que s t i ons have been raised 

by recently- relea3ed reports from the General Accounting Offi c e . 

The rollowing quotations are from an arti c l e  i.n the Evansvi lle 

Pre s s ,  February 18 , 1981 : 

The report prepared by the General A ccounting Offi c e ,  
the' inve stigation arm of Congre s s , cri t i c i z e d  the 
Department of Energy and the contractors of the solvent 
refined coal plant ( SRC- I )  at Newman • • • •  " for ru�hing 
to commit about �l billion of Government funds fu�d hire 
construction management" • • • •  In addi tion, the report 
que s tioned whether there had been adequate test ing of 
smaller pilot plants to justify the construction of 
large demonstration plants . 

. . . .  • the report questioned the l<isdom of bUilding 
the Newman plant to handle 6 , OOC tons of co�l a aay 
when the large s t  pilot plant no" operating only 
handles 50 tons a day. The great jump in S i z e ,  tne 
GAO report s a i d ,  pos e s  serious risks that the knO\-In 
te chnology can not be adapted suc c e s s fully to L�e 

.Newman pI ant • .  
The se reports raise very fundamental que stions which the DOE 

must answer. 

LOCAL HEDICAL ORGANIZATIONS HAVE URGED DELAY IN SYNFUEL PLANTS 

On June 1 7 ,  1980 , the Henderson County Medical Society 

passed the following resolution : 

The Henderson County Medical Soci ety is intore s t e d  in 
protecting the health of the Ci tizens of this c o�muni ty . 
Aocording, to the studi es avai lable to us , the proposed 
coal liquefaction and coal gas ification pro j ec t s  p l WL�ed 
for this area would significantly increase the ��ount s  of 
certain pollutan t s  released into the air and water. Some 
of these pollutants are known to be health hazards . 

'l'herefore we urge nI l interested part i e s ,  private and 
publ i c , to defer the development of the s e  propu sed plant s ,  
until i t  can b e  proved that aQequate technology exi s t s  to 
protect thc health of the people of thi s c ommunity . 

On January 3 0 ,  198 1 ,  the Evansvill e-V anderburgh County DepartmeClt 

or Health passed a very similar resolut i on .  

SUMMARY 

The proposers of this plant have Come to us with a 

document that does not fulfill the basic  re quirement of a DEIS

namely that of giving u s  enough information to make an informed 

opinion about the pro j e c t . Much of what the DEIS does contain i s  

confusing and a t  time s deceptive . 

The plant de s i gn is not known , and much of the control 

technology is untested and unproven . The risks of SRC-I process  

are great both to the o ccupational work force and the public 

at large • 
In view of the s e  factor s ,  it is our op�n�on that the 

proposed plant should not be bui lt at the Ne�man site- or ��y_ 

where else- until more information is known ! 
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W I L L I AM E ,  W I LSON 
PROFESS I ONAL ENG I NEER 
1 1 7  Wes t  Lake Street 

Madisonv i l l e , Kentucky 4 2 4 3 1  

Area-wide developmen t  

There seems t o  b e  a s tory o n  syn thetic fuels development 

every day in the newpape r . Last month , Ron Jenk i n s , the edi tor 

of the Henderson Gleaner , wrote i n  h i s  column that a f r i e n d  

stopped h im downtown and s a i d  he w a s  pretty s i ck o f  a l l  this 

media coverage . I ' d  l ike to t e l l  Mr . Jenk i n s  that not all of 

us share that fee l ing . I ,  for one , have been proud of the 

industry . The more i n formation ava i l able to us , the better . 

I put the same importance on the Dra f t  Environmental Impact 

Statemen t .  I t  provides u s  with a l o t  o f  i n formation . We are 

able to review the Solvent Re f ined Coa l  pro j ect i n  deta i l .  The 

S t a tement not only gives us the facts , but i t  a l so t e l l s  us of 

pos s i ble impacts caused by developing the p l a n t . As i s  its man

date , the Impact Sta tement paints these impacts i n  the worst 

possible l ight .  This i s  good . This way we know the worst and 

can plan on measures to lessen or do away with the adverse e f fects 

o f  the impacts . 

The Draft Environme n t a l  Impact Sta tement is important in yet 

another way . The document focuses o n  � pro j ect . I t  makes 

sense of one synthetic fuels plant . T h i s  s e l dom has been the 

case el sewhere . 

Unde r s tandably , the media has been f a s i cnated with the abun

dance o f  proposed synthetic fuel p l an t s . There is the H-Coa l 

commercial plant in Breckenridge Coun ty ; the W . R .  Grace indi rect, 

l iquefaction p l a n t  near Baske t t ;  the Texas Eastern and Texas Gas 

Company SASOL pro j ect in Henderson ;  and the Ken-Tex h i gh-STU gas 

pro j ect in Webster Coun ty . Kentucky ' s  media have been mos t  

concerned w i t h  t h e  pro l i fe r a t ion o f  synthe t ic fuels pro j e ct s . 

We , as readers , are o f te n  overwhelmed by the s tor ies . If I may 

s l ightly misuse a well worn phrase , we ' re l e f t  looking at the 

forest without a view o f  the tree s . 
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Ofte n ,  the e f fects of b e i ng overwhelmed is to throw up 

your hands in defeat . " The chal l enges �re too much , "  some 

peo p l e  might say . They are overloaded with i n forma tion and 

r e fuse to l i s te n  anymore . T h e i r  mind i s  made u p .  I f  change 

means confusion , then they wi l l  fight a l l  change . 

There was a mee t i n g  last month atte nded by many people who 

fe l t  this way and who had decided to f ight growth in this regio n .  

�hi l e  I d i d  not attend that mee t i n g ,  I read i n  the newpapers 

that an attorney spoke there about the d i fferent options ava i l 

a b l e  to people who wanted to s to p  t h i s  growth . According to t h e  

story , t h e r e  i s  a lot peo p l e  can do . But to me , the mo s t  i n ter

esting statement came near the end o f  the a r t i c l e .  This l awyer 

s a id that c i t i z e n  action doe s n ' t  have to be adve r s a r y . He s a id 

comprom i s e s  between p l ant developers and environme n t a l i s t s  can 

be hammered out , i f  a we l l  designed p l ant i s  the goa l . That is 

important . I n s tead of fighting everyth i n g , we can focus our 

e f forts to better the pro j ec t , " I F A WELL DESIGNED PLANT IS THE 

GOAL . " 

One other observ3tion : the lawyer , or in the l e a s t ,  the 

reporter , d e s c r i bed opponents a s  " e n v i ronmenta l i s t s . "  Most often 

all opponents to the development o f  synthetic fue l s  are c a l l ed 

� environmenta l i s t s . "  I take exception to that term . I am an 

environmenta l i s t . care about my environment and the environment 

o f  my c h i ldren and grandchi ldre n . hs an environmen t a l i s t ,  

care not o n l y  that the environment i s  c l e a n , but a l so that my 

chi ldren will have the time and means to enjoy i t .  

That i s  why I have chosen the path which the attorney me n 

tioned l a s t .  I have chosen t o  work w i t h  t h e  developers b y  making 

known my concerns a s  this pro j e c t  deve l ops . I am s i f t i n g  through 

the i n formation a s  i t  deve lops . I read as much i n forma tion as I 

can , and ac t on it when I can . I be l i eve this Draft Environme n t a l  

Impact S tatement i s  a r e s u l t  o f  m a n y  other peo p l e  working under 

that same be l i e f . 

Sure , we a l l  must be aware of the cumulative e f f e c t s  o f  

several synthetic fue l p l ants i f  they should deve lop . B u t  the 

other p l a n t s  are not n e a r l y  as advanced as the S RC - l  pro j e c t , 

and S RC - l  won ' t  break ground un t i l  l a t e  summer or e a r l y  fa l l .  

A lot c a n  be done between thert and now . . .  and a l o t  can be 

done to protect the environment throughout the l i fe of t h i s  

pro j ect . 

But nothing wi l l  ge t done if we don ' t  focus our attention 

on individual i s s ue s , ind ividual pro j e c t s  and proposed m i t i g a t 

i ng me asures . We h a v e  to t a k e  t h i s  o n e  s tep � t  a t ime . 

I applaud the r e l e a s e  of the Dra f t  Environmental Impact 

Statement . It is a we l l  written document f i l l e d  wi th needed 

i n formation for the commun i t y . I hope the i n formation w i l l  

n o t  stop here . T h i s  type o f  commun i c a t i o n  should deve l o p  

throughout the c o n s t r u c t i o n  and operation o f  the demo n s tration 

and operation o f  the proj e c t .  

I f  w e  c a n  continue l i ke this , w e  c a n  build a t  l e a s t  one 

p l a n t .  We can develop a much needed pro j e c t  to our l ik i n � . 

There wi l l  be time for d e c i s ions on the other pro j ec t s  and the 

amount o f  growth we are wi l l i ng to accept . For now, l e t ' s  focus 

on SRC - l . 

Todays coal represents 1 8 %  of t h i s  nations energy sources 

whi l e  oil represents 4 9 % . 

O i l  represents 1 1 %  of our energy reserve s .  

Coa l represents 8 7 %  o f  our energy reserve s . 

One ha l f  of the known coa l reserves in the free world l ie 

w i t h i n  the borders of Ame r i c a  and is a seven time greater ene rgy 

r e s erve than all mid d l e  eastern n a tions combined . 
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Valley Wa tch i s  a non-profit corpor a t i on whose 
pur pose i s  the protec t i on of the environmental 
quality of the lower Ohio Valley .  As  such  we 
would l ike to submit ··,rit ten c orments  on the 
Draft Environmental Imp'  ct  Sta tement for t he 
Solvent Ref ined C oal- 1 P r o j ec t .  Due t o  t he 
short amount of t ime allowed f or comment on 
such a c OClplex d ocument , each Va�ley " a t e h  
board member will s end his t e s t imony under 
se parate c over . Nonethel e s s ,  t he sum t otal 
of these d ocuments are to be considered as 
Valley Wat c h ' s  c omments .  

First  of all I ques t i on t he propriety  of 
prepar ing a � ocument whicp pur ports t o  del in
eate all environmental impacts  of a ma j or 
indus t r i a l  project at a t ime when t he plant is  
only in a "c onceptual design"  sta�e,  when major 
air pollu t i on c ontrol equipment rema in� undes igned , 
when t he class ificat ion of a poten t i al billion 
pounds of s ol id was t e  ( a s  would result from t he 
gasifier of the c ommer c i al fac ility)  9 S  
hazardous under t h e  federal Resource Gonservation 
and Recovery Ac t remains uncertain; a nd indeed 
t he co�position of was t e s  from t he var ious l iqui
fact ion process are not yet known. 

In fac t ,  I c onclude t hat the DEIS doesnot , and 
cannot at  this t ime , adequately ind i c a t e  t he 
magnitude of the tmpact of this propos ed project 
on the heal th of the c it i zens of t he area. 

Carcinogens 

-2-

My main mis r, iving c oncern ing  the c on s t ruc t i on of  the SRC_1 
P i l ot Plant is the exposure of Val ley c i t i zens  to a irborne 
carcinogens.  It  is known that t he SRC oroc e s s  ',i ll involve 
t he produc t J on of s evera l  c l a s ses of chemical  c ompound s 
which  are ei ther known t o  be or s t ron�ly sus pected to be 
c arc inogenic , mut a?-eni c ,  or tet ragenlc . Thes e  subs t ances 
will be produced i n  large quantit ies and will exi s t  under 
high pressure. 

The only ques t i on rema ining , and this q u e s t i on � answered , or even adequately  a�dressed i n  the DEIS,  i s  t o  
what degree will these harmful chemica l s  b e  c on t ained? 
Vague references t o  a '� irected maintenAnce and mon i t oring 
program" are not  reassur i n g ,  nor d o  they present a 
s pe c ific impac t .  

Acc ording t o  the DEI S ,  i n  an emerp,'3ncy upset c o nd i t i o n ,  
700 t ons of hyd rocarbons , c on t a ining  these t oxic c o�pound s ,  
will have t o  b e  burned off by the c cntrolled c ombus tor.  
The destruc t i on effic iency of this d evice i s  not knmm , a s  
it  has not yet been d e s i � ned. Thus t he hea lth i mpact of 
such a s itua t i on ,  which is not unlikely to occur over 
the lifet ime of t he plant , is not spec i f ic . 

Of c ourse t he hea l t h  imp" c t s  themse lves c annot '-e s peci fied , 
as the d eeree of knowledp-e c oncerning the d os e-response 
relat l onship rela ted to these subs t ance is  not lmown. 
Nonetheles s ,  an est ima t e  of expec t ed c oncent ra tions i s  
in order. 

Indeed , the nature of the pollutant s involved and the 
lack of knowled ee of their effec t s  makes this  plAnt 
experiment al in more ,han a t echnological s e n s e .  Bec ause 
no health monit oring has been performed a t  t he few exi s t in g  
s imilar plants i n  the world , t h e  lower Ohio Va l ley wi ll 
be a test ing ground for such healths effec t s .  

The DEIS informs u s  t hat h i r, h  molecular wei�ht po lycyc l ic 
aromatic hydroc arbons a nn amines were found in the worlc 
environment by �oni t oring at Donor Solvent pilot fac i l i t i e s .  
The observed c oncentrat ions s hould b e  included in the final 
EIS. 

Appendix z ,  Health �ffec t s ,  s h ows that severa l  crucial s tud ies  
have not  yet begun, or have only just  be�un. I t  i s  unaccept
able to pres ent a n  EIS which f a i ls to charscterize the very 
natureof wa s t e  s t reams , �ueh less provide a deta iled examin
ation of t oxicity of wa s t e  c omponents and a discus s i on of 
t heir human health effec t s .  
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The DEIS i s  a l s o  r. e f i c i e n t  w i t h  r e g a rd t o  i t s  rl i s c u s s ' on o f  
t h e  impa c t  of t he plant on t h e  o z one c o n c e n �r " t ' ons i n  t h e  
a r e a .  Eva ns v j l l e exper i e nc ed t hr R 8  e p i s od e s  of . 1 2  ppm 
or a bove i n  the surmer of 1 9RO d I one , yet the J G I S  s e e � s  
t o  d we l l  on TSP a nd S02 ' mp o c t s  w i t h  l i t t l e  a t t e n t i on . i ven 
this s e r i ou s  problem. I t  would seem d e s i r a b l e  to h a v e  
ozone m o d e l l i n g  p e r formed t o  pred i c t  g r ound level i�p a c t s ,  
i n s t e a d  o f  s i m ply s t a t ing t h n t  I' o z one c o n c 9n t ra t � o n s  a r e  
n o t  expec ted t o  b e  a f� e c t erl 1 0c _ : l J  b e c a u s e  of t h e  l on e  
range t r a n s p o r t  n a t u r e  of the pho t oc h e m i c a l  reac t i on .  

Th i s  i s  s i mply � n  i nva l id c on c l u s i o n ,  a nd one t h a t  i s  n o t  
su p p o r t ed b y  d ocumen t a t i on wh a t s oeve r .  I n t ru t h ,  w h i l e  
t h e  p h o t oc h em i c a l  r e a t i on d oe s  o c c u r  � � r ' nK hyd r oc a r b on 
t ra n s p or t , t h e  h i e h e s t  o z one c o n c e n t r a t i ons a r e  r - c o r d e d  
on d a y s  wi t h  v e r y  l o w  w i nd ve l oc i t i e s ,  s u c h  t h a t  t he 
maximum c on c e n t r a t j on rl u e  t o  a Ma j o r  s nu r c e  of hy� r o � a rb on s , 
wh ich t h i s  p l a n t  y i l l  b e ,  is i n  t he r . n � e  of t e n  t o  twenty 
mil e s .  Thus Eva n S V i l l e ,  Hend e r s o n ,  e nd Owe n s b o r o  are l ikely 
to be a d ve r s p. l y  a : f e c t ed , and may in0eed be t hr own i n t o  a 
non- a t t a i n � e n t  s t a t u s .  

The mat t e r  of t he n o t - y e t -d e s i p,ned c o n t r o l led c omhu s t or 
e n t e r s  t h i s  rl i s c u . s l on a s  wel l ,  as t he 7CO t ons of hyd r o
c a rbons wh i c h  mu s t  be b r o k " n  d 01m r a p i d l y  by c ombu s t i on 
d ur i n � an u � s e t  r o p r e s e n t  a ma s c i ve a m ou n t of p o t en t i a l 
o z one , even �1 t h  a 90% d e s t r u c t i on fa c t or .  A 1 0% r e l e a s e  
would be m o r e  t h a n  t h e  D G I S  prerl i c t s  f o r  an e n t i r e  y e a r  
of pl a n t  o pe r o t i on .  H o w  o f t e n  d o  t r a rl i t i on a l  c e f i ne r i e s  
exper i e n c e  u p s e t s ?  

The DEIS d o es n o t  add r e s s  the cumula t i ve im p a c t s  o f  hyd ro
c a r b o n s  from the SHe "lant i n  c om b i n a t i on wi t h  t h o s e  f r om 
t he p r o p o s ed Gr a c e  a nd S a s o l  p l a n t s .  The i m p a c t s  of t h r e e  
ma j o r  p l a n t s  wi t h i n  t wenty � i l e s  of Eva n s v i l l e  w o u l d  be 
h i g hly s i gni f i c a n t , and would , i n  my o p i n i on as a f ormer 
air q u a l i t y  s p ec i _ l i s t  ,.,oi t h  t he U . S . Env i r onMe n t a l P r o t e c t i on 
Ag e n c y ,  n o t  only c r e a t e  a non- a t t a i nment s i t u a t i on ,  hut 
c ou ld qu i t e  - o s s i bly r e s u l t  in c o n s i d e r a b l y  h i c h e r  c o n c e n t r a 
i o n s  wh i c h  w o u l d  r e p r e s e n t  a s i g n i f i c a n t  heal t h  t h r ea t .  

Wha t exa c t l y  i s  a " d i r e c ted �D i � t e n � n c e  and mon i t or i ng 
pr o gr a m "  a nd wha t a s s u r a n c e  d oe s  t h e  puhl i c  hA v e  t h a t  s u c h  
a p r o g r a m , which s hould be d e t a ! l ed i n  t h e  FE I S ,  w i l l  
be c a r r i e d  ou t ,  e s pe c i a l l y s evpr � l  y e a r s  i n t o  o p � r a t 1 on 
when valve s ,  pu�p s , c o� p r e  � or s  a n �  o t her f u g i t i ve 
emi s s i on s ou r c e s  be g j n  t o  l e a k ?  'dha t  amb i e n t  rr:on i t or i n g  
f o r  o z one ,·, i l l  be p e r f ormed? '''h a t  t y pe o f  mon i t o r i n p 
will be d one on t he em i s s i ons from t h e  c on t r o l l ed c ombu s t or? 

TSP 

S o l i d  
Wa s t e  

_4_ 

Lookinp- a t  TSP i m p o c t s ,  one f i njs t h a t if t h e  p18 n t  p o e s  
c o�merc i a l  s c a l e ,  t h a t over 1 �C� of t h e  ? S J  i � c reme n t  
w i l l  be r e o u i r e d .  I s  � �e QCE h o o i ng t h a t  t he ?SJ 
s e c t i ons ot t he C l ea n  Air Ac t w i i l b e r e pe a l e d  by t he 
new c on f r e s s ?  The publ ic i s  b� s i c a l ly t old t h a t  t h i s  
i s s u e  w i l l  be add r e s s e d  when t h a t  p a r t i c u l a r  d e c i s i on 
is u p o n  u s .  Should we be s o  n a i ve as t o  i g nore t he 
c a p i t a l  iner t i a  e f fec t wh i c h  pu s h e s  �owa r d s  t h o s e  
p r o j e c t s  wh i c h  a l r parly h a v e  a s i v n i f i c a n t  i n ve s t Me n t  
involved . I t  i s  e i t he r  poor p l a n � i n g  b y  DCE t o  bu i ld 
a d e mons t " a t i on p l a n t  " i t h  t h e  o p t i on t o  c orrunerc i a l i ze 
in an a ' e a  whos e a j r q u a l i t y wi l l  n o t  a l l o w  c orne r c i a l 1 1 za
t i on , or i t  is m i s l �ad i n g  on t h e i r  p a r t  t o  i �r. ore t h i s  a s pe c t  
of t h e  d e c i s i cn b y  p o s t o on i g  i t .  

The s t a t e ment o n  p a g e  3- 3 0  c o n c er n i ng a o o s s i h l e  s e c on d a ry 
s t a nd a rd v i o l a t i on m " D s u red at t he s i t e  is ina c c u r A t e  in  
my u nd er s t a nd i n g  of t h e  fu p i t ive d u s t  c l a u s e  o f  the C l e a n  
A i r  Ac t r e � u l a t i on s .  : d on ' t  he l ! eve t hA t  i t  h a s  been 
norm,l pr ocedure to v o i d  a v i o l a t i on ba s ed s i mply on a 
m i c r o s c o n i �  exami na t i on  of t h e  pa r t i c l e  make- u p .  I n s t e a d , 
t h e  fu g i t i ve � u s t  provi s i on i s  u s ed in a r e a s  w h i c h  a r e  
c on s id e c a l by �ore r u r a l  t h a n  t h e  Ch i o  Va l l e y ,  s u c h  a s  
t h e  s ou t hwe s t .  

T e s t s  t o  determine the c l a s s i f i c a t io n  o f  the g a s i f ie r  
w a s t e  under RCRA h a ve n o t  been comp l eted . I f  these 
tests show the w a s t e  t o  be haz ardou s , w i l l  the l and f I l l  

b e  r a i s ed above the 1 0 0  year f l ood l e v e l ?  T h i s  d e t e r m i n 
a t i o n ,  as we l l  a s  the l e a ch i ng t e s t s  for the met a l -bear Ing 
s l udge from the water t r e atment s y s t em should be i n cluded i n  
t he FE lS . 

The DE l S  does not add r e s s  the long t e r m  p f f e c t s of t h e  
waste l an d f i l l s .  O n c e  the a r e a s  h a ve been cover ed , w i l l  
t h e i r  b e  a n y  r e s t r i ct ions o n  t he use o f  t h e  l and . I f  
n o t , wh a t  i s  the pote n t i a l  for eventual seepage from the 
p i t s  and con t am i n a t ion o f  so i l , pl ant s ,  and g r a z ing a n I m a l s ?  
A s  n o  m a t e r i a l  i s  com p l e t l e y  imperme abl e ,  t e s t s  s h o u l d  b e  
p e r formed a n d  reported i n  t h e  FE I S  a s  t o  t h e  permeab i l i ty 
o f  t h e  C l ay to be used for l i n i ng and seal ing � he l and f i l l s .  

H ave tes t s  been p e r f o rmed o n  t he proposed synthe t i c  l iner 
for the l a nd f i l l , and �hat will that l I ne r  be made of7 
W i l l  i t  provide 100� imperme ab i l I t y t o  l e a c h a t e ?  I f  not , 
how impermeable is i t ?  W i l l it be s u s cept i b l e  to a t t ack 
by the organic chem i c a l  f r a c t ion of the w a s t e ?  

S pe c i f i c  groundwater mon i to r I ng p l an s  should b e  provided 

in t h e  FE I S .  How m any mo n l to r rng we l l s  w i l l  b e  used , 
wh a t  W I l l  t h e i r  l o c a t i o n s  be , and at w h a t  depths W I l l  
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t hey s am p l e ?  The cros s - s e c t ion o n  p a g e  3 - 9  l S  t o o  
gene r al i zed f o r  a r e al l s t i c  app r o i s a l  o f  a l l u v i al 
depos i t s  and the l [" l n f l uence on ground w a t e r  f l ow 
and deg r e e  of comp l e x i ty of the subsu r f ace reg ime . 
Logs of the d r i l l  bor i ngs should be i n c l uded in the 
F E I S .  A det a i l ed e x arn l nat ion o f  t h i s  i n fo r m a t i o n  
may reveal t h e  need for mon l t o r l ng a t  s e ve r a l  ve r t i cal 
l ayer 3  in order to h ave adequate l n forma t ion per t ai n i ng 
to l e achate moveme nt . 

Acce l �rat ions of . 1g r e s u l t ing from s e i sm i c  act L v i t y  
a r e  n o t  unlikely accord lng to a USGS report s i ted i n  t h e  
OE I S .  and a . 2 50 force i s  e s t imated to h ave occurred at 
the s i t e  dur ing � the !-;ew Madr id quake . �h at is the des ign 
c r i t e r i a  for the h a z ardol15 w a s t e  l and f i l l s ?  W i l l  t h ey m a i n 
tain t h e i r  i n t eg r ity a f t e r  a � t g shock? a . 2 Sg shock? 
Page 2 - 1 6  assures us t � at " pr ov i s ions to p r � v� n t  f l o at ing 
o f  t h e  l i ner will be incl uded " . and two potent i a l techn iques 
are ment ioned � ww h i ch o f  these techn ique s . o r  ·other s, w i l l  
b e  used? 

APpend i x  L d i scusses the potent i al for l iqu i f act 10n a t  
the s i t e  a n d  concludes t h a t  the l and f i l l  s i t e  " may b e  
suscept ible t o  l iqu i f act ion " . � h a t  measures to i ns u r e  
l andf i l l  i n t egr ity d u r i n� s u c h  an event w i l l  be taken . 
or is the pI an to hope t h a t  it doesn I t occur? f-1y con

cl\jsion is t h at the fl oodplain geology IS INADEQUIITE 

for cons truct ion of a secure l and f i l l .  and t h a t  a t  t h e  

very l e a s t  d i f ferent i al se t t l ement o f  t h e  l and f i ll due 
to s e i sm i c  act.i v i t y  should be expected . 

Miscell aneous que s t ions r aised by r e ad i ng the DE I S  include : 

What is t h e  ant i c i pated frequency of pl ant s t ar t -ups? 
S ignif icantly t. igher a i r  pol l u t ion occurs dur ing t h i s  
50-h r .  phase t h an d u r i ng normal ope r a t i o n .  
Do e s  t h e  1 50 ton/year f igure f o r  5 0 2  include o n l y  normal 
operat ion o r  s t ar t- u p  em i s s ions as , ... e l l ?  

P a g e  2-9 s t at E s  t h a t  " th e  sul f it e - a n d  p a r t i cu l a t e - l ad e n  
scrubbing s t r e am  w i l l  be d i sposed o f  i n  a n  e n v i ronme n t ally 
appropr i at e  manne r " . I f  such vague s t atements a r e  appro
pr iate for a DE I S .  then t h e  e n t i r e  document could be 
w r i t t e n  in one page by assurances that al� impac t s  of 
the plant will be � envi ronme n t a l l y  appropr i a te " . 

W h a t  were t h e  r e su l t s  o f  t h e  1 ndu s t r i a l  hyge l ne program 
conducted at the ',i 1 1 sonv il l e  P l. l o t  F l a n t ?  o;.,-hat werp 
the r e su l t s  of p l a nt amb i e n t  21r mo n 1 to r i ng? }:ow co. 
the pred ict 10ns � n  t h e  DE l S  for t h 1 s  p 1 1 0 t  p l a n t  com p a r e  
w i t h  what a c t u al l y  occu r r ed? 

I n  1977 a series o f  chem i c al s p i l l s  i nto the O h i o  
R i ve r  i l l u s t r ated the l a ck o f  com� u n i c a t i o n  a n c  coo�d i n a 
t ion between governme n t a l  agenc i e s . a n d  the l ack o f  ab 1 l i t y  
t o  pred ict s p i l l  t r ave l t ime . I f  the poten t i a l  f o r  s p 1 1 l s  

wh ich may create " w a t e r  supply emergenc i e s "  eX 1 s t s  a s  

s t ated i n  t h e  DE I 5 .  t h e n  t h e  operator s o f  the pl ant s h o u l d  

have o n  l ine a r i ve r  f l ow mode l l i n g  p r og r run wh i ch could 

be fed current r i ver cond i t 10ns at t h e  t ime o f  a s p i l l  

and r e s u l t  i n  p r e d 1 cted s p l l l  a r r 1 va l  t imes f o r  u s e  by 

water supply age n c i e s  for t im l ng add i t ional f � l t e r 1 ng 
or w a t e r  i n t ake shuto f f 3 .  

The f i nd i ng t h a t  ce r t a i n  e l e c t r o s t a t i c  p r e c i p i t a� o r s  
do not p e r form adequ ately when u S 1ng t h e  SHe sa1 1d 
product a f fe c t s  the e nv i r onmen t a l  f e a s i b i l i t y  o f  the 
pro j e ct . s i nce providing " cl e a n  coal " is one o f  the ma j o r  
r e asons for the plant . H o w  many E SP ' S  cannot h a ndle t h e  
SRC product compared to t h e  number t h at can? 

I have at tempted to b r i ngto a t t e n t i o n  t h e  ma1n que s t i ons 
w h i c h  occurred to me about t h e  DE I S .  The t ime allowed 

for r e V1ew was shor t . and my p r e s e nt a t ion herew i t h i n  h a s  
been rushed . Howeve r . I hope t h a t  t h e  issueds r a i sed by 

myse l f  and o t h e r s  w i l l  be addressed in t h e  PElS and t h at 
t h e  f i n al document w i l l  more adequ a t e l y  spec 1 f y  expected 
impacts o f  the 5�C p l a n t . 

S incer e l y .  

T om  Zeller . p r e s ident 
Valley Watch 
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SRC- I CHEMICAL EMI S S I ONS . CANCER . 
BACKGROUND POLLUT ION . AND OTHER HL\LTH n!P L I C.H I ONS . 

On J a n u ary 1 ,  1970 , t he Pre s i de n t  s i �n e d  i � t o  :aw t h e  

Nat i o n a l  E n v i ronme n t al P o l i c y  A c t  ( NEPA ) .  Th i s  a c t  e s t ab l i s h e d  

in t h e  Exe c u t ive O f f i ce o f  t he PreS i den t a Coun c i l  o n  Env ironmen-

tal Qual i t y  ( CEQ ) ,  c h arged w i t h  t he respons i b i l i t y  t o  s t udy , he 

condi t io n  of t h e  n a t ion ' s  enVironm e n t , � o  develop new e n v i ronmen t a l 

programs and p o l i C i e s , to coord i n a t e  t he w i de array of federal 

env ir onme n t al e f fort s , and to s e e  t h at all f e deral act i v i t i e s  t ak e  

environment al c on s i d er a t io n s  i n t o  account . To insure t h at e n v i ro n -

� e n t a l  amen i t i e s  an d v a l u es a r e  g i v e n  s y s t emat i c  cons iderat ion � 
to e co n om i c  and t e c h n i c a l  cons i derat i on s  in t h e  federal dec i s ion-

mak i n g  process , NEPA requ ires e a c h  federal agency t o  prepare a 

s t a t ement of en v i r onment a l  Impact in � of each maj or act i o n . 

Each EnVi ronme n t a l  Impact S t atement ( E 1 S )  must a s s e s s  in d e t a i l  

t he pot e n t i a l  e n v i ronmen t a l  impact o f  a proposed a c t i o n , a n d  al l 

federal agen c i es are requi red to pre pare s t a t emen ts for m a t t ers 

under t h e i r  j ur i s d i c t i o n . 

The p r Imary purpose of t he E I S  is to d i s c l o se t h e  env i ronme n t a :  

consequences o f  a proposed act ion , t h us a l er� i n g  t h e  agency d e c i s : o n -

make r , t he Dub l i c , a n d  u l t �ate ly Congress a n d  t �e P� e s � de n t  t o  : � e  

env ir onmen t a l  r i sks invo l ved , 

.-\ ccordi ng to NEPA , t h e  E I S  mus t i n c l u d e . 

1 .  A d e t a i l e d  de s c r i p t ion o f  t h e  proposed a c t ion i n c l u d i � g  

i n format ion a n d  t e c h n I c al d a t a  adeq u a t e  t o  pe�:n i t  a c a r e f'.l :' 

assessment � f  e o v : ronme n t a l  :rnp ac t .  
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2 .  D i scus s i o n  of t he prob a b l e  impac: on : he e n v l rcnment , 

i n c l u d i n g  any impact on eco lo� i c a l  syst ems and any d i � ect 

or indirect conseque n c e s  t h at �ay resu:: f �om t h e  �ct ion . 

3 .  Any adverse env ironmen t a �  e f : e c ! s t b a t  c a n n o t  be avo ided . 

4 .  A l t er n at ives t o  t he proposed act ion t h at m i �ht avo i d  some 

or a l l  of the adv erse envi ronme n t al e f f e ct s ,  i n c l � d i n g  an a l y s I S  

o f  C O S t 3  and env i ronmen t a l  i m p ac t s  o f  t he s e  a l � e!,"';"l.at i ... es . 

5 .  An a s s e s sment of t he cumulat ive . lon g - r e :'T. e : ! e c : s  of t he 

proposed act ion i n c l u d i n g  i t s  r e l a t ion s h i p  t o  short - t erm use 

o f  t he env ironment versus t he en,·: i .:-onmen t '  s :on � - t e r.n 

product i v i  t y .  

6 .  Any i rr ever s i b l e  o r  i rr e t r i evable comm i t me n t  o f  resources 

that m i ght result f rom t h e  ac t i on or w h i c h  wo u l d  curt a l l  

ben e f i c i al u s e  o f  t he envi ronme n t . 

The Draft Environmen t a l  I�pact S t at ement :or t he So lvent R e f i n e d  

Co a l  _ I Demo n s t r a t ion P l ant Proj e c t  ;:> l anned � o r  ;iewman . Kentucky , 

does not meet t be c r i t er ion s p e l l ed out in � he �EPA act . !he S RC - I  

E I S  asserts I n  sever al p l aces t h at t b e  des lg� o f  : h e  p l an t  is c o n -

ceptua l . From t h i s  coiicep'tu:al'-desig� nwnb e r s  a r e  p ro j e ct e d  f o r  

part i culat e ,  hydrocarbon , sulfur d io x i de , n i t ro gen ox i de a n d  o t her 

em i s s ions . From t hese very t enuous values , s t ateme n t s  are made 

such as : · ·�o s i � n i f i cant impac: on local ozone conce n t r at io n  is 

expected . "  Fur1: herrnore . Sec t i o n  4 of t he 'S I S  ref e rs t o  prev ious 

s t u d i e s  t hat have been done t ba t  wou ld l e ad one to b e l i eve tbat 

t h ere w i l l  be an increase i n  cancer r i s k  t o  wor kers and t o  t b e 

g e n e r a l  9ub l i c . 

2 

" S cr o t a l  c a n c e r  was �s s o c l at e d  w i t b  ex;osur : 0  
soot a s  �ar ly as : he l a t e  � i �h t e e n t h c e n t u r y . C a ! 
c a rbo n i z a t i o n  �orkers exposea t o  comp lex m I xt u r e  o f  
soo t S , : a rs , ashes , smokes , � n d  p I t c h  have exper e n c e d  
e x c e s s  cancer a s  compared : 0  g e n e ral populat : � n  � a t e s . 
The U . S .  Depart:nent o f  Cle a l t h , Educ at ion and ',Ve l : are 
found that workers exoosed t o  coal c ar bo n l z a : lon oroduc : s  
exper i enced excesses o f sk i n ,  lung , b l adder , a n d  k i dn ey 
c an c e r .  In a d d i t io n ,  D o l l  et a l . reported t h e  mort a l i t y  
expe r I en c e  of g as workers i n  Great B r i t a i n  over a l 2 - y e a r  
p e r i o d  a n d  f ou n d  s i � i f i c a n t  i n cr e a s e s  in lung , b l adder , 
sk i n , and s c ro t a l  c ancer among coal carbon i z i n �  worker s . 
Concen t r a t i o n s  of benzo ( a )  pyrene ( S aP )  and several o t h e r  
po lynuc lear aromat i C  hydrocarbons ( ?NAs ) w e r e  e l � v a : ed l �  
worker atmospheres . Another st udy shows t h a t  work ers w l t h  
t h e  h i ghes t exposures : 0  t hese t ar�y fumes exb i � l ! e d  t � e 
greatest r i s k  ot. dy ing from lun � ,  l i ve r ,  and scrot a l  �ance :::- . 
I n  human popu l a t ions many exogenous and endogenou s  : ac t o r s  
o f f set c an c e r  o f  t he b l adde r ,  but b l adde r c an cers were 
assoc i a t e d  with coal - t ar occup at i o n s  as e a r l y as 1 9 3 1 . 
I n duc t i o n  o f  lung c an c e r  has b een � n own s i n c e  1936 �hen 
Kurada and Kawah a t a  repor t ed excesses of t h l S  d i s e a s e  
amo ng co a l - gas wo rkers i n  J apan . Kenn away and Kenn away 
round a lung cancer mort a l i t y  rate i n  coke o v e n - c h a r g e r  
workers t h ree t im e s  t h a t  o f  t he ave r ag e  po pul at ion . 

"These studies may be i n t erpreted to i n d i c a t e  i n c reased 
pot ent i a l  f o r  a var iety o f  c ancers as soc i a t e d  w i t h  coal gas i 
f i cat i o n  s y s t ems . S t u d i e s  o f  coal l i quet. act i o n  3ys � ems ar� 
d i scussed b e l ow . A l t bough e l ev a t e d  exposures to c ar c i n og e n i c  
PNAs ( e . � . , S aP )  h ave been measure d , c o a l  c o n�ers ion processes 
in gener a l  cont a i n  complex m i xtures o f  �any hundreds o f  o r 
gan i C  compounds as wel l a s  many inorgan i c  mat e r i al s  ( � . � .  
sulfur compounds , t r a c e  me t a l S , and t h e i r  compounds and 
:::- adioact i v e  mat e r i a l s  - in short , a n y t h i n g  in c o a l  ? l u s  
any"t h i n g  produced i n  t he process ) .  A l s o , t he met abo l i c  
detox i f i cat ion- t ox l f i cat ion me c b a n i sms c o n v e r t  many fug i � lve 
agents into c ar c i nogens and/or c ar c i nogen i C  po t e n t i a� o rs . 

" Ce r t a i n  SHC pro c e s s  i n t ermed i at e S , produc : s , b y 
product s ,  a n d  w a s t e s  w i l l  cont ain h e avy m e t a l s  an d organom e � a : 
l i c  compounds an d a b road r a n g e  o f  �omp lex organ i c  � a t e r : a : s , 
i n c l u d i n g  PNAs , aromat i c  am i n e s , and beteroc y c l i c  sul f�r ccm
pounds t h at are known or sus pect ed t o  b e  ( 1 )  mut agenic in 
micro b i a l  s y s t e�s or ( 2 )  c ar c i nogen i c ,  t e ratogen i c  or : ox : c  
in l aboratory animal s . In an SHC plant . t h ese com p l e x  
organ iC compounds result pr im a r i l y  f r �  t be bydroge n a t :on 
r e ac t ion . 

" A l t hough current and pro j e c t e d  e n v i r onmen t a l qual i : 7  
s t an dards and emiss :on l im i t a t ions �equ � re ap p l i cat ion o f  
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s t at e-Of-t he-art pol lut ion con t r o l  t echniques , st andards 
and l im i t at ions do not vet exist for most o f  the c l asses 
o f  compounds that are o f  concern . Fo r examp l e , many age n t s  
m a y  n o t  be carcinogens b u t  may a c t  as st rong pot en t i a t o rs 
of carc inogens t hrough byperp l as t i c  or c y t o t ox i c  act i v i t ies 
that  cause dev i at ions in t he normal homeo s t a t i c  cont rol  
mech an i sm .  These toxic but noncarc i nogen i c  and / o r  non
mut agen i c  agent s are not addressed by current heal t b  
guidel ines , but the EPA and NC I are bot b concerned w i t b  
pol i cy recommendat ions related t o  promot ers . Tbe Tox ic 
Subst ances Con trol Act ( TS CA )  and its  appl i c ab i l i t y  t o  
SRC mater i al s  a r e  d iscussed in Appendix BB . Thus , 
com l i ance w i t h  ex i s t ! n  env ironment al rea u i =ement s alone 
w i l l  not ensure comolete orotect ion  of t h e  workers , � h e  
oubli c .  o r  t h e  env i ronment . For t b i s  reason , t he des ign 
of the SRC - I  demon s t rat ion p l ant focuses part icu l ar at
tention  on ( 1 )  m i n im i z i n g  the release o f  such mater i al s , 
and ( 2 )  reduc ing t he exposure o f  workers and t h e  pub l i c .  
Sect ion 4 . 4 . 3 ,  ' Sources o f  Exposure and Cont ro l  Plans , '  
d i s cusses t be s t eps proposed for accomp l i s b i � g  t h i s .  

"FurtheI'more , p i l o t  plant studies have shown t h at 
t be qua l i tat ive and quan t i t at ive compOS i t ions of SRC prod
ucts and was t es vary and are sens i t i ve to chan ges i n  coal 
feeds t ock and process con d i t ions such as t emperature , 
hydrogen pressure , and res idence t ime . Thi s  var i ab i l it ... . 
comb ined w i t h  the fact that  o n l v  a concectual SRC c l an t  
design exi s t s  at t h i s  t ime . reduces the ab i l i t y  to oredict 
the sneci f i c  comoounds and exact concen t r at ions o f  such 
comnounds t hat will be ore sent in  prOduct s ,  intermediate  
streams . was t es , and  occuoat ional envi ronmen t s .  Th i s , 
in t urn , l im i t s  the ab l l i t v  to Quan t i t at ively ored l c t  
occupat ional and nub lic heal t h  conseauences o f  a l t ered 
plan t onera t ing condit ions . " 

I n  the underl ined port ion above , the  aut hors adm i t  again  t hat 

the deS ign o f  the p l an t  i s  only conceptual , and ,  t h erefore , t hey 

c annot est imat e the emi ssions of t hese known carci no�ens and , thus , 

cannot make a quan t i t at i ve est imate as to the number o f  i n creased 

c an cers expect ed . Again , t"ii&.-Jii:PA·requfremen-t'�t liit < f"lle EIIV-1 rcmn .. n J  

t.�_�aCt�State� .. �deta'TIed-·aes'EHpt 101i o"f the 
pr��:�t 10ft· 1nC'n:ntH.s i 0 f01'mat-iOll'-Ihd' -e"eebiilCa:! _ dat ;; .  adequ ate 
t���r'��?� 1;he.·�nvn·onm.ntlU. impact". h �; 

��.a��a.te<I:l I t  would appear t hat tltlSbu·nlliiairpaC1:. � bum!Uls 

3"h,?ill.d.�b&--·'v.;:ry:::-��tii1TY:�de'teriiilned a1d not J U S t  wr i t ten o f f  as an 

-± 

acceptable r i sk , or 'Norse yet , b u i l d i n g  a p l an t  t h at COS t s  

b i l l ions of dol lars 1nd using humans as experimen t al animals 

t o  see what t he ef fect w i l l  be . 

The EIS  goes on to say , 

"Chem ical and b i o log i c al s creen ing anal y-ses o f  
ava i l ab l e  SRC p i lot plant mater i a l s  b y  Bat t e l l e  Pac i f i c  
Northwest Laborator y  indicates t h at s e l e c t ed materials 
are act ive i n  cert a i n  toxicological  test s .  However , 
an ext en s i ve i ndust r i al hygiene program bas been i n  
p l a c e  since st ar,up o f  t be Fort Lew i s  SRC p i l ot plant 
( 5  years ) and tbere have been no i n c reases o f  skin 
cancer t raceable t o  cbem i c a l s  found i n  t he workers ' 
enVi ronment . Tbis  is in d i s t inct contrast to e�
per i ences in p revious coal hydrogenat ion p l a n t s  �bere 
equ ivalent i n dus t r ial bygiene pract ices were not em
ployed . I n  one p ar t i cu l a r  case ( I nst i t u t e ,  West 
Virgin i a ) , an increased i n c i de n ce o f  skin tumors 
( about f ive- f o l d )  was found in tbe work force of 
3 5 9  individuals after exposure t imes as short as 
1 1  mont bs t o  as long as 7 years . "  

We f i n d  the above quot e  a l i t t l e  d i sconcer t i n g  because i t  

®eYQOt=-�xp"iiia:-an -th���oTtiie."trafeiie -Stua-y!. The B at e l l e  

Stud y  shows tbe produc t s .  part i cul arl y t he h i gh b o i l ing frac t ion . 

to be mut age n i c  i n  t be Ames test and also carc inogen i c  in an imal 

t es t s .  I t  i s  also h ard for u s  t o  unders t and the st at emen;;.� , 
� 1 

.�-v-e"r""", ....".a-n-::e-x..,t,..e"n,..s...,.l"'v-e-,l,..n-d"'u".s=t.,.,r..,i-a'"'l�h�y=-=g-:i-:e-n-e--;>-r---=-o-g--r-am""""'h"--a"'"s-':b"'e-e-n:-"'"i"'''-Place  . 
I 
s ince s t artup of t he Fort Lewi s  SRC p i l ot plant  ( 5  years ) :lnd 

I t here have been no increases of skin cancer t raceab le to chem i c als 

� found in the workers ' envi ronmen t . "  Thi s  s t atement  has no ;near.. i n g ,  

i part icular l y  in view o f  the f act t hat w e  have been repeat edly t o l d  

\ t hat no epidemio logical stud ies h ave been don e and also i t  i s  

\nearl Y impo s s i b l e  t o  p rove a cause a n d  ef fect. relat ionship between ' . 
I 'a g i ven chem i ca l  and increase in skin c ancer .  O n l y  s t at i s t i cal 

evidence can be fort hcom i n g  and the E I S  makes n o  men t icn of such 
/ 

a study. .. _�W .. ra t.here In · tact" 'sk11l ·canc�.obsQ""ed..�::::kars .' / .  • - -�----.�>-------- .----'--- - . - -- - . '  
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.,v;.;.e the;;p��e:r=-2-rs:ase�sF�(i,s.t 1cal 1Y highe r · .or lower chan 
� he-'g-enerarpopulous.? The E r S  also me n t ions t :'e s t udy condu c t e d  

by R i cbard J .  S e x t o n , M . J . , � t  a c o a l  convers ion p l a n t  l o c at ed i n  
I ns t i t ut e ,  West V i rg i n i a .  pe..:..�.£=1.j)t:·�� .. ElS un!or t unat e ly mio$'
i nfOX"!l!!rthe Pull,iic' abo'u£,'th--;'---';-;;;;;:it-i -o! the cancer r i sks foundi ...... ... # . ,  ..... - - - - ,  ... 
i tl... � • •  tudy ... .. Th! _�=!ia:i'i -.that " a.D.-increased lnc idence'''o l 

..--. • •  -" _ .. _ • .i.. .� • __ .• --
s�·t.um:b!,;s.� Ca'!iolit;:-tlV-e-::-tol,:!)" waS ' 1"6(l11d: - tn the work torce . . i . .  " 
Th.�-=gt\\�S;i:\i(ri�}Jy:,-s_ .. xton . 1l0wever-;�staTes ;  "'!'he inc idence of • 
C_l'-i: .... ��· be'!:we el1' 16 and 37 t imes tllat ' report ed:' � � .... ---.---."."",�",,,'''-'�'''' - -" . 

- - . 
T h i s  is  

h ar d l y  t h e  s ame as s a y i n g  " about f ive : o l d . "  Co ns i d e r i n g  t h i s  

obvious inaccurac y ,  one wor r i e s  about t h e  v a l i d i t y  o f  t he S RC - I  

Draft Envi ronment a l  Impact S t a t emen� a n d  t h e  �easons for such 

errors·. 

Probably t he mo s t  h e a l t h - t h re � t e n i� g  e f f e c t  of s yn f� e l  p l an t s  

( co a l  conve r s i o n  p l an t s )  i s  t he poss i b i l i t y  of i nc r e as ed c an c e r  

r a t e s . The o r g a n i c  s t ructure o f  c o a l  cont a1ns l a rge �o l ecu l e s  

o f  fused aromat ic r i ng s . When t h i s  organ i c  mat � e r  i s  broken down 

t o  lowe r molecular weight mat e r i al s  by us i � g  h i gh t emperatures acd 

pressures , a v a r i e t y  of organ i c  c ancer-cau s i n g  ( c arc ino�en i c )  

chem i c a l s  are produced . These chemicals are found t h rou�hout t h e  

produ ct and was t e  streams o f  c o a l  convers ion ( s y " f�e l )  plan t s ,  and 

are em i t t ed as bo, h p l anned and fugit ive em i s s ions . T h e s e  organ i c  

chemical emissions con t a i n  a l arge number ot c arc i nogen l c  and 

t ox i c  mat e r i a l s .  

A l i s t i n g  n f  � he s e  i den t i f ie d  and pot e n t i a l  o r��n ic substances 

c a n  be found in a repor, pub l i shed b y  t h e  Depart�ent of E�ergy 
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( DOE ) , Department ot H e a l t h ,  Edu c a t i o n , and W e l f are ( 9EW ) , 
? 

and t he E n v i ronmen t a l  Prot ect i o n  A � e n c y  ( EP A ) . - T h i s  l i s t  

con t a in s  1 7 8  organ i C  chemi c a l s , 2 2  c a rc i noge n s , 6 8  suspec t ed 

c arc i nogen s ,  14 mut agen s , 26 �ox ic s , 2 caus t i c s , 16 w i t h  d i s -

agree ab l e  odors a n d  3 0 i r r i t an t s . Compounds t h a t  wi l l  be 

em i t t ed inc lude benzo ( a ) pyrene , c h r y s e n e , and some dibe nzan -

t hrace� e . F o r  benzo ( a ) pyrene and d ibenz C a , h : ant hracene 

OSHA has prescribed n o  " s a f e "  expo sure l im i t s  ! o r  these proven 

c ar c i n ogens . 3 

S i nce t here are no ope rat i n g- fu l l - s c a l e  c o al conversion 

p l an t s  in t h i s  coun t ry , t he c . S . E . P . A .  recent ly condu c t e d  an 

a i r  mon i t o r i n g  study around , h e  �e:r--p:l:an t-1OCared iIi �osovo , 

Yugo s l av i a . They p l aced f i ve a i r  mo n it o r s  around the p l a n t , 

approxima t e l y  2 km ou t s i de t he p l an t  boundary , Ron a l d  K .  P a t 

� erson 4 repor t ed t h i s  work at t he S ympos ium on E n v i ronmen t a l  

Aspects o f  Fue l Convers ion Technology- V ,  h e l d  i n  S t . Lou i s , 

M i ssour l , on Sept ember 16- 1 9 , 1980 . He reported t h at � h e  

downwi n d  mon i t o r s  showed leve l s  o f  benzo( a ) pyrene at 1000 

t imes t h e  A-MEG v a lue . The ,�-MEG value i s  the Amb i e n t -l!u l t i -

media Environmen t a l Goal c o n c e � � r a t ion t arget v a l u e  b e low w h i c h  

t he compo n e n t  is o f  low concern f o r  i t s  pot ent i a l  � e a l t h  e i f�ct . 

Patterson concludes t ha t  t h i s  i n d ic a t e s  t hat benzo ( a ) p y r e n e  

may cause harm f u l  h ea l t h  e f f e c t s . Benzene , ano t h e r  chemical 

c ar c i nogen , was also found off the p l ant site at 10 t o  100 

t imes t h e  A-MEG v a l ue . I t  was also found t h at even t hough t h i S  

p l a n t  i s  located i n  a r e l at i v e l y  rem o t e  are a ,  t he a e ro s o l  � � � � l s  
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exceeded t he p r imary and secondary U . S .  N a t i o n a l  Amb i e n t  A i r  
Qua l i t y  St andards . These aerosols also appeared t o  be carriers 
of other pol ynuc l ear aromat i c  hydrocarbons ( PAR ) , many of wh ich 
are carc inogens .  ��poils�rrlll"'g1le'  ttlat-t�·- tr. �: . .  �iU. use 
better contrOl-r.tcfiDOrogy:·-·1)lit�It-"SlIoul<i be realized' thu - t h is .-"-""' . .  � - �-. , . 
P't�lfC·lii::"Ytiifosri.V�srol!rY" one.:;teiltli--tlie" s1ze-of -any- proposed' 
co�ciz:t;:'SttW�S::-:-:1'itCl'1nY.'· '"'C�l l of t h"se org a.-'1 i c  ;:>o l l u t an t s  
were t raced to the synfue l p l a n t  a n d  numerous o t h e r  c l asses of 
org a n i c  compounds were found , i n c luding aromat i c  and a l i phat ic 
hydrocarbons as wel l  as t he i r  oxygen , sulfu r , a�d n i t rogen-
con t ai n i n g  der i vat ives . 

A book pub l ished by DREW and EPA3 s t at es : "The great e s t  
t o x i c  hazards i n  coal conversion a r e  p re s e n t ed by t he known 
and suspected carc inogens , because they are hazardous at low 
levels of exposur e ,  have delayed act ion with no imme d i at e  �arn-
ing , and have grave consequences . As for routes of en t r y , i t  i s  
� o  b e  n o t e d  t hat carc inogen i c i t y  is shown by v ar ious s o l ids and 
l i quids wh i ch may reach t he body by i n h a l at ion of part i c les , de-
pos i t ion of part i cl es , or indirect l y  by contact w i t h  dirty 
sur faces . "  

, :lo e idemio lo ical stud of t he hea l t h  e f f ec t s  o f  c:Jrnmerc i al.l lfuel  p lant s on the .eneral ;:loeu lous has ever been done . If :n:� dl.. e loement of svnfuel o l an t s  i n  �Vesc ern Kentuckv oroc eed as o l �nned t', ,!ti ceoele in Hender�on and Owensboro , Ken tuckv �nd Evansv i l l e "
.
j l�ana w i l l  b e  the subje cts of t he f ir s t  ee idem i o l o � i c a l  s t udv . 1 

An � p �Jem i o logical s 't udy on � at a syn fue l p l ant was 
reported in 196 0 . 5 , 6 , 7 , 1 , 8  Even t hough precaut ions 'Nere t aken to 

3 

preve n t  exposure o f  workers t o  carcir.ogens and a s t r i c t  hygiene 
program was inst i tu t ed , : he skin  cance� rates among workers �as 
found to b e  from 1 6  t o  3 7  t imes t h at of t h e  normal populous . l 

Anot her paper wr i t t e n  by D i an e  Yale S au t er9 summarizes some 
of t he l it erature r e l at ed to synt het i c  fuels and cancer , I n  her 
paper she cal l s  our a t t ent ion t o  a report sUbm i t t e d  t o  t h e  P re s i -
dent ' s  Energy Resources Coun c i l  b y  t h e  Syn fuels I n t eragency Task 
Force . It says in p art , " Some damage to . . . .  humans from a i r  
p o l l u t a n t s  may b e  unavoidab l e . Adverse human h e a l t h  e f f ec t s , 
including cancer , m ight result from lon g-t e rm  exposure to p o l y-
c y c l i c  aeromat i c  hydrocarbons and t race e l ements emi t ted from 
synthet i c  fuel p l an t s  in the form of o r  absorbed on f i ne 
par t i cu l at e s , "  

There is every reason to expect i n creased cancer rates t o  
O c cur because o f  t h e  deve l o pment o f  c o a l  convers ion p l an t s . !! 

that  t he SRC- I Draft Envi ronmen t a l  Imeacc St a t ement is I ( 
insu f f ic ient both lega l lv and t ec hn i ca l l v  in asse s s i n o:  t h e  i n- �  J 
cre&sed cancer r i s k .  The SRC- I E ! S  does not con t a i n  enouo:h : information to assess t he risk due to the SRC- I demo n s t rat ion 

lant , t h e  SRC- I commer c i a l - s Ized a l ant , or t he com b i !led e f !'ect ' \  
of the SRC- I D l ant and other svnfuel p l an t s  e l an n ed for t h i s  areae 

A recen t s t Ud y l O conduct ed on a c lu s t e �  of heav i l y  indus t r i -
al ized count ies along t h e  Ohio River ( along t h e  O h i o  a n d  Kentucky 
borde r )  found a relation be tween h i gh mort a l i t y  rates for lung 
cancer and persons residing n e ar em i s s ion sources . They s t a t e , 
;:>rel iminary rev i ew of ava i l a b l e  s t at i s t i c s  for t he Sour � E a s t e r� Ohoo 
S t udy area revealed t hat several  coun t i es have lung cancer mor� a l ! t 7  
rates s i gn i f I C ant l y  above c he Un i t ed S t at e s  rat e .  ( S evera: coun t : e s  

q 
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were also found cO exh ib i t  h i�h �ort a l i t y  rat es :or cance r  o f  

t he l arge :ntest ine , l iver a n d  b l adder . )  Age- s c andardized 

�ort a l i t y  �at i o s  ( SMRs ) for �espi ratory c ancer and chron i c  

o b s t ruct i ve lung disease are s ign i f i c an t l y  h i gher i n  t h e  in

dus t r ial ized r i ver cou n t i e s  o f  Sciot o ,  Lawren ce , Boyd and C abe l l .  

�ort a l i t y  rat ios equal t o  or exceeding expected deacbs , b ased on 

overall U n i t ed S t at es rat es , are a lso found i n  adj acent count i es . ·' 

The henz( a ) pyrene concencracions are pred i c t ed ,0 he r e l a t � v e l y  

b igh i n  t hese counc ies according t o  a AQDM mode l i � g  s t u d y ,  but due 

t o  i nsuf f i c i ent data a pos it ive corre l at ion between t h i s  p ar! i cu l ar 

c o n t am i n an t  and deat h rates could not be shown . 

I n  July o f  1�78 the U . S . E . P . A .  released a document 1 1  

The SRC - I  E ! S  does not con! a � n  enough i � format ion :0 assess 

t he real cancer r i s ks . Blanket s t a t eme n t s  I n  t he E : S  m i n :m i z i�� 

such risks are arb it rary and c a or i c ious . 

Present A i r  Qua l i t v  In The SRC- I S t udy Area 

Even t hough t he proposed SRC- I s i t e  s e l ec t ion i s  bas i c a l 1 7  

in  a rur al are a ,  i t  is surrounded b y  t hree met ropo l i t an cen t e rs , 

a l l  of which have exp e r i en ced a i r  qu a l i t y  pro b l ems . Qwensboro , 

cou n t y  seat o f  Daviess Count y ,  is l o c at ed 12 miles to t he eas, 

o f  t he pro posed s ic e ;  Henderson , councy s e at of Henderson Coun t y , 

i s  about 16 m i l es to t he west ; and E v an svi l le ,  I n d i an a , about 1 7  
miles t o  t he nor t hwest is t he coun t y  seat o f  Vanderburgh Coun t y . 

The f o l lowing air qu a l i t y  i n format ion was obt ained from � he ent i t le d ,  · 'Carc inogen Ass essment Group ' s  Pre l imi nary Report On 

POM Exposures . "  This s tudy summar ized several ep idemiOlogical  stud i e� 1 978 , 1 979 , and 1 9 8 0  reporc s pu t  out b y  t he Kent ucky D ivis ion o f  
A i r  Po l lu t ion Contro l ,  Frankfort , K e n t u�ky . 1 2 , 1 3 , 1 4  

and po i n t s  out t h e  good con s i s t ency i n  t h e  est ��at es o f  excess lung 

cancer from exposure t o  a i rborne po l y cy c l i c  organ i c  m a t er i a l s  ( POM) . 

The s tu dy conc ludes t h at o n e  can expect an increase in lung cancer 

rate  of 0 . 2 8� for a l if e t :me exposure t o  1 nanogram o !  POM per 

cub i c  meter o f  a i r .  ( 1  n anogram a . 000000001 gr ams ) . I n  t h e  

Kosovo , Yugo s l av i a  study4 benz ( a ) pyren e , o n l y  o n e  o f  many POM ' s ,  

was �ound i n  concen t rat ions as h igh as 80 nanogr��s per cub i c  

met er . A l if � c ime e�posure t o  t h is concen t rat ion wou ld t r a n s l a t e  

i n t o  a n  expected increase in lung cancer rat e of approximat e l y  

2 2% . �,. _ sut.a.".ll.H.· the expected "
rncre·ase " fn" c-ance'r· ·.rill:el . �._ . . ... . _ _ _ __ . ..... ' __ • �"'L 

i���3!iLtliif' S.hOU1<:i .be .  ca,lciil'ated' based on ' tlie--�estl 
:rn�'br.'i'rlOl'lll1lt:1OD 1l1fCnlJa,c:fe- \lUIHie? 

1 0  

.-ITT.umIENT STATUS 
FOR VARIOUS POLLUTANTS 1978 

Des :gnated Area pol lutant Does �ot �eet 
Pr imary S t andard 

That Port ion of 
Dav iess County 
i n  Owensboro TSP X 

S0
2 

X 
Davis County Ozone X 
That Por t ion of 
Henderson County 
in Henderson TSP X 

S0
2 

X 
Henderson County Ozone 

1 :  

Does �ot �ee� 
Secondary 5 t anda=� 

X 
X 

X 
X 

:l> I 
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ATTA I�Eyr STATUS 
FOR VARIOUS POLLGTANTS 1 9 7 9  

Des 1 g-n at ed Area P o l lu t an t  Does :lot Meet 
Primary S t andard 

That Po rt i o n  of 
Dav i e s s  Cou n t y  
i n  Owe n s bo r o  TSP X 

S02 X 
That Por t i o n  o f  
Henderson Coun t y  
i n  Henderson TSP X 

S02 X 
Henderson Coun t y  Ozone X 

ATT A I YMENT STATUS 
FOR VARIOUS POLLL"T A�TS 1 9 80 

Does �ot �·Jeet: 
S e con dary S t andard 

X 
X 

X 

One woul d  have to say t hat in v1� o i  the above a i r  mOn i t o r 1 n �  

data, there should. not be any syn:(uel p l an t s  l o cated i n  t h i s  alre� 
heavifypOTliited are� . Tbe ci t i z e n s  of t h i s  !<eograp h i c a :  a r e a  

s ho u l d  not b a v e  t o  s u f fer addi t i o n a l  i n s u l t s  t o  t h e i r  b ea l t h .  O n  

August 2 3 ,  1978 , a local news p aper r e p o r t ed t h at t h e  :lat i o n a l  

W e a t h e r  S e r v i c e  at LOU i sv i l l e h a d  i s sued t he f o l low i n g a i r  s t agna-

t i o n  adv i s or y ,  A s � a gn an t  h i gh p re s s u r e  s y s t em was c aus l n �  a 

bU 1 1 d-up of smoke , g-ases and ot her po l l u t an t s .  I :1  Henderson a n d  

D a v i e s s  coun t i e s , OZone l ev e l s  re a c h e d  u n h e a l t h y  leve l s , a c co r d i o !<  

t o  t h e  wea t h e r  servi ce . T h e  � a t i on al P r im a r y  S t andards w e r e  s e t  

t o  prot e c t  pub l i c  he a l t h .  Seve r a l  o f  t be s e  s t an dards a r e  a l r e ad y  

Des ign a t e d  Area Po l l u t a n t  Does :lot Meet Does :lo t Meet 
Prirnary S t an dard S e c o o d arv S t a n d a r d  

b e i n g exceeded i n  t h i s  are a .  We a l ready h a v e  some v e r y  l arge 

S t a�s p o l l ut ion sour c e s  in t b e  reg-i o n ; f o r  examp l e , in �arr : c k  Coun t y ,  

Tbat Por t l o n  of 
D a v i e s s  Coun t y  
1 n  Owe n s b o ro 

Dav 1 e s s  Cou n t y  

Tha-r: Por t ion of 
[!enderson Coun t y  

TSP 

S0 2 
Ozone 

1 n  Henderson TSP 

S02 
Henderson Coun t y  Ozo n e  

x 
: X : 

x 
e X : 
" X ' 

x 
: X :  

X 

Evansv i l le ,  I n d i an a  has had a l o n p- h i s t ory of t o t a l  s u s p e nded 

x 
X 

X 
x 

part i cu l a t e  ( TS P ) prob l ems . Tbe c i t y  has s Re n t  a l ar �e Sum o f  

mone y  s t udy i n g  t he prob lem an d t ak i n g  corre c t I ve �easure s .  Evans-

V I l l e  � a s  a l so been on t be border l i n e o f  b re a k l n z  : he p r l � a � y  

s t andard ( 0 . 1 2 ppm ) f o r  ozone . I n  1 9 8 0  t h e y  had r e a d i n � s  o f  0 : 2 3  
0 . 12 4 , 0 . 14 p pm .  

: 2 

I n d i an a ,  j u s t  a few mi l e s  ( - 7 m i l e s ) n o r t h  of t h e  proposed s i t e ,  

, be re i s  a com p l ex o f  sources t h a t  put out over 1 , 000 , 000 l b s . o f  
' 5  5u l t ur d io x i de dai l y . ·  

i :l  t !1e reglO Q . 

T h i s  is J US t  o n e  of several maj or s o u r c e s  

The mo r t a l i t y  s t a t i s t i cs for D a v i e s s  a n d  H e n d e r s o n  ccun t : e s  

: � d i c a t e  p r o b l ems . 1 6 T h e  d e a t h s  o f  r e s i d e n t s  i n  Dav i e s s  Coun t y  

exceed t he U . S .  r a t e  for cer t a i n  c a u s e s  i n  ear l y  i n f a n c y , hear� 

d I s e as e ,  c e r e b r ovascu l ar d i s e as e , emphy sema , and mal l g n a n t  �eo-

p l asms . The d e at h s  of r e s i d en t s  in H e n d e r s o n  Coun t y  e x c e e d  : h e 

C . S .  r a t e  for cer� a i n  causes in e a r l y  I n f an c y . pneumo n i a  � n d  : � _  
f lu e n z a , heart d I s e a s e , a r t er i o s c l eros i s , emphy sema a n d  m a l i g n a n t  

n e o p l asms . � h e  proposed S RC - I  S l t e  i s  i n  D a v i e s s  Coun t y  e n  t he 

J av l e s s-Hen derson coun t y  l ! n e . How c an : � . 5  5 ! t e  even be c � n s i je r e d 0  

: 3  
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A r ece n t  paper by Rob e r t  M e n d e l s o h n  and Guy o�cut t 1 7 
s hows 

t hat el!"-3lI'c-t···Pro!)(ised'. site is In an area. ",here' the probab ility 
o�' de�t�.&4sociaLed with &1r pollut ion for ",h i t e  adul t s  is o n e  0' 

t he·l11:ghest . .  in the nation . .  ( see ma.p) J 
The SRC- I Draft Env i ro nme n t a l  Impact S t at ement c o n t ai n s  four 

tables t hat should h e l p  t he reader asc e r t a i n  the p r e s e n t  qual i t y  

o f  t he a i r  and t o  assess t h e  expe c t ed qu al i t y  o f  t h e  a l r  I f  t h a  
S RC- l demon s t rat i on p l an t w e r e  t o  b e  bui l t . T h e s e  a r e  � ab l e  3 .  l l , 

p .  3 - 3 1  ( Summa ry of A i r  Qual i t y  D a t a  for t he P r o p o s e d  S RC - l  S :. t e  
and Surrounding Are a ) , Tab l e  4 , 1 6 ,  p ,  4 - 4 8  ( P roj e c t ed �ax imum 

Po l lutant  Concent rat ion of t h e  S RC - I  P l an t , uK/m
3

) ,  Ta b l e  5 . 1 ,  

p .  5-4 of t he A p p endix ( S ummary o f  �od e l e d  a n d  �easured ll�x imum 
S02 Concent rat ion s )  and T a b l e  5 . 2 ,  p .  5 - 5  of t he A p p e n dix 

( SUllIIIlary o f  �ode l e d  a n d  lleasured \I�x imum Tot al S us p e n de d  Part i cu-

l at e  TSP Conce n t rat i o ns ) . 

These T ab l e s  co n s t i t u t e  a maze of c o n f us i n g , i n accurat e ,  

imp r o p e r l y  obt a i n e d ,  imprope r l y  use d , ::l i s s i n g , h i gh l y  susp i c :'ous , 

and incons i stent numbers . We w i l l  j u st m e n t ion a r e ? r e s e n t at : ve 
s amp l e  of what we o bse rved . rir'TlIbk.· :r.-I1:;· ...... e- lrote that ttte ) 

pi- �aiitD:reDf"""ur ·rta.;-da�d-;-fOrp·irlTcuIlLtes-· ( TSP) bas been 

-��tJL b� •. Biini!e.Tso;;;-:an(Cdwen·sboro ;· and ·the- TSP seco n darr 

s� ....... �cee<led OD. tlle"proposed si te : !foW' 'can t h is S H a  b e,  

se-net>&d-rlr view 'o! ' t li1s -data'l I t  i s  a l s o  n o t e d  t hat t he mon i c a r -

ing program was expanded between 1 97 7 , 1 9 7 8  and 1 9 7 9 ; 1 9 80 except 

f o r  ozone . Tbe ozone da t a was not l i s t ed for the 5 / 79-4 / 80 mo n i -

� o r i�g pe r i od . O n  c h e c k i n g  furt her , i t  was f o u n d  t h at t h e  Pre-

l iminary Dra f t  E I S . w h i c h  was not gener al l ,.  ava i l ab l e  for �ub l :. c 

l-! 

-� 
flC !,rnboobll.ofY oj �nv:r. ........ '.dt'<l _$ ...., ;;IOih,,,:"'1I f:>r ., hIt. ,awl::l. 
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v i ew i ng , cont ained ozone values of 382  and 3 7 0 , h i ghest and 

second h i ghest va lues , respec t ivel y .  These values we re not 

i n c l uded i n  t be Draft E I S  that was c ircul ated for pub l i c  v i ew-

ing . 80tb of t hese values are over t he p r imary amb ient air  

b e a l t b  s t andard ( 2 3 5 )  for ozone . I t  may o r  may not be of s i g

n i t  i cance t b a  t tluLN".V!l!l.al .. !e�.t!,e.'C Bur!�u . o.� August 2 3 . 1978 , 

l;!'��"f,p. , ozone. healtb: Ievel ...... lLrU ing �or ,residents ot Davie�� I 
eOl:nffY.·; .'but_ QZOD" . lIIOnito:r1n� tLkirig place dur I n g  t b a� per iod , . .... . " -. 

r�'cOra-1ng to. Tallla--i.'l1 , - di et  not sbow" a '  vi"olat lan l ... - . .  "- - .... -. . . .  - - .. ���t� i s  inaccurate and very m i s l ead i n g .  I n  t he 

second oOl wn� t bere is a series of values labeled b i ghest 24 b ,  

h i ghest 3 b ,  �c . ; a l l  of t bese values are footnoted . The foo t -

cote s ays second highest values , not 

the h i gbest values . �ow , �o a 11 ee 19 addi:H,,�'Pile! 
a�!,",."""'''�i�!.3.�-t:'Q.Ua.rftY·:·�6 ·.tpe ·." COQCentMlt'i?n .. due tp .aU -"�' ''' - � . .... \-

;';!l.D�,,!o�qii�·iir.ltbLa:5ir'��-;;--�-;;';;-;-b��l d ·  �bt ain the 'vi1:ue obtai ned 

'f'��3_.�!:!:t.it.i�'d.�,P;;,j;��ed �u r
·

()uti·ffr·r This  works well  

for  t be annual  su l fur d ioxide concen t r a t i on ( 2 0  + 0 . 7  z 2 0 . 7 ) ;  

nowever , i f  one adds up t bese oolumns regar d i n g  t h e  h i �hest 2 4  h 

sulfur dioxide conoen t r at ion . i t  does not IVork . ( 490 • 1 2 . 2  'f' 2 0 2 . 2 ) . 

I f  one goes to the next l ine ( h ighest 3 h sulfur d i ox i de co ncentra-

t ion ) ,  842 + 5 3 . 7  z 895 . 7 ,  i t  adds u p  correc t l y . but t he value 842 
is not con s i stent  with the value of 883 found l n  Tab le 3 . 1 1 .  7he 

correc t ed l ine sbould t herefore read 883 + 5 3 . 7  • 93 6 . 7 . The 

value of 936 . 7  is get t ing closer to a v io l at ion of the 3 hr . am-

b lent air  st andar d .  The next l i n e  in Table 4 . 1 6 is for  t h e  annual  

average concentrat ion for  par t i culate matter ( 4 2 + 3 . 4  z 45 . 4 ) : 
t hese �umbers Sum correc t l y . T h e  next l i ne is for  h i ghest 2 4 hr . 

: 6  

TSP ( 54 + 26 . 9 - 80 . 9 )  sums correc t l y ;  however . the  value 54 

has been cop i ed i n corre c t l y  from Tab le 3 . 1 1 .  I t  should b e  9 4  

( 94 + 26 . 9  • 120 . 9 ) . O n e  wonders wby t h e  value f o r  t b e  26 . 9  f o r  

t b e  concent rat ion due t o  a l l  P S D  sources is so low . O n e  has t o  

read t he Appe n d ix to f i n d  out . Tbe Appendix on p age S - 4  says , 

"Tli..�"QDCe;;t��ti:ODpr�"d-from t be model is not vary bi�b 

b,c .. ;u;.,::.·i;: 1��I;;d;d '�Vth8Coii1:'rtbut ions of tbe po int sources 

1 n.t.td.:·���0i1�4:i: 3'�'''>-jQst�ortlle TSP measured in tbe abIQ,>.: 
pnere"comes' frOiir"""£uilfiVe-sources . "" I t  t akes a pers i s t en t  reader 

t o  f ind out tbat t he prOj ected TSP levels are not accurat e .  il= 
most cert a in ly t he SRC- I demons t r at ion c la n t  wi l l  c ause a v io l at ion 

of t be secon dary TSP s t andar d  and more t ban l ikelv the crimarv 

st andard as wel l .  �·-t'tt.'!:.!�:�<!<;...�p: tbe.-ilii'& !ar--t h�&.:h:::::. 
cllttM ;;;;;:;aa.;,fevellJ • .  b. �!ves�ve' thougti o·�;.-rean'ie.s:,� 

�3:a: �. nEIL.tlle va.l ues"t.re-lb Mel ograms 'an�h; C¢rreT 
1:'3.01 .. tlUii!.u:i fit ftt!nrai.III·S;-tllT'Dumlf'ers--do·-iiot-coriespon�c� 

o�:LO]IQ._e:J;1&f� ,#6� �!"�� ."'COr·rec't·l¥-,- tbe-r dO·�ll'ot" .. 8'yea correSP9¢. There 

are very seri ous quest ions to be raised about t he accuracy o f  t he 

mon i t ored v alues of the var ious air  pol lut an t s . �re��9 

ser=n�� questloD ttl' 1)iI\I--rrrse.d:'.:Th15�_rte' use o� modi! ied-and':: 

prQb,;bly not' US'b'A-ipproved COiiipu-'ee-��'e'l� On t he sur f ace ) 

tbe air  qua l i t y  dat a appears to be i n accurat e ,  incomp l et e ,  and 

decept ively presen t e d .  I t  appears t h at t he �at ion a l  Environmen t al 

Po l icy Act ( �EPA ) bas been v i o l a t ed .  1'�ns�1'deift'al' 
J . _  .. impact S'taCbilJQF&"-lOf::st..b.e lsiGtr-lnsr str.a..t..:i...oo-p·la.nt- aces n�oe--"coDta� 

I!P!!6Ul!I fUIU:tHfattOtr &r'"'t�de,ia t...a... _dequ.a.�&-ly permi t  ;i.-ca:r-e-i .. l 
1Dr��-e���� �cact . I �  fact , it appea"s t � a [  

1 7  
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import ant dat a has b e e n  pur pos e l y  �xc l �ded a n d  some d a t a  ; um b l e d  

t o  preve nt  s u c h  a n  assessment :�0m t aki�� y l ace . 

I t  is lncon c e l vab l e  t ha: � h e  t hought even  eX l S : S  o f  : he pos-

s ib i l i t y  o f  b u i l d i n g  the S RC - : Jemonstrat ion P l an t , let alone � 
f ive- fold scale up , Tab l e  4 . 16 pro j e c t s  that  t h e  �C�,r_ p.�':'.�n

,
�trt

.l:-ion-l"-l Allt alone "'ill produce 'an amb ient a il' con centrat ion ot 0 . 82 . ' .·-,,_ · ?IIo.s __ , _-" --' -- .- - • 
Ug'lll!.�:tur- le ad , ., , Tbe. ambient ' a LI" st andard tor lead is 1 . 5  uo;/m3 . '  
A." !fvEF'rold increase i;', p lant size ' could conce iv ab ly pro duce an , 

"",b rent ' '!evel o f '  4' . 10 ug/m3 for lead .  This would exceed t he human 

'!re!!Ttlr1nandard by weli"'Mer a t ,.c1;or of ' two . 

The ozone prob lem is not addressed adequ a t e l y  �� t � e  Dra!t 

SIS  for t he S RC- I proj ect . 2vansv i l le , Henderson , and Owensboro 

have all  experi enced pro b l ems o b t a i n l n �  t he pr imary 5t andard for 

ozo n e .  -n<r"tri"'a.L-t:-tts�·fi.'fisto.:-.ctresa the' tact that ozone is, -- - , I 
f�,-,b�:

.
t!l� 'mixinit of :<aX';" lly.oc=bonS', &ir and sunlight/. 

and i t  forms s lowly as the mix moves downw Ind  f rom t � e  source o f  

t hose po llucan t s .  �e.:1)�p?s��� r "Demonstration PTanr'ts p. 
������ana; hid�Qcarboos �1'h are necessary i �gre d i e n t s  

f o r  t h e  f o rm at i o n  o f  ozo n e .  Several s t u d i es i nd i c a t e  t � at t he 

ozone concentrat ion m��imized �f\er t h e  mix  has �oved f�om 10 t o  

1 5 miles downw ind .  On -'lia�K6f""U'" '. Dra!t: E:I� is 3. w i n d  d i rec
: t ion chart . Above t he chart i t  s avs t h a'C , · · T h e  t ',vo :nOS1: orevalent  
1 . ' 

wind  di rect ions were f rom the  southeast t hrough sou t h  ( 2 7"'c occur-I rr----.. , rence ) and west through northw�s t  ( 2 3% occurrence ) , " �p�aE..� 
�tt:i!. the pr,ap.ose<r"iifiat, ;o.ti.'Aave-'i..--sign ificant' effec1; on tl:!e . i ;  
oZO'�� }

.
n :�tllr:t' ... a.ifsville -'aiid:�OWensbort\ ,he est  lma 1: e 0 f 

60 tons per year hydroc arbon emissions fyom SRC - I  ?�ant  appears 

18 

to qe 'Q'8r� l..ow : �  , .� �sm!t l l  'to med ium size ref i nery l o cated 1 n  
Posey Coun1;y , IndIana ,  em i t s  2295 tons o f  hydroc arbons per y e lU: ., : 5 

The proposed hydrocarbon emissions trom the con ceotually des l g ned 

S,RC- I  Demonstrat ion Plant ,needs to be carefu l l ;  re- evaluat e d ,  

Even a t r ace of a n  increas e  of ozone in  Evansvi lle , I nd i ana , wou l d  

p l a c e  t h a� c i t y  i n  nonat t a i nment . Henderson Cou n t y  i s  t ry : a g  

hard to  regain  at t a i nment  s t atus : o r  ozo n e , 

� 9  
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SOClO-ECONmn c I�IP.;cT 

S ummarv E v a luat i o n . 

The Dratt E n v i ronmen t al Impact S t a t ement ( DE l S )  o f  t h e  

S RC- l t ac i l i t y  a t  �ewman , Kent ucky , r e l e as e d  in January 1 9 8 1 , 

devo t es 35 pages to t he s o c i oeconom i c  impact of t h e  proposed 

plant ( p lus Appen d i ces ) .  Of t he s e  3 5 pag es , 2 9  are devo t e d  t o  

t he impact o f  t he demon s t rat i o n - s c a l e  p l an t , 3 t o  t he commer c i al 

s c a l e  p l a n t , a n d  3 t o  t he cumu l a t i v e  impact o f  t � e  four s y n t h e t i c  

f u e l  p l an t s  a n d  f i ve e l e c t r i c a l  power p l a n t s  proposed f o r  t h e  

2 1 -cou n t y  t r i - s t a t e  reg i on . T h e  s e c t i o n s  devo�ed t o  t he imme d i a t e  

impact o f  ! � e  demon s t r a t ion f ac i l i t y a r e  adequ a t e  wit h i n  t he 

l im i t at ions of t he e v i denc e .  That is to s ay ,  it is b a s i c a l l y  

correct t o  co n c l ude t h at SRC - l  w i l l  n o t  produce a boomtown e f fect 

in the t r i - s t at e  region . On t he o t he r  hand , t.he-._I?!:.r..S::.te.",dS- � 
.�·drns1;'i"iftat.;::�iUpnv<i':;;in�iLcr..:';.f:�&Rc.:r-�n t he immed i at e : 

V i c i n i t y  of t h e  p l an t , to igno r e  import ant areas of pub l i c  

c o n c ern , and t o  over l y  r e l y  on t he r � s u l t s  o f  :o�al proj ect i7e 

mode l s , rat her t han t he w i t :less of offic ial s  and'clt'izens wao- are 
\.oreo .... au4!!d to' : loc3.lcond·itions . -' rii-;--;'...,t; 10nS"1Ievo't'ecr::-;� ......... _, > . . ' .. . .  f . " ,,�,�. Fn;m�ale�:ln��V& impac t s  are l aq ; e l :r :' n a dequate . 

Tbese sect ions ( 1 )  d i s p l a y  an i nsuf-b o t h  i n  l e ngt h and con t en t . 

Ai c i en t  con cern t o r  qua l i t y  of l i f e  and growth managem e n t  i s sues . 

j2 ) do 

lit b  respect t o  t be number o f  :' n- m i � r an t s ,  ( 3 ) i gnore i s sues 
, . 

not adequ a t e l y  deve l o p  "worst - ca s e  sce!larios , "  espec i a l i ;  

pert a i n ing to secondary i n dus t r i a l  deve l o pmen t , u r b a n i z at ion and 
I 

r a p i d  soc i a l  cbange , and ( 4 )  do not det a i l  t h e f u l l  pub l i c cos t S  

.i.: ,  e= L _ _  (.r, , !"-��;;!o·�-;;';{1:"; 4i d:nt i t"y"'the agEHt���ig �e 

t hese cost s , or recommend ava i l a b l e  sources ')i r e v e !l u e  or -: a p ::.. ,,: a l 

to meet t hem . T h e  repor� , in short , does not pro v i de �he i n � 0 � a -

t l on c i t i z en s  need i n  dec i d i n g  w h e t � e r  or not t o  � c qu i es c e  i �  � � e  

creat ion o f  an in dus t r y  t hat is l i k e l y  t o  b e  subs i d i z e d  a :  every 

s t a g e  by t axpaye r s ' mon e y . 

1 .  �aj or I mpac t s  o f  S RC- l A l on e .  

The most frequen t l y used t er�s i n  � h e  D E l S  t o  d e sc � : be � he 

impact of S RC - l  on schoo ls , hous i n g , ;Jub l : c f i. :l an c e , soc i a :  s e rv i c e s  

a n d  p r i ce in f lat ion i n  t he t r i - c o u n t y  area o t  D a v i e s s , Henderson 

and Vanderburgh ar-e " m i n o r , "  " i :ls i gn i f icant , "  " sma l l , "  " s l i �h t: , "  

e t c . These t e rms ref lect t he repor� ' s  j udgm e n t  t h at: t h e  area h a s  

t he i n f rastructure t o  absorb t h e  a p p r o x imat e l y  2600 ;Jersons ( : � c 1 u d -

i n g  fam i l i es ) who are expec t ed t o  m i g r a t e  t o  t b e  2 1  coun t :r !" e g l o n  

dur i n g  t h e  con s t ruc t l o n  p h a s e  ( 4 - 7 l ) , I t  LT.p l l e S , !ur� h er , t ::J. a� 
t he pro b l ems which do emerge can be � i t i gat e d .  For t h e �ost ?ar� 

t he DE I S  is correct as f a r  as S RC- l i s  conce r n e d . T�ere ar� : � ree 

impo r t an t  excep t ions t o  t h i s  j udgment: , however . 

( 1 )  �. Disruption a?,-sma.U ·Comnrnn i t i';s -- The sm a l l su::-

roun d i ng commun i t ies o f  Reed , B i rk C i t y , C a r l i n burg , S t an l e y . 
S pot t sv i l l e / B e a l s , Basket t and �ewman , w l t h  average popu l ac i o n s  o f  

23 2 ,  w i l l  b e  sever e l y  imp ac t e d .  T h e  D E I S  cor�ec t l y  pred i c : s  '�aJ o r  

d isrupt ion i n  t he l i ves of t hese commun i t y  res ident s an less  a�pro

p r i a t e  m i t igat i n g  measures are implem e n t e d " ( 4 - 70 ) . �d · �init i gae.i � 

�owe.ver: .. ur· i:lvercome- ��Tl�hanlfeS- !)-iOUil!i 

��. t1!.!:..i;oi!..s.trUct10n-ic'Uv·ftY-;- d l srupl: i On ot t r a t E c , popu!a=... 

�!r:'_��·eam:nerclal1zat l"[f""'o-f- ·u .. Lf i c  i n t ersec t lons a n d  chaii. Ik � "  

�cE:lLi��"';' ;rhese 1 , 6 2 6  p e rson s ,  a l o n g  w i t h  t h e  6 0  " e :- s o n s  

d i s p laced at t b e  p l a n t  s i t e i t s e l f , �uS t  e i t h e r  cope or l e a � e . 

') �  
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( 2 ) Traf f i c  alon� C . S .  60 -- Of a l l  t he s o c i oeconom i c  impact 

i ssues , the DEIS s p ec i f i c a l l y  i n s i s t s  on t he mit i�at ion o f  on l y  

O n e : t he improvement o f  U . S .  6 0 . L i t t le wonder ' it pre d i c t s  

traf f i c de lays o f  1 1 /4 - 3 hours t o  Henderson a n d  40 m inut e s _ 
2 hours to Owensboro . Ten pa�es are devoted t o  a l t ern a t ive 

transport a t ion schemes , s u c h  as park and r ide b y  bus . ,l1n!ort 

tqp.'teb�"pub lj.C;, transportation is cultural ly a l i en to tile re�iah 

��c�Ula not be 1m�lement ed on a volunt ary has � .  . • .• -.••• - . ' -I �  - _ .:._._" tL i.s.. &i.scf 
�.!!.:.��::�.��,�_����) 5 1 2 . 3  mi l l ion for the bus-poo l i n g  alone 

( Ev an sv i l l e  Courier , 2 / 5 / 8 1 : 2 4 ) .  Un l e ss the area is to s u f f e r  

t he adverse econom i c  consequences s u c h  r e � i o n a l  t r a f f i c t i e-u ps 

can b r i n � ,  U . S .  60 wil l have to be widened cO four l anes , c e r t a : n l y  

before the fac i l i t y  reaches commer c i a l  s t a � e .  T h i s  i s  e s t ima t e d  

t o  cost at l e a s t  $9 m i l l ion ( Evansv i l l e  Cour ier , 2 / 5 / 8 1 : 24 ) .  
zuese addIt:ibttct::tQ:: .��I!��t;p��ute.. . a.. direc't"-saci&l eoS"t" o f � 

�"�:rapiII'ed$ These cos t s  wi l l be borne � it � � 
syn fuel c l ant s � bui l t  in B as ke t t  and Ge neva . 

( 3 )  Urban iza t ion -- �'!�!J'!P0.t.!�,L1HestylE,-consequence 6f1 
t�-:t:'Xa:antyt:na:t:Aoe;-';-;;tt1gureCnto. , tne�ntrS'�··cost7bene�it: 

re'rm:11liS it rii-i:....-urban 's·pia"t. Th e recons t ruc t i o n  o f U .  S .  60 

between Henderson and Owe nsboro to s e r v e  the :-fewman f ac i l i t y  w i l l  

g�eat l y  affect t h e  commerc i al pot ent i a l  o f  t he rout e .  Henderson 

a n d  Owe nsboro are already re g i o n a l  ret a i l  c e n t ers . As t r a f f i c  

a l o n �  C . S .  6 0  i n creases , t h e f arm l and w i l l  become increas i ng l y  

a t t r a c t i v e  t o  developer s .  lfI"tliough thIs tb.creasea' iiiOinlza.n� 

anTld§s \!9t" oigr1.culW;"�lirii¢rs
,

6rflle-reeo""t ruct lon M U, � ,  
86., tis l.aott;er· l�...:a:.�sary conse-qu�eo":f�l . O n l y  :: h e  :o a -: e  ' .•• p � --..;" ., -' -

---� 
2 4  

o f  u r b a n i z a t ion w i l l  be a f f ec t ed by : h e  proposed 3 a s k e t t  a n d  

Geneva p l an t s .  The DEr� does not make ir cl ear t o the pub lic 

t hat- tae s1t in� o� SRC- l invol�es urban 1zat ion as a consequence . 

These concerns are DOl: " m inor" nor " i n s i g n i f i c a n t . "  Yet , 

t h e  DEIS !,idesteps them . "'(�tbe'-syntllet 1c fuel ex;>er�m'l':!. 

.J_s,:,.;;;;�tli-tlie"frrep¥all le disrupt ion o f  seven smal l cOmmun 1t1e�._ 
"1:1>-&: I.!':bl ��t'r.ans�rt'at ion costs and rhe resul t in� urban iza t 10!1 _ 

r: �Cli.r'l';okS·t-lIe ·ja:ct-thaCtlle American pub l i c was never asked t,O_ 
d�c1cte':!i,et".!een alternat 1ve el:ter�y tutures .' I t  expe c t s  : h e  pub l i c  

t o  acqu i e s c e  t o  t h e  t echnoc rat i c  ques t ions o f  m i t igat i o n . � at h e r  

t h an d iscuss t he democrat i c que s t i o n s  o f  desi red out comes , a l t erna-

t i ves a n d  acce pt able t r adeo f f s .  

One t h in� t h a t  could b e  done before a n y  demonstrat ion p l an t s  

are b u i  1 t i s  to t\1:I·a.nge -pub ncre�erenda o n  synthet i c  fuel deve1ll..E.-

ment in order t o  perm i t  t h e  democrat i c  weigh i ng of a l t ern at ives . 

S hort of t h at , t h e  l ea s t  t h at coul d  be done woul d  be to unde r t ake 

�UJiiti7eci;Pt�£vit:Y-ft'l<iies ��,�pacUd areas) to det e rm i n e  

whe t h er c i t i z e n s  a r e  aware o f  a n d  w i l l i n g  t o  make t h e  necess a:7 

t radeo f f s . tnJLrespeC�"r-�h .... rO!'Sults o� a:: Z I - c�ntl1 

r�c�;l����;;:t:ci7s1iOtXta-'-i�ed il% tile Fi nal f r S '. 
2 .  Labor Force Est imat es . 

The st andard ized mode ls emp l o y ed by t h e  soc i a l  sc ien t is ts _ . i  
pre d i c t i n �  t h e  impact o f  SRC - l  are l i k e l y  c o r�ect w i t h  � e s p e c t  

t o  t he ma j or c o n c l us i on s : " Th e  SRC- l s i t e  is loc a t e d  in an area 

in wh ich b oomt own responses are v e ry un l ike l y  due t o  SRC- ::' a l o n e "  

( �- 3 9 ) .  T h e  area a t  i s sue h e r e  i s  t b e 3 - c o u n t y  �e g : o n  a s  a wh o l e . 
not t h e  sma l l  commu n l t i e s  i n t h e  Immed ia"te �J : C l :l l : ?  � !. : he p l an T  
wh i c h  w l l l  be severe l y  d i s r'..lpted b y  SRC - l  al one . A ::' 1: hou�� : h e  

� I N o (J1 



DE I S  is co rrect t hat t he 3 - count y area has su f f i c i ent i n f r a s t ru c -

t u r e  t o  absorb t h e  l abor f o r c e  imp act o f  SRC- l ,  �t!<!�� not ! 
a�e-,� .. uat e 111 address' pub l i c  finance -"",d' growth manigement i ssues I 
\vhat ' s  more , �:...�_proiective model'" t e n d  to be h i gh iy' gen e r i c  in I 
11;'·fiir"�·;: .p,ro_duc 1ng resu l t "  wh ich" -aie only tirst appr"ximat 1ons ' i 

a.lfc!'· wb:1ch dO. no! a.deqUlltely . reflect local . cond 1 t 10ns .. J 
" cru c i a l  i s sue , about which t he re is cons iderab l e  ( and un-

avo idab l e )  uncert a i nt y . is t h e  s ize of t he imported work f o r c e .  

T h e  D E I S  e s t imat es that 36� o f  t he c o n s t ruct ion work f o rce w i l l  

b e  impo r t e d .  T h a t  amounts t o  1 2 41 workers , wi t h 746 t ak i n g  u p  

t emporary r e s i d e n c e  a n d  495 mov i ng i n t o  t he area pe r.nan e n t l y  

( 4- 7 1 ) . W i t h  67°. o f  movers b r i n g i n g  t h e i r  f am i l i es , average s ize 

3 . 2 ,  and i n c l u d i n g  s e condary em p l oymen t ,  t h at amou n t s  t o  almo s t  

2 6 0 0 , with  1 6 0 0  res i d i n g  in t he 3 - coun, y a r e a  ( 4- 7 1 ) ,  These 

e s t ima t es are b ased on a pro j ec t ed p e ak l abor f o r c e  o f  3 5 0 0 . The 

DEIS ment ions a """orse c a s e "  f i g'�r e  � f  5000 , b u t  does n o t  compu't e 

t he impact o f  t h i s  43� i ncre ase in l abor dem and . The DE I S  a l s o  

ment ions an O a k  R i dge Laboratory S t udy o f  3 3  nucl ear power p l ant s ,  

!ll of wh i c h  exceeded t he o r i g i n a l  l ab o r  e s t imates , 1 4  o f  t hem b y  

1 0 0  _ 3 0 0� ( 4-6 5 ) . I ndeed , t h e  D E I S  s t at es t h at " i t  is not un-

reasonab l e  t o  b e l i eve that t h e  proj e c t ed S RC - l  peak work force 

es t im a t e  ( o f  3 5 0 0 ) f o r  an emerg l n g  , echno logy may b e  low"  ( 4-6 5 ) . 

S i n c e  t he s i ze of t h e  p e ak cons t ruct i o n  work f o r c e  is t he k e y  

v ar i ab l e  i n  soc ioe conom i c  i m p a c t  anal y s i S , a c o n s e rv a t ive b i as 

here wou l d  severely h i nder loc al growth p l an n i n g . T h e  D E I S  

r i g h t l y  i n s i s t s  t hat t h e  F i n a l  E I S  u s e  t he '$ia'ii"l igure a s  t h e  

b a s i s  o f  i t s  prOject ions , alt hough � h y  t h e  DE I S  d i s c arded i 't s  

o w n  adv i c e  i s  unc l e a r .  T!e 1Gir t!S' , slio'.inr'P'!"� lde ... g&&\lUon�'7 
_ .... ___ a.nalysi.s ; -th" D E I S  bv its own admiss ion do es n o t . 

2 6  

3 .  Imcact o f  S R C - l  A l o n e  o n  Hous i n g , Me d i c a l . ?o l l : e  
and F i re Serv i c es . 

( a ) Hous i n g  -- The DE I S  mode l assumes appr o x : m a t e l y  5 0� o f  
t he in-mi g!"a n t s  w i l l  occupy s i ngl e - f am i l y  r e s i de n c e s , 25�c '.v i I :  
occupy mob i l e homes , and 25� mo t e l s , rooms and apa,.tme n t s . '�s..e. 
�9L�the"m1gr-,;:tion-;'-ifl - occur dur ing .. a l2 -mon th period , t he 

�cf.!':;_may oversta:te the sing le-famil y ' home o c cupancy and unde .. r -:_ 

s�!I11,::.e.lIi mobile home occupancy . r govE',r'W.H , t.he �umbers are' n.:: __ 

sign i:f1cant'. ·- Ifevertllele,.s-,· aenderson Coun t y ,  wh i c h  l acks a4 ei -__ • •  e .. - - --- • • • • - � - • _ • •  - • 
f ect-i":.�,��I.-.?r�1E anC9";--nray- "ui fe-r . inordinat e l y  in t h i s  r e g ard . 

� .. '!1_1;h;'j:espect-:'to-X"e .. n.t al hous ing . the DEIS est imat es tend" t a 
�op-tIm�§t1q. Vacancy rat es are h i gh l y  va,. i ab l e ; i :  aparcme n t s  

j' under renovat ion were exc luded f rom Evansv i l l e ' s  S e p t ember 1 9 8 0 

i 
{ 

survey . f o r  examp l e , t h e  r a t e  wou l d  have been 1 . 5� ( Ev an s v i l l e  

Cour i e r , 1 2 / 4 / 8 0 : 8 ) . Even if t h e  DE I S ' pro j e c t ed 2 , �� r a t e  f o r  

apartmen t s  in Vanderburgh Coun t y  w e r e  co rre c t , o n e  3 0 i l l  h as n o  

i d e a  w h a t  k i nd o f  a p artme n t s  t he s e  are or in what c e n sus t r a c t s  

\ t h e y  are l o c a t e d .  �'i'iiI:a.p�m"E>l1t s  are' not n ecessar i l y  apar t ""  

�t". of eho":�1 For examp l e , t he S e p t embe,. 1 9 8 0  surv e y  f o u n d  

1'0nl Y 1 9 7  vacant apartments i n  Vande rburgh Coun t y . � i n e t y - n : n e  

/ of t h e s e  were in hous i n g  own ed by t he Evansv i l l e  Hou s i n� A u t h o r l : 7  

o r  reser ved f o r  low- income t e n an t s . I f  t h e s e  u n i t s  � e r �  � o o  I 
! I smal l  or o t herw i s e  unacce p t a b l e  t o  movers , t h e  compe t i t i on f o r  � h e 

rem a i n i n g  u n i t s  would be severe . I t  is f o r  reasons such as � � e s e  

t h at t �e U . S .  D e p artment of Hous i n g  and U r b a n  D e v e lo pment s e t  

reasonab l e  vacancy st andards at 5 - 8� , I1t:tsmucl! as S RC - l ' ':,::etio ed 
;;mpXoitifent -wl.YCidverseL]1- �!eC't'""t1IC�h--hous l;lg market , 'wt: icl1 
i.,s........,,�,dy cramjled':" �'he-tiia:r"ZIS'!;hould 'rnc Itrde spec i t  i c  est-:!n1l: 25 
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?t . .  w.h.er��movers. are l ikely to locate and the l i kely in ! l at ion ary ,' 

���,:t'_�on rent al. prices � 
_ ·w·. 2k ."'. ........� .. _� _ �AI ,.O';· ·tl!e strain on mater 'aC'c:ommodat..ions mal negat ively impact, 

, -..--""C ... ....... _"....,... __ �""_ . _ � j he t.ouri sm-" and eonvent 1on bus i n e s s ,  espec i a l l y  i!l Owensboro and f , 
�vansv i l l e . ! 
developmen t 

'l  

T h e  F i n a l  E I S  s h o u l d  address t h e  i m p a c t  o f  s y n f u e � 
I 

on t b e  t ou r i s m  and convent i o n  t r ade , w h i c h  i s  o f  1 n -

�reas ing importance to t h e  local economy and wh i c h  cou l d  be 

�dverSe l Y  af fected by ··tti�"deefi;'--;'''tl!-fh'''' iestfiet'�qu .. :Hty o f  

t'M!II"'ego ,.,...".. 
( b )  H e a l t b  Care a n d  Med i c a l  Fac i l i t i e s  -- :!b," .04IS doe!/ n o t  

�;;;;;:";d;q;;"a."t;;iY· tb;":" �';;d
" -r;,?-';:;;;ergency t ransport ve hicles and, 

:�z:vt'<:�S:'.�!,::,the plant sit el It s t at e s t b at EMS un i t s  o p e rat i n g  

i n  Henderson and Owensboro w i l l  be d i s p a t c h e d  t o  t he p l ant s i � e  

and  adj acent h i ghways i n  t h e  event o f  emergen c y . S u c h  an arr ange-

ment is not r e a l i s t i c .  due both to t he d i s t an c e  f�om the p l an t  s i t e  

a n d  t h e  poss i b i l i t y  t h at U . S .  6 0  w i l l  be heav i l y  conges t e d  a f a i r  

por t i o n  o f  t h e  t ime . 80t h  s i t u at ions wou l d  pro l o n g  r e s p o n s e  t imes 

and l ead t o  unreasonab l e  serV l c e  d e l ays t o  a c c i dent s at the p l ant 

S i t e  or adj a c e n t  b l gbways . �t·;;iY:�;8S.-:tbeS"�issues�' flle- niJar  Ers shoul. 

� n c l u de ( 1 )  a con t ingen c y  EMS p l a n  for a c c i den t s  at t h e  p l a n t  s i t e  

and f o r  pot ent i a l  chem i ca l  s p l : l s  o n  a�t e r i es l e a d l n g  from t �� 

� i t e ;  ( 2 )  a summary of t he ki nds of eme r g e n c y  me d i cal eqU i pme�t 

ind per so n n e l  l o c a t e d  on-s i t e ;  ( 3 )  a s t a t em e n t  of t h e  k i n d s  of f 1 .. . 
add i t i o n al emergen cy perso n n e l  a n d  t ec h n o l ogv area ho s p i t a l s  w i : l  � " 
�eed to h�nd l e  p o t en t i a l  d i s a s t ers at t h e  p l a n t  5 i : e ; a n d  ( � )  : h e  , I 
proj e c t ed C O S t s to l o c a l  t own g o vernmen t s  ( He n d e rson anc Owe � s b o ro , 

�t;;dr 4 .. ) �-J-� add'! �i#��:;�"';�-��';-:'11�'drcai per sori-n e f '  and equ i'pme n r .  

2 8  

( c ) �ofica ,�d Fire �- I n  co n c l u d i n g  t h at SRC - l ' s  i m p a c t  

wou l d  be "m i n imal , "  t h e  DE I S  :! i r s t  est i m a t e d  t h e  r at io o f  ?o l i c e  

and f i re person n e l  t o  t h e  serv i c e  popu l at i o n , compu t ed t he l i k e l y  

popu l a t ion i n c r e ase an d  i n f erred t he n umber o t  add i t i o n a l  o f f I c er s 

needed to maintain t h e exi s t i n g  rat i o .  I t  c o n c l ude d t h e  n e e d  for 

4-5 mun i c i p a l  po l i ce o f f i c e r s , 1 s t at e  h i g hway p a t ro lman , 3-4 f i re-

f i gb t ers , an emergency med i c a l  t e am and an ambu l an c e  ( 4- 75 ) . Th i s  

procedure s y s t emat i ca l l y  �der st ates .bo t h  personnel and equ i �  

nee,dsl. '���car- �1re at t he ,Newman fac i l it y would be compl� 

rYOrld tlie .'-xper{ence·�ot' local F1r .. ,De partments _ Gear i n g  up for 

'UCh a f i re wou l d  requ i re expen s i v e , s p e c i a l i z e d  equ i pm e n t  a n d  

t h e  ext e n s i v e  r e t ra i n i n g  o f  f i r e f i gh t e r s . T h e  OE I S  do e s  n ot  ' . 
pro v i de an i t em i z e d  c o s t  e s t ima t e  nor d o e s  it addres s  how t h e s e� 

cJs t s  wou l d  be m i t i g at e d .  �e i t her does it d e s c r ibe t h e  t ra i n i � g \ 

a1,eppilmeqr th"'_Hl "I! ,",<fIHale ta rCRC jj"Sd'n"t!'e�. sl';e . 

�r';;;;;;::;"',�i't;; .. SEirv{ces-;- -t'o simply add the -nUinDe� 
. 

"'!'l!a::n.:t s.:to ,"J:Iij:g�UaJ: popurat fOIl· and compute  trom tbe ex1!rtin� 
'. � ' 

per c ap��� �a�i� tbe numb .. r o� new of f icers requ i red  is methodo-
• • •  """"':_ .... -=�,��·_· � v ' ;I" .. .. 

10 !p "a l l:r .. !�'.H!I:'�1",'QUs�:: �-m�'t',.....a.re-. 1101: demogra.phicallY 

sl!!r1't1lz-:t'�,( 10car-liopU'ra:r'n:)I".' �1ffY-=t'f'v�"per cen t o� t he I 
i�Iii.!'f�'Wm'kers "'ill,'il.. • .. rthe� -u-;�';;-riedma!es aged 20-21. 'or ' ;  

lrus])ijias.:-sepa.iit-e-d,.- rrom-me!'r""f'lmrilies ( 4-7 1 ;'"  1!rv�1r""1:'a.r--ra.ruj,J.j.. - .- - -. - -' ,--��--
o&,,�e<t" rec.reaH:cin'iir"t-ae:titti...,.. i..- .I:te 3-coullty·· area wbere twO-
t tr?"c!SYt-t c- .. i.l.l.. • .t as.id .. ,..-.t 11< .. ,wune"", .... eds- 0-[ t b es e ' !  n d i vi',fu';, i s 

will 15e &"Ifil'flferablet A l t hou gb t h e  num b e r s  are smal l ,  t h e  d a n ger  

to pub l i c  o r d e r  i s  gre a t e r  t h a n  t b e r e por� imp l i e s , e s p e c i a l l y  

when : he demo g r 1p h � c s  ar e com poun d e d  b y  �ob i l e  home o c c u p a n c v .  

2 9  
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Final l y , O:!t:!!'£I11'tl_,�he DE I S  s t a t e s  that LU% of the secondary 
. !tmployment expansion. wi l l  b e  f i l led b'y i n-mi grants ( 4-71 ) ,  t hese ; 
numcerS', .are- not .. a.dd.ed. int o t be demand e st imat es .!a.r, ,po l i c e  and 

�lra.:-b'O·uSing,  medical care- and 9 c boo l i n gj In s ho r t , : he s e  
es t imat es ( es pe c i a l l y p ol i c e  and f i re ) a r e  b i as e d  in a conservat ive 
d i re c t ion and need t o  b e  ref ormu l a t ed in t he F i n a l  E I S . The f i n a l  

report shou l d  u t i l i ze t h e  est imates o f  l o c a l  age n c i e s  a s  we l l ,  

rat h e r  than t h e s e  formal i s t i c  per c a p i t a  pr oj e c t i on s . 

-I .  Pub l i c  F i n a n c e . 

�ost socioeconom ic i..'T1pacts are co ns i d e r e d  " m i t igab l e "  b e c aus e 
remed i a l  oeasures can be t aken e i t h e r  in a d v a n c e  or a f t e r  t h e  t a c t . 

Cert a i n  t h i ng s , bowever , are n o t  m i t i g ab l e : l o s s  of p r 1me a g r i -

c u l t u r a l  l an d ,  d i s pers i o n  of l o n g - t ime r e s i d e n t s ,  d i sru pt i on o f  

s o c iocu l t ur a l  c o n t i n u i t y o f  a r e g ion t hrou�h urb a n i z a ! i o n , 

d i m i nut i o n  of animal hab i t at a n d  : h e  a e s t h e t  ic qual i ty of t h e 

enviro n s , and t he l o s s  ot commu n l t y .  I n dust r i a l  dev e l o 9me n t  i s  

premised o n t he econom i c s  o f  non-m i t i�at ion . Ot her t h i ng s , how-

ever , d i srupt less t o t a l l y . To ma i n t a i n  a n  order l y  s o c i et � ,  t he y  

m u s t  be remed ied . S i n c e  remed i a l  ac t ion l i e s  out s i d e  t h e  r e s p o n -

s ib i l i t y  o f  t b e  pr ivat e s ec t or , t h i s  t ask f a l l s  � o  �ov ernme n t . 

rg-fIo.DE'IS_ co .. ,,?,�!?'tgnO+e9·, "'tiIi'�-rat'es" or(ffsaggrega t'e s 
�!;'_ eo��_o;t:. SRC":'l<�.'I"o giv�-eltaiiples � , M il l ( a ) ApprOX 1mat e l y S32 m 1 1 1 10 n  must be s pe n t t o improv e 

ransport at lOn de f l c l e n c l es around the SRC- l S i t e , t o  c o n v e r t  
4 6 , . ' � . 0 f o r  1 n dus t r 1 a l  use , and to t empora r i l y ease t r af f 1 c 

�"� ,  gest ion V 1a " p ark a n d  r 1 de" 9 1 a n n 1 n g  ( Ev a n sv l l l e  Cour i e r , 

2! / 8 1 : 24 ) .  

. '1 ( b )  Cnder tbe t erms o f  the agreement , the C , S .  Go'· e r!1ment 
·
i l. l i ab l e  for a l l  damages t ha t may resu l t  f r o m  env i :-onmen t al 

3 0  

�f.:raent'i�,.illaIlt" disast ers , or �nj��1.es �._the pub l l.c C:�e : ,;  
pian! operat iOns . j 1 ( c )  .co;�ri.iJi#; 'N i :l. l oe bor:1e oy : � e  C , S .  Gove r::J.me n : , 

Cbst overruns in g-over:1ment -backed :n l l : : a!" y and nuc ::' ear power 
1 pro j ec t s  of 50 - 100% or more ar e c o��on p l ac e . 

1 C d )  Shou l d  t h e  s i t e  prove econom i c al l y  i n ! ea s i b l e  f o r  p r l v a : e  

�nduS t ry at t er the demon s t ra t ion p h as e ,  costs o f  prep a r��� : �e 

fS i t e  for conve rsion or ftIo:��ling" fa: l  to the  DOE . 
( e )  Henderson and Davi ess coun t : es are expected �o �ec e l ve 

S 1 6 , 2 0 0  and S30 , 000 respect ively in add i t ion a l  9�p&rt;Y, t ax� as 

;a resu l t  of SRC-l emplo yme nt C 4- 78 ) .  ..:2:e
_
s�_ m."!, les " 1 1 1  not e,,:�"-.. 

tF�-� .QQitional po l ice and f ire ' servic es ,  l e t  a l o n e  the rn�ai: �a.at":'8Ji�·�amb�l'ancr.' S t a t e  in come a n d  s a l e s  ,:: axes are !. ':'k e l y  
;t o b e  used t o  m i t i g a t e  t r a n s po r t a t ion C O S t s . ( r CRC � as agreed t o  
'j 1 pay local propert y t axes for t he s i � e , a l t hou�h as a pa=t ner o f  
l t he DOE it  is n o t  requi red to d o  50 . ['nfortun at e l y , r eac p � an s  
to �a:�1N' o!<t * .. 1 tcaIt'Urar n'te ratbe,,-·t"han t'h,,- i ndustr:lil . r'.ir.e , 

�ven t hough t he s i t e  w i l l  be rezoned to i n du s t r i a l  u s e  b e ! o r e  

bonst ruct ion b e g ins . ) 

( t )  S im i l a r  ;lro b l ems ex is t w I t h  respect to 7ande rour�h Coun t :,* . 

1ssum ing an average in come t o r  e 1c h  I nd i an a  res ide n t  � o r k : n �  � o n 

s t r u c t i o n  at SRC- l o f  324 , 44 0 . : he S t a t e  o f  I n d i an a  'vou i d � ec e l � e  
'490 pe r worker p e r  year . Vander burgh would rece ive �one o f  : h a t  

d i rect l y .  Wh i l e  I nd i ana wou l d  r e c e i v e  6 0 �  of t � e  ' t o t a l  pr oper t y 
t ax revenues indirect l y  at t r ibu t ab l e  to SRC-l , "  t h l S  ';lIo u l d  amount 

t o  o n l y  558 , 000 ( 4- 78 ) . 1."!..�s.. _� ... :_ j.nadequa� .. to susr.� . 
t�-;rt1ill expens'Efs-'expeC't'ed HI severa:l public' servi ce- ��;&S-. 

( � )  The DE I S  does �ot cons :der t h e  social serv i c e  and mentil

hita.i;;������octa""t�E1d'"'-.:i:·t tt- t oe intlux of a tempor ary work *ior4!'€ 
3 l  
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w h i c h  is un i n t egrated to t h e  l o c a l  commun i t y ; phys i c a l  and s o c i a l  

i s o l a t ion i n rur a l  mob i l e  homes c a n  b e  espec � a l l y  s�res s i u l  f o r  

t he wives o f  con s t ruc t ion wor�ers . I f  a percent age o f  t h ese 

f am i l i es breaks up , a n  unknown number o f  depend e n t s  w i l l  l ik e l y  

remain in t he area in need o f  soc i a l  serv i ces . 

( h )  Local support for s y n f u e l s  l ar g e l y  h i nges on t h e  econom i c  

benef it s ,  i n c l u d i n g  SRC- l ' s  cont r i bu t ion t o  �c��t���, Yet SRC - l  

w i l l  apparent l y  pay �Pt- ' Y ,t..B:!-eS/ at rates 88% � t han manu

fac�ur i n g  f irms w i t h  t h e  ame market value o f  asse t s , and then o n l y  

fo�pet �t_C"tI!..,... tbltD 
.�

'::""�d _bu:t l d l n gs/ tor " l and and bu i l d in gs 

wi l l  not be s u b j e c t  to prope r t y  t a..'< e s "  ( 4 -9 7 ) , Th i s  enormous �axJ 
expen d i t ure was mandat ed by t he K�:I�.�Y 'legTar&ture tor alcobol 

p�rott pr .. ift<s ·  .... cf: tr1:t:t· .b ... <tXll .... e1e¢ , t:O . .  ine l ude; . co .. � l'l an':.s�� 

5�oj;,:et's.�I;r:-.:ru-rjf' 1981:. ( 3;-41 •.. 4-97 1.-, As t he DE l S  s t at e s , 

" t he pot e n t i a l  l oss ot t h ese l"evenues could create short - ': e r:n 

i i s c a l  i mb a l an ces requ ir i�g m i t i gat ive measures . . .  s i nce t he 

area might expe r i e n c e  a need f o l"  i n c r eased pu b l ic serv i c e s  � h i l e  

n o t  r e c e i v i n g  t ax !'aymen t s "  ( 4 - 96 ) . 

Pub l i c f i n an c e  i s sues are i n adequ a t e l y  �ddressed in � h e  DEIS . 
.�!�p.�b:rr.-of'!:eli. .. ::'i1frtts-01'' '"P01:e ttnar adverse iml'8.CU· , .'.:, :m l e'Ss .' 

�..!.a'ii'f( va meUlli"es' are. t;nderliikelf� � the OEIS" 1 s ret :1<;e=, C'o'
icletl�r�"'-<1f"'-gt"i"i"rimen't""nttariel8.1 lY capab l�' ot-' un-d�r-, 

�a:It::tf1�·-wrSlfeiH,n...rlneasure"'. Yet t he area c an expect � 
Federal support today t h an in t he past , as b l ock gran t s  ( whose 

d i s � r i b u t i o n  is d e t e rm i ned at s t a t e  c a p i t o l s )  r e p l a ce �even�e 

shar i n g .  r nd i ana current l y  get s back 7 0 c  o n  every do l l ar 

con t r i b u t e d  t o  the Federal Treasury ( Evansv I l l e  Cou r i e � . 2 ' 8 / 8 1  1 ) . 

K�.,::'cfbes better -be"causeo"t-'TtS mifitary bases ; bUt Je< �her ... 
sc'!;.l;.�aJ1cbe·"sa:fa ,-to ' h'ave�goVe1"rrment ar ini'rastrae e_� . 
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�J: 1crate . .-the public cost s at SRC- lI. Bota stAtes oper at e a t !  
t'"nv cI'wu1fri'UUf g'overnmen t "  ·pr inc ip l e ., As a r-esu l t , I nd i a n a  is 5 0 t h  

in t h e  un ion in t h e  percent age o f  t ax revenues s p e n t  on edu c a t ion ; 

a proper t y  t ax  freeze has been in e f f e c t  i n  I nd i 1na S l n ce 1 9 7 4 . 

In par t s  o'f Henderson Coun t y , propert y  t a.x- r a t e s  are 3 1 5 �  h i g-her 

t han coal sever ance t axes . Bo t h  s t at e s  are l i k e l y  t o respond t o  

t he t ax- l ag c r i s i s  b y  impos ing h i gher s a l e s  o r  &aso l i n e  t axes , 

measures which t ake l arger por t ions of t b e  i n c omes of t he l es s  

a f f l ue n t  �el at ive t o  t h e  weal t h y ,  

The EIS cannot b e  expect e el  t o present a blueprlnt f o r  t ax  . .. - ._-, -,� _ .. ........ . '�. . . . - ' . ..-
�rm.� �ur the F_1�1l1_EIS should aggregat e ,  in a singl e i t emized 

n.�-:-t1i8 fulL 'publi;'- COSts o f  s y n t h et i c  fue l s :  �sho .. l<i. �so 

���.ory· tbe ottsettrng 'tax-' r evenues for e ach respon s i b le lev�l 
--' " -�. _ . __ ... ----_. _ _ .. - .- . 

0:( gove'rnmen·t. _ h :(� the:�l!rpetted impact .. are indeeel mit igab l e , the 
F'1narEJ:S---;;;;;;;ld'�rt'a;';'J;r;;eisely ho .. , by whom, anel how !DUclr. - Such , 
i n fo rmat i o n  is essent i a l  to soc i o e co n omic impac t assessment . 

5 .  Conver s i on or . ..\ b andonme n t . 

The Department o f  Energy is expect ed to iu n c t :on as a j O l nt  

partner for 2 t o  5 years , t he n s e l l i t s  s har e o f  t he f ac i l i t y .  A: 

t hat poi�t , the fac i l i t y  �ust e i t he r  be t aken over b y  pr ivat e in-

dus�ry and upgraded to commer c i a l  s c a l e , co nver�ed t o  a l t e rn a t ive 

use , or �o ( hb a l l e d .  

ConverS ion is t a n t amount t o  !' a i l'J.re . o n e  does not spend 

S l . 5  b i l l i on plus for a coal  s t or age area . C on ve r s i o n  �eans � �at 

lCRC b a i l ed out , l eaving  DOE h o l d i n g  the bag ; it is not requ i red 

to ope rat e an uneconom i c a l  f ac i l i t y .  The dec i s i o n  t o  upgrade t o  

commer C i a l  s c a l e , o n  t he ot her hand , i s  a p r i v at E ec onom i c  cn e .  

I t  depends on nume�ous fac t or s  �egar d i n g  t � e  c o s t s  o f  � rodU C t l o n . 

c o s t s  of c ap l t a l , market pr i c e  of produc t s , s u p p l y  de�and ! � c : o r s  
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a�d j i s � r ibu� ional  c o st s .  I t  also jepends o n  t h e  s � at e  o f  5as 1 -
f i cat i o n  a n d  � i que f 1ct lon technolO�1es a n d  the out comes � f  � n 7 : ro n -
mental  mon l tor ing . Th e se are t he very factors w h i c n  : e d  � ndus t r y  
� o  cons ider synt �et ic fuels unpro f l : ab le i .:l  t be f i rs t  ;J l ace . �.,!!:at J 
is �_e���.!r ��init- demaD:str'at·�dH1��-'the-" demo'n5tra.t lon pbase·:�· then : '  I 
i: .. : ... _ .. �� .. �,:�e_ technology ; -�ut t,�a economics of syntlletic fuels ,; 
The :.!:!IlliI ·  Ers saould <na.lr.e tllis fact platn to tile publ ic . !;!:...1;Iie. 
=..n��dUcti,Ol\ 'undar ,;,.rkat - condIfions 'ire suct!,  'as. fo mue : 
s y�e otrUl'fil1: trl.ct.ive :-cOIIIIIIerCial upgrading " oUld be' imposS i b l e  � ... ..., .. . . ... - . � ., ... -�-. ---- --
... �'1Ioa • ,..e<> ..... .wu...o •• "den:I ';;ubs.idies ;· ;;u'cli ' is '  pul"clfises 'try"-tlle Oe--, � . ...... . - ....- � . ,  .... �... . 
pal;rr.��t�D�_e:�_�:�r

.�"
�_�.B;.���_��et: . .. p.r-i:CQs . ���.���as·j 

.... �tg!t6 e ... __ be:tore '.appr<Tf'1:lfg�tl1ese· plan ts wlletaar c·':;�ti-;:'·.led-suo,::·-..... .. -.... - .. . _ ....... , ..... .... 'I,t. ........... . _ ..... --,._ - .  - '  • •  " . • •  - • -', , . 
sa���e<t:;�''!l!i!�.�I:lt 1.,e' "e65ts O!·'5Uch- SiibsTdfes;-:iiii'd .; 
���oer-...,.,IH .... rsio�or- abo.ndonDien'l;; ·rldi6Ut'"'1:l!em-:·:: 

There is one convers ion opt ion ava i lable  t o  I CRC whicb shou l d 

be cons ldered unaccept ab l e  to t he governmen t  and t he �ub l i c . In an 
i n t erV lew U1 � magaz i ne ( \fay 1 2 , 1980 17 6 ) , Edward Don l e y . 
C h i e f  Execut ive O f f icer of .J. i :- Product s and Chem i c a l s  Corporat lon , 
one of the parent f i rms of I CRC , noted t hat it �as considerab l y  
cheaper to �roduce sol id rather t han l iqu id fuel s  f rom � he 

t e c hn i cal proces s .  I f  t he d i f ferences in  price  proved s i�n i t ! c an t , 
'we coul d  t hen use t he p lant to produce on l y  b o i ler �uel 1nd cok� . 

We could s e l l  the coke , actual l Y , �or an even b e t t e r  � r i ce : h an 

we can get now for t he synfuel s . "  The benef i c i aries wou l d  be 
ref ineries , a l um i num and s t e e l  m i l ls and power p l ant s .  

·T����!t t':-15;h�ii:.rt-,'1"'ila""<rra"r< 
�rogr.:mT' t,,,,,,,",ar , -is. tao>, produc't� ot, l!' .. so1:i:r..-�d ... ,1 i quid crude .-.,... , _�" • e ,  _ . '  , ,, of  ... ".'_ " .-
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�. �t- coke 'rIm- DO ller tuell . Ifb at is to SeOp ICRC / A i r  ProdUCeS f rom 

t U��4 .. Federal lDoney 'to build t he demonst r at ion p l ant . t hen COID-
:ner<:i:allrtnlr only for tbe economt'c al. "product s , boi ler fuel and 

=lre? ' I n  fac t . there-is noto ing 'in "�b.e'� "'J'reement .,olch proh ib i ts 
ICRC-from usin�'"OOE:supp'liecCv9rifure-cap1ta! tn til is ' ...... y .  

The , 0£ 13' do�· nae' adequ .. t e l y  cons ider the social coase�ences . -,'. � .  . -" - . -. "  . - � - -_._ . . . . . ' �  _.  - � -. -
o� conversion or abandonment , e i ther  on t h e  general pub l i c  o r t he 

The g eneral pub l i c  woul d  suf f e r  the h i v.h l y  in-tocal po pul at ion . 
I 

ef f ic i ent  and uncon�ro l led m isuse of i t s  t �x revenues . The local I 
pepulat lon 'Nould have undergone �he soc i a l  d isr'.lpt ions of t he 
boom pbase , the expenses of t r anspor� a t ion improvement s ,  and t he 
; 

3udden loss of i ncome and emplo1�ent of t he bust phase with very I ' , 
�JLQL.--;a:�. ta: �o��--it'Tn-the"9nd. Convers ion to a b o i l e r  
fuel a n d  coke- produc ing f ac i l ity would l e s s e n  t h e  l o c a l  i:npact of  

the bus� phase , but in no way advance t h e  publ�c ' s  int erest in  

the program , t he syn thet i c produc� ion o f  gaso l ine . 
lJ!I!JiI.$JII1S.n�'Ua: to ina!Cil:�e tlie' proportions . "Tn-'O''1'1 ; 

e'l.Ut-'!&nm:::'��!�::o!:-i�yp'e-:orpro.m�beir "srtlmtteU- pri.",!" 
�e1I.tr.!!!..�r��(t':tli�Qwe<t., !reedom or-decIsion of ICRC in---; 
cb",::"��n£!��c!!"':jj"�o�tS.:�o;,;;-;.-;ti;:Yl:Ze " I! the pub l i c  is f i nanc

ing t h i s  t echnology , i t  muSt be the �aj o r  ben e f i c i ary . 

6 .  Cumulat ive Labor Demands . 

�o sect ion of the soc loeconom ic impact assessmen t �s �ore 

import ant t h an the cumu l a t i ve work force proj ect ions , espec i a � : y  
i n  l ieu o f  the DEIS ' own warn ing  that "Tbe pot ent ial  adverse 
econom i c , social and cu ltura l i�pacts ar e t he �os� 5 i gn i f i c�= � 
cumu l at ive  e f f ec t s  on the !"egion ' s  deve lopme n � "  ( :<...""(i i i ) .  :' � i s  
warn ing i s b a s e d  on a proj ected l abor demand ot �8 , 000 workers 
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invo lved in 9 coa l - r e l ated energy proj e c t s  dur i n g  t h e  peak 

per iod , 1985- 1986 ( 4- 102 ) .  Unfortun a t e l y ,  tbe report makes a 

number of que s t ionab le assuePt io n s  in arr i v i n g  at t he s e  f i gures , 

t be ups bot of wbicb is to make one ser ious l y  doubt t b e i r  rel i ab i l i t y .  

One o f  t bese i s  t b e  assumpt i on t h at a l l  9 p l an t s  w i l l  proceed 

on scbedu l e . If SRC- l ,  B i g  R i v e r s  or ot her e a r l y  plan t s  s hould 

expe r i en c e  t i me delays , " sucb cbanges cou l d  rad i c a l l y  alter t he 

magn i t u de of t b e  impacts" ( 4- 1 03 ) .  I�I.!!·:'o_� the lm,p<i]:tince ' o! � 
rti-iab2_:?:!:I6r�,e · �strma:tes-:tha' DEIS .stlould ha.ve. 1.ncluded. best 
�_�:�_��=ta.!!i(-':!lie ;-t:me delay ' factor as a variable .;  

A second assumpt i o n  is even m o r e  damag i n g : 2:�!:"PP,�,,!<cJu.desl 

... "!��iiRPi..oym.ii�··i.aip'act.!#:,",rnre"ii.d.. ·coii..i�iD.'iDIi· 'iIlo the' next' 5 
Y"I�ilot�o,;l';:;:rrlc� ;;;'��;;��lack i n '  m-i�i'�g une"'p l o ymen t ,  i t  

"Wt'l:1:-ctraw.-::r.,.... ·tbe construc t io·ii.-t·1" ades . Tbis run s  direc t l y  cou n t e r  . � ...... � ... --« - . 
to a �":Ur��·f·oii'!"'ftt.'r"'2��'Ot; peu cons:rrac h on emp'lOY7 
�.!._����J:'.f!:lIii;Joca.:CIi_cil,,;:,coitstruc.'t[olL. sources· [xxi i i , -

4 - 1W.):_�"J:t���:r;db"� n,ot� J.ni1ieat,, wbich industi-1es t bese 

7�!!!!,!:,.!.��rl7F�a.1hI'· !!� .:_i�-�coulcf- only be-- front' t he m i n ing 

aQdelllan�u.riDg S'eCrorS" . '  I£- t be increase i n  m i n i ng employment 

occurs as expe c t e d , t he resu l t i n g  craft l abor s hort age wou l d  mean 

e i t her a fur� her drain on sk i l l e d  manuf acturing employ�en� ( c aus-

in� h i gher turnover and lower produc t i v i t y  in t hose l n dus t r i e s ) or 

an increase 1n the number ot in-mig:!"a t i n g  wo rker s . ( J.n o t her pos-

s i b i l i t y '  h i gh schoo l dropout s . Boomt own t heo r i s t  John Gi lmore 

has sbown that unsk i l l ed labor has been drawn from t h i s  source 

dur i n g  recent Western min ing booms , � v .  191 , 2 ;' 1 3 / 1976 : 536 ) . 

I f  t h e  DE IS on l y  s l ight ly underproj e c t e d  t he incomin� work force . 
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a l l  subsequent impa c t s  woul d  be �agn i f i e d .  I f  S5� o f  t � e  con-

s t ruc t ion force ',I'e re impo r t ed i n s t ead of 75�o ,  for examp le , t h i 3  

wou ld be 4200 workers , a work force l arger t han SRC-l ' s  alone . 

The mos t t enuous assumpt ion ot t hem a l l , however , is t h e  

fourt b .  1'.I!e.·:DE.����suines. that
. 
a .. baseline. <;:onst ruct ion force of. 

2c:�.qo.O . .  ,!,Ul.,n8ide�tii...·t1ut , uea.,_bJ 19B!! ( 4-10.2 ) ,  Yet tbe tot al . 

e�ate<!":�UIIlber-"oF employee{ C;;.II.!t._ell .withiA the 21-coWlty area 

il!- 1!fJ.�.!....&!-Qal:7,...9�i66�'-'r.abl&. 3 • .1&� .• � . 3.-4().) , - If  1:b", bllSeline 

wo�c.' rrO'!L.�Fo.j"c:i.Hi.·.ra:te� ot : u. • ,ear between 1979 ' � 
�19�Yl-""UIII8d.-i�6:i.::...cc .. .i2.��_th.en �tllA.. b"""'line. est imate . . ..... � 
of 19S�: �_�<1� 1t.!��, '. no.t .. 2� .... 0.09,. " ,  

T h e  DE IS  labor force est i�ates appear t o  b e  pu l l ed l ike rabb i t s  

se�eral h a t s  a t  once , and most ly o f fs t age . Tab le 4 . 23 ( 4- 6 7 )  

from a 9 , 933 f i gure ( a  s l igbt modif i cat ion o f  Tab l e  3 . 18 ' s  

9 , 966 ) and pro j e c ts a 2 1 -count y  cons t ruc t ion l abor � o f  1 3 , 10.4 

by 1 98 1 . Yet Tab le CC . 3  ( CC-12 ) assumes a base l i ne � o f  1 7 , 000. 

in 198 1 ,  and pro j e c t s  a 3� b as e l ine growtb rate from t b at f i gur e . 

The l a t t e r  is t be b as i s  for t he 20. , 000 base l i n e  f i gure . �ot o n l y  

i s  t bere no j us t i f icat i o n  f o r  as sum i n g  a b ase of 17 , 0.0.0. in 1981 . 
� 

emp i r i c a l  ev ide n c e  suggests a b as e  of about 10. , 000. . 

There are two furt her prob l ems w i t h  t h e  cumu lat ive ! abor 

force est imat e s . FirSt , i t  i s  s t at e d ,  w i t hout e v i de n ce or j u s t i -

f l. c3.t i on , t hat peak const ruct ion w i l l  b r i n @:  3000 " add i t ional 

popu l a t ion assoc iated w i t h  i'UttrSSt f,-ceraMis expan s iotl' ( 4- 1 0 1 ) .  . - --' . . I . HOY"TIIrs'· t"il[\1Xll. ...... eorrrputed is not explaine� Presumab l y  i: �.--;.�-
corresponds to t h e  demonst rat ion and commer c i a l  phasp � �oj ect ions 

t hat 10� o f  t he secondary emp l oymen t w i l l  be f i l l ed by T.ove�s ( 4 - 3 4 , 
S i n c e  2 / 3 rds of movers b r i n g  � i t h  t h em 2 . 2  add i t ional peop l e .  abcu: 
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1200 workers would be involved ( 8 10 of t hem marr ied ) . That would 

mean an indirect employment of 12 , 000 at the peak . ii!!!tIie 

." ,w£EiSAJ4iiUfW ¥II *jiiYe&zs;;;;as Surely not 

from t he unemp loyed or June graduat es . The local labor market 

would surely be saturated by t hen . �ns,*� 
• .  ... 1 ... _ ... �_�.�"" Its  cont i nued use int roduces a 

syst emat ic conservative b i as in t he secondary employment 

est imates . �·aUtl'ttlu.;fiif@iiY .  
Even the 12 , 000 f i gure may be conservat ive . I t  t h e  commercial-

scale plant employ ing 5000 construct ion workers at the peak would 

generate 330 in-migrants ( 6 . 6% of 5000 ) , as s t ated ( 4-94 ) , t hen 

the 21 , 000 peak force shou ld generat e 1386 ( 6 . 6% of  2 1 , 000) . The 

1200 f i gure represents  only 5 . �, of the peak force . 

The secondary employment mul t i p l ier 

The saturat ion of the local labor m arket should be 

ctored in. A " ... orst case" estimat e should be inc luded . It  

85-1 986 t he local labor market is saturated , such that 

direct employment needs must be met by imported l abor , t hen 

al secondary populat ion ( t ravelers , movers and fami l ies ) co 

roach ..1:iJ 3 F £ad 
Secondly , t he DE IS  employs two met hods to compute expected 

t otal populat ion increases . One ,  used for t he demonstrat ion and 

commercial-scale plant s ,  divides migran t s  into tr1velers and movers , 

Th! � �ethod uses the f am i ly population mul t i p l i er of 3 . 2  for movers 

only , and t hen for only 67% of movers ( 4-70 - 4-72 ) . The s econd 

method treats movers and travelers indiscrim inat ely and appl ies 

t he 3 . 2  mu lt ipl ier to 67% of all  migran t s . The second met hod is 
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'..lsed co  comput e  the cumulat ive f igure of 52 , 000 ( 4- 1 0 1 , )(X i :" l )  

The second �ethod Obv lous l y  produces �uch h l �her �umbe�9 ;  : �  
over s t ates t he impact . Such over s t at ement does j ust  a s  much � 
disservice to local growt h planners as underproj ec c ion . I t  is an 

embarrassment for t he social sc ient ists  who computed it . The 

��lhust dQc1de · ... h1c�· o� the · t  ... o M�bods is t oe more _. ___ "':'�'" _.r. .. . . 
empir1e¢r 8.f!ic •. Cfou.s. ILD,d' ju;rti.·!lI' . i'ts cho ice . 

With  t hese inaccurac ies , omiss ions , dual met hodo lo�ies , ove r -

and underproj ect ions and quest :onable assumpt ions , : h e  DE I S  c�u-

lat ive labor force statist i c ,  t he s ingle mos� import ant elemen! 

in soc ioeconomi c  impact assessment , mus t  be  considered inadequat a ,  

if  not mysterious . The basel ine est imates for 1981 are 83� h igher 

t han t he est imated tot al const.,.uct ion for 1979 . Because 1Ic1 .8"l'TiIj. 
t t�to"i::Ul:;::'ijsi-:-b;..-;rl�; -f·;g.;;·�·e-·';t· i1 :000 is' given , there is no / 

�!_�g;��erlrr..a::liidap.;nci';��i��"'ys:' �f >.1'��ticatiOIL . �v;;"!d 

��SWllpe.��IUlt:.�.a5 o! t'ti;pe&:k-construction' force ';i:i 1 I", 
drawU' �,i��'· ".,,,-eonJstruction sources. 1I'!ttt!IC sourceS? -' --- .. -
l,P.£",? .. -:-AsJ'1.!;'"'"',.1;ij ..... J;iiiiesourciiS ... 1frcrrarorsuvPosea- 1:0 contribut'C, 
OlP •. !?",",9� $: nc'�Qa.. ____ ·t.;.H.�,;,�,;::. �aas<><:'iiLt:a.t::·�� .. k 

loaIIrt' ._....,....-, '1 .. e"l"fl'l:V'a-e:�a.;-;,1;tdo.ist-b.; .. 1.;c.u. ' l abor market 

�3tY§ 12 'bet rare. 4- ;�ver-. de:.G.f�£l]!��-;:Y 
3.Jii:t:::Xift"%!It�.!'i¥....,��.*!!.!��04 .���7" i"9ii. on a '  e!n,gl.O!�ru.x���! �one 

of  t hese quest ions are answered in the DEIS . Crucial assumpt �ons 

are i n  doub� . Cruc i al proj ect ions are unve� i f i able or unr e : i ab l e . 

Crucial met hodo logies are contradlctory . Local p l anners , t herefore . 

can have no con f l dence in the  DE I S  cumulat ive �� 1mat e s . 

The tol lowing is a demonstrai: ion of J ljS� how :tI i s l e adi:1g' : � e  

DE I S  proj ect ions could be . ! t  is 3. · · ·.vorst case future !)!"e-!ll l sed 
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on ( 1 )  a b asel ine  work force of 1 3 , 00 0  in 1 9 8 5  ( rat her t han 

2 0 , 00 0 ) , ( 2 )  a secondary emp loyment o f  1 2 , 000 w i t h 40� of t he 

labor import ed ( inst ead of 10% ) . and ( 3 )  a peak const ruct ion �orce 

of 4 8 , 000 , w i t h  only 15� drawn from local  n O D -construc t i on sources 

( i nst ead of  2 5� ) . Tbe demonst rat ion presumes t hat 6 1 . 2� of  t he 

in-migrants  wi l l be t ra v e l ers w i t hout f am i l ies and 38 . 8� w i l l  be 

movers with  famil ies , average S ize 3 . 2 . ( I f the  DE I S ' second 

m e t h o d  �ere used , the  resul ts  would be even larger . Here it is 

assumed t hat t he 5 5 , 000 f i gure is a m istake and that i f  the  ! i �s t  

:net hod were u s ed , t h e  "worst case" DE I S  figure would actua l l y  be  

4 2 , 44 2 .  ) 

( 1 )  With  a b �s e l i n e  of 1 3 , 000 , and a peak co n s t ruct ion need 

of 48 , 000 , 35 , 0 00 workers wou ld be neede d .  

( 2 )  r t  1 5� of  t hese c am e  tram non-construct ion sources 

( 5 , 2 50  persons ) ,  29 , 750  �ould  have to be import ed . 

( 3 )  Of the 29 , 75 0 , 18 , 20 7  would  be : r avel ers , 3 , 8 09 un�ar r i e d  

:novers , and 7 , 734 marr ied movers ( f am i l y popu 1 1 t i o n  of  2 4 , 74 8 ) . 

Tot al : 4 6 , 764 . 

( 4 )  I f  40� o f  t he peak secondary work force o f  1 2 , 00 0  we�e 

impo r t e d , that would  be 4800 workers . S i nce a l l  of t hese are 

mOVers ( t he model does not admit trave lers s i nce t h i s  is no� 

cQnsrrtlct ion emp lorment ) ,  3 2 1 6  would be married with  a f am i l y  

popu lat ion o f  1 0 , 2 9 1 , and 1584 unmarr ied . Tot a l ' 1 1 , 8 7 5 . 

( 5 )  Tot al i n - m i �rat i n �  popUlat ion : 5 8 , 6 3 9 .  

Obvious l y ,  t h i s  proj ect ion is  j ust a s  tenuous as the O E I S ' . 

The p o i n t  i s ,  i t s  assumpt ions are ever>' b i �  :lS reasonable as ": hose 

of t he OE I S .  One knows as l it t le ( or as �uch ) w i t b  t hese ad �oc 

est imates as W I t h  t he b lue chip �E IS p�0j ect ions . I n  e I t her case . 
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local p lanners wi l l  have t o comput e their  own e s t i m a t e s , at add l -

t ional public  cost , because o f  t he  u n re l i ab i l i t y  of  t he  D E T S  prQ-

j ec t i o n s . ( �o t e : t h e  above 58 , 6 3 9  f igure is close enough to t he 

DE I S ' 5 5 , 000 to jus t i fy S y n f u e l  I nqu i ry and ot her �roups c o n t i n u i n g  

t o  u s e  the 5 5 , 000 est imat e ,  desp i te  t he aforement ioned sus p i c ions 

regarding i t s  derivat i on . ) 

1'be Fin •. l EIS IlrUSt recomput .. i t s  cumu lat ive l abor force est i 

""i.tes. ' It:  IIIIlst justify its assumpt i o ns . '  It must u s e  a s inlle 

methodology . . . .  and it  must pub l ic ly  display i t s  c a lculat ions so 

that they may be rep l icated by p l a,,'ners" ind ·'the 'general pub l ic . 
7 .  Boomtown Effects . 

A l though a boom/bust cycle is unl ikely  due t o  SRC - l  alone , 

it is qu i t e  a d i fferent mat t er when numbers as l arge as 5 5 , 000 are 
iavo l ved . According to �EPA , the  DE IS must assess the cumul a t i ve , 

l o n g - t eITll e ffect s of t he proposed act i o n , as well  as any ir!"evers ible 

changes in  the human e n v ironmen t . I n  devot i ng al l o f  : h ree pa�es 

to t h ese effects , t he DE I S  cannot be said to  have fu l f i l :ed i r s  
ob l l gat ion to  t he pub l ic . 

�" DtIS: �tat;'; 'i:hat" the 55 , 000 ?opu l at i o n  1:lcrease "co n st i tutes 

o ? l
.
y_ .

S"..sf .  t he e",151: iag, �'!.�'()..!l�of, t he .21-county' rep0I1::: C4;'·LQ:tl . 

I �, IS " !l'1cl .. a.r,, .hy it selects the 2 1 -coun t y  region as t be un i t  o ff  

.ana..l,;!�!,.i:I,��.JIa.;�,l,.��·�."'-l:.s.t �ted,." .�lla.t 6Q�. at. the. impact .would 

be felt . ,i.e... the' 3 '  count ies of' Davies,S , Hen derson and Vanderburgli 

( 4- 69 ) .  I nexpl l c ab l y ,  i t  fails  to  compute  t he  increase o f  3 3 , 00 0  

on t he 3-county  popul at ion of  292 , 366 ( see Table 3 . 1 3 ) . I t  comes 

: 0  1 1 . 3� .  That is very s i z ab l e ,  but t he nE lS  shou ld have comput e d  

further st i l l .  I t  should have comput ed t he popu l a t ion  l �c�ease 

!Qr the two coun t ! es o f Dav i ess a n d  �eaderson . S i 3ce Javi�ss �nd 
Hender-son '.v ::.. l l  bouse 75°" of t he 3 - c o u n t y  :nig::":ln t s  -:!u.:-:ng'  SrtC - :  
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cons� ruc t i on ( s ee T a b l e  4 . 2 6 ) , i� is reas o n a b l e  to presume that 

t hey w i l l absorb t he bulk o f  t he cumu l a t i ve 3 - coun t y  impact as �el l .  

�ow , t he 9 p l an�s are more w ide l y  d i s persed , so t h e  impact sho� l d  

be l e s s  t han 60� . T h e  3 mos� ur ban ized coun t i es mi gh� a t t rac� 

around 50� o t  t he i n crease or 2 7 , 500 persons . The two count ies 

would t hen house 75� o f  t hose or 2 0 , 62 5 .  Based o n  a n  es� imated 

1980 popu l at i on o f  1 2 5 , 64 3  ( T ab l e  3 . 1 3 ) , t hat i s  a p o pu l at ion 

i n crease ot 16 . 4% .  An annual i n crease of o n l y  8� is t he usu a l  

i nd i cator ot  boomtown e f f e c t s . One w o u l d  h a v e  to conc lude , t here-

fore , t h at boo�-.f fec�s· .!!:.!· l ikely 1£ � .!..!!. Henderson � I .iJI,...!.ZZ.... . �, . . - . . .... - . , ." 
� Count ies ,. ,and. l1erhap$ in . Vanderburih -as' wel l.:�'· Why tile , ... �.-- --
DEIs.-.oo:w." I)O,clr; .f.!OID thls' cotiio!uSi6a- '!S " a my5'ter'l'}-. � .  �-- -- ." .. - � - - . .  , �cle&r:·:""b:r�1:�e"D;'rS":c6ns'ideis 'the simu l � aneous ,' 

ed,if$truca�tb;r9"'eai!'l"itY':'retIl1:ed projects the "worst c ase" .' 

lImtf' .. (CC-:.I31�'!:'-ShouI<!. a6t"J:<!o�:"tliere" U'e" at- least' 'tour other 

11I';Jar'"""co�cT:fiinproj ects 'in' the ;'oiks for' t he- tr1':"'county -.rea.: 

Tbey are ( l } t h e  S l O O  m i l l io n  D i � i s ion S t reet proj ect in Evansv i l l e , 

�) -� he recons�ruc� ion of U . S .  60 , C�� t he expan s i o n  of Evansvi l le ' s  

Dress Regional A i rport . w hi ch a l so invo lves t h e  re-rou t i n g  o f  S . R .  

57 , and \�_n t he 1 - 1 64 proj ec t .  The l ast two have s�rong bus i n ess 

bac king and t he support o f  congres s i o n a l  and gub ernat o r i a l  l e aders . 

a l t hough t hey are s t i l l  in t he concept ion s t age . fy��b!_£e- • 
_ ... ��.����a.���:r��',I?:"�a�:.� .��_� -.�:,?�_.bup. t. .  these at her proj ects .. 
'�(J:�ra:.l:i:T--t�c:.ed) would stUI keep< 1:he- in-miirat ion l e ve l s j  

:Il"tJIaI!'!t:�, 000 . •• =b�,!���.R!!!-.t-:��"tciWti -cOiiS9Ciuenc� WOU l d. 
be d!Silil���;-" · � ... ...; -1, .. '\.0 ,� .. 

w1t� respec, to t h e  i 
3-co� t 1  �ea., It shoul "-P--
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t r eat this - u' a serious poss i b i l i't y  i ns'tead o f  submer � i n �  it  i n  

t h e  }}:-county es1:1lnat.... :lore pr e c i se dat a shou l d  b e inc l uded 1 n  
t h e  Final EIS-.-- At t il e  very l e as t , t h e  F inal E I S  mus't j us t i f y  

- -- -- - - ' � � . 
why .hoQllltOWD eHeet,. are !!.£! l ikely , it t ll is is i t s  op i n i o n  .. 

Otherwise l o c a l  p l an n ers w i l l  be se rious l y  underprepared ! o r  

t he soc ioeconomic impac t s . 

8 .  Summ ary of General Pub l i c Concerns �ot ;ddr�ssed 
1 n  t he DEtS . 

a.;.",_Qu�Uty.3!:2g:ELfa��2r.:s! ,_'!�<;h;. _as. tile sense ot c""";;;;;;'/:: , 
sat i s f ac t ion w i t h  ava i l ab l e  r ec �eat i o n a l  and l e i su r e  f ac i l i t ies , 

sense of responsiveness from l o c a l  and n at i o n a l  governme n t , and 

gener al ized sat i s f act i on w i t h  t he human e n v i ronmen� comp r : s i n �  

work . l e i sure a n d  f am i l y  act i v i t ies . 

b .  Grow�h management issues : m i t igat i ve measures shou l d  � e 

spelled out , agencies ide n t i! i ed . and precedents enumerat ed . 

c .  Pub l ic f i nance  issues , espec i a l l y  re : ! r anspo r t a t i on 

and pub l i c  serv ice cos� S .  

d .  S o c i a l  ch ange and urban i z a t i o n  impact s ,  i �  pa�t : c u l a r , 

t h e  s o c i a l  d i srupt ion of seven sma l l  commun i t ies and t h e  rap i d  

urban izat ion o f  t he 3-coun t y  area and t h e  O h i o  R i v e r  f l ood p l a in 

�ust. be. ad<iresaed.:-·· . . .  _.-- _ ... -- . - '  
9.  Spec i f i c  Recommend a t i o n s  f o r  r n c l u s i o n  i n  ( �e F i � a :  2 ! S . 

.. .  R .. �iriiblI"::-re!erend1 or  cormnun i : y  � e c e p t i v i t )' 

studies of t he 2 1-coun t y  area . 

b .  Proj ect ion of t he �.lI!l£�mJ_Ot> rather : h a n  3 50 0  con s t �·" c 
t ion workers at t h e  peak ot  SRC - l  c o n s t ru c 1 ion . 

c .  hom'" OCCUpaD.Cy 

� a � e  in l i ght of t he shor� , 1 2 -�on t h  con s t ru c t i on per iod . 
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d. Improved _�?,:,sing lJnpa� s t atement s ,  "spe c i a l l y  t he 
rental  vacancy rat es and rent inf lat Ion impac t s . 

e .  Impact assessment of ( 1 )  SRC- l and ( 2 )  cumu l a t ive 
indust r i al developmen t on t he }Ourism and convention t rad� . 

f .  A con t i ngency �:pl a# for on-s i t e  and highway a c c i dent s ;  
a summary o f  on- s i t e  �d1c�-'personnet and equ i pment ; pro j ec t e d  
addi t ion al t;:>sP.i_��,·_--"..��t:S ) f o r  emergences re lated to S RC- l ;  and 
mtiiiilticii:; l sources . 

g .  Re-est imat ion of p'grrce.·a.rid "�ire personnelJ needs b ased 
on real i s t i c  demog�ap h i c  dat a .  

h . S ummary ot 0§:::s1ri"'ilre-p�otect ion ·proc·edures"a.rid · equrpment.', 
i .  �fImafes·for· Jr1_coun t y  f i r e '  equi pment a n d  pe rsonnel  

retraining  requ ired by SRC - l  con s t ruct ion . 
j .  Real i s t 1c scer.ar ios for n,airiiilfnIng'-p'ub Hc 'ordeJJ in  l i i<h t  

of ( 1 )  SHe- I ,  a n d  ( 2 )  Cumu lat Ive l abor force migr at ion l ev e l s  and 
demo'graphics . 

k .  D l sp l ay of procedures :or seconaary 'employriienf-camputit'ion s ,  
incluSion o f  t � e  i n-m I gra n t s  f�om i n dIrect �mp l o yrn e n t  i n  al : impact 
est ima tes , re ; hous ing , pub l i c  serv!ces , e t c .  

1 .  _r u;t;rl! �r"" of 
�.;c�.1 .... . �'� A _ _ _ . ', • 

d a t a  and i n formal est lma ( eS provi ded by 

en .  St at ement a t  � he l l�ely  �overnme!l t al ����"�iorf qr1 111O£lffi'liIIr,,�'-of' SRC- t ,  
n .  §Sda:��1II<!'!rttr--'hearth impacts.l o f  ' 1 )  SRC- I ,  and  

( 2 )  cumu l a t ive work force  migrat ion , i n c ludi r.�  COSt  eSt imates and 
m i t igat ion strategles . 

o .  S t a t ement 0 1  SRC- l ' s  l i kel?  ci:;nfrioii:tran::�t.o-rlociI-propert v 
� compared to �anu factur lng es t ab l : shmen t s  of s lm l l ar �Sset s .  

.. 4 

p . I t em ized summary of t he full pub l i c  cost s of SRC- l ,  
deve lopment , including transpor t at ioc improvement s ,  t ax expendi -
tures and m i t i gat ion cos t s .  

q .  S t a t ement exp l a i n ing t o  �ha( extent SRC - l  con s t �uct ion 
i s  i n t ended to demCll;strate'-tEe- 'econom ics rather than t echnology } 
of synt het i c  fue l s . 

r .  S t at ement of t h e  l�iio..l·-ll.z:.9.h�!.!-��� _ �ga..�,. I CRC/ Air 
Produ c t s  and Chem i ca l s , I n c . cciQverii.ng"SItC.:t"i"o'" sol id fue! 
f ac i 1 it y .  

s .  S t a t ement o f  t h e  proport ions , i n  ��T �q�ivalent barre�s 
per day , of each t ype of SRC- l product , and the es�imated prtce� 
and ,!!arketai:iiHt� O f  each . 

t .  Summary of t h e  l ikely  advers e �_�qq� . . consequences o:ti  
c.'�,!v.��o�Jl!Othbaiiin1 o f  SRC- l after the demonsc rat ion phase . 

u ,  J�a:�,,,---tl?r:�a;:;.sum!n·g tha-e- t ime-delays w111 nol1 
i?:�!:!�e��t; .. the�co,;:s·truct:io"lcorthe " eaeT"gy- r"lated 'plant s ,  t hus 
magn i f Y lng t h e  Soc ioeconom l c  im pact s .  

v .  JUSili�toi" asstmiing mining e"'ployment will  not I r15e .. �eto� · 1985 , 't hus subt ract ,ng f�om t h e  ava i l a b l e  basellne  
construct ion force  . 

·N . Jtt8tr�'r'rntr'l"M"-aSsuming .. th"-t 25% of i :li£ pe'ak construct:icn ...-_-. A _ ..  . _  "' � ' . 
:�:��,;"l.Lj)Et-·dra'ni-:trOai· lo�a� .��:cons·truc t ion sourc eos � ""  iden l: !  � ':ca
� ion ot :�e lndus t ries t hus adversely  af fected . x .  Est ima t ions o f  t he �_�:c:?���ea.k construct ion on ( I }  em;,P �"� ta::':'!l .... er-Ttt_.' ( Z } · prodncri vitl"; - and ( J) wage lnna tion 
i n  ( h e  af�ected indus l: r l e� �� p p l y ibg co�Stru c t ion labo r .  

y .  S t a t ement of t h e  s ize o f  t h e  se��c"nCCirJelIipIoyment1 expe c : e c.  
a t  peak const ::-".lCt lon . ..:: us"t l f l C 3. t :on o f  same , d i s p l a :,' of  compu"!: a-c: :on 
: e c h n :' que . 
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Z .  Est cmat ion o f  t he :ll.Ullb •• r � toi,!"n ,,"chool dropouts 

att rac t ed to c o n s t ru c t ion p ro j ec t s  dur i n g  peak per iod . 

aa . JII� r:r:tc.a.t:fot ... rt)r'· assumilI1r 0; bo;s e l ine- const ruct ion, "Nark 

force o f  17 , 000 i n  1981 in l ight of tbe actual employm e n t  o f  l e s s  

t h an 10 , 000 i n  1979 . 

b b .  ���t:'I5=:!.!.!.O_Ii_ tor .asSumi"Ilj{ Olllr: 10'" ot secondary emp1oy

Olent.--:;;;llr -l!1!'-":tJDport: ed "hen t he local labor market a p proaches 

saturat ion . 

c c .  Dec i s i o n  as t o  Wh l Ch met hod for comiu...i;Jii�·timili popul�

�Jo .. -:ot'""IiD-pOrte</, .. irorker� i s  t b e  more emp i r  i c a l ly eft i c ac 10US ; 

j us t i f i cat ion o f  same ; d i s p l a y  o f  comput at i o n  f o r  ( 1 )  SRC - l  

demonst r at i o n  plant , ( 2 )  SRC- l comme r c i al - s c al e  p l a n t , a n d  ( 3 )  

cumu l at ive energy-re l a t e d  empl o y�e n t . 

dd . c�ffi&iraorof t:h.,.'":"'5;, 000-t-;tiI-po-puiit 100 -pro"jecUo," 

ee . Jus t i f i c a t ion for assum i n g  ����.�. tesponses w i : 1  not 

occur i n  t he 3- count y a=ea i n  l i ght of popu l a t i o n  i n creases Q f  

1 1- 16�, . 

Cbris Prender�ast 
Ph . D . , Soc iology 
Un ivers i t y  of Evans v i l l e  
Evansv i l l e , I n d i an a  4i702 
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EMPHAS I S  - 'I AXDERBCRGH C::OG�iT,{ 

The"DEIS o;'ght to'make C lear both the Lmportance of and 

t !le"purposes-:ror- w111cll t:he material in Tables '3 . 16 and 3 . 18 w i l l  

�e 'usad .. I f  t h e  � a t e r i a l  i n  T ab l e  3 . 1 6 ,  " D i s t r i b u t ion o f  employ-

ment by maj o r  o c cupat ion group ! o r  exam p l e , i s  used � o  

j us t i f y  any s t a t emen t , w e  �us t wonder i f  a n y  S- year o ld dat � 

£! � � is r e l i ab l e . S � i : a r l y , t h e  d a t a  in Table 3 . 1 8 

are a � -re"IiSr,,-"ye&:rs aiei'':: 
�;wnIIJ�- -qu�On-s-a-r-e�'�r-il sed "by" t h e ' commelltary on' 

r.\U1��11I1e",,-o� ��lre �.--:3� "which underlres . .  the � ettec�' 

o f  �ti.iIe"·IJnpi.ci:·s.· ot" labortorce-ho"'useno1ds in Table 3 . .Ll 
o:,! pai'e ' �-4� The etfec't of t h e  c o n s e rv at i v e  impact i s  to down

p l a. y  t he poss ib i l i t y  of tbe " b oomt own" �� n s  caused ':ly t n e  
"'-, 

r a p i d  iccrease i n  t h e  demand l e ve l s  o f  t h e  l abor :Qrce . ( The 

various expend i t ure mu l t i p l i ers are not ed i n  3 . 1 i . ) 7he prob l qm  

w i  t � 
_,

t..:u.� !"b 1e 1S """tli .. Y· t Iie-deinoralizi O:geftect: " 0  f . t h e  cumu 1 at i V9 
,"u1tipUer_ effect .. is . .  :Ignored as O:one o f  t he o t h er synfuel p l an t s  ' 

are burlt"", i·!rrO t heir- ca1cul at::i"on's - Asid& from t h e  boomtown e f feci: 

of SRC-I � ·"ha...: · about ths"vast17 g:::-eater trauma. occas ioned ':ly ; 

severai' plU"ts" 1 
S e c t ion 3 . 2 . 4 . 3  Hous i n g ,  on p a�es 3 - 4 2  and 3-43 , i 5  par: icu

larly problemat i c  for Vanderburgh Count y .  For examp l e : 

l..! we can accept t h e i r  2 . "'G'o vac ancy r a t e  f o r  a�cL_J:t-

men t s  i n  Vanderburgh Coun t y . we have no idea wta: kind o f  

apartme n t s  t hese are o r  i �  what c e n s u s  : � � C ! S  t he y  1re l c c a : e d .  
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.lrli ther l'UlJu'; il;;;:,si"ng 'or 1:ow income apartments or luxury 
conclom1n!ums , . or wbat:? . .  
Fo r examp l e , i n  S e p t ember o f  1 9 80 , t b ere were 197 apart -
ment vacan c i e s  in Vanderburgb County _ 99 of t hese or ap-
proximat e l y  one-half ot t he s e  are vacan c i es in hou s i n g  
owned by t b e  Evan s vi l l e  HOus i n g  Aut hor i t: y  o r  reserved for 
low income t enant s .  Tln!r

_� ,���!!,O
.
S1: .,Ut erallY. 1I0 ,{acant . I 

II�D.t:lI· ber .. ) 
On l'5!:.1--.a;;tJ;Li.�aia.::�ti-andent' lodlf!ng. 0p- i Po.:::�t.t��:::ll.bt1nclll.D.t . ln, .the.. tJuoee-coi.intY 'ar .. a LS walL" 

i.a. I�e���o� t�is. statement:? �here is intorma� 

mot e l s , .. ager fcr ' 
c�O�:,�stJ;ess·.- ·to ', welcome 't:rans1 .. nu? . 
Tab l e  3 - 2 1  ( on page 3 . 44 ) ,  �h i c h  n o t e s  ava i l ab l e  excess c apac i t y  

o t  � d i s t r l c t s  in Henderson . Daviess and Vanderburgh Count ies . 
The E1n s 7 i l l e-vanderbUrgh Coun t y  " excess c a p ac i t y "  is I ,a, . That 
is n o t l t h e  c r i t i c a l  po i n r . What i s  the c r i t l c a l  point is t he t o t a l  l:. .. a . . �:raea-X:O&ltd.fO!"'.st"rt� ,;";,,, .. r-'1'0':-t"iD&nCi .. �l.nstruet lon . Ud lns.tru<# �j""�'4"

: ���O.}l�"�an,i:::o�" tbat., In.. Wt�:"���tl�':1:0!'J?'!!�t: 1 0" �e<t���cr:�,!, �:t:tt.e St:au of I n d a n� ac:cordlnlf too a 
SCiJ���.i!:i!!!lrffl-rormu.ra whl.ch. ,k,ul.d.. �ot. tina..cce the I n d i ana 
S-ch-a:O::CC15'fl)tiZWl:i ..... ',.. i ncreased .studeiit toad 

'
U�l: il one year l at e r : 

'''ll.aEii&ppe;;sa-.rUrst-ye..r? ·probabiY''Chaos': un less t be imp acl: 
O t:.scboor an:r�1r'en· s'c-a:ttered.· t hrouiliout· tbe syst em .  Can '�,J'!I�e-irU�rnrt'i!ed? :-::-. 

Th p �t her pOint is a l s o  a f i n a n c e - r e l ated pO l n ! . Mo st germane 
i s  the �at e r i a l  on pages 3-47 and 3 -4 8 .  I f  : here were any need 
for l n creased pub l i c  s e r v i ces as a resu l t  o f  conS! �U C ! l O n  workers 
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l i V i n g  in o r  v i s i t i n g  I n d i an a  count i e s , Such serv ices wou l d  have 
to be p a i d  tor b y  spec i al s t at e  approp r i a t ions , as I n d i an a ' s  c i t �es 
and town s are t i ed t o  a t ax program wh i ch has s e r i ou s l y  n l n de red 
t he i r  ab i l i t y  t o  pro v i de add i t i o n a l  s ervic es . Much care WI l l  have 
t o  be gi ven t o  fi n anc i ng of pub l i c  s e r v i c e  expan s ion , Our fln anc1 Jl 
incapaei1:�& no� adequat:ely address .. d ,  and Quest: 10ns must: be ra1s�d 
as ·t:crt'IRI--til l inlfDess'o!" tlte- I"dia". S:e-at e L"lfls 1 ature too appropr 1 a� e  
specia� :unds to Ind1ana '�t:1es impacl: ed by n o t  only SRC-�ut: al l 
°3��z:� siutliet1c ,fuei ·pIi"n�1fl'ler": fii 't:be cumuIat:1ve tinanc1 .. l imPIiCt 
addressl!,rr 

S o c ioeconomIC Impac t s  from Pro j ec t  Cons t ru c � ion . 
I n i t i a l ly , al: t ent ion s ho u l d  be d i r ec t e d  at one of t he maj o r  

premises unde r l y i n g  a l l  t he est imates pe r t a i n i n g  t o  c o n s t ruct ion_ 
r e l a t e d  S O C i oeconomi c  impac t s . I have =eteren c e  �o the apparen � : y  
arll f't'rar'y�(fl!�r,s';od :-to -tiS&'T"TU;:oiUe-cOirimUfinlf zone a s  tbe est: imated 
norm tor commut ers .  The work force requ i red to bui l d  t he pro j ec� 1S 
compared w i t h  the l ab o r  f o r c e  avai l ab l e  i n  t he 70-m i l e  commu t : n g  
Zon e .  Ob vious l y . i f  a sma l l e r  commu t i ng Zone �ere u s ed , t hen : he 
l abor force ava i l ab l e  wou l d  be less and a l arger l abor force wou l d  
have t o  be imported from ou t s i de . Thus , t h e  e f f e c t  o f  a 70-m i le 
commu t i n g  Zone ( as opposed to 40 or 5 0 )  is to d i s to r t  downwar1 
the imme d i a t e  or c o n s t r u c t i o n-period i m p a c t  of � he p l a� t . �h:s is 
a s e r l OUS quesl: ion bec ause , �r;;�, th� apparent Iv hO�pel e s s l Y - 1 n adequal: e 
c r alf$p.o.z eae.!.�,�em-an<rYi!cr .. a:sTag�·r-uer 'costs, a' 70"-ur.i: l .... COI!IIIIUl: e  i s  
lfki!.ri....:t!J·-:O .. �di:. mucli-ionger "t han 90 minutes'; or may not: · be made . .  
a�"ill . �  What reasonable grounds are t here t o  c c n t � �=� ( 0  u s e  : � e  
70-m l ! e  commu t ing zoo e ot her : han t o  m i n im i ze : h e  � at ure � f  : h e  
" import ed l ab o r "  d imen S Ion w h i c h , o f  course , � i n ::':71!.zes a l so : :; e  
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s o c i oeconom i c  i:7lpa.ct o f  const:-uc t :on . 1J. a.. Ularek. reaso n ab l e  

c�t,i"i.'zone 'O' e r  .. 'used:-t he--inul1:1pl ier- e t t e c t  n 01: e d  f n  Tab l e  

3,
. lJ",&!t...Jl.ai& 3-40 would 0 ';  �eater . l Ou r  p o i n t  c s  ,: h at ': h e  met hod

o l ogy us ed i n  the DElS d i s t o r t s  downward and t hus d l s gu i s es t he 

economic and soc i a l  d i s l ocat ions w h i c h  con s t ru c t ion w i l l  cause t o  

t he area . 

I n  a s im i l ar ve in , �e f e e l  t hat t h e  d e l iberate d : s t o r � i o n  o f  

t h e  s i ze o f t h e  work f o r c e  requ i r e d  f o r  const r'-lc t i o n  :nust also b e  

que s � ioned. T h e  D E I S  not es o n  p .  4-65 , t he �ork f o r c e  � roj e c t ion 

f o r  construct ion of S RC - I  i s  3500 '.v h i c h  i s  known to b e , i n  a l l  

probab i l i t y , a n  underpro J ect ion . I t  t h e n  says , s t l � l  on � .  4-65 , 

" To prov lde a b roader ran&:e o f  ana l y s i s  t he D E T S  ·..., i l 1  c o n s i d e r  a 

� � ( emphas i s  m i n e )  p e ak labor f o r c e  of S-Oc.d::,'iliy-shoiJ.ld 
t!ii:n��:liiOr'" 'a.cc':;�a;'e �;�'edlctl;";-b� '",,"-st c-as�') '  m,y �o�id� 't: 

t��no!'-hgm"e .. b'; u"..d �1; " th" f1:."St" c .. -;;;'·"' -t sn' t "1:ll.e---- , 

me
,
1: /ro·i1?.'tOp. d"ce�ne?" 

�r,::Y�i;effftreDg-Yr1;!rU, ill proj ected tmpac;ts ,00 

CQn:.stiUalo;;':'fo�SRC':F.iOIiicJ>..;;U;'��irn' pai;' 4-94 are seriously.' 

L .... 'b;ea;Js'&ot"''ti".- I':,;emr .... s..-,ii.,[ "iLssillil ptions. ,,!>On wbich they ar.e I 

mad� ' Th i s  s ay s  �ot h i n g  what s o ever about t h e  i n d i v �dual t ab l e s  

a n d  c� ar� s t hems e l v es . 

For example , on p .  4-69 , t h e  DE I S  e s t 1ma t aS t h at 36� ( 1241  

�orkers ) w i l l  in-migrat e t o  t h e  70-m i l e  z o n e  around t �e s i t e .  W e  

��rt:"sttOngH' tltat'tha' In-lIrlgi.:t ioD lDllst be c .. l culated to oJ 

aiilcr(:"siiii'l:�r-' 2:OIie:,.:'perllaps: 30' or 40 ,lb,ac ause' o f '  t r ansporta1: ion 

�� .. nar
,
II'Xan:�e�; l'roperly· ln the OEIS, .?�;:iie'>-:-..raue tha1: i 

�1!{��Jciin.�-:lcSmaIrer corilrmlter zone w h i c n  h as to'1-

• itis��,g.na.ter ' 1j,':'mig,-atfon ,  I nia.::.lD.�'iii1;l.Aii...j;o. }lo.nderburgh . 

S�f-;_O.vie'sS; 'and: Henderson '1.5 sertously-,underest ima t e� . 
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The "movers to coun ,: ] "  and · -: r ave l !. e rs l o c a t i n g  in cou n t y ' f i �u r � s  

1 n  Tab l e  4 . 25 o f  7 5  a n d  � 1 2 respec t i ve l y  m a y  b e  s e r : o u s l y  : J w .  

Tp",!�Housinll: Requ i r emen1: sections o n  p .  4-74 o.r e  much t oo 

generaL and vague. part icular l y in t e rms of "01: �er c y pes of r e s l.� _ 

aences. -rr---ehese are 'apartmen1:s . where are t hey? 

A very basic �rob lern is addr essed ( I  t h ink u n l � t en t ion al � Y )  

o n  p .  4-78 , wher e t h e  DE I S  i s  addr e s s i n g  t h e  pO s � : lve e ! f e c t  o f  t h e  

SRC - I  on general revenues . .-\ s s uo n n g  a n  ave r age s a :' a ry ! o r  each 

I nd i an a  r e s i dent working at D E I S  o f  324 . 440 . c � e  S c ac e  at I n d l a n a  

wou l d  r e c e i v e  5490 � e r  wo rker p e r  year . Vanderbur&:h w o u l d  r e c e 1 7e 

none o f  t h a t  d i r e c t l y . W h 1 :e I nd i an a  would r e c e ive 60� of t he 

" t ot a l  propert y tax revenues ind i r e c t l y  .. t t r ibu t ab l e  to SHe-I . ' " 

t h lS wou ld amoun t to S 5 3 . 000 . S e e  Tab l e  4 . 3 2 . The po i n t  is c � at 

t h e  I nd i a n a  coun t i es wou l d  rece ive v i r t u a l l y  no t � i n g  1n t �� revenues 

� b e  expect ed to sus t a i n  subs t ant i a l  e�penses in several �ub : i C  

serV 1 c e  areas . 

""II!!t::)i;:-�;'Y"::: ci;�;.-th;;-DEI$' use an annu .. l . ... ver �e wage o f .' 

s2i;�-a:.hen-cL1.Ciil.at{n�,'t� revenues occU:rrin� to Kencucky ud 

Inc!fu .... irom::'sac'.:;L.iimP1Q1D' .... t-;- and sign i U c ant l l' lower f i gures , 

ot $1. g . 2�0_(!ar,:·operat in�labo r " ) and $22 . 500 '( " superv i s o ry , 

personn ... l" l .' O[l,. P�as. 4- 9 2 .  

T o  be l abor y e t  a g a i n  t he p o i n t  t h at t he GE l S  s e r i ou s l j  � g n o r � s  

! h e  impact o f  SRC- I on pub l i c  s e rv i c e s  a n d  pub l i c  f i n a n ce , w e  p O l � t  

t o  a quo t e  o n  p .  4-96 . " T h e  popu l at lon i n- m i "rat ion i n t o  c he ile n c! e r -

son Coun t y  area cou l d  r e su l t  in nega.t ive f i n an c i a l impact s ,  s i n c e  

t h e  area m i ght expe r i ence a n e e d  t o r  i ncre ���� PUb � l C  5 e r V 1 c e s  �h : : e  

not r e c e iv l n g  � ax  paym e n t s  d i r e c t � y  assoc i a t ed � l � h  : h e c on s : �� c : : J n  

a n d  o pe r at ion o f  t he SRC-I f a c i l i t y  . 
T h i s  is hopeles s l y  ! � adequ a ! e  

as i t  pert a i ns to Henderson C o un t y . A l so , i n  a d d i : :on . i t  does � o t  
5 l  
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speak to t he s t ra i n on services brought about by SRC- I r e l a t ed 

demands in Vanderburgb Coun t y  where l 7 , 8� o f  all  SRC-I emp l o yment 

w i l l  be  l o c at ed ,  Even using SRC - I  metbodo l ogy , t h at ' s  187 � 
publ i c  service demands and no new t ax revenu es , Tb. �pact OD. 
pubHcserv1ces "a;;�:t i1na"rices on" p : '�9�96 must be addresse d ,  

David ..l. ,  Gugin 
Pb , D "  Po l i t i c a l  Science 
Un iver s i t y  of Evansv i l l e  
Evansvi l l e , I n d ian a 47702 
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IMPACT ON SURFACE A.nD GROCNDW;'T'OR SOURCES 

The env i r onmen t al im pacts - short- and l on g- t e rm _ o t  
SRC- l and otber synfuel p l an t s  on t b e  surface and ground�a t e r  
sources f o r  Evansv i l l e  and i t s  vic i n i t y  a r e  s i g n i f icant a n d  
ser i ous . 

'!a::"!.�P.O.n�hQII: . .'!rOm "c�-!LCsp!llage; from barge traf f i c  
an d.  !Ui:,1.ti.lle , <1u,s;; .... ;ooo .. ld caus .. ..  ater supply emergen c ies for .. � c  ..... �.' . .e,....._...,... :.  • .-.....� .,,:....<; - . - - .  - . .  ___ -..... _ _ • 
EvaDSYrll .. bec:ausa-�_�ont&min&ted water slug will reach tbe • .  ,..� . a. . _  ....... __ _ 

-��t.!.�.'_;I!!�'L..'!��IlU. several hburs , 
Because po llutant releases would c ause h i gher conc en t r at ions 

of chem i c al s , the con t am i n at e d  -;vat er re a c h ing t h e  "Rate!'" i n t ake o f  
Evansville  wat e r  t reatment p l an t  may con t a in solub l e  � o x i c  compounds 
t bat would pose '9xrCltf �� · humans . :  Th i s  pro b l em becomes a s e r i ous 
t hreat du r i ng tbe !�w pe�iods �the Ohio and Green River�, ?�en
o l i c compounds ( phen o l s ,  creso l s , xylenol s )  and o t �er compounds 
t hat wou l d  reach wat e r  t r e atment p lant ot Evansv i l l e  at mode rat e 
concent�at ion levels wou l d  c o n t r ibute to t h e  tox i c i t y .  

Even 

proj e ct s ,  

recy cl i ng 

assuming "zero d i s c h arge , "  mode o f  t h ese ene rg-j."- r e l a t ed 
oSc:as{olioi.!'::ir&at ... -.",at.a,,·. discti&rS-,\due to :te f a i 1

�

u r� .O f 
s yst ems of t he p l an t s  an d spills  "oul�, result in release_, ��i.Pii1c.iiAiiiOWii&:· oLpOTluia:nts · Ud. subsequent direct cumul a t iNe 

ett.e-:"LQP .. ",ate£':<i.Wi:l ity ' of' the Ohio River .. b i cb i s  the m a i n  scurc.; o�.-:.��!��'?� _ ... i:ei- -for' Evan SV i l l e  and ,its vic in ity ,  
aromaL�����arbo�s -:,:""""" ..... d :q&J�9I ' • . • _ J C ?!iAs ) and t he i r  subsequen t acep. -t6e::me.l:.-�ed�E1ent:; :�1JJr: ._ - d " . • �., .. ' cou l d  become s e r i ous contamInan:'t'S' in- downstzeil'ftt ecosyst ems .• 
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Phen o l i c  and PNAs are of concern because of t h e i r  c ar c i n o g e n i c  

a n d  mutagen i c  c h a r a c � er . 

The impact of synfuel p l an t s  on groundwat er qual i t y  is a l s o  

very s ig n i f i can� . T o x i c  pol lut ant s e n t e r  groundw a t e r  �eservo i r s  

t h rough i n f i l t r a t i o n  o! leach a t e s  gener a t e d  b y  t h e  s t orage o! 

solid was t e  res i dues s t ored outdoors , and s p i l l  o f  l i quids . 

Phe n o l i c  compounds are w a t e r  s o l u b l e  and , t h e r e f o re , ! hey have 

the great e s t  potent i a l  for groundwater cont am i n a t ion . Con� am i n a n t s  

m i x e d  w i t h  subs t r a t e  cou l d  p o s e  a long - t erm h az ard . �i��Q.�. j 
ClC'llfliih_£ii��d.rter'"":.reServOLrS: "odd incre;.,se .u.;rcury . 1  

��1�l��� ����1;4' aft� nitrate leve l s  � h i c h  a l r e ady present 

��...r.!.o!E9m!!'�\1¢ed qU&ntiti'e" . 'l'!!'a:-!ie.:pq .... of. :ti".se 'con 

r6iii1Di';u."lro.cQ��(:;;.'i"';tongea:reli..s� !rom encroachment ot floods! 

i't;.s.��� 
, _ _ . ..-• •. r-;- ..... . T'.' -:.:!-..,..�----.,v ... -··· ---� � -... -.... - � - . - - ,  - -�qQ!iL�cl .. y ,unit"-· <MrlrrS"" �h ... · con ,.trnct ion. of tbe 

a�. ���.�;����.IC"l).1 :  i:hange :S�e��'roUlldwater !low r egime 

inc.::eU'i-ar1lya:;'�l.,I.c; .IP' .. d1eni:': more ' contamln ilont s entry .into 

ground.� .. te�e1ier"10 1rS from leacbates due . to incre..se . o! groun d 

wat.er':'irei'OCTt-r" izr' th'" area and subsequent pnl l ut ion o f  driJ1kin� 
.. �a.ter.. •• lls .  Th i s  prob l em i s  a great t hreat to t h e  commun i t i e s  

n e a r b y  w h o  d e p e n d  on w e l l s  a s  sources ! o r  d r i n k i n g  w a t e r . 

H .  'dal l areddy 
Ph . D . , C i v i l  E n g i neer 
O n i v e r s i t y  of Evansvi l l e  
Evansv i l l e , I n di an a  4 7 7 0 2  
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I'dPACT ON W I LDL I FE 

RESULTI�G FROM FLOODPLAI �  E�CROACH'd�T 

"One of t h e  purposes of t h e  SRC-I  demon s t rat ion ;>rograrn 

i s  t o  ident i f y  h e al t h  and env ironme n t a l  r i sks asso c i at e d  w i t h  

t h e  demon st rat ion p l an t  i t s e l f  a n d  a future comme r c i a l  SRC 

indu s t r y . "  Th i s  quot a t ion from t h e  d r a f t  e n v i ronme n t al imp a c t  

s t a t ement ( DE IS ) exemp l i f i e s  prob l ems i nherent in t h e  reporc . 

The DEIS is rep l e t e  w i t h  s t atemen t s  adm i t t i n g  i n su f f i c i e n t  b as e -

l i ne dat a .  f o l lowed by imp l i cat ion o f  m i n imal e f fe c t . :or 

examp l e , a l t hough it is adm i t t ed t hat " a l l  C "os s i b l e :  po l l u t a n t s  

. . .  cannot be iden t i ! i e d  . . .  b e c ause o f  unknown as ? e c t s  o f  t h e  

S RC- I process . "  i t  i s  imp l i e d  t h at "maximum po l l ut ant c o n c e n t r a-

t ions due t o  p l ant operat ion woul d  be a sma l l  f r a c t ion of e x i s t i n �  

l e v e l s  C an d  t h at : any impa c t s  due t o  t he p l an t  would probab l y  b e  

undet ectab l e . "  Such l anguage cas,s doubt o n  t h e  v a l : d i t y  o f  t he 

DEIS as a p r e d i c t o r  of poss i b l e  h e a l t h  and e n v i ronme n t a l  imp a c , s  

o f  the proposed p l ant . I n adequac i es of t he DE I S  t hat s p ec i f i c a l l y  

r e l a t e  t o  t he t erre s t r i al ecosys�em are out l i ned b e low . 

Tbe cont roversy regar d i n g  t h e  I n d i an a  bat , � � ,  
probab l y  overshadows ( but i s  n o  less a par� o f )  a mor� impo r t a n t  

aspect , t hat o f  con t i nued e n c ro achmen, on flood p l a l �  hab i t at . 

TTP�i(L'.llo;;dPt,;t�r-;;�;rts-,;e..-rth.e "=nfIuence or- the hbub ..... d 

• Ob1,? 'Ri,!,ers-a:re;·o�:rEii1oniLi ' eCo·loiic-:-jJDportai>o. ·bec'ause. .ot: tb"; 

geet!!.!IX�'S9iith'tp Y ittj
_
n1r1�,:

.
·.'!.!_ · � b iota and tbe un ique assem-

- � . . . '- - - -
b��e�_0�!�e�1������' Lo s s  o f  such hab i t at s  c o u l d  resu c :  

i n  s i g n i f i c a n t  reduc t i ons of s p e c � e s . a t  l e ast o n  a �e� i o n a :  b as i s . 
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The impact s t a t emen t S l tes d a t a  i n d i ca t i n g  � b at " as muc h  as 90<70 

of t he n at ion ' s  o r i g i n a l  f l ood p l a i n  fores t s  may have a l r e a d y  been 

los t , and � t hat J current losses approximate 6� o f  t h e  rem a I n ing 

area per year . " .4Itliougb construction of tile Newman plant will 

,,�t- result '.;11' 1088_ of "sign i ticant" tracts of riparian bab i t at , it 

t�':!l�'.7 .. t 'dear, tllat activities ot SRC-I "ill not be ,barmtul t o a ) 

tt.trrt'at. · ;'hos� exis�ence is , at bes t ,  precar ious .) 

Tbe D E l S  t a l l s  sbort ot t ru l y  assess i n g  t h e  impac� o t  t h e  

proposed Newman p l a n t  on t e r r es t r ial s p e c i e s  on sev e r a l  pO i n t s  

a s  t o l l o ,, :  

1 )  I t  i s  i nval i d  t o  assume t ha t  e l im i n a t ion o f  or degra d i n g  
o f  smal l segmen t s  o f  a dec l i n ing h ab i t at w i l l  h a v e  no 
e f fe�_t_ o.n, _'s pec}� �.)n!1�E (1; i n �. t h.e are a .  ��, ::�a!- rto'W'�'Conr 
",,'/!ereato be .marginal bab i tat for a s pe C l es rifa:r'lt'!:'t'!I' t:·!iie-.beeom�· cr1 trca l .l The wr i t ers i m p l y  t h a t  t h e r e  i s  
s u f f i c i e n t  ava i l ab l e  nab i t at i n  n e i ghb o r i n g  areas to 
ac� as a d i s per s a l  s ink for � i l d l i fe wh ich cannot p e r 
S i s t  on s i t e .  I f  t h i s  as sumpt i on i s  made , t he n  assess
ment o f  impact on t hese p o t en t i a l  d i s p e rs a l  s in k s  

2 ) 
sbould be i n corporated in t he D E l S . 
�&r��3' . eiS-CompIsted to date are inadequa t e  on twq:.£.C?Wlt S : ; � ,  su f f i c I e n t  data -reg·ard i n �  s pe c i es oJ 
iden t i f i c a t i � p a rt i c u l ar l y  of vert e b r a t e s  o t h e r  than �yo t i S  � ) and � e g i o n a l  abun d an c e  were n o t  prov i de d  

o r  t h e  ��an s i t e  but were provided for the Equal i t y  
S i t e ,  and the  l e n g t h  o f  t e rm  o f  t he survey was i n -
adequat e t . - tle t e nn i n e  hab i t an c y  o f  M .  sod3.1 i s  in !'!larg i n a l  
o n s i t e  hab i t a t s  dur i n g  p e r I ods o f  stre�arT l n  f o r e s t  
and other opt imum sites n e ar t he proposed p l an t . 

3 ) ��:��:on:�the" prOduct1vity 1JjJ- aiiiiIt';;" habit at s 
were repo r t ed 1n t h e  OE I S .  Co l l e C T i o n  of t h ese da t a  
i s  n ecessary t o  assess long range e f f e c t s  o n  product I V i t y  
as ma n d a t ed b y  the �at ion a l  Env i ronmen t a l  Pol i c y  dct . 

4 )  �«�&'"\fer� 'presenfeci wblc h ' ;;p-ec1ti c'�lii'alfd:ie�Uhe 
l'iirpact ' of">POl'llI�an�' (bo"tIl ' air and "at er ) o n  tbe b i ot a: an1�i:'PTiil1: ·site., p1mple - s t a t em e n t  t h at t here i s  no 
pub l ishe'd i n formation that adequ a t e l y  suppo r t s  t h e  
hypot hes i s  t hat M .  sod a l i s  a n d  o t her s oec i e s  wou l d  b e  
a f fe c t e d  by po l lut a�s not a l low t he assum p t Ion 
o f  t rut h ,  because t here i s ,  a l so , �o ev i de n c e  � h a t  
proves n o  harm . The s t ructural eco l ogy o f  t h e  o n S l t e  
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5 )  

6 )  

ecos y s t em h a s  n o t  been report ed ; t h e r e fore , t � e r e  
can be no assurance t h a t  e c o l og i c a l  a c c umu l a t l O n  
o f  t o x i n s  w i l l  n o t  oc cur . E l u c i d a t i on o f  t he 
food c h a i n  e c o l o gy of � he I n d i a n a  Mvo t i s  wou l d  
be prerequ i s i t e  t o  s t a t emenT o f  m i n imal h arm . 

Dat a presen t ed are i n s u f f i c l e n t  to make a�y h y p o t heses 
regard i n g  lon�- term 'eftects of Doss ible accumulat ion' 
af trace metals on the �roduct i�ity o t  Mart in �nd Grel'" :Rlver forests and o t  Ricbland slough : '  

:fo' 1n$el fne -genetic data bave been reported tor an� . 
onsiti::"s.Qec-ies·,- --Tbese dat a  wou ld be n e c essary �s a 
reference in asses s i n g  poten t i a l  e f f e c t s  of mut a gen i c  
compounds re l eased b y  o pe r a t i o n  o f  t he p l a n t . 

7 )  There was at t h e  t ime of pub l i c a t i o n  of t he DE ! S  
aQ' t"lniI ized ' rout i n g  -.9.:Lp.o",e.:t:UAe.s.JThi.cb. wottld.' 
avgj,4 l>otb. j14lj: i.n tor,est and Ricllland s lougb . 

I n asmuch as t he above l i s � ed po i n t s  h ave not been adequa t e l y  

addre ssed , t h e  Depar t m e n t  o t  En ergy h a s  n o t  comp let e l y  assessed 

t b e  impact o f  i t s  proposed a c t i o n  on e i t her t h e  en dangered I nd i a n a  

�!yo t i s or on t h e  e n da n gered '»et l an ds ha b i t at . 

Gordon K .  Wedd l e  If .  S . , Zoo logy 
I n d i an a  S t a t e  U n i v e rs i t y Evansv i l ! e  
EvanSVi l l e ,  I n d i a n a  
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IMPACT ON AQUAT I C  ECOLOGY 

Tbe purpose of t h i s  response is not t o  ar b i t rar i l y  c r i t i c i z e  

t be OEI S ,  but t o  con struct i v e l y  i n d icat e areas i n  i t  w h e r e  dat a 

could be presented more c l early and wbere furt her i n ves t i gat ion 

m i gb t  be o f  v a l ue i n  at t empt ing t o  p r e d i c t  impact s on t he aquat i c  

eco logy of t b e  proposed s i t e .  

'\ ' > 
\' 

The f o l lowi ng s ix areas o f  concern w i l l  b e  addres s e d . 

.J , .  

l . . , :!!':':-�Qaiiiiet&'spede·s 'list 1 s  !' .... se"��·,·for ;>hy-t'O-' �aoJr.�,�oopl.a.nkton or benthic "'JLcro invert e b r ates I 
samp l e d  at e i t he r  t he p r imary s i t e  or t h e  a l t e r n a t e  
s i t es . 

2 .  Tbe iliet'Iloas tised' tor cqJlectinp: pbytgll.J.ankton L. zoo-j �lllJl�n_ and" belitli!c ",acro i n�l!J:te.b_:c.ates ale t h e  pri
mary and altern a t e  s i t es ar e ,  not.. presented/ ln t b e  
report . 

,-

3 .  At t b e  Newman s i t e ,  s am p l i n g  of ?byt op l ankt on and 
zooplankton was appare n t ly condu c t e d  only du rin� 
Fal l 1977 and S p r i n g  1978 . Bent b i c  macro inverte
brates were appar e n t l y  col l e c t ed o n l y  dur i ng F a l l ;:�an.:.i.l�y;:�!����e:78 . �<!��· •. S"�}e:.t-I 

4 . �§��..fi_:sJl80 'da.!:'" ,presenud. .. ben saiPr.r�."'�·�\?Ii" for any organ i sm at t b e  Equal i t y  and 
�avenswooa s l t e s , 

5 .  U��·<:QIt$�I);lis;t1Qq *94 pc� p.1ant e f f luent ��� CIiStAC.kPi : J h_�- 1 .IWlf�ugh"J.y �e", 
6 .  �tC.lknrJ!red,f!lpoS1U9a 9U1sbG' to 11lot.£r'Qm� .\ ct:i:s�o toe streaaea . gr COfts'tMJet' ion and- ! . per iod:tC":'Pl'lll�����·� men -t�� 

, , - Tbe National Env i ronme n t a l  Po l i cy .-Ic t  ( :-IEPA )  of 1969 d.irect s 

inves t igators preparing E I S  s t a t em e n t s  to i n c lude t e c hn i c al d at a  

adequate t o  permit a care f u l  assessmen� o f  envi�onme n t a l  impac t . 

S i n c e  compl e t e  species l i st s for phytop lankc on . zoo p l ankton �nd 

benthic macro i nver�ebra t es were not i n c luded i n  t h e  DEIS con c l us ions 
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regar d i ng t he e f f e c t s  of const ruct lon and p l a n t  opera t i o n  0n t h e s e  

organ i sms a r e  impos s ib l e .  Appar e n t l y  t he s e  l i s t s  are ava 1 1 ab l e , 
but t he y  should be i n c luded in t h e  OE I S , at l east in t he Append ix , 

for easy inspe c t ion . Tab l es 3 . 8  a n d  3 , 1 0 present summary l i s t s  o f  

t he organ i sms ment ioned above . Howeve r , w i t h  t h e  adm i t � e d  e f ! e c t s  

of construct ion and per iod i c  p la n t  e f f l uent r e l e ase potent i al l y  

severe o n  t he s e  groups , i t  i s  very import ant t o  know t h e  como l e t e  

aquat i c  commun i t y  s t ru c t ure at t b e  proposed s i t e s . 

Presumably , st andard co l le c t i o n  �e t hods were used :0 o b t a i n  

b as e l i n e  d at a  on t h e  phyt o p l ankt on , zoopl ankt on and �ent h i C  mac�o-

invert ebra t e s  co l l e cted at t h e  p r imary and a l t ernate s i t es .  O n ce 

agai n ,  bowever , t he s e  data are not ava i l ab l e  in t he OE I S , I n  o rder 

to adequat e l y  assess t be impact o f  the proposed p l ant on the aquat i c  

eco logy o f  t he region , i t  i s  necess ary t o  know �vhich methods ':Vere 

used t o  co llect tbe d at a .  Resb ( 1979 ) po i n t s  out t nat d i f fe re n t  

samp l i ng methods can g i v e  r i se t o  v a r i ab i l i t y  i n  resu l t s  when 

working w i t h  aqu at i c  i nsect s ( be n t h i c  macro i nvertebrat�s ) .  3e 

further i n d i c a t e s  t hat a v ar i e t y  o f  sub s t r a t e s  i n  a g i ve n  area may 

produce tbe need for several samp l i ng pro t oco l s , Kee p i n �  t h e s e  

v e r y  b a s i C  cons iderat ions i n  m in d , h o w  i s  ! h e  re ader o f  t h l S  D E t S  

ab l e  t o  compare data t rom s e v e r a l  samp l ing s t at i o n s  � aken a� 
d i f f erent seasons w i t hout t he met hods b e i n g  �ade ava i l ab : e ?  : U 3 t  

as import a n t , t h e  reader d o e s  not know t he e x a c t  dates o f  t h ese 

samples _ only re l at ive se ason s . I t  is we l l  known t � at many 

aquat i c  orga n i sms exh i b i t  pu l s e s  o f  popu l at !on i n cre ase � h i c h  

can be very sbort - "! ived ( 2 - 3  weeks durat ion ) .  W i t hout know i n g  
exact c o l lect ion d a t e s , r e l i a b l e  st a t eme n t s rega�d ing the abundance 

or even t he presence of t he s e  organ isms ( i f not de t e c � ed :n � 
t empor a l l y  w i de- s p aced co l l e c t ing �rot oco l )  cannoe �e �ade . 

5 9  

;xo. I N N N 



The t em p o r a l  c r i t i c i sm of s am p l i n g  t e c hn iques can b e  

ext ended . Samp l i n g  o f  p b y t o p l a n k t o n  a n d  z o o p l a n k t o n  o n l y  du r i n �  

t he Fal l a n d  S p r i n g  s e as o n s  c a n  m i s s  many o rg an i sms p r e s e n t  i n  low 

numbers dur ing t hese t imes , but w h i c h  exp e r i en c e  p o pu l a t ion i n -

c r e as e s  d u r i n g  t he s umme r  mont hs . Dur i n g  l at e  summer t he t l ow 

r a t e  of wat ers in t h i s  geog r a p h i c  r e g i o n  b e g i n s  t o  de c l i n e ,  a n d  

i t  i s  import a n t  t o  k n o w  w h e n  p o pu l a t ion peaks a n d  nu l l s occur 

so t h at t he t im i ng o f  ( po t en t i al )  e f f l u e n t  release i n t o  t he 

pot ent i al l y sma l l er volume of wat e r  can be accura t e l y  e s t imat ed . 

Knowl edge of numb e r s  and s p e c i e s  o f  o r g an i sms � r e s e n t  dur i n g  

t he w i n t e r  season i s  impo r t a n t  f o r  s imi l ar reason s . 

Be n t h i c  m a c r o i n v e r t e b r a t e s  were a p p a r e n t l y  not c o l l e c t e d  

du r i n g  t h e  summer �ont hs , a n d  t he same c r i t i c lsm a p p l i e s  h e r e  as 

we l l .  I t  t h e  organ i sms were s am p l ed d u r i n g  .: b. e  3UIrmer ( o r t,v i n t: e r ,  

w h e r e  a p p r o p r l a t e )  wby i s  t he d a t a n o t  p re s e n t ed? 

It i s  n o t  clear t rom t he dat a p r e s e n t e d  i n  t h e  DE I S  when 

p h y t o p l ankt on , z o o p l ankt on , b e� t h i c  m a c �o l n ve r 1: e b r a t e s  o r  f i s h es 

were c o l l e c t ed ! rom the proposed a l t e r n a t e  S i t e s . T h i s  om i s s i o n  

i s  i m p o r t ant f o r  t h e  reasons men t i o n e d  abo v e . 

.-\n a s s e s sment of t h e  cumu l at i v e  l o n g- t er:n e f :e c t s  of a p ro -

p o s e d  ac t i o n  ( i n t h i s c as e , t h e  c o n s t r u c t ion a n d  o p e r a t i o n  o f  

S RC - I )  i n c l u d i n g  i t s  r e l a t i on s h i p  t o  s ho r t - t er:n � s e  o �  t he 

e n v i ronment versus t he e n v ironmen t ' s  l o o g- t er� p r o duc t i v i t y  

must b e  �ade t o  s a t l s f y  t h e  requ i r em e n t s  o t  t he �EPA . AS l de 

from some g e n e r al s t a t emen t s  about low produc t i v i t y  in t h e  

G r e e n  R l v e r  d u r i n g  t he b as e l i n e  s t u d i e s , n o  d e t a i l e d  a s s e s sme � t  

o f  c � r r e n t  p r �a r y  o r  s e condary p rodu c t i v 1 t y  1 S  p r e se n t ed f o r  

e � : � er t h e  �roposed p r lmary or a l t e r � a t e  s : t e s . A l t hough t h e r e  
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are many references t o  t he e f f e c t s  o f  c o n s t: ruc t io n  a n d  � e r l o d i c  

e f f l u e n t  r e l e a s e  on s pe c i f i c  o r g a n i sms , n o  a t t empt: t o  p r ed i c t  

l o n g - t erm e f  f e c t s  o n  e i t he r  p r im ary o r  s e c o n d a r :,� product ;" v :  t ?  

i n  t he Green R i ve r  o r  i t s  t r i bu t ar i e s  appe ar s  t o  have b e e n  �ade . 

F i n a l l y ,  t b e  NEPA requ i re s  t b a t  a d i s cu s s i o n  o f  t h e  p r obab l e  

im p a c t  on t h e  envi r o nm e n t  i n c l u d i n g  a n y  i m p a c t  o n  eco l o g i c a l  s y s -

t erns a n d  any d i r e c �  o r  i n d i r e c t  c o n s e q u e n c e s  t ha t  :nay = e s u l t  : rom 

an a c t ion b e  made . The DE I S  does d i s cu s s  many a r e as of p r o b a b l e  

impa c t ; howev e r , o n e  imp o r t ant po t en t i a l  prob lem i s  � o t  �en t i o n e d . 

I t  is now known t h at v a r i ous e n v i ro n me n t al s t r e s s e s  W I l l  

p r e d i s pose f i shes t o  i nf e c t ious d i s e a s e s  ( Wedeme y e r  e t  � l . ) .  
Ex c eS S i ve s i l t at i o n  a n d  t he p r e s e n c e  o f  a w i de var i e t y o f  c h em i c a l  

compound s ,  i n  b o t h  h i gh an d  sub- l e t h a l  con c e n t r at i o n s , a r e  s o urces 

of s t ress wh i c h  cou l d  p r e d i s p o s e  f i s h e s  t o  i n f e c t ious d i s e ases . 

S e v e r a l  v i r a l ,  b a c t e r i a l , fungal and p ro t oz o a n  d i s e as e s  : n t e c :  a 

broad spec t rum of h o s t  f i s hes , and t h e  poss i b i l i t y  o f
"

c o n t = ac t i n g  

a n d  s p r e a d i n g  a n  i n f e c t i o n  in a r e s e rv o i r  o f  s � � e s s e d  i n d i v l cu a l s  

� e a r  t h e  p r o posed p l an t  s i t e  t o  o t he r  s t �e t c h e s  o f  t h e  G r e e n  R � ve r  

( pr i n C i p a l l y  down s 1: r e arn ) mu s t  b e  c o n s l de r e d . T h e s e  e p l z D o ! i c s  

it t he y  oc curred , wou l d  p r o b ab l y  b e  i n t er�i t � n ! a n d  � o :  s u s -

t a l ned ; howeve r , t h e  e f f e c t s  on f o rage and � a m e  f i s h es c o u � d  b e  

s l g n i f i. c ant . 

Over a l l .  t he D E I S  a d d r e s s e s  many areas of o b v i ous c o n c e r �  : 0  
t h e  aqu a t i c  e n v i ronme n t . T h e s e  i n c � u d e  among o t h e r s , d : r e c :  e : -

f e c t s  o f  S i l t at i o n  dur i n g  c o n s t r U C t l o n , t o x i c  e f f e c t s  o �  e f � : � e p :  

a n d  imp i n��-�nt o f  f i shes on l n t ake s c r e en s . T h e  a � e �s � o t  
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address ed . or incomp l e t e l y  addres sed , as l i s t e d  above , are 

cert a i n l y  o f  equal concer� . howev e r , and shou�d be l n c l u d e d  

i �  any f in a l  E I S .  

L ITERATURE CITED 

Resh , V . H .  1979 . Samp l , ng vari ab , l i t y  and l i f e  

h l s t o ry f e atures ' S a s i c  conS i derat ions l n  t he 

d e s i g n  of aqua t i c  insect s t u d i e s . J .  Fi s h .  Res . 

B d .  Can . 3 6 ( 3 )  • 290- 3 1 1 .  

Wedemeyer , G .  A . , F .  P .  �eyer and Lynwood . 1972 . 

F i s h  D i s eases , Vo l .  5 ,  Eco logy an d E n v i ronment . 

T . F . H .  Pub l . , �eptun e , � . J .  

Thomas R .  Kozel 
Ph . D  . .  Aqua t i c  B i o l ogy 

and Paras , t o logy 
I nd i ana S t at e  Un ivers i t y  Evansv i l le 
Evansvi l l e , I nd i a n a  

62 

I �PACT OF TOXIC �A,ER I ALS 

Accor d i n g  to t h e  E I S  ( 4 . 3 ) ,  " co a l  l i que f act io� p roduces 

comple� orga n i c  mat e r i a l s  which have t h e  pot e n t i a l  f o r  ser iouS 

adverse hea l t h  e f f ec t s . "  The most pronoun ced e f f e c 'L. s  are asso-

c i at ed w i t h  the heavy , high b o i l i n g  f r a c t ions . A l l  S R C  mat e r � a l s  

are c at e gorized a s  "moderat e acute t ox i c i t y "  a s  d e t e r:n i n e d  fr-om 

�utagen i c i t y . and several ( at h i g h  doses ) have been found to be 

t erat ogen i c  in rat s ( e . g . , caus i n g  mal format �ons i n  f e t a l  t i ssue ) . 

Fur� hermo r e , a laboratory t est report S L at es '  

_ t h e  h e avy d i s t i l l a t e  product f rom SRC- I I  i s  mutage n i c a l l y  

act i v e ; 

_ bot h  t he HD ot SRC- I I  and process s o l v e n t  from SRC- I 

are h i g h l y  t o x i c ; 

_ e p i dermal car c i nogene � i s  s t u d i e s  on m i ce res u l t e d i n  

100� o f  t h e  m i c e  deve l o p i ng tumors ( me d ium doses ) ;  

_ o r a l  t ox i c i t y  sLud i es on m i ce i n d i c a t e  SRC - I  wash so l v e n t  

i s  h i g h l y  t o x i c .  

E I S ' c o n c l us ions ( 1 )  SRC l i qu i d  produ c t s  are �ener a l l y  t o x : c  

a n d  def i n i t e l y  more t ox. i c  t han convent ion a l  fue l o i l s ,  a n d  ( 2 ) . 

T S CA requirements f or SRC l iq u � d  remain unknown , prooab ly b e c ause 

t here i s  a l ack of de f i n i t �ve dat a on t h e  c h em i c a l  conSL : t u e n � s  

in syn f u e l  ?roducts ( a l t hough t h e r e  a r e  s ev e r a l  known c a r c l n o � e n s  

i n  t h e  SRC p r o c e s s  ( PARs , naph t h a l en e , aromat i c  am i nes , and I n -

orga n i C  t r a c e  e l ements ) .  

W i t h  t h i s  s c e n a r i o  ot po t enL � a l  l et h a l i t y  o f  S RC process 

mat e r i a l s ,  i t  i s  un derst andab l e  that a f air port ion of E I S  add� e 5 5 e 5  
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worker protect ion , research S tudies on SRC-products , development  
of  spec i f i c  TSCA requi rements  for  SRC  l iquids , elabora�e procedures 
for monitor ing and for hand l ing  of waste product s ;  and �echanisms 
for deal ing  with  po tent ial  transportat ion s p i l l s . In tact , a 
proposed Health  and Eco logical Studies Plan (HESP )  w i l l  be conducted 
in four phases and w i l l  prov ide informat ion on the health and 
ecologi cal impacts of  SRC-I  products , and waste �ater ials  and 
int ernal process streams . Desp i te the appearance o f  a compre-
hensive approach to the assessment of t he poten t i al e f !ects of  
toxio mat er ials . t be E!'S'�stifr-'dQe;": Iiot' 'adequately :,relate or/ 
address : 

1 .  a·.f�_�o:a.i15;l.�.":t�et:&bJoi ':!'OI:. .tlle, proposed four phases of / 
�t�!,�1f��.;'�I!:.-'11l�" EcologICd. Stud1es Plan; For "xampl e ,  i t  
i s  stated ( 2 � 3 4 ) that most o f  the Studies in  t he ! irst  
three phases will  be completed before operat :on o f  t he 
plant  beg ins . However ,  it s tates repeatedly  t hat Phase 
II w i l l  deter�ine long- term effects  of ch�onic  exposures . 
How long is long- t er� if studies in Phase I I  are to be 
completed before p lant  operat ion ? Also , a �umber of 
studies in Phase I I  are dependent on resul ts  from Phase 
I Studies . It seems improbab l e ,  g Iven  the  comp lexi t y  
o f  t he studies and t h e  proposed t ime tab le . that  these 
Studies w i l l  be completed before p lant operat ion . 

2 .  �J.lierii�� not:--suf""e'f e!Ir'�tud1es 1:onducted e 1  ther, 
i n:::R.1,T9.t:P:�ciJects 9r rese'iLrch 'programs that would have,' 
le-<:F,',:"a.t"t!li",:p.unt in' time . - to ; � bet t er chemical characterizat lon of tox:c  �at e r lals . 
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b, essen t ial  b iological test ing  ot mat erials including 
dermal and inhalat ion carCinogenes i s ,  terato�enes is . 
and male reproduct ive e f fect s ,  

c 1 -' 
basic assays , wh ich indicate mut at ion and chromosomal 
alterat ion in �ic roorganisms and which  would have 

ident1 f ied materials  to be assayed !or long-term 

chronic  ef fect s . 

3 .  Why there is proposed an occupat ional health prot ect ion 

program ( 4 -9 ) that inc ludes med i cal mon i tor in� . protect ive 

equipment ,  speci f ic work pract ices , indus� rial hygiene  

mon itoring , s peci al procedures and eqUi pment , etc . , but  
men� ions only a safety engineer and  a safety and heal ch  
director as  personn e l  respons ible tor  the  progr am .  I n  
other words , t!!.!":.,e.;:s9�n_�r�tequireme!I�s for such a com
preh'!l1S1ye:' pz:pirram, ,�o_not seem to be adequately  addressed .,: 

4 .  EIS addresses the  pot en t ial ser iousness of sp i l l s  o f  toxic  
chem i cals  during transport at ion and  that  t n� - Lnpacta fr� 
�� ��...lI!:!l4��.SPlll ... ,.iU be reduced by � , 
selection ot markets, routes • . 1 .... b14!re.!.t. i&..abot1.ous , frOm--' 
d�;o.'2��cL-tr.;'�';�;'-t{oa -rout9s '(4:"1l ) t hat the  
,rQv.u.uesiiiia:t;,;:r;"'tor: r8..u.ro&d. transport - are _ through. the 
metropoli t a.n  areas ot )lasbvi l l e ,  Blr:n :ngba!l1 . \!o b l l e , 

B i lox i .  New Orleans , and Gul fport : 0  t he sout h ,  and 

Louisvi l l e ,  C �ncinnat l ,  Columbus , and P i t tsburgh to  t he 

nort h .  I n  fact , the ra i l  sh ipment from �ewman to �he  

Lake Charles dest i nat ion wi l l  pass through �ore t �an 

100 t owns and commUnI t ies whi.ch have a comb ined popu':'3.: :.. on 

of over 2 . 5  m i l l ion people . 
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I n  summ ar y , it is obv ious t h a t  t h e  po t e n t l a l  adverse 

heal t b  e ! : ec t s  f r om toxic c h em i ca l s  p roduc ed i� � h e SRC process 

is s ign i f i c ant . Hence , t he need ! o r  a demo n s t rat ion p l an t and 

t he opportun i t y  t o  de t e rm i n e  l on g- t e rm chron i c  e f f e c t s  o f  tbese 

t ox i c  chem i c a l s  on workers and t he surroundi ng popul at ion . T h e  

d iscomf o n i ng po i nt is  t h at , w1.1;."lr�C� :i.-.bost', ci! ,  ,,,,knO_" to'  be 

resolyed>;' .tlY" ",ould '", corporation c!loo s e  t o  l o c a t e  such a tl u g e  i 

' .. � - .. -....... . .  " - " . .  -- . . - . .  ' . .  . 
,{lLeJ.��ff <?1l'�!be-" !�lt�',oC " 'metropolitaa.' uea' or �oo , 000

, 
p lus , 

,�' .. "�� ,,:,�eam .. f:�� .. :.w.?'. ��i'?'C !=.� �,�es  ( Hepderson .. and Ev ansv i l le ); 

tb� .�,,� , o"' 1:he Ohio River for t h e i r  wat er supp l y :,' The s l t e  

s e l e c t o r s  were incred i b l y  inse n s i t ive t o  t he demograph i c S  o f  t � i s  

propo sed s i t e , 

Warren Han ki n s  
Ph . D  . .  Chem i s t r y  
Evansv i l l e , I nd i ana 
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FAI LURE TO S';',HE AGERNA':'IVES 

The DE l S  does not con t a i �  an ade qua t e cons l d e r �t i o n  o i  

" altern at ives "  as r equired by �PA . The �at i o n a l  Env i r onme n t a l  

Po l i cy A c t  ( �EPA) ex pre s s l y r e f e r s  t o  agency cons i de� at i on o f  

a l t ernat ives n o t  once , but t w i c e . S e c t i o n  1 0 2 ( 2 ) ( D )  9rov 1des 

that t b e  agency shal l :  

" s tudy , develop , and d e s cr ibe appropr l a t �  

al t ernat ives t o  r e c ommended courses o f  act ion 

i n  any proposal wh i c h  involves unre s o l v e d  

con f l i c t s  concer n i n g  a l t er n a t ive uses o f  

ava i l ab l e  resour ce s . " 

Sect ion 102 ( 2 ) ( C ) ( i i i ) requires t h e  agency to comment on " al t ernat i v e s  

to t he proposed act i on . "  
The recommended course ot act ion in 1:he DE r S  i s  t o  " Proc ee d 

W i t h  Const ruc t ion And Operat io n  In Ac cordance W i t h  The Cur r e n t l y  

Proposed Des il(" ' "  ( DE I S , Vo l .  I , p .  1X ) ,  

Clearly , t his Sect ion 1 0 2 ( 2 ) ( 0 )  1 S  supp l emental t o  and mo�e 

ext ensive in i t s commLCds than S ec t i on 1 0 2 ( 2 ) ( C ) ( i i i ) . and � i l l  

be primarily addr essed here i n . 
The DE l S  add resse s  t he ques t ion of a l t er n a t i v e s  in :�o p l aces . 

The dis cus sion beg inn in g in V o l . 1 p ,  1 - 1 6  deals wi t h a l t er � a t i v e  

sources ot l i q u i d  fue l s . T h e  d i s cu s s io n  b eg i � n : n g  at Vol . 

p .  2 - 1  de al s with al ternat ives with  �egard to var ious de s i �� 

f eatur es and p l an t locat ions . 

,At t tl e  out set , it shall be noted t hat the e n t i r e  DE I S  d : s -

cussion deals  with  the n e e d  tor a coal l iqu i f i c at ion ! ac i l i� ? 

whereas t he SRC- l process was in i t i al l y des i gne d as a producer 

o f  � fue l w l t h  a l i qu i f i c at ion � e a t u r e  'b e :n g added only 
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recen t l y .  Convers e l y ,  t h e  p r o posed S RC - I I  p l an t  to be l o c a t e d  

in Morgan t own , � e s t  V i r g i n i a ,  w a s  des igned a s  a l i q u i d  fue l 

f ac i l i t y .  Therefore , t ha. entire d i scuss io n  wi t h  regard t o  

a l �ernative sources o f  liquid fuel i s  misdirected , because i t 

deals only ... i t ll liquid fue l _ '  

T h e  OE I S  s t ates , at t he O u t set : 

"The primary product , wh i c b  is a l i q U i d  a t  
p r o c e s s  t emperature , is a h i g h  heat i n g  value , 
low su l !ur , low a s h  fuel product: t h at may be 
direc t l y  s u b s t i t u t: ed f o r  o i l  or c o a l  in cer
tain app l i cat i o n s . Three produc t s  w i l l  b e  
produced i n  t h e  proposed demo n s t r a t i o n  f ac i l i � y : 
sol id S RC - I  b o i ler fue l ,  anode grade coke and 
a bydrogenated l i qu i d  b o i l er fue l . "  

I m p l i c i t  i n  t h i s  st a t: ement is t � e  f ac L  t hat a s o l i d  fue l i s  t he 

primary product of t he SRC- I Proces s , an d ,  in f act , �as t h e o n l y  

c o n t emp l a t: ed product: i n  a l l  pub l i c  announ ceme n t s  p r i o r  t o  sub-

m i S S i o n  o f  t he O E I S . A l so impl i c i t  i s  t he fact t h at such s o l i d  

fuel is a su i t ab le r e p l acement: f o r  c o a l  i n  indus t r i a l  a p p l i c at i o n s . 

I�saibre-�o.� �...::c_oaJ:;: tit ".�utomobll es ;: �Theretore . t b e ! 

pro·p�""k:l.�a't'1v_ �(J' dIscuss in t ile OEIS sllould inc l ude t b e ; 

cO,n,!!!,rie<! .,use . of coal in indus t r i a l  :t;ses and power -generat i n g  

fatil:i:1ti_ a9 opposed to tile uSe' o f  SRC-L sol i d  fue l _' 
�o one quest: i on s  t h e  d e l e t e r ious e n v i ronmen t al e f f e c t s  o t  

burn i n g  coal w l t hout proper t y e a tmen t o f  r e s u l t a n t  em i S S i o n s .  

The que s t ion 'Rb i ch sbou l d  b e  addr e s se d , t here fore , and wh i c h  DOE 

i s  requ i red by l aw to " s tudy , deve l o p  and des c r i b e "  i s  wti'et ber , 

£m::&k�:";��;;n�;.;±�� ;�'
d 

-�nvi ronmental sense to take " d i rt y "  coal 

:U.d,.,:t:iiz:,;;g,,- th';"'SRC':I proce s s ,
"

t�rn it i n t o  a r e h t ive l y  c l e a n  

15�:tlfg·" C'CJ�l:'·sUlls't'1tute • .  _ The " a l t e M a t ive , "  o t  cours e , i s  t o  • 
bUrt!<-eoal " as is�"._ witll proven emi s s ion c o n � ro l s . Obvious l y , t h i s  

a l t ernat ive i s  nowhere addressed i n  t be OEI S .  

6 8  

T h i s  d e f e c t  was im p l i c i t l y  �ecogn ized b y  � h e  O f f i c e  o f  

Management & Budget ( O�1B ) i n  t h e i r  :::e c ::>mmendat i o n  r e g a rd i :l li{  : !1 e  

DOE budget !or F Y 198 2 .  T h e  OMB :-ecommended t h a t  S aC- I !oe 

e l im i n a t e d  b ased on t he f o l l o w i D �  r e as on i n g :  

The O MS  recommendat i o n  a l s o  wou l d  t e rm i n a� e  
t he SRC- I pro j ec t . Con s t ruc t i o n  on t h i s  p ro 
j ec t  i s  not yet underway a l t hougb s o m e  s i t e  
prepara t ion work has begun and c o n t r ac t s  
have b e e n  e n t ered i n t o . O r i g i n a l l y , S RC- r 
was d i s t i n gu i s bed from t he SRC- I I  pro j e c t  o n  
t be bas i s  t h at i t  produced a s o l id produc t .  
�OWI howeve r , proj e c t  s po n sors are p ropOS i n g  
t o  also produce l i qu i ds a f t er nYdro - p roces s i D �  
o f  tbe primary so l id produce ,,19 t il e  product J 
slate' for SRC�C approacb.es tllat:..for tile SRC-I f I 
project tllere is lesa of a JUSt i f i c a t i o n  !or 
proc;eecurili';:- � i  th t be adven t  o f  the SFC , it 
i s  l ike l y  t b at t h e  comme rc i a l  adop t io n  o f  SRC 
t e cbno logy w o u l d  not b e  de layed i f  t b i s  proj e c t  
were t e r:n i n at e d .  .lHlioUjli"tnere' are lIDp� ag t .; dUte'rences"llet:1reell SRC-I and SRC-rr,tl'ie Pro-
ces s-es bave-aialiv-�" common s t �s. .... �'!he d..U!&rellces 
a!"e-l',C).i..lili!I[�.!f,jooeso-Sig"lticant t ha t  the 
p r i vate sector co�ld. not commer c i al i ze t he 
SRC-r approach gi ven a success fu l  demonstrat i on 
ot sRC'-'rr'liOi:! t he existence orn.-es-n:-. ..I l s o , given t he tligb t e c h n i c a l  r i sks of s c a l i n g  
u p  2 processes from a l e s s  t h an 6 0  ton-per-day ' 
p i lot p l a n t  to a aOO�a=per�day ' demo p l a n t  
a n d  t he subs t an t  i al Fede r'a l c o s t , a t  l east: 
$1 . 4  b i l l i on , t b e  f i s c a l  and r i sk s av i ngs pr�
duced b y  t erm i n a t ion of t he S RC - I  pro j e c t  are 
s i g n i f i c an t . 

To summar i z e , t: here fore ; 

1 .  The ob j ec t ive , or purpose , o f  t he SRC- ! p l a n t . a c c o rd i n �  

t o  t: he D E I S , i s  t o  demon s t: � a t e t he t ec h n i c al econom i c s  and e n v i �Q n -

men t al feas l b i l i t y  o f  t be proc ess . 

2 .  The process i s  primar i l y  deS i gn e d  t o  produce a SO l i d !ue l 

w i t h  a l i qu i d  fue l as a s e c o n dary produc t: . 

J ame s  E .  Rode . Jr . 
. ..tt: to r n e y  . ..tt Law 
Evans v i : l e , I nd i ana 
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EPIDE�IOLOGICAL DATA BASE STUDY TI:EDED :lOW 

�WJ.iW-d_H>.lC>1J:iclkk 'H.��," sbo.u.d b ... eondu"ted now in orderl 

t"tj" 'provide a data bas .. for future exposure monitoring . '  

Tbe purpose o f  t ae proposed SRC - l  p l an t  i s  to demo n s t � at e 

t a e  feasib i l i t y  of t h e  solvent r e f i ne d  coal process . b e f o r e t he 

c o n s t ruc t ion ot several other such fac i l i t ies around t he Sn i t ed 

S t a t e s . The t e c anology is essent i a l l y  unt ested and t h e  e n V l ron

men t al impact o f  t h e  t ecano logy is unknown . In fact , one ot t h e  

purposes o f  t he Newman f a c i l i t y  is  t o  i dent i fy heal t h  ri sks re

sul t in� from t a e  proc ess , Accord i n g  to t he DE IS : 

"One at 't h e  u!"oo s e s  of t h e  SRC - l  demonstrat ion 'Oro :-am 
is to ident i t v  h e a l t h  and e n v i ronmen t a l  r lsks ass o c : a t e d  
w i t h  't he demon st rat ion I a n t  i t s e l f  a. n d  a future commer
eia SRC indust r v . "  P .  r:v .  DE I S . 

"Because no t ec hnolog i c al dev e l o pment is ri'l,k- f�ee . expo
sure mon i t oring for bot h t h e  wo rk force and pub l i c  w i l l  
be a major f eature o f  t h e  ae a l t !:l  prot eet ion prog�am . ·· 
P .  X .  DEIS . 

Thus , it is obv iouS t h a t  t he peo p l e  l ivin� in Owe�sboro , 

Ren derson , and Evansvil l e , and in a l l  t h e  t owns and coun t rys i de 

inbe tween , are not only go ing to s h ar e  t he econom i c  r i s k  ot t es�ing 

t h i s  t e chnology , along w i t h  o� her Amer i c ans , t he y  are go i n �  t o  have 

t he d i s t i n c t  and uni que respon s ib i l i t y  o f  t e s t i n g  t he heal t h  and 

environme n t al r isks assoc i a t e d  w i t h  t � e  proces s .  

Aceord ing t o  t h e  DE IS , P .  XVI : 
"One of t ae primary obj ect ives of t he demo n s t rat i o n  p l a,n t  
program i s  t o  obta.in an env i ronmen t a l  dat a b ase , "  

The s t at e d  j u s t i f i c a t i o n  for t he fede r a l  government ' s  f i n an c i a l  

suppor't o t  synfue l s  prtJ j e c t s  i s  t ha.t t h e y  a.re t oo r i sky ! or t he 

7 0  

pr ivate market alon e .  The publi C ,  through i t s  t axe s , i s  taking . . - - - . _ .. -- . . .  " . . 
t.h:,:,,:�:,,��Ul<l�_rL.�r. .. private indus t ry " ,The" 

resident s . o:t , ;hls.., &r8JL are bei"li subj ected to h .. al t a ,  ,"afet y ,  

!-nd,� e,n!t.:.o_".':'.:���l .... iS_�S , !,:s :we'lf:-'�(n-:ret':iriC'!,6r,bnr i�i �,:�.:se, 
t i��cia�. ���l..!h ;  ,and . other risks , '  t h  .. public has a right to 

demand that DOE .. l&Yat.e . heaHI:! a"d ,sUElt.i conceJ:1Ui t.o t!le same . ... - - �- ...- - ----.-:.. - - - .... . " "" " " . . . " ' 
priority .&So  th.�.�Qa.l.. of demonst rating that coal can be conve!'<:ed • 

. ��_§as . 
ThiS -b'e1ni� so •. the DOE and its ellen ts sho.u.d conduct an 

:PidelDio�o�:�� "s�dy I�OW� prior .to th.' ().QIIIIII&D.cement_Q f",,�.2.��Jl";!'; 
t :00 , .... _��. �..:��i.�_

e . .:��� e_�,i_S1: enCe of and inc idence of disease 

caused .o,r, .indueed by .. . a.lready. existin,. envirollJllen'tal factors . , suc.b. 
as tb. .. luge numbe:_ ?� 

. ..:�,:v.:����l coal - t ired plants already on ' 

t in .. iJl t b� are. .  lI§.:."q��"J:O: !<"or' tll� · .. t f ec t s  of t il e  SRC . " ::::.s�" " _�:!::';"�'t:....A' 
proc�'!..�, �Ltbe peopl� ofc,t"i;;-��;; -;;�iu� there -'i .... &--<1&t .. - b ..... 

with which t o '  eompare the inc i<lence o f  1isease caused by t!:le pl�nt 

��.�to�? An epidem i o l o g i c a l  study shou l d be conduc t ed now to 

ob t a i n  t a i s  dat a b as e .  

liugo C .  Son ger 
A t t orney :it Law 
Evansv l l l e ,  I n d i an a  
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.JoHN Y. B..owH. JR. G"",,,,,_ 0'�� �f ) 1  �\ � y � 
WILLI ... ". B. STURGILL SC"ClltnAIIt'l' 

2(24(8;  

Mr. James A .  Rea fsnyder 
U.S.  DOE P.O. Box E 
Oak Ri dge , TN J78JD 

Dear Mr. Reafsnyder: 

1 
DEPARTMENT OF E N E R G Y  

Ma rch 24 , 1 981  66 

I presented the Kentucky Department of Energy ' s  tes timony on the SRC- I OEIS at the hear i ng s  held in Stan l ey ,  Kentucky on February 2 5 ,  1 981 . I was the f i r s t  speaker and cal l ed a tten tion during my ini t i a l  rema rks to the fact tha t I was making Our s tatement i n s tead of John Mi tchel l who had been ori g i na l ly reg i s tered . I a l s o  s ta ted that my remarks wou l d  be dra,m from a l onger wri t ten s tatement "hich  was to  be entered i nto the record. At the conc l u s ion of my remarks the recorder, who was sea ted immedi ately adjacent to the podium, asked for Our wri tten comments whi ch I gave him.  
I understand that  subsequently these have  been m i s p l a ced , therefore, have encl osed a copy of the comments which shou l d  be our off i C i a l  comments rather than my ora l summary. 

JEJ:bs 

Enclosure 

Sincerely,  

:'" O"""� _ _  ./ �- £�-1 
James E .  Jones : J r .  

-y--
Oi rector 
Division of Technol ogy Assessment 

KENTUCKY CENT£R "OR £N£RGY R£S£ARCH �O. 80. 1 1888 UXINGTON. KENTUCKY 4�78 I.O�U 2�2.5'35 
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Kentucky Department o f  Energy Sta tement on 
the Dra ft EIS for the SRC - [  Demons tra tion Project 

The Kentucky Depart'l1ent of Energy i s  p l eased to see the Sol vent Refi ned 

Coal  project advanced to the pOint  at whi ch an impact statement for i ts cor.-

struction has been drafted. We are further p l eased to comment on tha t  s ta te

ment .  As a major pa r t i c i pant in the project we wi l l  res trict  Our comme"ts to 

three areas addressed by the Sta tement :  

1 .  The need for the coal l i quefaction program and the need for 

the proposed demons tration project .  

2 .  The s i te s e l ec t i on process for the project .  
J .  The cumu l a ti ve impacts o f  synfuel p l ants in  the Wes t Kentucky a re • .  

Before commen t i n g  O n  these subjects we want to make c l ea r  the na ture o f  

the i nvol vement of the KOOE i n  synthetic  fuel s i n  general a n d  speci fica l ly 

i n  the SRC- [ p rojec t .  

[n  1 97 4 ,  the Kentucky General Assembly i ns ti tuted a ne-N program o f  energy 

and economi c devel o pment known as the Coa 1 Convers i on Demons tra ti on Program_ 

I ts purpose was to encourage, support, and parti c i pa te in l a rge-scale  projects 

that wou l d  es tab l i s h  the technical  and econom i c  feas i bi l i ty of convers i o n  pro

cesses and a 1 so  hel  p ensure thei r envi ronmenta 1 acceptabi 1 i ty. A fi fty- che 

mi l l i on dol l a r  t ru s t  fund was es tabl i shed to support the demonstration of 

technologies in Kentucky that woul d  convert coa l  to c l ean l i q u i d ,  gaseous 

and so  1 i d fue I s .  The SRC techno l o gy was among the fi rs t of those tha t recei ved 

Kentucky support.  After i n i ti a l  d i scuss i ons in mid  1 97 5  w i th the "heel aorHor 

Frye Company ( now a partner in [ CRC ) ,  Kentucky si gned a contract for S5 'l1i l l i o n  

;ro. I N N <0 



i n  mi d 1 976 for the desi g n  of a 2 , 000 TPD demonstration  pl ant .  That des ign  

study was  funded tota l l y  by  the state i n  order to  keep the project movi ng and 

COl!lTlerc i a l i ze as rapi dly as pos s i b l e .  The state ass i s ted wi th s i t i ng and 

secured opti ons to the s i te as  wi l l  be di scussed in greater deta i l .  After the 

project was l ater expanded to 6 , 000 TPO and the des i gn compl eted , Kentucky 

conmi tted to i ssui ng 530 mi l l i on in bonds for pol l ut i o n  control equipment i n  

the demonstration plant.  Kentucky ' s  conmi tment o f  S35 mi l l i on to the SRC 

project is the l argest by the s ta te for any synfuel project .  Devel opment of 

the SRC process began in the early 1 960 ' s  and the KDOE bel i eves that the SRC - I  

process i s  a versati l e ,  f l exi b l e  technology tha t can hel p meet the energy needs 

of the 90' s .  

T o  be conmerci al iy avai l ab l e  then, however , l ong l ead times di ctate that 

a l arge-sca l e  demonstration pl ant must be in operati on in the mid ' 80s . The 

Kentucky Department of Energy conti nues to ful l y  support the Newman project 

today because we bel i eve that SRC-I is ready to take the a l l - important 

demons tration step. 

Need for Coal Liquefaction Pl ants and the SRC - I  Demonstration Project 

The need for reduci ng dependency on foreign oi l should be apparent from 

the $1 00 bi l l ion  cos t of that oi l which has been a major factor i n  the current 

economiC s i tuation that the country faces today . Whi l e  the l evel of i nterest 

in synthetic fuel devel opment has tended to ri se and fal l  w1 th gaso l i ne l i nes , 

it appears that the continuing need to devel op synthetics has fi nal ly  become 

apparent. The passage of the Energy Securi ty Act and a recent � pol l  

i ndi cating that 58l: o f  lImericans fel t that syntheti c fuel development was not 

recei vi ng suff i ci en t  fundi ng are evidence of thi s  rea l i zation . The fact rema i ns 

that coal i s  our most abundant resource, maki ng up over 90l: of our energy 

resource whi le  contri buti ng under 20% of our supply .  [n order for coa l to make 

a greater contri bution and replace l i q u i d  fuel imports it cr.us �  be converted to 
1 iquid fuels or the i r  substi tute s .  

T h e  SRC-I process represents o n e  of the most advanced l i quefaction  

technologies that have  the potential  for  ach i e v i ng thi s  goal . Process devel op

ment has occurred over most of the l as t  twenty years at consi dera b l e  pri vate , 

State and Federal government expense. The development of synthe t i c  fuel 

projects i n  the past has a di smal record of conti nui ty .  The demonstration  

pl ant acti v i ty in  the early 1 950 ' s  came to a hal t short of conmerci al  sca l e  

because of l ow cost Mi ddl e East o i l  imports . The more recent round o f  com-

merc i a l  gasi fi cation pl ants proposed for the sou thwes tern part of the U . S .  

went through the E I S  process only to d i e  primari ly  due to regulatory del ays . 

The current round of synthetic fuel plants represents to many the l a s t  chance 

to coomerci a l l y  develop syntheti c fuels from coal in the U . S .  I t  takes a 

tremendous amount of energy and money to bri ng a project to the point of 

construction , and the fai l ure to proceed wi th pl ants now ready for construction  

wi l l  have a severe dampeni ng effe<:t on the synfuel s i ndus try . 

Si te Sel ection Process 

The s i te sel ection process is accurately described in the Statemen t .  

Further the Department bel ieves that the s i te selection  process fo1 1 owed was 

not only typical of that used for s i t i ng such faci l i ties but is a correct and 

reasonable procedure . Criteria i n  such a selection process i ncl ude proximi ty 

to coal and markets , transporta ti on of raw ma teri a 1 s and produc ts , 1 abor 

avai l a bi l i ty ,  and general s i te s u i tab i l i ty such as envi ronmental ac:eptabi l i ty .  

The Ne..."an s i te was sel ected over two dozen other s i  tes and i s  cl early a very 

suttable  s i te for such a faci l i ty .  Chronologica l l y  SRC-i s i te acti v i t i es nave 

occurred as fol l ows : In mid 1 975 the firs t  d i scu s s i ons were held between 
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the s ta te of Kentucky a nd the Whee l a bra tor_ Frye Company (one of the parent 
compan i e s  o f  I C R C )  regard i ng the cons truc t i o n  of a n  SRC p l an t .  ! n  j u l y  of 1 9 7 5  
a propos a l  w a s  submi tted by IIh eelabrator-Frye t o  Kentucky for t h e  des i g n  of a 
2000 ton per day demons tra tion pl a n t .  The S5 mi l l i on contract was s i gned i n  
J u l y  o f  1 9 7 6 .  The s i te sel ec t i on process Occurred from Aug us t through October , 
1 9 7 6 ,  as descri bed i n  the Statemen t.  The 24 potent i a l  s i tes had been pre-
v i ous ly i denti f i ed by the Kentucky Department of Commerce and '.ere supp l i ed 
to the p roject by the Kentucky Center for !energy Resea rch . In Augu s t  of 1 97 7  
t h e  s ta te acqui red o p t i ons t o  8 1 7  acres of t h e  Newman s i te .  7he dec i s i on was  
made by the U . S .  ODE i n  Ma rch , 1 97 8 ,  to support the constr"c t i o n  of a demo n 
s tra t i o n  p l a n t  l a rge enough ( 6 , 000 tpd ) that i t  cou l d  b e  t h e  f i rs t  modu l e  o f  a 
corrrnerc i a l  p l a n t .  S i nce that time I CRC has obta i ned options to 267 add i t i o n a l  
a c res . The acqu i s i t ion o f  t h e  400 acres t h a t  rema i n  under negot i a t i o n  wou l d  
b r i ng the tota l Newman s i te to approximately 1 500 a c res . 
Cumu l at i ve Impa cts 

The cumu l a t i v e  impacts of mul t i p l e  synfuel p l ants a re d i s cu s s ed i n  the 
Sta tement in a genera l way. Th i s  i s  because the other p l ants proposed for 
the area are a t  l ea s t  two a nd a hal f to three years away from constru c t i o n  
and are i n  t h e  des i gn s tage a t  th i s  po i n t .  Unt i l des i gn is we l l  under.ay 
the data does not exi s t  to q u a n t i fy many a s pe c ts of the p l ants . Further i t  
i s  premature to cons i der these a s  a s s u red projects unti l the corrrni tment i s  
made to proceed wi th constructi o n .  A s  suffi C i ent d a ta i s  genera ted , each 
project wi l l  prepare a Sta tement as deta i l ed a s  that for the SRC - I  pro-
j ec t .  E a c h  prOject wi l l  have to con s i der any cumu l a t i ve impa cts that i t  
w i  1 1  have w i  t h  a 1 1  prOjects unde rway a nd proceedi ng concurrent l y .  7hus 
before any project goes i n to cons truc t i o n  the cumu l a ti ve impacts . i l l  " a v e  

been consi dered . Th i s  a p p ro a ch i s  a "'are reaso nab l e  c o s t  and t i m e  effec t i ve 
approach than a t temp t i ng in  the S RC - I  ElS  preces s to con s i der a future hypoth e t i c  
s e t  o f  C i rcums tances . 

On the other hand , from a s ta te a nd l o c a l  p l a nn i ng perspe c t i v e  i t  i s  
necessa ry to cons i der the synfuel i nd u s  try tha t may devel op i n  lies t Kentucky . 
Such efforts are wel l unde rway a nd are cons i de r i ng the imp l i c a t i ons of a 
synfuel i nd u s try made UP of four synfuel p l a n ts proposed for �es t Kentucky 
a s  wel l a s  cons truction o f  s i x  conven t i o nal  power p l a n ts . On the l o c a l  l evel 
the mas t comprehens i ve p I a nni  ng effort i s  bei ng ca rri ed au t by the Green 
Ri ver Area Devel opment Di s tri c t  ( GRADO ) , wh i ch has a $400 , 000 two year 
contract wi th the U . S .  DOE .  The purpose o f  that s tudy is to a s s i s t  l o c a l  
government i n  d e a l  i ng wi th the imoacts of synfuel devel opmen t ,  primari ly tho s e  
r e l a ted t o  growth a n d  demand f o r  serv i ces . B o t h  t h e  Owensboro and Henderson 
governments have recei ved s u bcontracts from GRAD O .  The L i nc o l n  Tra i l  .AOO has 
rece i ved a S 5 0 , OOO grant for a hO U S i ng s tudy . Both Henderson and Owens boro 
have set up  adv i s ory committees made up of l oc a l  c i ti zens to a o d ress synfuel 
devel opmen t .  

A t  the s tate l evel coo rd i na ted po l i cy formu l a t i on wi l l  come from the 
Synthe t i c  Fu el s Corrrni ttee wh i ch is comp r i sed o f  the Governo r ' s  Cabi net . The 
group has met on several occas i ons to be bri efed by proj ec t devel opers on 
i ndi v i du a l  proj ects , to be b r i efed on the KDOE synfuel a s s essmen t ,  and for 
rev i ew o f  the SRC- I d ra ft EnVi ronmental  Impa c t  Sta teme n t .  

Wo r k i ng under a nd i n  su pport of t h a t  Committee i s  a Synfuel Tec h n i c a l  
Corrrn i t tee wh i c h  cons i s ts o f  repres entati ves appoi nted by each Ca b i net . Th i s  
group h a s  a l so met and wi l l  work c l osely i n  the future . As the b i e n n i a l  budget 
cyc l e  a pproaches the various departl1ents wi l l  be deve l o p i n g  a more deta i l ed 
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analys i s  of the synfuel i ndus try , i denti fyi ng p r i or i ty i ssues , deve ' opi ng 

mi tigation pl ans , and determi ni ng the support needed for p l ann i ng and i mp l e-

menti ng mi tiga  ti ng measures . 

The assessment acti v i ti es rel ated to the synfuel i ndus try are b e i ng 

coordi nated by the Kentucky Department of Energy. That coordi nation ro l e  i s  

not only wi thi n state p l anni ng , but a l s o  wi th affected Area Devel opment 

Di s tri cts and l ocal government as wel l  as between the projects thems e l ves . A 

comprehens i ve assessment of the impl i cati ons of the synfuel i ndus try for 

Kentucky has begun in the KDOE in July of 1 980 . The assessment i s  not an 

impact assessment per se, but rather more on the order of a techno l ogy a s s es s -

ment .  A broad range of  factors , both pos i ti ve and nega t i v e ,  are bei ng ex

amined to determine both the short and l ong term rami ficati ons for Kentucky . 

The f i rs t  report resul ti ng from the synfuel assessment i s  currently bei ng 

publ i shed .  It descri bes the transporta ti on ,  l abor ,  coal suppl y ,  physi cal  

envi ronmental ,  soci al  env i ronment, and  econom i c  imp l i cations of the  synfuel 

i ndustry . In order for pl anni ng on the s tate and l ocal l evel to be con

s i s tent the i ni ti a l  efforts have been on developing a quanti tative  descri ption 

of  the synfuel i ndus try.  The synfuel pl ant 1 abor requi rement da ta and the 

popu l ation growth data (which i s  a function of the l abor i nf l u x )  have a l so 

recei ved pri ori ty attention.  A computeri zed sys tem for managi ng the 1 abor 

requi rement data has been developed whi ch w1 1 1  al low es timates of  l abor re

qui rements for i nd i v i dual projects and the total to be es timated as a function 

of  time , craft , and other vari abl es . The revi sed l abor data wi l l  in turn be 

usen to update popul ation forecas ts . The popul ation projections are bei ng 

developed by the Urban Studi es Center of the Univers i ty of Loui svi l l e .  

The devel opi ng synfuel i ndustry clearly poses cha l l enges but i t  i s  equal l y  

cl ear that unprecedented opportuni ties for Kentucky and the nati on exi s t .  The 

cOll1T1erc i a l  s i re p l a nts dre two to s i x  years from cons truc:i on 1nC s i x  �o n i n e  

years from opera t i o n .  7herefore there i s  s uff i c i en t  ti:ne f o r  ��e  ;Jl a n n i ng 

and i mpl ementa t i o n  of programs whi ch wi l l  not on l y a l l ow the synfue l ' ndus �ry 

to devel op in an  orderly manner but al so to max i m i  ze the benefi t3 to the 

Commonwea l th a nd the na t i on.  
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Department of Energy 
Washington, D.C. 20545 

Mrs. Marian Richzrdson 
Route 6 
Owensboro, Kentucky 42301 
Dear Mrs. Richardson : 

March 23,  1981 6 7  

We have received your letter dated February 2 1 ,  1981 , in which you express 
concern about the synfuel plant (SRC- I) proposed to be cons tructed at N.,...,..", 
Kentucky. Your letter to the Ass istant Secretary for Environment was forwarded 
to my office under the Assistant Secretary for Fossil Energy because we are 
respons ible for assuring that public ccmnents are appropriately handled. 

As you may be aware, the Draft Environmental Impact Statement for the SRC - I  
Demons trat ion Plant wa s  issued in January 198 1 ,  which opened a publ ic ccmnent 
period start ing in January and closing on March 2 ,  1981 . The Oak Ridge 
Operations Office of the Department of Energy is the office responsible for 
collecting public cOlllTlents and for considering all such cOlllTlents in the 
preparat ion of the Final Environmental Impact Statement . Consequently, I 
have forwarded your letter to Oak Ridge and your letter will be included in 
their review of cooments by cit izens such as yourself. 

The Final Environmental Impact Statement , which is sutmitted to the Secretary 
of the Department of Energy for his action, will include coverage of the 
public ' s  reaction to the proposed SRC · I  Proj ec t .  

M 

� J. A. Reafsnyder, ORO, w/orf 
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A-237  

1 . PROGRAM�lA T I  C COMMENT S* 

1 . 1  Comment :  DOE and other re l evant federa l agenc i e s  must prepare a programma t i c  
i mpact statement on synthe ti c fue l s deve l opme nt .  The SRC - I  D E I S  conta i ns 
a sect ion  that i s  l abe l ed a programma t ic  overv iew ( D E I S ,  p p .  1 - 1 to 1 -23 ) . 
That l a be l i s  c l ea r l y  a mi snome r .  The secti on i s  superfi c i a l  to the po i nt 
of be i ng mea n i ng l ess . The DE IS  g i ves  cursory and i nadequate atten t i on to 
the poss i b i l i ty of the de ve l opment of conservat ion and renewa b l e  ene rgy 
sources as an a l ternat i ve to the current proposa l . ( Commente r :  38 , p .  3 ,  
5 ,  1 0 )  

Response : The broades t ,  most comprehensi ve t rea tment of the programmat ic  aspects of  
synthe t i c  fue l s devel opment i s  conta i ned i n  the  FE IS  fo r the  Al te rna ti ve Fue l s  
Demonstra t i on Program , ERDA- 1 547  ( Septembe r 1 97 7 ) .  

The Al ternat i ve Fue l s Demonstrat i on Program E I S  presents  a gener i c  assessment of  the 
potent i a l  e n v i ronmenta l i mpacts associ ated w i th the commerc i a l i zat i on of syn thet i c  
fue l s  p roces ses .  The processes  i nc l uded h i g h - a n d  l ow-Btu coal  gas i f i ca t i on , coa l 
l i quefact ion ( d i rect and i nd i rect ) ,  o i l  s ha l e ,  and so l i d  was te convers i on .  Env i ron
menta l i mpacts were assessed for va r i ous p roduc t i on l eve l s from vari ous comb i nations  
of  these  processe s .  

The a l terna t i ve fue l s  E I S  addressed a l terna ti ves t o  the p rogram that i nc l uded : 

• D i rec t u t i l i zat i on of coa l 
• I nc reased energy conservat i on 
• Nuc l ea r  energy 
• Geotherma l energy 
• So l a r  energy 
• Wi  nd energy 

• Hyd roe l ectr i c  energy 

• T i d a l  energy 
• Tar sands 

• I nc reased domest i c oi l and gas producti on 
• Hydrogen economy 
• Energy from so l i d  wastes 

These a l ternat i ves  were asses sed from the sta ndpoi nts of  techno l o gy status , poten
t i a l  energy contr i buti ons , and env i ronmenta l i mpacts . I n  add i t i on ,  a n  e nv i ronmental  
trade-off ana lys i s  was  conducted to assess  those a l terna ti ves that we re judged to be 
reasonab l e  and to assess  how those a l ternati ves cou l d  meet the goa l s  of the p rogram. 
The a l te rnati ves asses sed i n  t h i s  regard were ( 1 ) conservat ion , ( 2 )  i nc rease o i l 
and  natura l  gas  imports ( the no-act i on a l ternat i ve ) ,  ( 3 )  i nc rease domest ic  o i l  and 
natural  gas  p roduction , and  ( 4 )  d i rect coa l  uti l i za t i on . 

The i nformat i on conta i ned i n  the A l ternati ve Fue l s E I S  p rovi des a bas i s  upon wh i c h  
dec i s i ons  c a n  b e  made regard i n g  synthet i c  fuel  versus other energy opt i on s ,  vari ous  
m i xes of synthet i c  fue l s ,  and tota l produc t i on goa l s  for a mature syn thet i c  fue l s  
i ndustry .  I n  conj unct i on wi th th i s ,  i n format i on i n  the SRC- I E I S  updates the 
programmat ic  a n a l ys i s  approp r i a te for coal l i q uefact i o n .  The SRC - I  E I S  p l aces the 
DOE l i quefac t i on p rog ram i n  pe rspecti ve rega rd i n g  i n forma t i on needs , p rogram j u sti 
f i cat i cat i on , and DOE ' s  strategy for energy pol i cy res ponses . Th i s  i s  done i n  a 
t i e red fas h i on ,  beg i n n i ng wi th the evo l u t i on of n a t i ona l  energy pol i cy and the 
obl i gat i ons of  DOE under var ious  P res i dent i a l  p ronouncements and Congress i onal  
energy acts .  

Throughout Sect . A . 3  of Append i x  A ,  the  ac ronym EIS  wi l l  be used  when  referr ing  to  
materi a l  that  has  a ppea red unc hanged in  both  the  D ra ft Env i ronmen ta l Impact  Statement ( D E I S ) 
a nd the F i n a l  Envi ronmenta l Impact Statement ( FE I S ) . 
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The programmatic  secti ons at the beg i nn i ng of the E I S  serve three func t i ons : to 
prov i de an  assessment of the envi ronmental consequences of commerc i a l i zati on of the 
SRC- I process  a s  a resul t of the DOE d i rect coal l i q ue fac t i on acti v i ti es , to focus  
on how the  SRC- I p l ant in  part i c u l a r  and DOE ' s  d i rect coa l  l i q uefacti on act i v i ti es 
i n  genera l f it  i nto the program goa l s and objecti ves , and to foc us  on envi ronmental 
impacts a s  d i scussed in The Al ternati ve Fue l s E I S .  

Sect i on 1 . 4 presents a commerc i a l i zat i on scena r i o  i n  wh i c h  the potenti a l  envi ron
menta l i mpacts of l ocat ing  two l i q uefaction  p l ants in each of three s tate s , West 
V i rg i n i a , Kentucky ,  and I l l i no i s ,  are i denti fi ed . Secti on 1 . 2 exami nes the a l terna
t i ves to and w i t h i n  the program a l ong wi th the envi ronmental consequences assoc i ated 
wi th these a l ternati ves . The SRC- I  E I S  and the Al ternati ve Fue l s E IS prov i de the 
i nformati on necessary for rev i ewing  the prog ram in rel ati on to other e l ements of 
DOE ' s  Program for Technol ogy Devel opment .  

1 . 2  Comment : No val i d  reason for construct ing  a synfuel s  i ndustry - or  even a s i n g l e  
syn fue l s  p l ant - i s  g i ven i n  the E I S .  Supposedl y ,  the fi rst sect i on o f  the 
ma i n  body outl i ne s  the " P urpose and Need for the Coa l L i quefact i on P rogram" 
but one wonders why th i s  secti on was wri tten at a l l .  I t  rec i te s  vari ous  
poss i bi l i t i e s  for so l v i ng the energy c ri s i s  wi thout compar i ng them in  any 
mean i ngful way . What wou l d  be hel pful i s  facts about net energy p roduct i on 
for each approach and about cost effecti veness  ( h ow many dol l ars does i t  
cost  to produce a ba rrel of o i l by coal  l i quefacti on compared to the cost 
of secur ing the equ i va l ent of a barre l  of o i l by conservati on , for i nstance? ) 
( Commenters : 38 , p .  g ;  Spea ker 2 9 ;  46 , p .  2 )  

Response : The mer i ts and envi ronmental impacts of the synthe t i c  fue l s  program as a 
whol e as we l l  a s  reasona bl e a l ternati ves were presented i n  the Al ternat i ve Fue l s  E I S  
noted i n  Comment 1 . 1 .  A s  was d i scussed i n  Sect . 1 of the E I S ,  the p roposed SRC-I  
demonstrati on project i s  on ly  part of DOE ' s  acti v i ti es i mp l ement i n g  the Nati onal 
Energy Act . A study of the cost effecti venes s  of each of the al ternati ves was judged 
not to be appropri ate to the FE I S .  

1 . 3  Comment : Why shou l d  DOE s upport a pl ant whose prima ry product wi l l  be so l i d  fue l ? 
Much of the nati on ' s  ene rgy probl em i s  a " l i q u i d s "  probl em .  We consume 
too much  o i l - much of i t  from forei gn sources of suppl y .  Why shou l d the 
federal government i nvest enormous amounts of taxpayers ' money support i n g  a 
pl ant desi gned to convert domest ic  coal i nto another  so l i d  fue l ?  
( Commenters : 38 , p .  9 ;  Spea kers 2 9 ;  1 7 ,  p .  2 )  

Response : A l arge fraction  of the SRC - I  product s l ate i s  l i qu i ds .  The production  
rati o of so l i ds and  l i q u i d s  can  be vari ed from as much a s  85%  sol i ds wi th 1 5% l i q u i ds 
to a s  l i tt l e  a s  1 0% sol i d s  wi th 90% l i qu i ds .  The process i s  fl ex i bl e enough that a 
commerc i a l  p l ant can be desi gned to produce mostly l i qu i ds i f  th i s  i s  more appropr iate 
to the market. 

There i s  a s i gn i f i cant market for the sol i d  SRC - I  p roduc t .  The dri v i ng force for 
deve l opment of SRC- I i s  d i sp l acement of petrol eum-based p roducts in the energy market .  
Al l SRC- I  products a re capabl e o f  thi s ,  i nc l ud i ng sol i d  p roducts . Combust i on tests  
carri ed out i n  fa l l  of 1 980 i nd i cate that  SRC- I  so l i d s  can be bu rned effi c i ent ly  in  
an o i l -de s i gned bo i l e r .  Economi c anal yses i nd i cated that  if  a typi cal  power p l ant 
o i l -desi gned bo i l er  were converted to fi r i ng SRC - I  so l i d s  at  the expected pr ices , 
tota l costs wou l d be l ower than for convers i on to coal wi th scru bbers . Th i s  i s  a 
market i n  wh i c h  SRC- I  i s  c l earl y competi t i ve .  

I n  ex i st i ng e l ectri c ut i l i ty bo i l ers a l one , th i s  i s  a ma rket segment o f  1 33 mi l l i on 
tons/d of SRC- I .  

I f  a l l s i mi l a r  ma rket segments a re tota l ed ,  the net ma rket ava i l abl e to SRC- I so l i ds 
i s  1 , 044 mi l l i on tons/d by the yea r 2000 . Even a modest penetra t i on of th i s  ma rket 
wou l d  be a l a rge potenti a l  market for SRC- I so l i d s .  
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1 . 4 Comment :  Why do we need two SRC demonstra t i on p l ants ?  Th i s  p l ant  i s  one of two 
proposed SRC demon stra t i on p l ant s ;  the other p roposed for construc t i on nea r 
Morgan town , West  V i rg i n i a .  Why i sn ' t  i t  pos s i b l e  to demon strate the SRC 
techno l ogy wi th on ly  one pl ant?  ( Commente rs : 38 , p .  9 ;  Speakers 2 9 ;  
46 , p .  2 ;  1 7 ,  p .  3 )  

Respon se : SRC- I and SRC- I I  a re not i dent i ca l  tec hnol og i e s . SRC- I i s  bas i ca l l y  a 
so l i d s  product proces s  but add i t i on of a hydrocra c k i n g  step i n  the demonstrat i on 
p l ant de s i gn prov i des a vers i on of two-stage l i quefact i on wh i c h enabl es vary i n g  
product m i x from predom i nant ly  so l i d  products t o  predomi nant ly  l i q u i d  products . A 
so l vent dea s h i ng techn i que i s  used to remove ash  and unconverted coa l from the f i rst 
s tage product .  SRC- I I  i ncreases the  degree of hydrogenat i on of the  coa l by  i ncreas i ng 
the t ime that the coa l s l urry res i des  i n  the react i on ves se l . The resu l t  i s  that 
SRC- I I  produces d i s t i l l ab l e  l i q u i d s  i nstead of a sol i d  product .  As h and unconverted 
coa l are removed by common d i st i l l a t i on in the SRC- I I  process . SRC- I and SRC- I I  use  
d i fferent approaches to  gas i fy i n g  the a s h  and unconverted coa l res i due to  produce 
hydrogen consumed in the l i quefact i on process . SRC - I  and SRC- I I  each have the i r  
re spect i ve me r i ts and depl oyment o f  these techn o l og i e s  wi l l  be governed by i n terests 
of  cu rrent and prospect i ve i ndustr i a l  s pon sors of the two approaches and by market 
forces . To demons tra te both techno l og i es i n  a s i ng l e  p l ant wo u l d  de l ay both tech 
nol og i e s . To convert e i ther project to a dua l -proces s  demon stra t i on wou l d requ i re 
con s i derabl e proce ss  redes i gn ,  w i th accompanyi n g de l ay .  Un l ess  two compl ete tra i ns 
are u sed ( one for each proces s ) ,  one technol ogy must comp l e te i ts start-up  and demon
stra t i on per i ods  before the other can beg i n .  Th i s  is  beca use con s i dera b l e  process 
rep i p i ng and equ i pment mod i f i cat ion  must be done to convert from one mode to the 
other on a l a rge sca l e .  I t  wou l d  be i mpract ica l  t o  swi tch back a nd fort h .  

E ven for u n i t  operat i ons  wh i ch are common t o  both processe s ,  the opt i ma l  des i gn and 
operat i n g  cond i t i ons d i ffer .  Thu s , a comp romi se demonstra t i on pl ant des i gn wou l d  not 
a l l ow e i ther process  to be g i ven i ts best demons tra t i o n .  

I f  the sca l e  o f  the proces ses were ma i n ta i ned as i n  the present des i gn ,  tota l cap ita l  
costs  for a s i mu l ta neous two-tra i n  demon strat i on p l ant  wo u l d  not  be  grea t ly  l es s  than 
for two sepa rate p l ants . If the demon stra t i on were done sequent i a l l y ,  a t  the same 
sca l e ,  costs wou l d  be l owe r than for two sepa rate projects , but  not by a factor of 2 .  

I f  the sca l e  of the process  wa s reduced and a s i mu l taneous demonstra t i on carri ed out , 
cap i ta l  costs cou l d  be reduced . Howeve r ,  i f  the tota l coa l feed wa s kept at  6000 tpsd , 
cap i ta l  costs wou l d  be much greater than for a s i n g l e - purpose p l ant  ( though not a s  
much a s  for two p l ants ) . Tota l project costs for t he  project du rat i on wou l d  probab ly  
not  be  great ly  reduced , compared to the two p l a nts . 

1 . 5 Comment :  Why don ' t  we i n vest  the funds ea rmarked for the SRC- I  p roject i n  l es s  
expens i ve ,  e nv i ronmenta l l y l es s  dama g i ng ene rgy so urce s ?  Accord i n g  to a 
recent study by the General Account i ng Office ( GAO ) , the tota l cost for the 
SRC project may exceed $ 3  b i l l i on .  Nume rous recent  stud i e s  i nd i cate that 
DOE cou l d  produce fa r more ene rgy , reduce our consumpt i on of fore i gn o i l , 
and i n fl i c t  l e s s  damage on the env i ronment  by spend i n g  t h i s  $ 3  b i l l i on on 
so l ar  energy and other renewa b l e  ene rgy sources and energy conserva t i o n .  
( Commen ters : 38 , p .  9 ;  47 , p .  2 ;  Speaker 2 9 ;  Speaker 21 ; Spea ker 1 9 )  

Res onse:  See response to comment 1 . 1 .  The d i scus s i ons  i n  the 1 9 77 Al ternat i ve Fuel s 
E I S  ERDA- 1 547 ) and  Sect .  1 of th i s  E I S  are d i rected toward the dec i s i on concern i ng 
the programma t i c i s sue  rai sed by the commenter .  

1 . 6 Comment :  Al though the D E I S  admi ts pos s i bl e sa v i ngs from energy conserva t i on a s  an 
immedi ate and cost-effect i ve way to dea l wi th the energy prob l em and that 
s o l a r  and other renewa b l e  sources may make a contr i b u t i on , the conc l u s i on 
seems to be that these contr i but i ons are e i ther i ns i g n i f i cant or that they 
need to be augmented by the poten t i a l  contr i but ion  of the SRC- I .  Th i s  con
c l u s i on i s  not borne out  by the facts . If we accept a s  g i ven the noti on 
that there i s  a l i m i ted amount  of Fede ra l money to be spen t ,  then choi ces 
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mu st be made . The most  cost-effecti ve and env i ronmental l y  sound 
a l terna ti ves must be imp l emented . ( Commenters : 38 , p .  1 1 ,  1 3 ;  44 , 
p .  5 ;  46 , p .  2 ;  1 7 ,  p .  2 )  

Response : See response to comment 1 . 1 .  The di scussi ons  i n  the 1 977  Al ternati ve Fue l s 
E I S  (ERDA- 1 54 7 )  and Sect .  1 of th i s  E I S  are di rected toward t h e  dec i s i o n  concern i ng 
the programmat i c  i ssue ra i sed by the commenter .  

1 . 7 Comment :  H i g her pri ces and the conservati on i mpacts of Federa l prog rams have 
resu l ted i n  s i gn i fi cantl y l ower projected end- use demands than those 
quoted in Ta bl e 1 . 1  of the D E I S .  The attached Tab l e I compa res severa l 
recent project ions , a l l  of whi c h  conc l ude that the DE I S  f i gures  overstate 
the case for end-use demand by more than 1 9  quads . Recent  deregu l at ion of 
o i l pri ces and proposed deregu l ati on of natura l gas pri ces are not con
s i dered i n  these tab l es and wi l l  probab l y  reduce dema nd even further .  
( Commen te r :  38 , p .  1 2 )  

Response : Al t hough conservati on offers great potenti a l  for nea r-term reduction  i n  
energy consumpti on and assoc i a ted dependence o n  fore i gn resources , i t  a l one cannot 
prov i de a l ong-term so l uti on . It shou l d  be emphasi zed tha t the dri v i n g  fo rce for 
deve l opment  of SRC - I  i s  d i sp l acement of petro l e um-ba sed products i n  the ene rgy ma rke t ,  
regardl ess o f  conservat ion i mpacts o n  overa l l  energy consumpt i on . Tab l e  1 . 1 i n  the 
E I S  l i sts tota l energy consumpt ion i n  the Uni ted States . The tab l e supp l i ed by the 
commenter on ly  covers the projected end-use consumpti on .  The 1 9-quad d i fference 
between the two ta bl es  resu l ts from the add i t i ona l  ene rgy requ i red  to produce 
e l ectri c i ty .  

1 . 8 Comment :  There i s  no d i scuss i on whatsoever of the comparati ve env i ronmental i mpacts 
of the proposed p l ant  wi th the poss i b l e  sol ar and conservati on opt i on s .  
( Commenters : 38 , p .  1 3 ;  29 , p .  3 ;  4 4 ,  p .  5 )  

Response : See response to comment  1 . 1 .  

1 . 9  Comment :  Sect i on 1 . 2 . 2 i s  enti t l ed "Need for add i ti onal domestic  energy sources . "  
The rewri tten draft E I S  s hou l d ,  i f  poss i bl e ,  exp l a i n  how th i s  need can be 
met by us i ng up our present domesti c energy sources i n  synthe t i c  fuel 
processes . 

Sect i on 1 . 2 . 3  d i scussed " Energy opt i on s "  other than ma k i n g  synthet i c  fuel s 
from coa l . But very few words , and even fewer f i gures , are used to cover 
these opti ons . Some i mportant opti ons s uch  as fus i on ,  the current nucl ear 
powe r ' s b i g  and c l ean brother ,  are not e ven menti one d .  (Commenter:  Spea ker 
9 2 ) 

Response : See response to comment 1 . 1 .  The a l ternati ve fue l s  E I S  ( ERDA- 1 5 4 7 )  noted 
i n  the response to comment 1 . 1  and i n  Sect . 1 of th i s  FE IS  d i scusses  other energy 
supp ly  options  i n  greater deta i l . A s uccessfu l , v i gorou s l y  s upported fus i on program 
wou l d  be expected to l ead to construct i on of a demonstrati on power reactor that wou l d  
beg i n  operat i on i n  the m i d- 1 990s . The 1 980 Annual  DOE Report t o  Congress  est i mates 
that fus i on reactors wou l d add l ess  than . 05 quads of energy to our e l ectri cal sys tem 
by the year 2020 . 

1 . 1 0  Comment :  Sect i on 1 of the i mpact statement does not i nc l ude d i scuss i on of the most  
v i abl e a l ternati ve to syntheti c fuel s ,  name l y ,  government  or ma rket i nduce
ment of more effi c i ent trans portati on veh i c l es .  Yet there i s  n o  d i scuss i o� 
i n  the impact statement of the opti on the government  has , through l eg i s l a 
t i on ,  o f  ra i s i ng gas mi l eage standards . ( Commenters : Speaker 9 2 ;  Spea ker 
2 7 ;  Speaker 89 ) 
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Re sponse : See response to comment 1 . 1 .  As a conserva t i on measure ,  mo re effi c i ent transporta t i on veh i c l es cou l d  s i g n i f i cant ly  reduce near-term demand for l i qu i d  fue l s .  However , such  measures  do not prov i de l ong-term so l ut i ons  to our  ene rgy s upp ly  p rob l ems . 

1 . 1 1  Comment :  On page 1 - 1 1 ,  " D i rect l i q uefac t i on processes typ i ca l ly  have the rma l effi c i enc ies  of 65 to 75 percent and y ie l ds of 2 . 5  to 3 . 0  barre l s of product per ton of coa l . "  

Th i s  mea ns that out of 6 , 000 tons of coa l that the SRC - I  demonstra t i on p l ant  wou l d  be des i gned to use each day wou l d  come to on ly  4 , 000 tons worth of energy equ i va l ent i n  the form of  synthe t i c  fue l . And these f i gures do not a l l ow for any e l ectri c i ty the p l ant  in the p rocess wou l d  use . In other word s ,  far from be i ng the new source of  energy it is c l a imed to be , the SRC- I p rocess is rea l l y  a new way of u s i n g  u p  the ene rgy we a l ready have e ven fa ste r .  (Commenter : Speaker 92 ) 
Response : The expected therma l eff i c i ency , i n c l ud i ng e l ectr ica l  i nput , of a commerc i a l  p l ant  i s  on the order of 70% . That i s ,  for each 1 00 Btu of coa l m ined and fed to the SRC - I  p l a nt ,  70 Btu of energy are a va i l a b l e in the p roduct . I f  used to generate e l ectri c i ty (wi thout scrubbers ) th i s  wou l d  p roduce about 24 . 5  Btu of e l ectri c i ty in e l ectr ic  p l ants h a v i n g  a typ i c a l  convers i on effi c i ency of 35% . 
I f  the same 1 00 Btu were bu rned d i rec t ly  i n  a p l ant  wi th scrubbers , 35 Btu of e l ect ri c i ty wou l d  be i n i t i a l l y  p roduced . But power requ i red to operate the scrubber wou l d  cons ume about 2 to 2 . 5  Btu of  th i s ,  for a net output of  32 . 5  Btu .  Thus  the coa l p rocessed by SRC produces 75% of the net e l ectr ic  ene rgy of d i rect combust i on wi th scru bbers . 

As compensa t i on for th i s  l os s ,  the SRC - I  products a re much more fl ex i b l e  to market demands than coa l . The l i q u i d  p roducts can be used i n  trans porta t i on and other s ectors for wh i c h  coal i s  uns u i tab l e .  Furthermore , the sol i d  products can be used in  combust i on a pp l i cat i ons where coal  cannot eas i ly be used d i rect l y .  
The re a re a l so other economic  a n d  re l i a b i l i ty d i sadvanta ges of sc rubbers wh i c h  are e l i m i nated by b u rn i ng SRC - I  so l i d s .  The SRC - I  so l i d  product i s  env i ronmenta l l y more accepta b l e  than coal i n  that  i t  reduces the prob l ems assoc i ated wi th d i s posa l of scrubber  s l udge . 

1 . 1 2  Comment :  Syncrude i s  the most  expen s i ve and l east  p rofi tab l e  p roduc t .  I n  fac t ,  i t  i s  poss i b l e  that the commerc i a l -sca l e  SRC - I  may drop sync rude a l togethe r and j ust p roduce the more prof i ta b l e  coke and boi l er fue l . 
I n  short , there i s  not h i ng i n  the agreement prevent i n g  I CRC from rece i v i ng over $3 b i l l i on i n  taxpayers ' money to b u i l d  the demonstra tion  p l ant , and then commerc i a l i z i n g  i t  on l y  for boi l er fuel  and coke . 
What ' s  more , i f  after the demonstra t i on p l ant i s  i n  opera t i on for two to f i ve years , ICRC does not fee l  i t  can make the 1 7  to 20 percent return on equ i ty that i t  expects , i t  can ba i l out , l ea v i ng  the DOE ho l d i ng the bag .  The F E I S  shou l d  i nc l ude a sta tement o f  the l ega l  proh i b i t i ons  aga i nst I CRC convert i ng SRC - I  to a so l i d  fuel  fac i l i ty .  ( Commenters : Speaker 43 ; Commenter 65 , p .  45 ) 

Response : A S uccessful  demonstrati on phase wi l l  accomp l i s h  the major  p urposes of the demonstra t i on p rojec t.  Product s l ates dur i ng  commerc i a l  operat i on wi l l  be determi ned by the pri vate owners and presuma b l y  wi l l  be based l arge l y  on cu rren t ma rke t factors and the res u l ts of  the demonstrat i on phase . 
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1 . 1 3  Comment : The SRC - I  fac i l i ty descri bed i n  the DE I S  w i l l  process 6 , 000 tons per stream 
day ( tp sd )  of h i g h -su l fur  coal  duri ng  i ts demonstrat i on phase . Th i s  repre
sents a sca l e- up of 1 20 t imes  from the l argest SRC fac i l i ty - the Fort 
Lewi s ,  Washi ngton p i l ot pl an t .  The DE I S  offers no d i scuss i on of  the 
techn i ca l , env i ronmenta l , or fi nanci al  ri s ks a ssoc i ated with e xpand i ng a 
smal l - sca l e  p i l ot p l ant to a fac i l i ty of th i s  s i ze ,  nor does i t  con s i der 
the a l ternat i ve of construct i n g  a smal l er demonstrati on p l ant . Hence , i t  
seems obvi ous that  a sma l l er demonstrati on un i t  wou l d i n fl i c t  l es s  damage 
on the envi ronment  wi thout compromi s i n g  DOE ' s  programma t i c  goa l s .  
( Commenter s :  38 , p .  1 6 ,  1 8 ;  60,  p .  1 4 ;  29 , p .  1 ;  Spea ker 2 1 ; Speaker 2 9 ;  
2 1 , p .  1 ;  1 7 ,  p .  4 ,  5 )  

Response : I t  i s  a purpose of the SRC- I Program to demonstrate techn i ca l  and economi c 
fea s i bi l i ty at commerc i a l  sca l e  so pri vate i n vestors woul d have the confi dence and 
data requ i red to ri s k  pri vate capi tal  and move i nto earl y commerc i a l i zat i on . Wh i l e  
the Government cou l d  have sca l ed from 50 tpsd to a capaci ty much l ower than 6000 tpsd 
so  that only a modest r i s k  wou l d  be i ncurred , very l i tt l e  wou l d  be accomp l i shed 
towa rd provi d i n g  a basi s for earl y i n i t i at i on of a synfuel s i n dustry . Components i n  
the l i quefacti on sect i on o f  the demonstrati on pl ant are a t  the ma xi mum s i ze that can 
be ma nufactured . Consequent l y ,  no further scal i ng i s  requi red i n  mak i n g  the step 
from th i s  demonstra t i on to a commerc i a l  pl ant as  the components are repeated as  many 
t imes as needed to reach desi red commerc i a l capac i ty .  There are a l so econom ic  and 
busi ness  reasons for operati ng a 6000 tpsd p l ant , as d i scussed be l ow .  I f  a 2000 o r  
3000 tpsd pl ant were operated i n stead of 6000 tpsd pl ant , pri vate i n vestors wou l d 
st i l l  be faced wi th the uncert a i n ty of sca l i ng back up to 6000 tpsd . 

A sma l l e r  p l ant  wi l l  reduce capi tal cost , but because of the economi es  of scal i n g ,  
the reducti on i n  capi tal cost i s  not a s  great as  the reduct i on i n  capac i ty .  For 
examp l e ,  reduc i ng capac i ty by 67% from 6000 to 2000 tpsd on l y  reduces capi tal cost by 
42% . The net res u l t i s  that opera t i ng costs i ncrease , re l at i ve to product quanti t i e s , 
and net revenues fa l l . 

The contract wi th ICRC i s  a bus i ness arrangement  that env i s i on s  product s a l e s  and 
prof i tab l e operat i on that wi l l  resu l t in I CRC buy i n g  the p l a nt from the Governmen t at 
f u l l economi c va l ue .  The economi c va l ue of  a down s i zed pl ant may be reduced to the 
extent that buyout is  in  jeopardy and the Government wi l l  not recover part of i ts 
i nvestment .  

1 . 1 4  Comment : P l ant  des i gn s  are conceptua l  and control technol og ies  are untested . Fa i l 
safe mechani sms and mi ti gat i on meas ures have not been devel oped to protect 
the work force , the publ i c ,  and the env i ronment from the hea l th ri sks  
a ssoc i ated wi th SRC- I .  

More t i me sho u l d be spent comp i l i n g  data at the 50 tpsd fac i l i ty at Fort 
Lewi s ,  Was h i ngton , and pos s i b l y  expand i n g  i ts operat i n g  capac i ty to at 
l east  2 , 000 tpsd . 

The proposed SRC - I  p 1 a�t shoul d not be bu i l t  i n  Newma n ,  Kentucky , or any
whe re el se unti l more 1 S  known about the SRC - I  proces s .  ( Commenters : 2 1 , 
p .  1 6 ;  45 , p .  1 ;  Speaker 70 ;  Speaker 2 1 ) 

Response : Sect i on 4 . 1  of the F E I S  d i scusses occ upa t i ona l  and p ubl i c  heal th effects 
and protect i on measures . 

The Fort Lewi s ,  Wash i ngton , s i te i s  not s u i tabl e for the construct i on and ope rat i on 
of a l a rge-sca l e  demonstrat i on fac i l i ty .  I t  does not have adequate coa l , wate r ,  and  
other req u i rements needed for s uch  a pl ant .  The coal l i quefacti on p i l ot pl ants have 
been ope rat i ng for seve ra l years , and the tec hnol ogy deve l opment has  progressed to 
the po i nt where the technol ogy i s  ready for demon stra t i on at commerci a l  sca l e .  
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1 . 1 5  Comment :  If ,  a s  seems l i ke l y ,  DOE dec i des to  go ahead wi th thi s project , i t  shou l d  
keep i n  mi nd i ts statement o n  pages 2 - 1 8  and 2- 1 9 wh i c h  beg i n s ,  "Through 
chem ica l  rea cti ons i nv o l v i n g  coa l , the SRC process  wi l l  p roduce a broad 
range of materi a l  tha t conta i ns carci nogen i c  and mutagen i c  organ ic  com
pounds . . . .  " Th i s  statement i s  a b l anket commi tment by DOE to do every
th i ng pos s i b l e  to m i n i m i ze the r i sks  assoc i ated with these p l ants and to 
conduct ongo i ng research projects to i n s ure that i mpacts a re kept to an 
abso l ute m i n i mum. (Commenter :  46 , p.  6 )  

Response : Commi tments regard i ng hea l th ri s ks a re d i scussed i n  Sects . 4 . 1 , 4 . 5 . 3 ,  
and 4 . 6 . 9 .  

1 . 1 6  Comment:  Not on ly  wou l d  I l i ke t o  see furthe r s tudy done on th i s  p l an t ,  but I fee l 
there needs to be a jo i nt  study done on the hea l th and envi ronmenta l 
effects of a l l  four p l ants be i ng p l anned for th i s  a rea . These stud i e s  
shou l d  not b e  made i nd i v i dua l l y b u t  together  t o  f i nd the comb i ned effects . 
( Comrnente r :  2 ,  p .  1 )  

Response : Cumu l at i ve effects are d i scussed i n  Sec t .  4 . 2 . 5 .  No s i g n i f i cant heal th 
effects a re expected as a resu l t  of the add i t i ve emi ss i ons of proposed synfuel 
p rojects in the a rea . 

1 . 1 7  Comment :  Th i s  p l ant i s  apparently des i gned ,  from everyth i ng I ' ve heard , to make a 
market for western Kentucky coa l . I f  the $3 . 1  b i l l i on were put i nto power 
p l ant scrubbe rs wh i c h  a l so take a great amount of construc t i on workers to 
bui l d ,  that remove su l fur d i ox i de , we wou l d  equ i p  31 power p l ants that 
wou l d  consume the same amount of coal pe r day as the Newman SRC p l an t .  
( Commente r :  Speake r  89 )  

Response : The demonstrati on p l ant wou l d  be cons tructed to demons trate SRC - I  tech
nol ogy , not to prov i de a market for western Kentucky coa l . 

1 . 1 8  Comment :  Even i f  a l l the p l ants a re bu i l t ,  wi l l  they add very muc h towa rds mee t i n g  
the ene rgy demands of  the country? (Commenter :  62 , p .  1 )  

Response : See Sect.  1 . 2 of the FE I S .  

1 . 1 9  Comment:  The FEIS  shou l d  i nc l ude a statement expl a i n i ng to what e xtent SRC - I  con
struc t i on is  i ntendedto demons trate the econom i cs rathe r than  technol ogy 
of synthet i c  fue l s .  ( Commenter :  65 , p .  45 ) 

Re sponse : The purpose of the SRC- I project i s  to demons tra te techn i ca l  and economic  
v i a b i l i ty a s  we l l  as envi ronmental  acceptab i l i ty .  Al l are i mportant i n  ach i ev i n g  a 
successfu l  demonstrati on .  

1 . 20 Comment :  The FE I S  shou l d  i n c l ude a statement o f  the proport i ons , i n  o i l equ i va l ent 
barre l s  per day , of eac h type of SRC - I  product ,  and the e s t i mated pr i ces 
and marketa b i l i ty of each . ( Commenters : 6 5 ,  p .  45 ; 6 2 ,  p .  1 ,  Speaker 
9 3 )  

Response : Econom i c  eva l uati ons of pr i c i ng of SRC - I  products carried out i n  l ate 
1 980 i nd i cate that the net p roduct s l ate i s  economi ca l l y compet i ti ve , for a fu l l 
sca l e  commerc i a l  p l ant . The p l ant des i gn used for ana l ys i s  produce s approx imate ly  
50% l i q u i d  products a nd  50%  so l i d  products . I t  was assumed tha t the pl ant wi l l  
sta rt up i n  1 990 . 

I n  th i s  study l i qu i d  pri ces were ass umed to be equ i va l ent to the anal ogous petrol eum 
p roducts , a s  predi cted by the Energy Informati on Adm i n i s tra ti on ' s  "Annua l  Report to 
Congress  - 1 97 9 . " These pr i ces were then used to ca l cu l ate a requ i red se l l i ng pr i ce 
for the sol i ds p roduced . 
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T h i s  sel l i ng pr ice  ( adj u sted to 1 980 dol l a rs ) wou l d  be $2 . 82 per mi l l i on Btu or 
$ 3 . 25 per mi l l i on Btu i ncl ud i n g  transportati on wi th i n  500 mi l e s .  Thi s pr ice  i s  
competi t i ve i n  the l arge market for convers i on o f  presentl y o i l -fi red boi l ers to 
coal  fi r i n g .  Ana l ys i s  i nd i cates that if a l l  cost factors of the convers i on are 
accounted for , SRC- I wou l d  be competi t i ve wi th coa l fi r ing  p l us  scrubbers  when a 
representati ve o i l - fi red boi l er i s  converted to coa l - based fue l s .  T h i s  wou l d  be 
true even i f  SRC- I sol i d  products were pri ced as h i g h  as  $ 3 . 80 to $4 . 30 per mi l l i on 
Btu ( dependi ng on fi r i ng mod e )  rather than the predi cted $3 . 25 per mi l l i on Btu . 

I f  petro l e um- based fuel s esca l ate faster than pred i c ted by E I A ,  the a l l owabl e so l i d  
fuel  pr ice  i s  even l ower .  Thus  SRC - I  products wi l l  be competi t i v e  i n  the overa l l 
energy market . 

Shou l d sol i d  products be pri ced at c l ose  to the i r  brea k-even pri ce for convers i on of  
o i l - fi red boi l ers ( i . e . , the pr ice a t  wh i ch net costs to the power company ba l ance 
coal  f i r i ng w i t h  scrubbers ) ,  l i q u i d  products from the SRC - I  p l ant  cou l d be pr i ced 
bel ow compet i ng petrol eum-based l i qu i d s .  Where the savi ngs wou l d  occur ( i  . e . , i n  
so l i d s  pr i c i ng or l i q u i d s  pr i c i ng )  wi l l  depend on t h e  energy marketpl ace . See 
Sect .  2 . 2 . 1 . 1  on product s l ate . 

1 . 2 1  Comment : Al though the DOE h a s  been des i gnated as  l ead  agency , w i th USEPA assumi ng  
the cooperati ng agency pos i t i on ,  co-authors h i p  of the DE I S  was  a greed upon 
and presume d .  

Questi on : Why was th i s  understan d i ng n o t  forma l i zed , t o  g i ve USEPA a 
stronger pos i t i on i n  addres s i ng i ts concerns and assuri ng the ful l con
s i derati on of the i r  concerns ?  Wi thout a forma l a ssurance of co-authorsh i p ,  
can equal  jur i sdi cti on be as sured? (Commente r :  1 8 ,  p .  8 )  

Respons e :  A s  coope rat i ng agency , t h e  USEPA revi ewed a n d  commented on t h e  prel i mi nary 
Draft E I S  for SRC- I .  Those comments were cons i dered i n  prepari ng  the Draft E I S .  
I n  add i t i on ,  a number o f  i n teragency meeti ng s  and agreements occ u rred dur ing  the E I S  
p rocess . 
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2 .  GENERAL COMMENTS ON THE D E I S  

2 . 1  Comment :  For the N EPA p rocess to have any benefi t  a n  adequate s i te sel ect ion  
ana lys i s  must be  ava i l ab l e  before the  s i te i s  sel ected , an  a s sessment of  
competi ng tec hno l o g i es must be ava i l a bl e before a tec hno l ogy i s  se l ected , 
a n  a na l ys i s  of the i mpacts of p l ants of va r ious  s i zes must be avai l a bl e 
before a commi tment i s  made to a pl ant of any set s i ze ,  and deta i l ed 
a na l y s i s  of a l l the impacts a nd programma t i c  i s sues must be ava i l a b l e  
before a commi tment i s  made to fund i ng the p l ant .  A s  we have seen none 
of these ana l yses have been adequately compl eted on the SRC- I p l a n t .  
( Commenter :  38 , p .  6 9 ;  S pea ker 2 9 ;  6 5 ,  p .  1 7 ) 

Response : See responses to Comments 1 . 1  and 1 . 1 3 . S i te sel ection  i s  d i scus sed i n  
Append i x  B o f  the F E I S .  

2 . 2  Comment : Under the present c i rcumstances , the ob l i gati on of DOE i s  c l ea r ,  i t  
must  compl ete an  actua l  p l ant des i gn a s  wel l as  envi ronmental stud ies  
a nd e i ther prepare an  ent i re ly  new E I S  or  c i rc u l a te a suppl emental E I S .  
( Commenter :  38 , p .  7 0 ,  S pea ker 70 ;  Spea ker 2 1 ) .  

Respons e :  To comp l y  wi th the requ i rements o f  N E P A ,  D O E  i s  i s s u i ng th i s fi na l  
envi ronmental impact sta tement ( FE I S )  based o n  the best ava i l a bl e i nforma t ion pr ior  
to  any deci s i on to  proceed wi th maj or deta i l ed des i gn efforts and  to  commence con
structi on of  the S RC fac i l i ty .  Uti l i z i ng a t i eri ng approac h ,  DOE wi l l  perform suppl e
menta ry NEPA rev i ews as necessary to address s i g n i f i cant envi ronmental impacts not 
wi th i n  the scope of the F E I S .  Fo r exampl e ,  further NEPA rev i ew wou l d  be requ i red i f  
envi ronmenta l l y s i gn i fi cant new i nforma t ion rel evant to the sel ect i on o f  envi ronmenta l 
contro l  equ i pment a r i ses a s  a res u l t  of further des i g n  efforts . Th i s approach i s  
i dentica l  t o  the one be i ng fol l owed for the p roposed SRC- I I  proj ect near Morga ntown , 
We st V i rg i n i a , wh i c h  wa s coordi nated wi th the E nv i ronmenta l Protecti on Agency ( EPA) . 
Other envi ronmental rev i ews wi l l  be carr ied out by other Federal  agenc i e s  dur i ng  
thei r permi tt i ng process . 

2 . 3  Comment :  A reader o f  the D E I S  can  on l y  concl ude that no one knows what the impacts 
o f  a synfuel s pl ant wi l l  be and that peopl e l i v i ng near the pl ant wi l l  be 
u sed as  human g u i nea p i g s . The apparent concea l ment and the l ack  of facts 
a re equa l l y fri ghten i ng .  ( Commenters : 1 7 , p. 1 -9 ;  2 1 , p. 1 6 ;  38 , p .  40 ;  
46 , p .  2 ;  6 5 ,  p .  2 )  

Response : Th e E I S  a n a l yzes the various  envi ronmenta l impacts i nc l ud i ng hea l th effec ts 
a s soc i ated wi th the construct ion and operat ion  of  a 6000 tpsd demonstrati on pl ant 
based upon best a va i l a b l e  i nforma t ion ( see Sect .  4 ) . Impacts of the pl ant wi l l  be 
m i n i mi zed to the extent poss i b l e  through  mi t i gation  and mon i tor i ng programs deta i l ed 
i n  Sects . 4 . 5  a nd 4 . 6  of the F E I S .  

2 . 4  Comment :  Have you cons i dered the damage t h i s  wi l l  do to our  c i ty and county?  Our  
a i r  wi l l  be pol l uted , our  schoo l s ,  roads , tra nsporta t i on fac i l i t i e s ,  
everyth i ng a l l over extended . ( Commenter : 43 , p .  1 )  

Response :  Ai r qua l i ty impacts a re d i scussed i n  Sect .  4 . 2 . 3 . 1 a nd  soci oeconom ic  
i mpacts i n  Sec t .  4 . 2 . 4  of t he  F E I S . See a l so response to comment 2 . 3 .  

2 . 5  Comment :  When the DE I S  i s  rewri tten and sent out to the publ i c  aga i n ,  i t  shou l d  
have l ess  j a rgon and more i nforma t i on , i n  usa b l e  forms , on the p roposed 
SRC- I p l ant a nd proces s ,  and on other fue l s  and proces ses . The enti re 
Vo l ume I shou l d  be compl ete ly  rewri tten for ea s i er use by a publ i c  whi c h  
i s  i nte rested i n  t he  I CRC proposa l ,  b ut  not fami l i a r  wi th t he  techn i ca l  
j argon w i th wh i c h  t he  cu rrent document i s  stuffed . ( Commenter : S pea ker 92 )  
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Response : Wi t h i n  the constra i nts of ma i nta i n i ng technical  accuracy and cred i b i l i ty ,  

the F E I S  has  been wri tten i n  p l a i n  l anguage .  When poss i bl e ,  the more techni cal  

d i scus s i ons have been pl aced in Append i xe s .  

2 . 6  Comment :  Are the products produced by thi s p l ant g o i ng to benefi t  d i rectly Ameri ca , 

Kentucky , Dav i es s  County , Owens boro? ( Commenter : 47 , p .  3 )  

Respons e :  Al l four  wi l l  benefi t  d i rectl y t o  vary i ng degrees . S e e  Sect . 1 of the 

FE I S .  Local economic  benefi ts are d i scussed in Sec t .  4 . 2 . 4  of the FE I S .  

2 . 7 Comment :  Sett i ng March 2 a s  the cut  off peri od for comments i s  certa i n l y  not 

a l l owi ng enough  t ime for resi dents to a bsorb the l engthy documen t .  

( Commenter : 1 4 ,  p .  1 )  

Response : The 45-d comment peri od i s  cons i stent w i th the m i n i mum t ime period for 

pub l i c  comment spec i f i ed by CEQ regu l ations . 

2 . 8 Comment :  The  report doesn ' t  state the envi ronmenta l i sts ' v i ews strong ly  enoug h .  

T h e  report straddl es  t h e  fenc e .  I t  g i ves equal p l ay t o  the pros and to 

the cons . S i nce ou r e l ected off i c i al s won ' t  represent the pos i t i on of 

t hose opposed to the p l ant , the report shou l d  ta ke u p  the burden . S i nce 

the report doesn ' t  emphas i ze enough the fau l ts of these proposed p l ants , 

i t  i s  fau l ty .  ( Commenter : Speaker 1 03 )  

Response : The purpose of the E IS i s  to provi de a ful l and fa i r  d i scuss i on of s i g

n i fi cant envi ronmenta l i mpacts and to i nform dec i s i on makers and the publ i c  of the 

reasonabl e a l ternat i ves  whi c h  wou l d  avo i d  or mi n imi ze  adverse impacts or enhance the 

qua l i ty of the human envi ronment.  

2 . 9 Comment:  There i s  no guarantee that anythi ng the company commi ts  to i n  the draft 

envi ronmental i mpact statement wi l l  be carr i ed out .  In severa l i nstances , 

the Un i ted States Supreme Cou rt has sa i d that the E I S  i s  not a l ega l l y  

b i nd i ng document . Under the terms of the contract between I CRC and DOE ,  

t here i s  n o  l egal i ncenti ve for I CRC to operate th i s  p l ant under any o f  the 

many envi ronmental l aws that current ly  ex i st .  ( Commenters : Speaker 8 9 ;  

Speaker 50)  

Response : The i ndustr i a l  partner wi l l  have to compl y  wi th al l appl icab l e Federal , 

s tate , and l oca l  envi ronmenta l l aws . I n  add i t i o n ,  the i ndustr i a l  partner i ntends to 

carry out the mon i tor in9 and mi t i gati on except where spec i f i ca l l y  descri bed a s  a DOE 

respon s i bi l i ty a l one . ( See Sects . 4 . 5  and 4 . 6  of the F E I S . )  

2 . 1 0 Comment : I wou l d  l i ke to s ee a cost- benefi t  rat i o  conducted here , i nc l u d i ng fuel 

consumpt i on by truc k ,  ra i l ,  and barge , soci oeconomi c i mpacts on surround i ng 

commun i ti es , d i sp l acement of l andowners cos t ,  pos s i bl e  c l eanup costs and 

ra i l  and road mai ntenance , and l os s  to crop y i el d .  ( Commenter : 8 ,  p .  1 )  

Response : A cost-benef i t  ana l ys i s has not been conducted and i s  not requ i red . 

2 . 1 1  Comment:  Wi l l  the l and s tri pped of coal for the Newman SRC- I P l ant be restored to 

a benefi c i a l u s e  s i mi l ar to the ori g i na l  use?  The cost effecti veness of 

synfuel production  cannot be properly eva l uated wi thout i nc l ud i ng the 

costs  of l and restorati on and asses s i ng the qual i ty of the restorati on . 

( Commenter:  44 , p .  2 )  

Respons e :  Land s tr i p -mi ned for coal must  b e  rec l a i med pursuant to the requi rements 

of the Surface Mi n i ng Control and Rec l amation  Act of 1 97 7 .  See the th i rd paragraph 

of  the Foreword . Reg i onal  coal  m i n i n g  effects  are addressed i n  Sec t .  1 . 4 . 3 . 5  of the 

FE I S .  
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2 . 1 2  Comment : The d i sc u s s i on of cumu l a t i ve effects  ( pages 2 -30 through  2 - 3 2 )  omi t s  the propo sed A. B. Brown Generat i n g  Sta t i on add i t i on wh i c h  has a con struct i on schedu l e  para l l e l  to the sched u l e  for the prop osed SRC- I  projec t .  ( Commen ter : 5 5 ,  p .  2 )  

Re spon se : The text i n  Sect .  2 . 3 . 1 . 3 has  been corrected to i n c l ude the A .  B .  Brown Generati ng  Stat i o n .  However ,  the  summary of the  impacts i n  Sec t .  2 . 3 . 1 . 3 of the  E I S i nc l uded the impacts from t h i s  p l a nt .  I n  add i t i on ,  t he  A. B .  Brown Generat i n g  Sta t i on wa s con s i dered i n  Sect .  4 . 2 . 5 . 1 i n  the E I S .  

2 . 1 3  Comment : The c umu l a t i ve impact of SRC- I  and the W i l son p l ant  s hou l d  be adequate l y  con s i dered . ( Commen ter : 46 , p .  4 )  
Re sponse : The W i l son p l ant i s  con s i dered i n  the cumu l a t i ve effec ts d i sc u s s i on i n  Sec t .  4 . 2 . 5 . 1 o f  the FE I S .  

2 . 1 4  Comment : Has  a p p l i c at i on been made for the requ i red permi ts ? W i l l  DOE and EPA  requ i re a f i rm comm i tmen t to t he perm i t schedu l e  be fore any construct i on i s  a l l owed ? ( Commen te r :  1 8 ,  p .  8 ) . 
Respon se : Ta b l e  W . l  of the FE I S  has been rev i sed to show the cu rren t statu s of permit s .  Before any construct i on can commence , a l l necessary perm i t s  wi l l  be obta i ned . 

2 . 1 5  Comment : I t  i s  i ncumbent u p on DOE to pre sent a fu l l  and cand id  appra i sa l  of the experi ence at the SRC p i l ot p l ants . ( 1 )  How have t hose p l ants funct i oned ? ( 2 )  What i f  any sp i l l s ,  fi res , acc idents or re l eases  of hazardous su bstances have occ urred ? ( 3 )  What env i ronmenta l mon i toring  has  taken p l ace at those p l ants  and what  did that mon i tori ng demon strate ? ( 4 )  What de s i gn c hanges need to be made i n  the demon strat i on p l ant i n  the l i ght  of experi ence at the p i l ot fac i l i t i e s .  ( Commenters : 3 9 ,  pp .  27-30 ; 57 , p .  1 )  
Respon se : The overa l l exper ience ga i ned from the opera t i on of t he p i l ot p l a nts  has been fac tored i n to t he des i g n  of th i s  proj ec t .  Tran sporta t i on s p i l l s  are d i sc u s sed i n  Sect .  4 . 1 . 3 . 7  and Append ix  DO of the FE I S .  A summary of the Fort Lewi s exper ience regard i ng s p i l l s  is prov i ded in a recent report [ " Remed i a l  Mea sures  P l an  for a S p i l l  of  SRC L i q u i d  at the SRC P i l ot P l ant , Fort Lewi s ,  Wa s h i n gton ( Au st i n , Texas , The Rad i an  Corpora t i on ,  1 980 ) J .  Append i x  Z ,  Sect .  Z . l , pre sents a summa ry of  the hea l th and sa fety programs at the Fo rt Lewi s and Wi l son v i l l e SRC p i l ot p l an t s .  See a l so re sponse to Comment  5 . 6 .  
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3 .  P LANT DES I GN AND ENG I NE ER I NG 

Water 

3 . 1 Commen t :  Al t hough  t he SRC- I pl ant i s  proposed to operate at a zero d i sc harge mode 
90% of the t ime , the probab i l i ty of t h i s  cannot be pred i cted s i nce the 
rel i a b i l i ty of t he recyc l i n g  system i s  uncertai n .  ( Commenters :  2 1 , p .  5 ;  
1 8 ,  p .  9 ;  1 7 ,  p .  6 ;  Speaker 1 9 ) 

Response : The commenter i s  correct i n  stati ng that the probab i l i ty of zero d i sc harge 
cannot be pred icted w i t h  a great degree of certa i nty because t he re l i ab i l i ty of t he 
recyc l i ng system i s  uncertai n .  There are on l y  a l imi ted n umber o f  fac i l i t i e s  t hat 
are pract i c i ng zero d i scharge in the Uni ted State s .  Most of t hem empl oy sol ar  ponds  
and on l y  a few u se evaporators .  The proposed evaporator des i gn for the S RC- I fac i l i ty 
i s  s im i l ar to the Four  Corners Power Generati on P l ant  near Farm ington , New Mex i c o ,  
w h i c h  h a s  successful  operat i ng  evapora tors . The experi ence at  t he SRC- I demon strati on 
p l ant s hou l d  prov i de val uab l e i n format i on for coal  conve rsi on p l ant  des i g n s  i n  the 
future . Des p i te the cu rrent uncertai n ty the SRC-I  fac i l i ty most l i ke l y  wi l l  not 
cause  a s i g n i f i cant impact on the r i ver water qua l i ty ( see Sec t .  4 . 2 . 2 . 3 ) . 

3 . 2  Comment : From an envi ronmental vi ewpoi nt , the most attrac t i ve operat i on opt i on wou l d  
be tota l recycl e ,  w ith  zero d i scharg e .  

T h e  p l ant i s  be i ng desi gned to  operate i n  a zero d i scharge mode - what 
probl ems wou l d  be encountered in mov i n g  p l a n s  from zero d i scharge 90% of 
the t ime to zero d i sc harge 1 00% of the t i me ? ( Commente rs : 2 1 , p.  6 ;  
Speaker 7 9 )  

Respon se : The maj or probl em i n  chang i ng pl ant de s i g n  to ac h i eve zero d i sc harge 1 00% 
of the t ime i s  primari ly  c ost effecti veness . To des i gn  the zero d i sc harge system for 
1 00% on-stream t ime wi l l  requ i re a s i gn i fi cant i ncrease i n  capi ta l  and operat ing  
costs  and  wi l l  on l y  prov i de a s l i g ht i nc rease i n  water qua l i ty .  

Recyc l i ng treated wastewater a t  a l l times dur ing  process  operati on wi l l  requ i re 1 00% 
spare capac i ty for the equ i pment ; t h i s  wou l d  roug h l y  d oub l e equ i pment costs ( i . e . , 
a bout a $1 0 mi l l i on i ncrease ) . The i ncrease wi l l  prov i de on l y  marg i na l l y  better 
protecti on for ri ver water qua l i ty because any treated effl uent d i sc harged to t he 
r i ver mu st sti l l  meet stri ngent l i mi ts devel oped j o i nt l y  by EPA and KDNREP . The 
pu rpose of eff l uent l im i ts i s  to protect the water qual i ty of t he r i ve r .  

Al l envi ronmental impacts , s u c h  as  t hose from sol i d  waste d i sposal  a n d  h i g h  energy 
requi rement s ,  and not j ust  the impact to su rface wate r qua l i ty ,  mu st  be eval uated 
when c on s i dering  tota l recyc l e .  

3 . 3  Comment :  The f i n a l  E IS shou l d  c haracteri ze the effl uent d i scharge  from the retenti on 
bas i n  i n  the event of a 1 0-yea r ,  24-h  storm . ( Commen ter :  56 , p .  2 3 )  

Respon se : I n  t h e  event of a 1 0-yea r ,  2 4 - h  storm , t h e  eff l u ent d i sc harge system from 
the retenti on ba s i n s  wi l l  have vari a bl e  compos i t i on .  Al though c haracte r i st i c s  of the 
d i scharge have not been fu l ly determi ned , the d i sc harge wi l l  u se technol ogy most 
l i ke ly  to meet effl uent l i m i ts defi ned i n  the NPDES pe rmit  i ssued by t he EPA .  More 
defi n i t i ve c haracteri zati on wi l l  be made during deta i l ed des i gn . I CRC wi l l  s imu l ate 
runoff compos i t i on u s i n g  a computer mode l , suc h a s  the EPA Short Storm Water Manage
ment Model  ( SSWMM ) , wi l l  provi de the ana l ys i s  to the EPA and KDNREP for use  in  esta b
l i s h i ng rea l i st ic  effl uent l im i t at i on s , and wi l l  use  the data to des i gn appropri ate 
on s i te storage capac i t i e s , i f  necessary .  
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3 . 4  Commen t :  Page C-55 , Sect . C . 4 . 2 .  The effl uent concentrati on/treatment  p l ant 
performance est imates shou l d  be bo l stered ( i n  an appropr i ate FE I S  Append i x )  
w i t h  a s  much S RC wa stewa ter trea tab i l i ty data a s  ava i l a b l e .  I f  the data 
a re not ava i l a b l e  for i ncorpora t ion  i nto the FE I S ,  the on-go i ng wa ste 
treata b i l i ty program s hou l d  be d i scussed . ( Commenters : 56 , p .  2 2 ;  8 ,  
p .  1 and  1 8 ,  p .  7 )  

Response : The l a boratory program to cha racte r i ze expected contami nants i n  demonstra
t i o n  p l ant  s treams wi l l  i nc l ude i dent i f i cat ion of orga n i c  and i norga n i c  cons t i tuents . 
I n  add i t i o n , the prog ram wi l l  determi ne how effec t i ve l y  the proposed wa stewa te r 
treatment sys tem can contro l  trace tox i c  meta l s and comp l ex trace orga n i c  ma te r i a l s 
that may be tox i c  a nd/or carc i nogen i c .  P i l ot p l ant  wa stewa ters have been obta i ned 
from GKT ga s i f i er mi neral a s h  res i due , expa nded - bed hydrocra c k i n g  of SRC- I ,  SRC-I  
product ion , coa l and  SRC p i l e  runoff , and o i l y  wa stewa ter from SRC- I  opera t i on . 

The was tewa ter treata b i l i ty s tudy wi l l  eva l uate var i o u s  proposed pretrea tment methods , 
i nc l ud i ng separa t i o n  of emu l s i f i ed and f l oatabl e o i l s  a nd meta l prec i p i ta t i on ,  to 
recommend the most  s u i tab l e pretreatment method a nd determ i n e  wa ste removal  effi 
c i ency . The treatab i l i ty study wi l l  a l so eva l uate the use  of a b i o l og i ca l  sys tem 
to degrade contami nants i n  var ious  wa stewa ter streams . Th i s  study wi l l  cons i s t of 
a s er i es of  fl ow reactors opera ted as comp l ete ly  mi xed acti vated s l udge systems . 
These fl ow reactors wi l l  a s s ess  the effects  of s l udge age , tempera ture , and powdered 
a c t i vated ca rbon on the b i o l og i ca l  sys tem so that preferred method of b i otreatment 
can be recommended . F i na l l y ,  the trea ta b i l i ty study wi l l  eval uate tert i a ry trea tment  
processes i nc l ud i ng f i l tra t i o n ,  granu l a r  acti va ted ca rbon adsorpt i on ,  and  ozonat i o n .  

The maj ori ty o f  the wa stewater characteri zation  study i s  expected t o  b e  f i na l i zed i n  
Late 1 98 1 . P re l im i nary data from the treata b i l i ty stud i es s hou l d  be ava i l ab l e i n  
l a te 1 981 o r  ea r l y  1 982 . 

3 . 5  Comment :  D i s c harges of  cadmi um ,  ch l o r i n e ,  chrom i um ,  phenol , and se l en i um wou l d  
s u bstanti a l l y  degrade water qua l i ty and wou l d  req u i re occa s i onal  s h utdown 
of the pl ant  dur i ng l ow r i ver f l ow peri ods to ma i n ta i n  wa ter qua l i ty 
s tandards . The quest i on here ar i ses : What does DOE con s i der  a s  occ a s i ona l 
p l ant  s hutdown? Wou l d  s hutdown occur for one hou r ,  one day , for wha t t ime 
peri od? Who wi l l  d i rec t the shutdown ? Under what cr i ter i a ?  Wou l d  i t  be 
safer  toward the env i ronment  to shut down the pl ant  whenever zero d i scha rge 
cou l d  not be reac hed? ( Commenter : 2 1 , p. 6; 5 1 , p. 2 )  

Respo n s e :  Whether or n o t  there w i l l  b e  a need for any p l a nt shu tdown i n  order to 
protect water qua l i ty and/or the i nd i genous aquat i c  popu l a t i on wi l l  be determ i ned a s  
part o f  the NPDES  permi tt i ng proces s .  T h e  freq uency , c r i teri a ,  a n d  respons i b i l i ty 
for any opera t i onal  act ion s  to protect wa ter qua l i ty and aquat ic  l i fe wi l l  a l s o  be 
addressed i n  the NPDES  perm i t .  

3 . 6  Comment : The  phrase  i n  the D E I S  a bout ri ver fl ows somet imes pro v i d i ng i nsuff i c i ent  
d i l u t i on , l ends one to  bel i eve that  at a l l f l ow l evel s the p l ant  p l ans  on ly  
to d i l ute pos s i b l e  contam i nants a s  the i r major  en v i ronmental  contro l  metho d .  
I s  the pl ant t o  s hut down o n l y  when t h e  r i ver won ' t  prov ide  enough water 
for t he i r  proper d i l u t i on l evel s ?  ( Commenter :  2 1 , p. 8 )  

Respon s e :  D i l u t i on i s  n o t  t h e  maj or  env i ronmenta l contro l  method . The wa stewa ter 
treatment and reuse  system wi l l  remove most of the contam i nants  i n  the wa stewa ter . 
O n ly  trace quanti t i es that cannot be pract i ca l l y  a nd economi ca l l y  removed wi l l  be 
d i scharged . The d i scha rge wi l l  cause i n s i gn i f i cant impact on en v i ronment except i n  
a ra re event when i t  c o i nc i des wi th 7-d , l O-yea r l ow fl ow ( 7Q 1 0 ) '  The a n a l ys i s  of 
water qua l i ty i mpacts in Sect . 4 . 2 . 2 . 3  uses a worst-case scena r i o  i nc l u d i n g  the 
occ urrence of the 7Q 1 0 ' The  pl ant  may be req u i red to shut down when the d i scha rge 
cannot comp l y  w i t h  the effl uent l im i ts set by E PA and KDNRE P .  
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3 . 7  Comment :  Metal  removal i s  proposed to be accompl i s hed by u s i ng a two-stage 
prec i p i tati on u n i t ( fi rst stage at pH 1 1 . 0  and second  stage of pH 8 . 5 ) 
wi th effl uent fed to  a b i ol og i ca l  u n i t  v i a  an equa l i z at i on pond at a pH 
of  8 . 5 .  S i nce  t he best eff i c i ency of the b i ol og i ca l  un i t  can be obtai ned 
at  a pH range of 6 . 5  to 7 . 5 ,  pH adju stment must  occur  before any effl uent 
enters the b i o l og i ca l  system . ( Comrnenter : 1 2 ,  p.  5 ;  65 , pr o 1 8- 1 9 ;  
Speaker 40 ; S pea ker 6 1 ) 

Res on se : A pH-adju stment system ha s been prov i ded pr i or to the b i ol og i ca l  treatment 
system see rev i sed Sect .  C . 2 . 1 . 2  of t he F E I S ) . 

3 . 8  Comment :  I n  the  two- stage bi o l og i ca l  treatment proce s s , bacter i a  are t o  be u sed to 
degrade phenol s ,  organ i c s , and s ome i norga n i c s .  I s  t h i s  a proven process  
and  can  bacteri a  l i ve  at the concentrati ons of orga n i c s  and  i norgan i cs that 
wi l l  be present in th i s system ? ( Commenter :  1 8 ,  p.  5 )  

Response : Effec t i ve b i ol og i ca l  treatmen t  of phenol i c  compounds has  been proven by 
u sing  biol og i cal  systems to treat wastewater generated by t he cok i n g  i ndustr i e s  and 
at  t he W i l sonv i l l e  p i l ot p l an t .  T o  ensure that very h i g h  concentrat i on s  of orga n i c s  
d o  not enter t he b i osystem , orga n i c  concentrati ons wi l l  be contro l l ed to a treatabl e 
l eve l  by : ( 1 )  equ a l i zat i on bas i ns to control l oa d i n g  fl uctuat i on s , ( 2 )  recyc l i ng of 
effl uents  to the wastewater i nf l uent to d i l ute pos s i b l e  h i g h  orga n i c  concentrat i ons , 
and  ( 3 )  u se  of compl ete l y  mi xed bi o l og i ca l  reactors to d i l ute the wastewater t hrough
out  t he bas i n .  I n  add i t i on t o  re lyi ng u pon b i o l og i cal  degradati on o f  p hen ol i c  com
pounds , the wa stewater treatment  system wi l l  have the capa b i l i ty to add powdered 
acti vated carbon d i rec t l y  to the bi o l o g i ca l  aerat i on bas i n s .  

3 . 9  Comment :  Wh i l e  b i o l og i ca l  treatment shou l d  be ab l e to remove most of the carc i nogen i c  
phenol s ,  organ i c s ,  and pol ynuc l ear  aromati cs ( PNA) , paral l e l b i ol og i ca l  
treatment  un i ts s hou l d  be  prov i ded to avo id  the i mpact of severe s hoc k s .  
( Commenter : 1 2 ,  p .  4 )  

Respons e :  Paral l e l u n i ts  prov i de l i ttl e o r  n o  protect i on from severe s hocks ,  because  
both  tra i ns wou l d  be shoc ked s i mu l taneou s l y .  Protect i on from s hocks  i s  best provi ded 
by t he s urge bas i ns to col l ect p i l e  runoff and s p i l l s ,  the equa l i z at i on bas i n ,  waste
water mon i tor i ng , powdered act i v ated carbon add i t i on d ur i ng  both s tages  of b i ol ogi cal  
treatment , and recycl i ng treated effl uent to d i l ute b i osystem feed . 

3 . 1 0  Commen t :  Because  even a s l i g ht upset i n  the product i on process  wi l l  produce very 
h i g h  l evel s of phenol  i n  the effl u ent , every attempt s hou l d  be made to 
reduce phenol  concentrat i on s  by add i ng powdered acti vated carbon in  t he 
equal i zat i on pond . H i g h  phenol  concentrat i on s  resul t i ng from proces s  
u pset were n o t  addres sed i n  t h e  DE I S .  ( Commenter :  1 2 ,  p .  5 )  

Respon se : H i g h  l evel s of pheno l  i n  the  i nf l u ent and /or effl uent of the bi o l og i cal  
treatment system wi l l  be  detected by the mon i t ori ng program . H i g h  phenol  concentra
t i ons  are contro l l ed and l owered by reduced pump i ng rate from the equa l i zat i on pond , 
treated effl uent recyc l e  for d i l ut i on ,  i nc reased powdered acti vated carbon ( PAC )  
add i t i on to the b i o log i cal  system , and i ncreased s l udge recyc l e .  Because  phenol  i s  
amenabl e to both bi ol og i ca l  and PAC treatment ,  no  prov i s i on s  are p l anned for extra 
PAC add i t i on to the equa l i zat i on bas i n .  

3 . 1 1  Comment : I f  you a s sume t hat  b i o l og i ca l s i n  the wastewater treatment system are 
destroyed by an u pset ( pp .  C-25 and 2 6 ) , how l ong wou l d  it take to  re
establ i s h  the b i o l og i ca l s ;  how and from what source wou l d  b i ol og i ca l s be 
rep l en i s hed ; what wou l d  be the effect on p l ant operat i on , part i cu l ar ly  
wa stewater d i scharg e ?  ( Commenter : 46 , p .  6 )  
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Re spon se : Tota l destructi on of the b i oma s s  i n  the wa stewater  treatment system wi l l  re sult  in p l ant  shutdown . Con sequen t l y ,  eve ry precaut ion has  been taken in  the wa stewater treatment system des i gn to make the probab i l i ty of b i oma s s  de struc t i on ex treme l y  l ow .  Al s o ,  c l ose mon i tor i ng  of cr i t i ca l  v i ta l  s i gn s  of  t he  b i ol og i ca l  system wi l l  b e  performed frequen t l y ,  i f  not  conti nuou s l y ,  so t hat  correc t i ve mea sures  a re taken before probl ems  fu l l y  deve l op .  Howeve r ,  i f  tota l  b i oma s s  destruc t i on d i d  occ u r ,  t he  hol d i ng capac i ty of t he  s urge pond s ,  equa l i zat ion  ba s i n , a nd  poss i b l y  the a s h  ponds wou l d  be u sed to reduce or e l i mi nate fl ow on a short-term ba s i s .  Add i ng powdered act i vated carbon and u s i ng the gran u l a r  acti vated ca rbon f i l ter  wi l l  control orga n i c s .  Suspended so l i d s  that do not sett l e  wi l l  be f i l tered . An immed i a te trou b l e s hoot i ng prog ram wi l l  be i n i t i ated to estab l i sh the cau se and determi ne act i on s  requ i red to  retu rn on- l i ne wi t h  new seed s l udge . Re start i ng the b i osystem wou l d  proceed as desc r i bed i n  Append ix  C ,  Sect . C . 2 . 1 . 4  of the FE I S .  

3 . 1 2  Comment : The DE I S  i n d i cated that dur i ng a fa i l u re of any system i n  the wa stewater  
trea tment u n i t ,  t he  u ntreated or parti a l l y  treated wastewater wi l l  be 
d i scha rged d i rect l y  to the Green Ri ver .  Th i s  i s  tota l l y  unacceptab l e .  
Adequate and sec u re on s i te storage shou l d  be prov i ded to conta i n  the 
wa stewater  u nt i l fu l l  treatment can resume . Th i s  a l terna t i ve s hou l d  
be spec i f i ed i n  the FE I S .  ( Commenter :  1 2 ,  p .  5 )  

Re spon se : No capab i l i ty ex i sts  i n  the wa stewate r  treatment p l ant  d e s i gn to bypa ss untreated or part i a l l y  trea ted wa stewater and d i scharge it to the Green Ri ver except re l at i ve l y  c l ean runoff in excess of  the 1 0-yea r ,  24-h storm .  If a g i ven system were to fa i l ,  the p l ant  wou l d  operate wi t h  spare or para l l e l  equ i pmen t ,  h o l d up  capac i ty i n  s urge and equ a l i za t i on pond s .  U l t imate l y ,  reduced product i on rate o r  p l anned shutdown may be req u i red u nt i l fu l l treatment can be re sumed . I n  add i t i on ,  i d l e  ash  ponds  cou l d  be  u sed for  emergency wa stewater storage . Neverthe l e s s , p l ant  d i scharge must comp l y  w i t h  the NPDES  perm i t  l i m i t s  deve l oped j o i n t l y  by EPA and KDNREP . 

3 . 1 3  Comment : D i s i n fec t i on shou l d  be by ozonat i on ,  rat her than c h l or i na t i on , w i t h  the effl uent passed throug h  a f i n a l  pH adj u stment to obta i n  neutra l  pH cond i t i on s .  ( Commenter : 1 2 ,  p .  5 )  
Respon se : San i tary wa stes wi l l  not be co l l ected and t rea ted separate l y ;  i n stead , c omb i ned process  and san i tary wa stes wi l l  be treated and u l t imate l y  d i s i n fected by ozona t i on . Th i s  conc l u s i on i s  based on a req u i red d i s i n fect i on dose of 2 5  mg/1 i ter  or l e s s .  I f  stud i e s  i nd i cate a h i g her  requ i red dose , add i t i ona l  con s i derat i on wi l l  be g i ven to separate col l ec t i on and treatment of the san i tary wa stewater .  I f  san i tary wa stewater i s  segrega ted , c h l or inat i on wi l l  not produce s i gn i f icant quan t i t i e s  of c h l or i nated hydroca rbon s ,  because c h l or i na t i on wi l l  b e  pract i ced for t h i s  sma l l stream on l y .  No c h l o r i na t i on wi l l  be emp l oyed for the treated process  wa stewater  pr i or to d i scharge because no feca l  co 1 i forms are expec ted i n  t h i s stream. 

F i n a l  adju stment of pH pr i or to d i sc ha rge i s  n ot provi ded , because neutra l  pH cond i t i ons  a re req u i red i n  the b i ol og i c a l  sys tems . No pH changes a re expected between the second- stage b i oreactor and the f i na l  effl uent .  Howeve r ,  if the ongo i n g  treata b i l i ty study s h ows that f i na l pH adju s tment i s  necessary ,  an adju stment wi l l  be provi ded . 

3 . 1 4 Comment : The presence of n i trogenous compounds i s  not addres sed i n  the DE I S .  I ncorporati on o f  a dependab l e method of n i trate and n i trogenous compound remova l ( e . g . , b i o l og i ca l  degradat i on )  shou l d  be req u i red in the FE I S .  ( Commenter : 1 2 ,  p .  5 )  

Response : Potent i a l l y  app l i cab l e Kentucky water q ua l i ty cri ter ia  for the Green Ri ver ca l l s for 1 0  mg / 1 i ter  n i trate and 0 . 05 mg/1 i ter  un - i on i zed ammon i a .  Ba sed upon c u rrent stream l eve l s  and quan t i t i e s  to be d i scharged for these const i tuents , the resu l t i ng water qua l i ty wi l l  be we l l  wi t h i n  the noted standard s .  
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3 . 1 5  Comment : Page C-48, l ast  paragraph .  The DEIS i nd i cates that phenol  rec overy i s  
under con s i derati on a s  an  a l terna t i ve for i nc l u s i on i n  the wa stewater 
treatment p l ant .  The FE IS  shou l d  i nc l ude  the  resu l ts of  th i s a s ses sment 
of phenol  rec overy or shou l d  i nd i cate the schedu l e  by wh i ch t he dec i s i on 
w i l l  be made on whether or not  to i n c l ude phen ol recovery . ( Commenter : 
56 , p .  2 1 ) 

Response : A prel i m i nary cost  esti mate wa s performed on the remova l  and recovery of 
phenol i c  compound s from the h i g h l y  contam i nated sour water streams expected at the 
demon strati on p l a nt .  Cap i tal  costs for phenol  recovery ranged from $4 m i l l i on to 
$1 3 m i l l i on .  Su bsequent capi ta l  sav i ng s  i n  the wastewater treatment system from a 
reduced phenol i c  l oad was on l y  3 to 7% of the tota l cap i ta l  costs  for p henol  remova l . 
Ba sed on these econom i c  cons i derat i on s ,  a phenol rec overy system i s  not  be i ng con
s i dered for u se in the demons trati on p l a n t .  

3 . 1 6  Comment :  Page C-20 ,  Sect .  C . 2 . 1 . 2 .  The DE IS  does n o t  c l ear l y  conf i rm that spent 
scru bber l iquor  from the coker-ca l c i ner soda ash  scrubber wi l l  be among 
the streams fed to the was tewater treatment pl ant .  Thi s s hou l d  be d i s 
c u s sed i n  the FE I S .  ( Corrrnenter : 56 , p .  2 1 ) 

Response : The spent scrub b i n g  l i qu or w i l l  be d i rected to t he wastewater treatment 
system .  When t he evaporator of the zero-wastewater d i scharge system i s  operat i ng , i t  
wou l d be routed to the evaporator . The sal ts  wi l l  e i t her appear a s  part of t he 
evaporator sal t cake , or wi l l  eventual l y  be d i scharged as effl uent  to the Green 
Ri ver . If i t  i s  d i scharged , the su l f i te wi l l  be ox i d i zed ,  and t he part i cu l ate wi l l  
be removed by c l ar i f i ers  and f i l trat i on i n  the was tewater treatmen t  system. 

3 . 1 7  Comme n t :  I nformat ion regard i ng t h e  impact o f  t h e  demonstra t i on pl ant o n  the Green 
Ri ver seems onl y  at th i s po i nt to be mon i t ored so t hat  performance and 
re l i a bi l i ty of wastewater treatment and recyc l i ng systems w i l l  be e sta b
l i s hed .  I s  th is  to  be  d one  at  the expense of the qua l i ty of the  Green 
Ri ver . The i nformat i on and experi ence gathered i s  to prov i d e  a bas i s  for 
t he des i gn of  the commerc i a l - sc a l e  wastewater treatment system . I s  i t  
be i ng adm i tted t hat  a mon i tor i ng system d i sregard i ng the hea l th  of t he 
Green R iver i s  to be p ut  i nto effect so t hat  at some future date , when the 
pl ant  i s  sca l ed u p  to commerci a l  s i z e ,  the proper envi ronmental control s 
wi l l  be impl emented ? Only  then , i f  necessary , wi l l  bac k-up wastewater 
recyc l i ng systems be i nc l u ded in the des i g n  to ensure t hat no  d i scharge 
occurs when r i ver  fl ows wou l d  prov i de i n s u ff i c i ent d i l u t i on .  Why not 
imp lement these p l a n s  i nto  the present SRC- I sc hemati c ?  ( Commenter :  2 1 , 
p .  8 )  

Response : Mon i tor i ng wi l l  be u sed to determ i n e  the effec t i venes s  of t he p l ant ' s  
po l l u t i on contro l  system . An i ntegra l  part of the program wi l l  be to  prov i de p l an t  
operators  w i th  performance data s o  that adj u stments  c a n  b e  made to ach i eve e ffect i ve 
wastewater po l l ut i on control . Conti ngency pl ans  wi l l  be ava i l abl e when mon i t or i ng 
reveal s unaccepta b l e  po l l u tant removal  i n  wastewater treatment .  These pl an s  i nc l u de 
u se of act i vated carbon , stor i n g  the effl uent , recyc l i ng the effl uent to the front of 
the wastewater treatment  fac i l i ty ,  reduced pl ant product i on rate , and pl ant  shutdown . 

Effl uent mon i tor i ng w i l l  be req u i red by l aw .  Al though EPA and the Commonweal th of  
Kentucky have  not establ i s hed effl uent  l imi tat i on s  for  the SRC-I  Demons trat i o n  P l ant , 
these agenc i e s  have outl i ned a pl an  to j o i nt ly  deve l op effl u ent  l im i ta t i ons . Because  
these l i mi tat i o n s  w i l l  be based partl y on effl uent  contami nant concentrati ons 
ach i evabl e i n  wastewater treata bi l i ty s tud i es , the  wastewater treatment system w i l l  
be  des i gned to meet s ta ndards t ha t  devel op concurrently wi th  des i g n .  

Dur i ng was tewater d i scharge per i od s , the effl uent  w i l l  b e  mon i tored t o  determ i n e  
comp l i ance w i t h  t h e  nati onal pol l utant d i scharge e l i m i nat i on system ( NPDES ) requ i re 
ments .  Su bsequent d i l ut i on a nd  natural  attenua t i on of  d i scharged mater i a l s wi l l  
l ower concentrat i ons of these materi al s so that impact on water qual i ty w i l l  be l ow 
( see Sec t s .  4 . 2 . 2 . 3  and 4 . 2 . 2 . 4 ) . I n  add i t i on ,  spec i f i c  effl uent l im i t s  for p o i n t  
sources from t h e  S RC- I pl ant  wi l l  be determi ned t o  he l p  en s ure protect i on o f  aqu a t i c  
l i fe i n d i genous to t h e  Green Ri ver and other KDNREP des i gnated s tream u se s . 
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3 . 1 8  Commen t :  The u se of c hroma te or phospha te as a corros i on i n h i b i tor in t he cool i ng system s h ou l d  be avo i ded u n l es s  the adverse effect  of these con s t i tuents on b i o l og i ca l  treatment u n i t s  can be negated . Al s o ,  h i g h  d i sso l ved sol i d s  concentrat ions  i n  the coo l i ng water s hou l d  b e  avoi ded by i on exc hange o r  osmo s i s .  ( Commenter : 1 2 ,  p .  4 )  

Re sponse : Us i ng c hromate or phosphate a s  corro s i on i n h i b i tors i n  the coo l i n g  water system cannot be avoi ded . I t  ha s been a u n i versa l pract i ce i n  i ndus try for decades w i t h  no a l ternate s presen t l y  ava i l a b l e .  I f  c hroma te s are u sed , cool i ng tower bl owdown wi l l  f i rst pass  through  a c hroma te remova l step before reac h i n g  t he b i o l og i c a l  treatment  system . Phosphate s ,  i f  emp l oyed , wi l l  n o t  adverse l y  affect performance o f  t he act i vated s l udge system . Proce s s  opt i on s  for avo i d i ng h i g h  d i sso l ved so l i d s  concentra t i on s  i n  the cool i ng tower , i nc l u d i ng reverse osmo s i s  a n d  i on exchange , wi l l  be eva l uated . 

3 . 1 9  Commen t :  Ou r concerns i nc l ude the des i gnat i on of  the wa stewater treatment p l ant  a s  a zero-d i sc ha rge system when i n  fact vo l at i l e  compounds  may be  evaporated i n to the a i r  as we l l  as d i scharged i n  the Green Ri ver .  ( Commenter : 1 8 ,  p .  1 )  

Respon se : Zero d i sc harge , i n  t he context of t he wa stewater treatment des i gn d i sc u s s i on , refers spec i f i ca l l y  to wastewate r .  A zero-di scharge system i s  be i ng des i gned and wi l l  be capab l e of recyc l i ng water for zero-wastewa ter-d i sc ha rge opera t i on . Vo l at i l e  compound ( VOC) emi s s i on s  from the wastewa ter treatment system wi l l  be i n s i g n i f icant .  

3 . 20 Comment : I f  t he o i l /water separator i s  encl o sed to prevent fu g i t i ve NMH C emi s s i on s ,  how wi l l  t he bu i l dup  of ex pl o s i ve l evel s of NMHC b e  preven ted ( p .  C-42 ) ?  ( Commente r :  1 2 ,  p .  8 )  

Respon se : Covered o i l /water separat i on u n i t  des i gn wi l l  i nc l ude adequate pu rg i n g  a nd vent i n g  o f  a ny col l ected hyd roca rbon emi s s i on s  to  avo id  the safety hazard , a s  necessary .  

3 . 2 1 Comment : The F E I S  must conta i n  a much more deta i l ed d i sc u s s i on of d i ffu ser des i gn 
( Fi g .  C . 6 )  and i ts capab i l i ty of ac h i e v i n g  e s senti a l ly compl ete m i x i n g .  
( Commenter :  1 2 ,  p .  5 ) . 

Re sponse : The d i ffu ser i s  des i gned to extend about ha l fway across t he Green Ri ver and wi l l  be constructed wi th a l arge p i pe wi th perfora ted 2- i n .  o r i f i ce s ,  1 i n .  apart . Jet ve l oc i ty o f  t he trea ted wa stewater wi l l  be a bout 5 ft/s d i rected down stream . However , desi gn capac i ty for t he d i ffu ser has  not been f i n a l i zed . Sec t i on C . l . 2 . 6  of Append i x  C ha s been rev i sed to i nc l ude add i t i ona l  d i scu s s i on and d i agrams of t he proposed system . 

3 . 22 Comment : Sec t i on 4 . 6 . 6  ( p .  4 - 1 40 ) . The FE I S  must conta i n  more i n format i on on the 
de s i gn and effi c i ency of  the water wi t hdrawa l  i ntake screen s .  The screens  
shou l d  be  des i gned to  reduce or prevent poten t i a l  imp i ngement of  l arva l  
fi s he s .  ( Commen ter :  1 2 ,  p .  7 )  

Respon se : Reduct i on or  preven t i on of imp i ngement of l arva l spec i e s  i n  the Green Ri ver is a primary des i gn con s i derati on for the demon strati on p l a n t .  Two water i ntake des i gn s  a re be i ng con s i dered , conven t i ona l  and su bmerged water i ntake structure s .  

I f  t he c onven t i on a l  i ntake structure i s  u sed , i t  wi l l  b e  equ i pped w i t h  one o r  more sets of vert i ca l  trave l i n g  screens  des i gned wi th an approach ve l oc i ty of 0 . 1 5  m/s  ( 0 . 4 9  ft/ s )  a t  mean l ow-water cond i t i on s  ( wh i ch is  when vel oc i ty wou l d  be h i ghest ) . The de s i gn wi l l  be i n  kee p i ng w ith  good pract i ce , so that fl ow wi l l  be d i str i buted a s  even l y  a s  pos s i b l e  throug h  the screen s ,  w ith  m i n ima l  edd i e s , dead spots , and hot spot s .  Free passage for f i s h  wi l l  be ma i n ta i ned i n sofar a s  pos s i b l e .  
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If the su bmerged water i ntake structure i s  u sed , it wi l l  be con structed by s i n k i ng a 
concrete ca i s son a bout 60 ft i nto the ri ver ban k .  A 42- i n . -d i am pi pe wi l l  be jacked 
from i n s i de the cai s son toward the ri ve r .  The p i pe wi l l  be at  l ea st 1 2  ft bel ow 
n orma l  pool l evel to prec l ude i nterference w ith  r i ver  traff i c . Al so , t he p i pe wi l l  
be l a id  to o bta i n  s uff i c i ent  c l earance above the r i ver ' s bed to preven t s i l t  from 
be i ng suc ked i nto the wedgew i re sc reens i n s ta l l ed on the end . The  ri ver bed i s  
d i stu rbed on l y  duri ng i n s ta l l ati on o f  the p i pe and d r i v i n g  o f  the p i pe su pport p i l i n g . 

The impact i n  the E I S  i s  based on the conventi ona l  structu re , wh i c h  represents  the 
worst-case ana lys i s . Even s o ,  on l y  mi nor  impacts  to the Green R iver ' s  ecol ogy are 
expected . 

Data support i ng m i n i mal  impact of entrai nment of aquat ic  mi crofl ora and fauna are 
documented in the  ER, Appen d i x  G ,  pp. 1 68- 1 7 2 . I nforma t i on on entrai nment of phyto
pl ankton , zoop l an kton , merobenthos , icthyopl ankton , and juven i l e  and adu l t  f i s h  i s  
p rovi ded . 

Entra i nment cannot be correctl y determi ned before the p l ant  i s  i n  operat i on .  How
eve r ,  stud i e s  of i chthyop l ankton and eggs  are bei n g  made at  2 -week i nterva l s ,  or more 
frequent l y  dur ing  the hei g ht of the spawn i ng season , between March and October 1 98 1 , 
and wi l l  be cont i n ued unti l the demons trat i on p l an t  i s  i n  fu l l  ope rat i on .  Al so , 
i ntake structu res  and v e l oc i t i es are bei ng stud i ed to m i t i gate the number of organ i sms  
entra i ned . An i ntake vel oc i ty of 0 . 5 ft /s or  l es s  wi l l  be u sed .  

T he  pre l im i nary s tud i e s  of p hytopl an kton and  z oopl ankton wi l l  be  des i gned for u se  i n  
pred i cti ng t he numbe r  o f  organ i sms  present i n  var i o u s  sect i on s  o f  t h e  ri ver and i n  
var i ou s  areas o f  the same stati on .  T hu s ,  i t  wi l l  b e  poss i bl e  t o  est imate how many 
organ i sms a re ex pected under anal ogous  ecol og i cal  cond i t i on s  at  s imi l a r  t imes and 
season s .  The re l at i ve importance o f  the spec i es wi l l  a l s o  b e  determ i ned . 

From these s tud i es , i t  i s  poss i b l e  to est imate t he number of organ i sms  t hat  m i g ht be 
entra i ned . However ,  i t  i s  very d i ff i cu l t to make accurate pred i c t i on s .  The effect 
of entrai nment  can be best  determi ned after water is taken i nto  t he p l a n t ,  before i t  
s ta rts  t o  operate . The project s p on sors wi l l  be respon s i b l e  for c hang i ng des ign , 
part i cu l ar ly  i ntake s peeds , i f  neces sary .  

3 . 23 Comment :  I f  a perforated p i p e /wedgewire  screen i ntake structure i s  under con s i der
a t i on , a br i ef d i sc u s s i on of th i s type of system s hou l d  be presented in the 
a l ternat i ve narrati ve and cou l d  al s o  be i n c orporated i nto the d i sc u ss i on of 
m i t i gati ve mea s u re s .  Our concern i s  that a convent i onal  i ntake structure , 
a s  proposed i n  the  DE I S ,  can cause g reater entrai nment and imp i ngemen t  
impacts when compared to a su bmerged i ntake structure .  ( Commente r :  55 , 
p .  2 )  

Respon se : Both a convent i onal  and a s u bme rged water i ntake structure a re under con
sideratl on .  See respon se to commen t  3 . 2 2 .  

3 . 24 Comment : What i s  the approac h vel oc i ty for water i ntake , s i nce  t h i s  affects  t he 
impact on f i s h  and p l an kton ? ( Commen ter :  46 , p .  6 )  

Response : See response to  comment 3 . 2 2 .  The i ntake wi l l  be des i gned wi t h  a n  approach 
velocity of 0 . 1 5  m/s  ( 0 . 49 ft/ s ) . 

3 . 25 Comment : Page 2 - 1 6 ,  f i fth parag rap h .  T h i s  sect ion  impl i e s  t hat a d i screte system 
wi l l  be ut i l i zed to manage the raw-water treatment s l udg e .  However ,  t he 
D E I S  does not d i scuss  the system . ( Commenter :  56 , p .  3 )  

Response :  Raw-water t reatment s l udge i s  c l a s s i f i ed as  nonhazardous  waste .  A s  s uc h ,  
i t  wi l l  b e  stored , after dewateri ng , o n s i te i n  a nonhazardous was te l andfi l l  a l ong 
w i t h  other nonhazardou s  was tes produced dur i ng normal p l ant  operat i on .  The l ocation  
of the nonhazardous was te l andfi l l  wi l l  be spec i fi ed during  deta i l ed des i g n .  
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�d rocarbon Emi s s i ons  

3 . 26 Comment : S i nce approx i mate l y  90%  of the  hydrocarbon emi s s i on s  wi l l  be due to fug i t i ve Sources , it is d i ff icu l t  to accept the 60 ton s per yea r as be i ny a f i rm f i gure .  Al so that f i g u re a SSumes very eff ic i ent  opera t i on of the fl a re-combustor sys tem , wh i c h  is u ntested on the proposed sca l e  and i s ,  therefore , unproven . What data ex i s t to c onfi rm s uch  expecta t i on s  7 ( Commenters : 60 ,  p .  1 0 ; 1 7 ,  p .  7 )  
Response : The 62 ton s- per-year est imate i n  the E I S  i s  ba sed on exten s i ve test i n g  by the Rad i an Corpora t i on for the E PA of process  l i ne f i tt i n g s  i n  petrol eum refi neri e s  ( EPA 600  1 2-8007 5C ) . T he  fol l owing  va l ves , pump s ,  a nd  fl an ges were Screened : 

Dev ice  tes ted 

Val ves , gas/vapor streams Va l ves , l i g ht- l i q u i d  streams Val ves , heavy- l i qu i d  streams F l anges 
Pump sea l s ,  l i ght- l i q u i d  streams Pump sea l s ,  heavy- l i q u i d  streams 

No . te sted 

564 
91 3 
485 

2094 
470  
292  

The E PA used Rad i an ' s  data  to deve l op em i s s i on rates a nd mon i tor ing  con tro l  effi c i enc ie s , and to deve l op the proposed Synthet i c  Orga n i c  Chem ica l  Man u factu ri ng I ndus try ( SOCMI ) regu l at i ons  for fug i t i ve organ i c  emi s s i on s .  
On the ba s i s  of  perm i t s  i s sued by E P A  over the past few years  t o  modern petro l eum refi ner ies  emp l oy i ng best ava i l a b l e control techn o l ogy ( BACT)  or l owest a c h i eva b l e  emi ss i on ra te ( LAER)  hyd roca rbon contro l s ,  a n  em i s s i on rate of  about 5 to 1 0  t of hydrocarbons per yea r per 1 000 bb l /d of  product i on is expected . 
Coa l refi n i ng does d i ffer from petro l eum refi n i ng .  Proces s - l i ne fi tt ings  are be i n g  des i gned t o  hand l e  the abra s i ve coa l  s l u rry . Cri t i ca l  pumps wi l l  be spa red , and dou b l e  tandem sea l s  wi l l  be equ i pped on centri fuga l  pumps that m i g h t  be exposed to unusua l a bra s i o n .  Al s o ,  the resu l ts of  reg u l a r  i n strument mon i tor i ng wi l l  be stud ied to determ i ne i f  schedu l es i n  the S OCMI  standards are adequate . Thu s ,  the petro l eumeq u i va l ent rate of 3 - t/year hydrocarbons per 1 000 bbl /d for the demon strat i on p l ant (60 tons per yea r )  wi l l  be a rea sona b l e  est imate , con s ider i ng  the i n herent d i fferences between petro l eum ref inery and SRC feedstoc ks , processes , and operat i on s .  The rate a l so agrees wel l with the estimate for the S RC- I I  fac i l i ty .  

T he  des i gn c ontro l s  a nd  mon i tori ng a nd  ma i n tenance sched u l e s  ou t l i ned i n  t he  E I S are based on the New Source Performance Standards for SOCMI and the Dra ft Gener ic  Standards ( for carc i n ogen i c  su bstances ) .  Both of  these regu l at i on s  are proposed , and ne i ther is f i na l i zed . Consequen t l y ,  no formal  regu l atory req u i rements ex i s t for the control  o f  fug i t i ve organ i c  em i s s i on s ,  and the prog ram out l i ned i n  the E I S  i s  more stri ngent than contro l s typ i ca l l y practi ced i n  i nd u stry .  The est imated uncontro l l ed fug i t i ve VOC rate for the demon s tra t i on p l ant wou l d  be about 1 805 t /yea r ,  wh i c h  i s  rou g h l y  c omparab l e t o  rates l i sted for sma l l  petrol eum ref i ner ies  presen t l y  operat i n g  w ithout control  restri c t i on s .  

3 . 27 Comment : A d e s i g n  desc r i p t i on s h ou l d  be i nc l uded for the contro l l ed combustor ( i n c l u d i ng the amoun t of combu s t i on a i r ,  res i dence t ime ,  temperature , and turbu l ence ) and for the fl are ( i n c l ud i n g  hei g h t ,  amount of  combu st i on a i r ,  comp l etenes s  o f  combu st i on ,  f l ame characte r i s t i c s ,  and opac i ty ) . What are the expected em i s s i on s  of part i c u l ate , NMH C ,  PNA,  CO , NOx , H 2 S , S 02 , and other su l fur compounds ? Prov ide est imates of the frequency and  dura t i on of fl a r i n g .  Document  that fl ares ( i n  comb i n at i on wi th the other emi s s i on s )  wi l l  not v i o l ate the amb i ent standards , P S D  i nc rements , the odor standard s ,  o r  opac i ty standards  ( see 401 KAR 63 : 01 5 ,  " Fl ares " ) .  What fl ared substances wi l l  fa l l out  on the ground ( s uch  as pu l veri zed coa l  and NMH C 1 i qu i d s ) , and what wi l l  be the temperature on impact ? How fa r away wi l l  the fl a re cause  n ot i ceab l e  n i g ht-time i l l um i nat i on ?  ( Commente r :  1 2 ,  p .  1 1 )  
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Response : Al t houg h  pre l i m i nary de s i gn concepts can be sel ected and eva l uated based 

on current emi ss i on characteri zat i on , deta i l ed system des i gn cannot be compl eted at 

t h i s t i me .  To establ i s h  pretreatmen t  operat i ng cond i t i ons , capac i t i e s , and turndown 

rati os of i nd i v i dua l  el ements of the c ombustor system and to sel ect combi ned fl ow 

rates and c rossover fl ow rates at whi c h  d i fferent  k i nd s  of combust i on equ i pment  are 

emp l oyed requ i re deta i l ed i n formati on not presen t l y  avai l ab l e .  Thi s requ i red i nfor-

mati on i nc l udes : 

• comp l ete heat  and materi a l  ba l ances for a l l proce ss  equi pmen t ,  

• deta i l ed summary o f  rel i ef va l ve l ocati on s and re l i ef c ond i t i on s , 

• rel i a bi l i ty esti mates to  establ i sh probab i l i ty of fa i l u res or normal rel i ef 

of i nd i v i dua l  equi pmen t ,  

• detai l ed esti mates of magn i tude and durati on o f  hydrocarbon re l ea ses  resu l t i ng 

from spec i f i c  emergency cond i t i on s ,  and 

• probabi l i ty estimates for frequency and durati on of rout i ne ( nonemergency ) 

u psets l eadi ng to rel i ef val ve emi s s i on s .  

Th i s i nformati on depends o n  compl eti on o f  deta i l ed eng i neer i ng current ly  bei ng  

carri ed out .  A s  data  bec ome avai l ab l e , t hey wi l l  be  ana l yzed to est imate how 

frequent ly  t he combu sti on system wi l l  have to deal wi t h  fl ow rates of d i fferent 

magn i tudes .  Th i s ana lys i s wi l l  make i t  poss i bl e  to de s i gn max i mum capac i ty and 

tu rndown rat i os for each e l ement of the tota l combu s t i on system . See rev i sed 

Append i x  C ,  Sec t s .  C . 2 . 2 . 6  and C . 3 . 1 . 5 ,  and the OOE /EPA/KONREP Work  P l an i n  

Append i x  E E . 

3 . 28 Commen t :  The F E I S  s hou l d  i nd i cate t he schedu l e  by whi c h  ref i ned performance est i 

mates , feed- stream compos i t i on est imates , and control l ed combu stor/fl are 

system des i gn i nformati on wi l l  be prov i ded after t he FE I S .  ( Commenter : 

56 , p .  1 4 )  

ResBon�e :  The D OE ,  EPA ,  and KONREP have formu l ated a strategy for generat i ng and 

rev l ewl ng  t h i s desi gn i nforma t i on .  Th i s can be found in t he work p l a n  presented 

i n  Append i x  E E . 

3 . 29 Comment : The OE I S  does not i nc l ude an est imate of control l ed/fl are performance . 

OOE / I CRC s hou l d ,  i n  t he FE I S ,  be abl e to est imate a performance goal for 

the i nd i v i dua l  contro l l ed combustors and t he e l evated f l are for at  l east  

the two a l tern a t i ve combustor/ fl are systems . The  goal  may be , for  examp l e ,  

hydrocarbon-destructi on eff i c i ency . Wh i l e  a more r i gorous  est imate of 

performance m i g ht not be poss i bl e  unt i l l ater i n  the des i gn phase , it i s  

con s i dered i mportant  that some goal be i nd i cated i n  the FE I S .  ( Commenter : 

56 , p .  1 4 )  

Response : The des i gn goal s and cr i ter i a  for i nd i v i du a l  components of t he base case  

contrOTTed combu stor/fl are system are summari zed i n  rev i sed Append i x  C ,  Sect . C . 2 . 2 . 6 .  

3 . 30 Comment :  The O E I S  con s i ders  on l y  one control l ed combustor/fl are system . The FE I S  

s hou l d  i nc l ude a d i scus s i on of a t  l east  one add i t i on a l  a l ternat i ve ,  i nvol v 

i ng e i t her : ( 1 ) a contro l l ed combustor for a l l uncool ed rout i n e  vents ; 

( 2 )  a contro l l ed combu stor for uncool ed gases  from m i nor  upsets ; ( 3 )  an 

e l evated fl are for uncool ed gases from major upsets (wi t h  most hazardous 

gases  goi ng preferent i al l y to a contro l l ed combu stor , i f  pos s i b l e ) ; and  

(4 )  a contro l l ed combu stor for knoc kout l i qu i d s  which  are not recyc l ed .  

( Commenter :  56 , p .  1 4 )  
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Respon se : Severa l a l terna t i ves  wi l l  be eva l uated and compa red to the base-case 
contro l l ed combu stor/fl a re system ( see rev i sed Append i x  C ,  Sects . C . 2 . 2 . 6  and C . 3 . 1  . 5 )  
The most important a l ternati ve i s  the use  of a therma l ox i d i zer at a l l  fl ow rate s u p  
to a prese l ected max imum , a nd  then the ground - fl are f ie l d  at h i g her fl ow rate s .  The 
c rossover fl ow rate wou l d  be se l ected based upon a n a l ys i s  of re l i ab i l i ty data for 
sa fety va l ves a nd other equi pment . If comb i ned random emi s s i ons  from a l arge number 
of  components y i e l d  a rel a t i ve ly con t i nuous  tota l emi s s i on , i t  wou l d  be appropr i ate 
to treat t h i s  w i t h  a therma l ox i d i zer .  The  therma l ox i d i zer i n  the  base  case cou l d  
b e  d e s i gned for a l arger capac i ty ,  o r  a separate therma l ox i d i zer cou l d  be u sed . The 
i ncrea sed assu red percentage destruc ti on i n  the therma l ox i d i zer  must be ba l anced 
aga i n st the h i g her  probab i l i ty of conti n ued , trou b l e-free ope rat i on for the ground
f l are fi e l d .  

Al ternat i ves wi t h i n  the ba se-case des i gn must a l so  b e  eval uated . For examp l e ,  the 
therma l ox i d i zer  can be e i ther cata l yt i c  or noncata l yt i c .  Quenc h sol vents , s ol vent 
ra te s ,  and operat i ng cond i t i ons  for the quench system must be e stabl i s hed . The u se 
of a steam- a s s i sted or enc l osed fl a re i n s tead of the g round-fl are f i e l d  wi l l  be 
eva l uated . The control system to d i str i bute fl ows must be se l ected . 

3 . 3 1 Commen t :  I f  there i s  an emergency o f  the type where a ma s s i ve re l ea se of g a s  i s  
necessary t o  avo id  an ex pl o s i on ,  700 tons o f  hydroca rbon gas wi l l  have t o  
b e  bu rned i n  the a i r-pol l u t i on con tro l dev i ce ca l l ed the control comb u stor .  
But th i s  u n i t  i s  not des i gned yet , s o  we cannot know wha t k i nd o f  eff i c i ency 
of destruct ion of these tox i c  chemica l s  wi l l  res u l t i n  s uch  an emergency .  
( Commenter : Speaker 2 2 )  

Response : The proposed contro l l ed c ombustor and fl a re syst�m descri bed i n  rev i sed 
Append ix  C ,  Sects .  C . 2 . 2 . 6  and C . 3 .  1 . 5 i nc l udes man i fo l d s  and knockout sys tems to 
remove most hydrocarbons , except l i g hter compounds  ( i . e . , Cs ) wh i c h  are ea s i l y  com
busted . In any major emergency the gas wi l l  be sent to the e l evated emergency fl are , 
whi c h  wi l l  be des i gned to hand l e  worst-case upsets ( see responses to Comments  3 . 27 ,  
3 . 29 ,  and 3 . 33 a l so ) . 

3 . 32 Comment : The 700 tons of hydrocarbons , wh i c h  must be broken down ra p i d l y  by the 
f l a re /control l ed combustor system d u r i ng an up set , repre sent a ma s s i ve 
amount  of  poten t i a l  ozone , even w ith  a 90% destruc t i on factor .  A 1 0% 
re l ease  wou l d  be more than t he DE I S  pred i cts  for an ent i re yea r  of p l ant 
opera t i on .  How often d o  trad i t i ona l  ref i ner ies  experi ence upsets ? 
( Commente r :  64 , p .  3 )  

Response : The 700 ton s /h  of hydroca rbon s that are re l eased d ur i ng  a d i s so l ver dump 
a re n ot a l l  fl ared . After  re l ease  from the d i s so l ver , t hey enter a b l owdown vesse l . 
Nea r l y  ha l f  of the hydrocarbons  rema i n  here i n  a l i q u i d  phase . The rest are vapors . 
They a re re l eased from the b l owdown vesse l and further q uenc hed , c onden s i ng the 
hea v i e r  components . The quenc h i ng s hou l d  knock out a maj or  port i on of t he components 
hea v i e r  than C s ·  The vapors wh i c h  remai n  are made up  o f  40 , 000 l bs /h hydrocarbon s 
and 90 , 000 l bs /h hydrogen , i nerts , and nonhydrocarbon combus t i b l e s .  These are fl ared . 
The s i tuat i on of an uncontro l l ed d i s so l ver dump i s  not expected to Occur  more often 
than once per yea r .  

3 . 33 Comment : What wi l l  b e  t h e  ro l e  of b l owdown tank s  i n  contro l l i ng emergency up sets ? 
( Commenter : 4 6 ,  p .  6 )  

Re sponse : B l owdown tan k s  a re part of the emi s s i ons  pretreatment system to reduce the 
concentrat i on of heavy hydrocarbons in gases fed to the contro l l ed combustor or 
emergency fl are . A b l owdown tank wi l l  be provi ded for certa i n  h i g h-pres sure equ i pment 
that wi l l  be s i zed to hand l e  the effl uent from the equ i pment for a per i od l ong enough 
to safe l y  s hut off t he feed to that eq u i pment . As materi a l  i s  dumped i n to the tanks , 
i t  wi l l  be quenc hed by spray cool i ng ,  u s i ng a col d ,  compat i b l e  sol ven t .  The tanks  
wi l l  conta i n  s uff i c i ent vol ume to separate most l i q u i ds from gase s ,  except for sma l l 
entra i ned drop l et s .  The operat i ng pressures and tempe ratures of the tan ks wi l l  be 
i ntermed i ate between those of the equ i pment be i ng rel i eved and t he man i fo l d  to wh i ch 
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the g ases d i scharge . Sol vent add i t i on rates and temperature s wi l l  be des i gned to 
preven t sol i d i fi cati on in the bl owdown tan k  and l i qu i d  transfer l i ne s .  

H o t  gases  from the bl owdown tank s  and rel i ef o f  other equ i pment  n ot requ i r i ng bl ow
down tank s  wi l l  be further quenc hed by spray cool i n g  w i t h  a d i l uent sol ven t .  Sol vent 
add i t i on rates and quench temperatures  wi l l  be c hosen to g i ve a l ow  equ i l i br ium  con
centrati on of C5+ hydrocarbon s in  the quenc hed gas . Immed i a te l y  after t h i s quench , 
gases  wi l l  pass  throug h  a knoc kout drum to  e l i m i nate entrai ned sol ven t  and conden sed 
l i qu i d s .  Further conden sat i on o f  l i g ht l i q u i d s  wi l l  occur i n  t he tran sfer  l i ne s  to 
the contro l l ed combu stor . T he l i ne s  wi l l  be des i gned to prevent accumu l at i on of 
conden sate , and t here wi l l  be a f i na l  l i qu i d  knoc k ou t  j u st before t he contro l l ed 
combu s tor system . Li q u i d s  col l ected at  var ious  stages of the knoc kout sys tem wi l l  
be he l d  for l ater treatment i n  the t hermal oxi d i zer or for recyc l e  to the proces s .  

3 . 34 Comment :  I t  i s  i mpos s i b l e  to l ook  a t  the E I S  data and a s sess  what t he i mpact wi l l  
tru l y  be . T he hydrocarbon emi s s i on s  are est i mated to  be on l y  60 ton s , 
and yet a sma l l refi nery i n  Mount  Vernon puts out  2295 ton s per yea r .  
Someth i ng appears t o  be wrong wi th the hydrocarbon emi s s i on l evel s .  
( Conmenter :  Speaker 40) 

Respon se : See response to comment 3 . 2 6 .  

3 . 35 Comment : Po i n t- source emi s s i on s  o f  hazardous su bstances can b e  contro l l ed w i t h  
proper equ i pment .  Fug i t i ve emi s s i on sources can n ot b e  adequate l y  con
trol l ed ,  such  as those from val ves , jo i nts , etc . I do not be l i eve t hat  
t he DE I S  adequate l y  treated t h i s  prob l em .  ( Commen ter :  3 9 , p .  1 )  

Respon se : Fug i t i ve emi s s i on source control has  been addre s sed to the fu l l e st  extent 
fea s l ble  in  the E I S .  The  E I S d i scusses  avai l ab l e des i gn control s such  a s  doubl e 
mec han i ca l  sea l s  w i t h  a barr ier  fl u i d  system on l i g ht l i q u i d  hydrocarbon pumps , 
n i trogen purg i ng of rec i procat i ng compre s sor d i stance p i eces , and subsequent f l ar i n g  
of purged materi a l s .  These systems represent e s sent i a l l y  1 00% control of  these 
orga n i c  l ea k s .  Becau se no parti c u l a r  va l ve or fl ange des i gn w h i c h  can be u sed i n  a 
vari ety of process  cond i t i on s  has  been s ubstant i al l y  proven to reduce l ea k  poten t i a l , 
t hese components  genera l l y cannot be control l ed through  de s i gn con s i derat i on s .  A 
d i rected i n specti on and repa i r  program wi l l  be adopted for val ves and fl anges handl i ng 
hydrocarbons i n  the p l an t .  T he program wi l l  i nvol ve i nstrument a l  mon i tor i ng of these 
c omponent s  for l ea k s ,  and rep a i r  wi t h i n  1 5  d of l ea k  detect i on ,  i f  pos s i bl e .  The 
EPA ,  in response to t he fug i t i ve organ i c  emi s s i on control sec t i on of t he D E I S ,  has  
j udged t he se con trol s to  repre sent " best  ava i l ab l e  control tec hnol ogy ( BACT ) , "  a s  i t  
ex i st s  today, and , i n  some cases , to g o  beyond BACT requ i rement s .  

3 . 36 Comment :  I n  Tab l e  C . 5 ,  p .  C-41 , the proposed effi c i enc i e s  for fl anges  and va l ves  
in  heavy l i qu i d  serv i ce are too l ow and s ho u l d  be i nc reased . ( Commenter : 
1 2 ,  p .  8 )  

Response : T he Rad i a n  study p ubl i s hed i n  the EPA doc ument ,  Assessment of Atmospheri� 
Emissions from Petro leum Refining, Report EPA/600/2-8007 5c , and the proposed New 
Stat i onary Source Performance Standard s for the Synthet i c  Organ i c  Chemi c a l  Manufac 
tur i ng Industry ( SOCM I )  provi ded the ba s i s  for the des i g n  control s ,  emi ss i on e st i 
mates , and control effi c i en c i e s  for fug i t i ve VOC emi s s i on s .  Accord i n g  to the Rad i an 
study, whi c h  wa s conducted at a number of ref i neri e s , fl anges and val ves  i n  heavy 
l i qu i d  serv i ce l ea k  at  very l ow rates ( a s  compared to pumps , compressors and va l ves  
i n  g a seou s or l i g ht l i q u i d  serv i c e ) .  Heavy l i q u i d s  are l ow i n  vo l at i l i ty ,  re su l t i ng 
i n  re l at i ve l y  sma l l l ea k  rate s from stemmed va l ves . The proposed SOCMI standards 
requ i re mon i tori n g  of gaseous and l i g ht l i qu i d  hydrocarbon serv i ce va l ves  for a 
screen i n g  v a l u e  of 1 0 , 000 vppm. SOCMI requ i re s  no  des i gn control s or regu l ar i n stru
menta l  mon i tor i ng of  e i ther fl anges or val ve s i n  heavy l i qu i d  serv i ce due to the 
re l at i ve l y  l ow l ea k  rate of t hese components . 

The resu l ts of t he Rad i a n  study i nd i cate that fl anges and heavy l i qu i d  serv i ce v a l ve s  
wi l l  n ot l ea k  at h i g h  enoug h concentrati on s  to b e  detected at 1 0 , 000 vppm or h i g her 
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w i t h  an ana l yzer .  The  l ea k s  OCcur  at l ower concentrat i on s .  Both the E I S  and P S D  
perm i t  appl i ca t i on propo se g o i n g  beyond the SOCMI req u i rements  not on ly  i n  i n s t ru 
mental ly  mon i tor i ng these components  on a reg u l ar bas i s  but a l so i n  adopt i ng a l ed k  
def i n i t i on of 1 000 vppm fo r these components ( as compared t o  t h e  proposed 1 0 , 000 vp�m 
regu l atory leak  defi n i t i on ) . Even s o ,  o n ly  55% of tota l mas s l ea k s  from fl anges , 
and 33% of ma s s  l ea k s  from heavy serv i ce  va l ve s wi l l  Occur at concen trat i on s  greater 
than or  equa l to 1 000 vppm . It wou l d  not be ec on om i ca l l y  or tec hn i ca l l y  fea s i b l e  to 
attempt to repa i r  l ea k s  detected be l ow 1 000 ppm . 

3 . 37 Comment : Page C-29 .  Why wi l l  o n ly  some of the hyd rocarbon storage tan k s  have fl oat i ng roofs ? ( Commen ter :  46,  p .  6 )  
Respon se : Hyd rocarbon s can be stored safely i n  e i ther f i xed-roo f or f l oat i n g-roof ta n k s ;  emi s s i on s  from e i ther wi l l  be i n s i g n i f icant  bec a u se the tan k s  wi l l  have i nert-gas b l a n ket i ng , va por recovery ,  and fl ar i n g .  F l oat i ng-roof tanks are safer for storage of vol a t i l e  hydrocarbons such  as nap htha . 

S u l fur Recovery and Control 

3 . 38 Comment : Reduced s u l fu r  spec i e s ,  H2S and COS , are refe rred to as " noncri ter i a  po l l utants "  ( p .  C-30 ) . S i nce the heart o f  the SRC- I  process  for the remova l of s u l fur  from coal  depend s on the genera t i on of l a rge quan t i t i es of these ma teri a l s ,  s hou l d  not some c r i te r i a  be establ i s hed a s  to safe l i m i t s  for these gases ? Or , i s  th i s a matter to be dec ided by the demon strat i on pl an t ?  ( Commenter : 3 ,  p .  1 )  
Respon se : The term noncriteria mean s  that i n suff i c i ent  i n formati on on adverse effects  of  these pol l utants on human hea l th or the env i ronment has  been col l ected to set nat i ona l amb i ent  a i r  qua l i ty standards ( NAAQS ) .  Howeve r ,  other regu l atory agen c i e s  have e stabl i s hed standard s  for H 2S , w ith  wh i c h  t h e  S RC- I p l ant wi l l  comp l y .  Em i s s i on s  w i l l  b e  l im i ted to : 

1 .  H 2 S : Les s  than O . O l -ppm ground - l evel concentra t i on , wh i c h  i s  the Kentucky Ai r Qua l i ty Standard ( odor detecti on l eve l ) .  
2 .  COS : Le s s  than l a- ppm ground- l eve l concentra t i on .  Th i s  i s  the Ctcupat i on a l  Sa fety a n d  Hea l th Act ( OSHA)  standard for H 2S , whi c h  wi l l  b e  u sed because COS and H 2S  have s i m i l ar tox i c i t i e s  and because there are no COS standard s .  

3 . 39 Comment : How corros i ve i s  H 2 S  ( and COS ) under process  cond i t i on s  ( temperature and pres s ure )  to val ve systems , p i pe l i nes , etc . , wh i c h  m i g ht cause  the worst scenar i o descri bed ? ( Corrmenter : 3 ,  p .  1 )  
Respon se : S u l fur  compounds wi l l  cau se o n l y  modera te corros i on rate s ,  wh i c h  can be tolerated through  the use  of corro s i on a l l owances i n  s pec i f i ed meta l t h i ckne s s .  Va l ve s , pumps , and other components subj ect  t o  corro s i on wi l l  be rep l aced o n  a predeterm i ned t imetab l e .  

3 . 40 Comment : S i nce the Se l exo l  un i t  h a s  l arge s u l fur emi s s i on s , a l ternat i ve contro l  methods shou l d  be c on s i dered i n  the  FE IS  ( see Sect . C . 3 .  1 .  1 ) .  ( Commen ter :  1 2 ,  p .  8 )  

Respon se : The se l ect i on of an ac i d-gas  treat i ng process  depends  upon the ac id-gas  pressure , t he rat i o  of  CO2 to s u l fur compound s ,  feed-stream impu r i t i es , hydrocarbon conten t ,  and the treated -stream pur ity req u i rement . The s h i fted syngas  from the s h i ft u n i t  has a bout 360 psi ac i d-gas  part i a l  pressure and conta i n s  no heavy hyd roca rbon s .  P hy s i c a l  so l vent proce sses  such a s  Sel exol  and Rect i so l  are con s i dered more favorab l e for treat i ng th i s  k i nd of gas  stream than are c hem i c a l  a bsorpt i on processe s .  Howeve r ,  of the chem i c a l  processes , a hot carbonate process  such  a s  Benfi e l d ' s  H i - Pure System i s  con s i dered the most l i ke l y .  
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A screen i n g  study of  these processes  was conducted by Lummu s and Parson s .  Lummu s 
had been d e s i g n i n g  a Recti sol  process  for Amer ican  Natural Res ources to treat the 
syngas  from a Lurgi coal  gas i f i er and had a l so compl eted a des i gn for a Canad i an 
H 2 p l ant ,  u s i ng Texaco part i a l  ox i dati on and non se l ecti ve Lotopro-des i gned Recti sol . 
However , Lummu s bel i eves Sel exol  i s  more economica l  than Recti sol on a nonsel ecti ve 
ac i d-gas  removal bas i s .  Accord i ng to the screen i n g  sel ecti on , both Lummu s and 
Parsons recommended Sel exol  or  Benfi e l d ' s  H i -Pure proce s s ; t herefore , Rect i sol was 
e l i mi nated . 

Sel exol  and H i -Pure proces se s  were con s i dered i n  a propri etary trade-off study . 
The cost e st imates from that study s how that the Sel exol  process  i s  econom i ca l l y 
preferabl e to Benfi e l d ' s H i -Pure process : annual  operat ing  costs  of $1 9 . 7 5 and 
$22 . 01 MM ( 1 97 9 ) , respecti ve l y .  Therefore , Sel exol  was s e l ected for gas treat i ng 
of the makeu p stream ( see revi sed Appen d i x  C ,  Sect . C . 3 . 1 . 1 ) .  

3 . 4 1 Comment :  Page 2-9 , fi rst paragraph .  The DE I S  i nd i cates t hat an ammon i a- bu rn i ng  
C l a u s  p l ant  wi l l  be  empl oyed . How wi l l  the ammon i a  ox i dat ion  be conducted 
in a manner wh i c h  wi l l  not d i srupt the H 2 S /S02  rati o ( through  s i mu l taneou s 
oxi dati on of H 2 S ) ? Al s o ,  wi l l  ammon i a- su l fur  sa l ts be formed wh i c h  cou l d  
i mpact Cl a u s  p l ant operat ion ? ( Commenter :  56 , p .  8 )  

Response : An ammon i a-burn i n g  Cl a u s  u n i t  treats both H 2S  and NH 3 • To avo i d  pl u gg i ng  
by ammon i a- su l fur sa l t s , whi c h  wou l d  be typi ca l  of  a C l a u s  u n i t  that was des i gned 
to treat H 2 S  a l on e ,  t he reacti on i s  staged i n  two thermal reacti on z ones  i n  seri e s . 
Before react i on , to avo i d  sal t formati on , ammon i a- r i c h  and ammon i a-free gases  are 
segregated up  to the fi rst zone of the thermal reactor . Furthermore , the l i n e  
conta i n i ng t h e  ammo n i a  ac i d  g a s  i s  steam-traced t o  keep t h e  temperature a bove the 
sa l t-prec i p i tati on temperature . 

Ai r and ammon i a-r i c h  ac id  gas are fed to the f i r st zone wi th  suff i c i ent  ammon i a-free 
a c i d  gas to prov i de an oxygen-defi c i ent  atmosphere . The temperature i s  h i gh , pro
mot i ng t he decompos i t i on of ammon i a  to n i trogen and hydrogen . The react i on products  
from the fi rst zone are combi ned wi th  the bal ance of t he ac id  gas  i n  t he second  
reacti on zon e ,  wh i c h  i s  operated at a l ower temperature .  Here  the H2S and  S02 react 
to form su l fu r .  

Operating  t he fi rst therma l convers i on zone w ith  a defi c i ency of  oxygen prevents the 
format ion of ammon i a - su l fur  sa l t s  due to the essenti a l ly  compl ete reduc t i on of 
ammon i a  to n i trogen . The second zone , operated i n  comb i nat ion wi th  the f i rst , a i d s  
i n  thermal l y  convert i ng formed su l fu r  tr i ox i de to s u l fu r  d i ox i d e .  

3 . 42 Comment :  T h e  DE I S  suggests  that nearl y a l l su l fu r  and ammon i a  wi l l  be removed . 
Actual  coal -convers i on- process  performance records i nd i cate that compl ete 
s u l fur/ammon i a  removal i s  imposs i b l e  becau s e  of the presence of organ i c s  
and meta l s .  The FE IS  s hou l d  d i scu s s  the probl em and prov i de an effect i v e  
sol ut i on .  ( Commenter : 1 2 ,  p .  5 )  

Response : The  D E I S  does  not state that near ly  a l l s u l fu r  and ammoni a wi l l  be removed 
from the coa l . S u l fur  removal  from the coal i s  92% ; n i trogen remova l i s  7 0% .  The 
residual sulfur and n i trogen are present in  the s o l i d  SRC or l i q u i d  products . Th i s  
s tatement refers to removal  of  the  s u l fu r  and n i trogen wh i ch has  been removed from 
the coal . I nd i v i du a l  p roces s  s treams may experi ence near ly  comp l ete removal  of 
s u l fur  or ammoni a  i mpuri ti e s . Th i s  removal may be accompl i s hed when the gas or 
l i q u i d  carr i e r  streams conta i n i ng t hese aci d gases  are sent to the gas treatment 
sect i on of  the p l ant ( d i ethanol ami ne u n i t ,  Se l exol u n i t ,  ammon i a/ s u l f i de water
stri pp i ng u n i t ,  Cl a u s  u n i t ,  and Beavon s u l fu r  removal  u n i t ) . 

3 . 43 Comment : Page C- 5 2 ,  l ast  paragra p h .  The D E I S  addresses  emi s s i on s  of S02  duri ng 
u ps ets . One  " u pset" has not been consi dered , i . e . , the conti ngency that 
the  Beavon u n i t  mi ght  go  down . The  F E I S  s hou l d  est imate the  i nc reased 
s u l fu r  emi s s i on s  ( f rom s u l fur  recovery tai l  gas  and from heaters f i red 
w i t h  pl ant gas )  that m i g h t  resu l t  i f  the Beavon u n i t  goes  off- l i ne .  
( Commenter :  56 , p .  8 )  
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Respon s�: If the Cl aus  ta i l -gas-treat i ng port i on of the Bea von un i t  goes o f f - l i n e , 
approx i matel y 1 25 g/s  of su l fur wi l l  be emi tted to the atmosphere . T he C l a u s  t a i  I 
gas  stream wi l l  be bu rned i n  a thermal ox i d i zer ; thu s ,  the su l fur wi l l  be emi t ted 
as S02 ( 250 g/s of S02 ) '  

The i mpact of f l a r i n g  the Cl a u s  ta i l -gas  was determi ned by s i mu l at i ng the d i spers i on 
of the pl ume , u s i ng the I ndustr i a l  Source Comp lex  ( I S C )  mode l  ( see Sec t .  4 . 2 . 3 . 1  of  
the FE I S ) .  The pred i c ted second - h i g hest  3 - h  and 24- h average S02 concentrat i on s  were 
1 4 9 . 9 and 29 . 3  �g/m3 , respec t i v e l y .  These concentrati on s  account for 2 9 . 3 and 32 . 2% 
of the a l l owab l e  Preven t i on of S i gn i ficant  Deteri orat i on ( PS D )  Cl a s s  I I  i ncremen ts 
and 8% of  t he NAAQS .  Thu s ,  th i s  u pset cond i t i on does not v i o l ate t he standard s .  

I f  the fue l -gas-treat i n g  port i on o f  the Beavon un i t  goes off- l i ne ,  the fuel gas wi l l  
be sent d i rec t l y  to the fue l header from the DEA u n i t ,  bypa s s i n g  the Beavon u n i t .  
The H 2 S  content wi l l  be 0 . 02 wt % ( 200 ppmw ) . Th i s  stream wi l l  have gone through  
su l fur removal i n  the  DEA u n i t  and  w i l l  contri bute about  30% of  the  total fue l  gas . 
Therefore , m i x i ng t h i s w ith  the rema i n i n g  s u l fur-free fue l  gas wi l l  g i ve a fuel  gas 
of  60 ppm H2 S ,  1 2  t imes greater than norma l . Th i s  i nc rease i n  fuel - su l fur  content 
wou l d  cause a 0 . 7 �g/m3 (max imum 24- h average ) S02 i mpac t .  

The 24-h  average i mpact d u e  to al l s u l fur emi s s i on s  from t h e  SRC- I  pl an t ,  i nc l ud i ng 
t h i s  u pset cond i t i on ( Beavon u n i t  down ) ,  wou l d  be 32 �g/m3 S02 ' Th i s  i s  35%  of the 
PSD i ncrement and on l y  9% of the NAAQS for S02 ' 

3 . 44 Comment : Page C-34 , l ast paragrap h .  The DE I S  i nd i cated that Cl a u s  ta i l  gas w i l l  
be i n c i nerated ( ox i d i z i n g  H2 S to S02 pr ior  to emi s s i on )  i f  the Beavon u n i t  
goes off- l i ne .  DOE / I CRC s hou l d  i nd i cate i n  the F E I S  whet her they wou l d  be 
wi l l i ng to i n c i nerate the ta i l  gase s ,  even when the Beavon u n i t  i s  operat
i n g ,  if the H2S concentrat i on exceeds 10 ppm .  ( Ten ppm H 2S  i s  a l evel 
cons i dered in connect i on with New Sou rce Performance Standards for conven
t i ona l ref i nery su l fur recovery pl ants ) .  ( Commenter : 56 , p.  8 )  

Respon se : I n c i nera t i on of the ta i l -gas from the Beavon un i t  does not appear to be 
neces sa ry ,  except d ur i ng  shutdown . The ta i l -gas has a des i gn concentrati on of l e ss  
than  5 ppmv H2S . A s imu l at i on  of  the  d i spersi on of t h i s p l ume , u s i n g  the ISC  mode l , 
i nd i cates t hat there wi l l  be no  v i o l at i on of Kentucky H2 S standards ( odor thresho l d )  
a s  l ong  a s  the H2 S l eve l s are be l ow 50 ppm. If the H2 S in the ta i l -gas  s ho u l d  reach 
50  ppmv , th i s wou l d  i nd i cate a maj or prob l em ,  req u i r i n g  that the Beavon un i t  be shut 
down for repa i r ;  the Cl a u s  ta i l - gas  wou l d  then be i nc i nerated . The effl uent wi l l  
have su l fur compou nds other than H2S  such  as  COS and S02 ' The total s u l fur concen
trati on in the effl uent i s  expec ted to be between 50-1 00 ppmv (as S02 ) '  

Co ker-Ca l c i ner  Scrubber and I n c i nerator 

3 . 4 5  Comment : The PSD  appl i ca t i on i nc l udes more spec i f i c  i n forma t i on concern i ng the 
soda-ash-scrubber des i gn and projec ted performance than does the DE I S .  
The PSD  i n format ion  shou l d  b e  i ncorpora ted i nto the F E I S  by reference . 
( Commente r :  56 , p .  1 7 )  

Respons e :  The co ker/ca l c i ner scrubber i s  d i scu s sed i n  Sect . C . 3 . 1 . 1  o f  t h e  FE I S .  The 
PSD permi t i s  menti oned here as conta i n i ng s uff i c i ent  i nformat ion  to determ i ne BACT 
acceptab i l i ty .  Add i t i onal  i nforma t i on coul d be found i n  the permi t appl i cat i on .  The 
compl ete c i tati on for the PSD perm it  appl i ca t i on i s  the U . S .  Department of Energy , 
Kentucky Department for Natura� Resources and Er,l)ironmenta� Protection, Permit 
App�ication for Air Contaminant Source, SRC-I Demonstration P�ant, Newman, Kentucky, 
November 21 , 1 980 , Append i x  B ,  BACT ( Best  Ava i l a bl e Control Technol ogy proposa l s )  
( see Area 1 3 ) .  
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3 . 46 Commen t :  The PSD  appl i ca t i on i nd i cate s  scrubber des i gn for 85% S02 remova l  and 
92% part i cu l ate removal . The FEIS shou l d  present the rat i ona l e  for not 
des i gn i ng  for h i g her remova l effi c i e nc i e s , espec i a l l y  s i nce the c oker
ca l c i ner i s  suc h a maj or contr i butor of  S02 . If the se l ecti on of the 
scru bber system and its performance i s  l es s  f i na l i zed than i n ferred from 
the PSD  appl i ca t i o n ,  then the FE IS  shou l d i n d i cate the sched u l e  by wh i c h  
the dec i s i on on scru bber des i gn/performance wi l l  be made .  ( Commenter : 
56 , p .  1 7 )  

Respon se . The 85% S02 and 92% part i c u l ate removal  eff i c i enc i e s  a re conservat i ve 
est imates j udged to be appropri ate for a i r  qua l i ty i mpact ana l ys i s .  More des i g n  
i nformat ion  wi l l  b e  ava i l a bl e du r i ng detai l ed eng i neeri ng , when more accurate , 
rev i sed est i mates wi l l  be mad e .  T he actual effi c i enc i es are expec ted to be h i g her  
t han  t hose l i sted above . 

3 . 47 Commen t :  Page C-36 ,  fi rst paragra p h .  The DE I S  i nd i cates that the hydrocarbons and 
reduced su l fur spec i es in t he coker-ca l c i ner off-gas wi l l  be i nc i nerated . 
I f  at a l l poss i bl e ,  the FE I S  s hou l d  i n d i cate a performance goal for th i s  
i nc i nerator. As a m i n imum , the FE IS  shou l d  i nd i cate on what assumpt ions  
( stream compo s i t i on ,  i nc i nerator performance ) the  c oker-ca l c i ner  emi s s i on s  
i n  Tab l e C . 7  were esti mated , and the schedu l e by wh i c h  further i nformat i on 
wi l l  be avai l abl e concern i ng i nc i nerator des i gn ,  feed -gas compos i t i on ,  and 
perfonnance . ( Commenter : 56 , p.  1 7 )  

Response : The performance goa l for the i nc i nerator i s  99+% combust i on of hydro
carbon s and reduced su l fur  spec i e s .  The coker/ca l c i ner  em i ss i ons  l i sted i n  Tab l e  C . 7  
were based o n  the fol l owi ng des i gn data for the i nc i nerato r :  excess a i r ,  about 30% ;  
average temperatu re , about 1 800° F .  Further i nfonnat i on o n  i nc i nerator de s i gn , feed
gas compos i t i on , and performance wi l l  be ava i l ab l e  about 8 months  after vendors are 
contacted for b i d  pac kages . 

3 . 48 Comment : S i nce the soda a s h  scrubber presents a sol i d  waste probl em and has a 
ventur i  wi t h  l a rge energy requ i remen ts , al ternat i ve control methods shou l d  
be con s i dered i n  the F E I S  ( see Sect . C . 3 . 1 . 1 ) .  ( Commente r :  1 2 ,  p .  8 )  

Respon se : Sec t i on C . 3 . 1 .  1 of the E I S ' s  Append i x  C pre sen ts a l i st of a l ternat i ve 
control devices  whi c h  were eva l uated . The wet soda-ash  sc rubber wa s c hosen a s  the 
currentl y proposed a l ternati ve .  Both  t he  energy req u i remen t and  t he  waste d i sposal  
req u i rements  were i nc l uded in  the eva l uati on of  al ternat i ves . 

Coal Hand l i ng 

3 . 49  Commen t :  I wou l d l i ke t o  h i gh l i g ht what probabl y i s  t he most ser i ou s  probl em a t  
the commerci al i zat i on stage . The E I S  c l ea rl y  states that 73% of the PSD  
i nc rement for  part i cu l ates wi l l  be  consumed i n  t he demonstra t i on p l a nt .  
W h i l e  t he  E I S  agrees that  part i c u l ate emi s s i ons  wi l l  n ot  grow l i nea r ly  
wi t h  p l ant  expans i on ,  i t  suggests that  th i s cou l d  be  " a  s i g n i fi cant 
1 i mi tat i on to commerci a l i za t i on . II 

A l i near projec t i on wou l d  resu l t  i n  350% of the a l l owab l e i ncrement 
be i ng u sed . EPA real i zes  that the emi s s i on est ima tes  u sed i n  the draft 
E I S  are based on emi ss i on fac tors ta ken from EPA gu i dance publ i cat i on s .  
Our  i n i t i a l j udgment i s  that the emi ss i on factors a re not that far off . 
We bel i eve that a heavy burden of proof rests  wi th DOE a nd I CRC to demon
strate that th i s  pl ace can be expanded f i ve  t i me s  wi thout v i ol at i n g  PSD  
i nc rement s .  ( Commenter :  Speaker 2 8 )  

Respon se : The DE I S  stated that an est i mated 73% of the PS D 24-h  i nc rement  for 
part i cu l ates wi l l  be consumed by the demon strat i on pl a nt .  Howeve r ,  updated Indust r i a l  
Source Com p l ex ( I SC )  d i spers i on mode l i ng anal yses have recal cu l a ted t h a t  f i gure to 
1 8 . 3% .  The earl i e r  cal cu l at ion  pred i cted a max i mum 2 4 - h  ground-l evel c oncentrati on 
of  26 . 9  �g/m 3 ; the new est imate i s  6 . 7 4  �g/m 3 for the demon strat i on p l ant  a l one and 
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8 .  1 �g/m3 for a l l  PSD sources i n  the area . The new est imated average annua 1 
concentrat i on for a l l PSD Sources i n  the area i s  1 . 2 6 �g/m 1 .  

Based on overl y conservati ve emi s s i ons  est imates and an i ncomp l ete a s sessmen t of  
the  nature of fu g i t i ve-type emi s s i ons , the  ear l i e r  ca l cu l a t i on i nd i cated that  2 0  o f  
the 2 6 . 9 �g/m3 max i mum 24- h concentrat i on was d u e  t o  fug i t i ve emi s s i ons a l one . New 
res u l ts have reduced t h i s  contri bu t i on to 2 . 4 1 of the 6 . 74 �g/m 3 demon stra t i on p l ant ' s  
tota l concentra t i on .  

The reduc t i on i n  fu g i t i ve pa rt icu l ate a i r  qua l i ty impact re s u l ted by con s i deri ng 
three key factors - the effect of wi nd speed on SRC-prod uct storage p i l es and coal 
p i l e  w i nd-ero s i on l osses , the impact of schedu l i ng S RC-product and coa l - l oad i ng and 
u n l oad i ng opera t i ons  for o n l y  8 out of 24 h ,  and the effec ts of u s i ng prewas hed coa l , 
wh i c h  has a very l ow s i l t  conten t .  Each factor i s  d i scussed i n  more deta i l  i n  rev i sed 
Sec t .  4 . 2 . 3 . 1 .  

The pre l im i nary model i n g  resu l t s i nd icate that the commerc i a l  p l a n t  can be con st ructed 
wi t h i n  the 24- h and annual  i ncrement res tr i ct i on s .  The commerc i a l - p l ant model  wa s 
ba sed on a fou rfo l d  i ncrease i n  poi n t-sou rce contri bu t i ons ( coker/ca l c i ner ca pac i ty 
w i l l  n ot s i gn i f icant ly  i n c rease du r i ng comme rc i a l i za t i on )  and a con serva t i ve l y  es t i 
ma ted f i vefo l d i nc rease i n  fug i t i ve emi s s i on s .  Resu l ts i n d i cate t hat a max i mum 56% 
of the 24-h  part i c u l ate i n c rement wi l l  be consumed by the commerc i a l p l ant and other 
PSD  Sources wi t h i n  the impact area of  the SRC - I  p l a n t .  Exten s i ve amb i ent a i r  qua l i ty 
mon i tor ing  wi l l  be conducted d u r i n g  the demon strati on phase to assess  the accu racy of  
t he ISC  model i ng pred i c t i o n s .  

3 . 50 Comment : The DE I S ,  i n  o n e  p l ac e ,  i nd i cates that d u s t  suppres s i on of  t h e  ac t i v e  stoc kp i l e  wi l l  b e  c hem i ca l l y  accomp l i s hed . Another p l ace i nd i cates that i t  w i l l  b e  done w i t h  water.  What effects wi l l  resu l t  from t h e  c hemi c a l  treatment and from the pol ymer u sed for dust suppres s i on in the two fi fteen day stoc kp i l es ? How much acreage w i l l  be used for the ent i re stockp i l e  of coal ? How wi 1 1  i t  be kept from smo l deri ng and g i v i ng off nox i ou s  and tox i c  smoke ? How much o f  the manufactured product wi l l  b e  stockp i l ed ?  W i l l  i t  smo l der a l so ?  ( Commente r :  32 , p .  1 )  

3 . 5 1 

Respon s e :  Dust from the act i ve coa l p i l es and the SRC p i l es wi l l  be contro l l ed by p rewa s h i ng coal , wh i c h  essen t i a l ly  e l im i nates s i l t ,  the source of a i rborne (�75  � )  part i c l es i n  wind eros i on l os ses , and by equ i pp i ng the coa l - and SRC-p roduct hand l i ng w i t h  wa ter spray capa b i l i ty .  Or i g i n a l l y ,  c hem i c a l -wett i ng agents , or surfactants , were con s i dered for u se on the acti ve p i l e s .  No data ex i s t  to i nd i cate that add i n g  surfactants t o  wa ter sprays wi l l  fu rther reduce du st  emi s s i ons . Surfactants  wi l l ,  however , red uce overa l l  wa ter consumpt i on due to the i r  wett i n g  characteri s t i c s .  I f  a reduct ion i n  wa ter consump t i on i s  des i red at t h e  S RC- I p l a n t , su rfactants c a n  b e  added to the wa ter spray sys tem. 

The i nact i ve or re serve coal p i l es wi l l  be covered w i th a sea l substance that wi l l  v i rtual l y  e l i m i nate fug i t i ve em i ss i on s .  Po l ymer coat i ngs used i n  ra i l way s h i pment a re subj ected to con s i dera b l e  v i bra t i on a l  and wi nd ve l oc i ty stresses  not expected i n  storage s i tuat i on s .  The c ho i ce of a coa t i ng for the reserve p i l es wi l l  be based on manufacturers ' guarantees and on demonstrated effec t i venes s .  
The tota l a rea for coa l  storage w i l l  b e  about 20 . 5 acres ( 8  acres ac t i v e ,  1 2 . 5  acres i nact i ve ) . 

Standard i ndustr i a l  pract i ces wi l l  be u sed to control coa l p i l e  smo l de r i ng . These prac t i ces i nc l ude proper l ayer i ng and compac t i on of  p i l ed coal  and tempera ture- or other mon i to r i n g  sys tems to detect smo l de r i n g  area s .  Un l i ke coa l , S RC does not tend to spontaneou s l y  combu st .  

Comment : Current p l ans  ca l l  for p o l ymer to reduce fug i t i ve em i ss i on s .  
what i s  sp rayed o n  coal hopper t h i s i s  true , I recommend your 

coa t i ngs  to be s prayed on coa l reserves I a ssume th i s  spray wi l l  be s i m i l ar to cars to reduce trans port s h r i nkage . I f  f i gures to be recon s i dered , becau se at 



A-264 

l ea st one recent study in Rai l way � found the sprays to be i neffect i ve . 

( Commenter : 4 6 ,  p .  6 )  

Response : See response to comment 3 . 50 .  

3 . 52 Comment :  Page C-7 , th i rd paragra p h .  T h e  D E I S  menti ons  that coal  m i ght a l so be 

recei ved by barge , a l though  the des i gn env i s i on s  a u n i t tra i n .  The coal 

u n l oad i ng emi s s i on s  contro l d i scu ss i on ( e . g . , on DE I S  page C-36 , and i n  

the PSD  app l i cat i on , a rea 1 1 )  addres ses on l y  the u n i t  tra i n  ca se . The 

FEIS s ho u l d  d i sc u s s , at l east  br iefl y ,  the control s that wou l d  be ut i l i zed 

i n  coal rece i v i ng i f  coal were de l i vered by barg e .  How wi l l  i t  be l oaded ? 

What env i ronmental  i mpact wi l l  occur from l oa d i n g  and s h i pp i ng ? What 

stockp i l i ng wi l l  occur at  the l oad i ng s i tes ? ( Commenters :  56 , p.  6 ;  

32 , p .  1 )  

Response : I t  i s  not i n tended for coa l  to be recei ved by barge d u r i n g  the demon 

strati on p hase  of the p l ant .  T h i s i s  a cont i ngency p l an  i n  the event that coal  i s  

p urchased from a m i ne whi c h  does not have rai l acces s .  I f  barges are u sed , BACT 

control s wi l l  be empl oyed to control fug i t i ve emi s s i on s  dur i ng  coal  handl i n g .  

Appendi x  Y o f  the FE I S  d i scu sses  the barge fac i l i ty and the po l l ut i on contro l 

systems that wou l d  be u sed . 

3 . 53 Comment :  Page C-37 , second paragrap h from bottom and e l sewhere i n  the DE I S .  The  

D E I S  i nd i cates baghou se col l ect i on effi c i ency ( 99+% ) on l y  for one bag

hou se in  the coal  hand l i ng system , v i z . ,  the baghou se on t he coal  dryer/ 

p u l ver i zer.  T he PSD  appl i cat i on states a control eff i c i ency of 99 . 5% or 

greater for thi s and the other baghouse  in t he system . T he F E I S  s ho u l d  

c l ear ly  state the performance goal  for a l l of  the baghouses . I f  th i s goal  

i s  at l east  99 . 5% for eac h ,  th i s performance wou l d  be cons i dered BACT , 

a l though s l i ght ly  h i g her eff i c i enc i es wou l d  theoreti cal l y  be poss i bl e .  

( Commenter : 56 , p .  6 )  

Response : The expected col l ecti on effi c i ency of a l l  baghouses i n  the demonstrati on 

plant i s  at  l east  99% , wh i ch i s  con s i stent with typ i ca l  baghou se col l ection  eff i 

c i enc i e s .  W i thout deta i l ed des i gn i nformat i on , i t  i s  i mpos s i b l e  t o  pred i ct the 

eff i c i ency to an accuracy of ±0 . 5% . Col l ecti on effi c i ency i s  a functi on of many 

parameters that are not a l ways constant .  T he  more i mportant parameters that deter

m i n e  col l ect i on effi c i ency are the fol l owi ng : parti c l e s i ze , dens i ty ,  and vel oc i ty .  

Because t h i s  i s  a test i ng  fac i l i ty ,  many d i fferent coa l s  a nd  operat i ng cond i t i on s  

may b e  encountered . The bag houses  wi l l  u l timately be desi gned to operate at max i mum 

eff i c i ency under the most frequen t ly  expected part i c l e  condi t i on s .  A ±0 . 5% error 

in  pred i ct i on of control  eff i c i ency wi l l  not s i gn i fi cant l y  change the re su l t  of  the 

i mpact ana lys i s .  

3 . 54 Comment : Page C-4 9 ,  general comment .  DOE / I CRC s hou l d  advi se EPA regard i ng t he  tests 

for hydrocarbon and ac i d  gas  emi s s i on s  from the coal dryer/pu l ver i ze r ,  and 

regard i ng any p l anned adju stments to dryer temperature/re s i dence t ime i n  

order to reduce these emi s s i on s .  Al so , hydrocarbon emi s s i on s  from th i s 

source shou l d  then be added to Tabl e C . 7 .  ( Commen ter : 56 , p .  6 )  

Respon se : The D OE / I CRC has  p l anned a coal -pu l veri z i ng-dryi ng test to measure hydro

carbon emi s s i on s ;  h owever , the test wi l l  not measure ac i d-gas  emi ss i on s  beca u se 

l i terature i nd i cates that these wi l l  not evol ve i n  s i g n i f i cant quanti t i e s . Li tera

ture a l so i nd i cates that the hydrocarbon evol u t i on wi l l  be sma l l ,  espec i a l l y  non

methane hydrocarbon s .  The resu l ts wi l l  be made ava i l ab l e u pon test comp l et i on and 

data reducti on . If the re su l ts i nd i cate that a mi nor change in the present des i gn

operati ng cond i t i on s  i s  requ i red to reduce hydrocarbon emi s s i on s , then  it  wi l l  be 

rep orted w i t h  the test resu l ts .  If maj or des i gn changes are requ i red , t hey wi l l  be 

reported as the i n formati on becomes ava i l ab l e .  
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3 . 55 Cr Jment :  The  f i n a l  env i ronmenta l sta tement shou l d  refer to the documents prepa red 
by the Fede ra l Offi ce of Ma nagement and Budget that state that i t  i s  the 
i ntent of  th i s project to u se Kentucky No . g coa l or i ts eq u i va l en t .  
( Commente r :  Spea ker 6 4 )  

Respons e :  Append i x  C ,  Sec t .  C .  1 .  1 of  the FE I S  states the i n tent  o f  the proj ect i s  
t o  u s e  Western Kentucky No . 9 coal  o r  i t s equ i va l ent . 

3 . 56 Comment :  I t shou l d  be noted that on ly  a 30-d backup supp ly  of  coa l  i s  pl anned . 
N i nety days s upp ly  i s  a more c u stoma ry bac k up - th i s  wou l d  tri p l e  the 
amount  of s tored coal ( a p prox imate ly  540 , 000 tons ) ,  i ncrea se the l eachate , 
and  further s tress the wa ste water trea tment sys tem . ( Commenter : 1 8 ,  
p .  7 )  

Response :  Si xty days of  reserve coa l  s torage i s  now pl anned for the  p l ant . T he  two 
30-d reserve p i l es wi l l  be covered w i th a crust i ng agent , wh i c h  e s sent i a l l y el i m i nates 
wi nd ero s i on emi s s i o n s .  The p i l es are not expected to be d i stu rbed , except d u ri ng a 
coa l - supp ly  cut-off s i tuat i on .  Total reserve coal p i l e  capac i ty wi l l  be a pprox imate ly  
420 , 000 t (wet ba s i s ) . The  p i l e  w i l l  be eq u i pped wi th a l i ner ,  wi l l  be l ocated a bove 
the 1 00-yea r f l ood p l a i n ,  and wi l l  i ncl ude ra i nwa ter runoff col l ec t i o n .  Runoff w i l l  
i n i t i a l ly be d i rected to a s u rge ba s i n .  The ba s i n  wi l l  be des i gned fo r a 24-h , 
1 0-year frequency s torm .  Effl uent from the bas i n  wi l l  enter the meta l prec i p i tat i on 
stage of the was tewater treatment p l a n t .  The wa stewa ter trea tment p l a nt wi l l  be 
des i gned for the ant i c i pated l oad i ng .  

L i ner Se l ec t i on 

3 . 57 Comment : Page C- 1 2 ,  fi rst paragra p h .  The D E I S  i nd i cates that efforts are u nderway 
to se l ect  the l i ner mate r i a l  for col l ec t i ng runoff from the coal p i l e  ( and 
presuma b l y  from the process area , product storage area , a nd d i s posal  a rea 
as we l l ) .  If further i nforma t i on is a va i l a b l e  regard i ng the na ture of  the 
resu l ts from these test i ng efforts , i t  shou l d  be i nc l uded in the FE I S .  
( Commenter:  56 , p .  2 3 )  

Respons e :  Te s t i ng wi th compacted ons i te c l ay i nd i cates that i ts permea b i l i ty i s  on 
the order of  1 0- 7 cm/ s .  Co nsequent l y ,  s ubj ect  to other tes t i ng for compat i b i l i ty ,  
t h i s  materi a l  w i l l  be u sed for l i ners t o  the max i mum extent prac t i ca l . The process 
area w i l l  a l so i nc l ude cu rbed concrete pads for areas l i ke l y  to be contam i nated .  
Add i t i ona l eva l uat i on i s  be i ng made i n  t he  d i s posa l  a rea s regard i ng t he  use  of  
synthet ic  l i ners and/or c l ay l i ners . 

Synthet i c  l i ners such  a s  h i gh-den s i ty po lyethyl ene , re i nforced hypa l on ,  butyl  rubber ,  
and  neoprene w i l l  be eval uated a nd tested . The E PA document Lining of Was te Impound
ment and Disposal Faci lities, Report SW-870 ,  Office of  Wa ter and Wa ste Management ,  
Wa s h i ngton , D . C . , September 1 980,  wi l l  be u sed a s  a g u i de .  

D i kes a re expected t o  b e  cons tructed w i t h  compacted cl ay .  Synthe t i c  l i ners , where 
a p p l i cab l e ,  w i l l  be extended from the bottom (w i th i n  the d i ked a rea s )  over the i ns i de 
face of the d i ke and wi l l  be fa stened at the top .  

3 . 58 Comment :  The F E I S  shou l d  i nd i cate the sched u l e  by wh i ch a dec i s i on i s  expec ted 
regard i ng l i ner materi a l /de s i gn for runoff co l l ec t i o n  and regard i n g  es t i 
mat i on o f  runoff compo s i t i on a n d  trea tment  step des i g n .  ( Commente r :  56 , 
p .  23 ) 

ResPRnse : Comp i l at i on of the l i s t  of l i ner mater i a l s to be tested wi l l  requ i re one 
mont ;-Se l ec t i o n  of  a s ubcontractor to conduct the test prog ram wi l l  take three 
months .  The actual  tes t i ng program wi l l  l a st e i ght  months to one yea r ;  the dec i d i ng 
factor i n  t i mi ng i s  the l i ner mater i a l  coupon tes t ,  wh i c h  i nvo l ves s ubject i ng the 
coupons to wa stes a nd per i od i ca l l y runn i ng a seri es of  c hemi ca l / phys i ca l  tests to 
determ i ne adequacy . The tests w i l l  i nc l ude , but not be l i mi ted to , th i c knes s ,  hard
ness , ten s i l e  and tea r strength , vo l at i l i ty a nd extracta bi l i ty ,  seam strength , a nd 
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puncture res i stance . Tota l t ime req u i red for th i s  program appears to be 1 . 0 to 
1 . 25  yea rs from i n i t i at i on .  

Leach i ng tests have a l ready been conducted on coal and SRC products ; res u l ts were 
provi ded i n  Append i x  P i n  the DE I S . Runoff wi l l  be col l ected and treated i n  the 
wastewater treatment p l ant .  F i nal  desi gn  of  th i s treatment p l ant i s  expected to be 
ava i l abl e i n  1 9S 3 .  

3 . 59 Commen t :  Page C- 1 5 ,  f i rst paragrap h .  T he D E I S  does  not cl earl y i ndi cate the effort 
under way to sel ec t the l i ner materi a l  for the d i kes i n  the product storage 
a reas . Thi s effort shou l d  be referenced , and the ant i c i pated schedu l e  by 
w h i c h  the l i ner sel ect i on dec i s i on wi l l  be made s hou l d  be speci f i ed .  
( Commenter : 56 , p .  24 ) 

Re sponse : See responses to comments  3 . 57 and 3 . 5S .  

Coo l i ng System 

3 . 60 Comment : The pos s i bi l i ty of phenol i c s  be i ng emi tted from the cool i ng tower cou l d be 
a probl em .  The phen ol i c s  are reported to be present i n  t he treated wa ste
water that wi l l  be d i rected i nto the cool i n g  towers at a rate of 60S gal /mi n .  
I f  t h i s treated wastewater were d i rected i nto the Green Ri ver , i t  wou l d  
cause  borderl i ne  compl i ance wi th the water qua l i ty standards . By d i rect i ng 
t h i s treated wastewater i nto the cool i ng towers , the proces s wi l l  on l y  be 
red i recti ng these phenol i c s  i nto the a i r  i n stead of d i rect ly  i nto the r i ve r .  
Further treatment o f  the wa stewater t o  remove t h e  orga n i c s  s ho u l d  b e  per
formed or a l ternati ve methods of d i s pos i ng of the treated wa stewater shou l d  
be used i n  order t o  m i t i gate the re l ease of the phenol i c s  and any other 
vol at i l e  organ i c  compounds from the cool i n g  towers . ( Commente r :  l S ,  
p p .  4 ,  6 )  

Response : See response to comment 3 . S .  Treated wastewater wi l l  be mon i tored pri or 
to u se as cool i ng tower makeu p .  I f  mon i tor ing  resu l ts  i n d i cate unacceptab l e phenol 
remova l , t h i s stream wi l l  not be u sed in the cool i ng system . See al so the response 
to comment 3 . 6 1 .  

3 . 6 1 Comment : The cool i ng towers wi l l  evaporate treated wastewaters conta i n i n g  not on l y  
organ i c  compounds  but a l so s i gn i fi cant amounts o f  cadmi um , ch l or ine , 
cya n i de ,  and se l en i um ,  a l l of wh i ch are potenti a l l y tox i c .  

I f  the treatment i s  l es s  eff i c i ent i n  degrad i ng the hazardou s chem i cal s 
t han  ex pected , t h i s wou l d  create a s i g n i f i cant poten t i a l  for w ide ly  d i s 
pers i ng a vari ety o f  tox i c  agents . ( Commenter : l S ,  p .  4 ;  Spea ker 3S )  

Re sponse : The  conceptual wa stewater treatment des i g n  descri bed i n  the  E IS  repre
sents a v i abl e method for removal of contami nants from the was tewater generated at 
the demonstrati on p l a n t .  Th i s treatment scheme is  based on past wastewater treatment 
experi ence i n  the ref i n i ng i ndustry and the co k i ng i ndus try and at the SRC p i l ot 
p l ant at W i l s onv i l l e ,  Al a bama . Wastewater wi l l  be s ubj ected to meta l  remova l , b i o
l og i ca l  treatment ,  act i vated-carbon adsorpti on to remove organ i c s  not degraded i n  the 
b i o l og i ca l  treatment sys tem , and pos s i b l e  ozon at i on before enteri ng  the cool i ng 
towe r .  Therefore , s i gn i f i cant quant i t i e s  of tox i c  substances and organ i c  comp ounds  
wou l d  not be  expected to be  presen t .  The water used a s  cool i ng tower makeup wi l l  be 
mon i tored , as wi l l  the effl uent from the wastewater treatment fac i l i ty .  

3 . 62 Comment : DOE/ I CRC shou l d  eva l u ate at l ea s t  one a l ternat i ve cool i ng system i n  the 
F E I S  i n  respect to bot h the cost-effect i venes s  and envi ronmental  accept
ab i l i ty .  ( Commenter : 56 , p .  1 9 )  
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Re syon se : P l a n t  cool i ng wi l l  be accomp l i s hed pr imar i l y  by a centra l eva pora t i ve 
coo i ng system ; the except ion i s  the a i r  separa t i o n  un i t ,  wh i ch wi l l  u se a d i rec t 
contact ,  a fter-cool i ng ( DCAC ) system . I nd i v i dua l  process  areas  h av i ng  streams 
conta i n i ng >5% 500o+bp hydrocarbons wi l l  be e i ther aeri a l l y  or i nd i rec t l y  cool ed 
to prevent contam i na t i on of cool i n g  wa ter i n  the central evapora t i ve coo l i ng system . 
The sys tem type se l ected for each process  area wi l l  depend upon the nature of i ts 
proces s  stream s ;  such  sel ect i ons  cannot be made unt i l  addi ti onal  proce s s  i n forma t i on 
i s  ava i l ab l e .  

3 . 63 Commen t :  Rough  ca l cu l at ions  i nd i cate that enough  wa ste heat wi l l  b e  generated to 
heat more than 1 7 , 000 houses ( 1 . 7  x 1 09 Btu /hou r )  ( p .  C-1 4 ) . Can some 
cons truc t i ve u se be made of t h i s hea t ?  ( Commenter : 46 , p. 6 )  

Response : Th i s  wa ste heat i s  l ow- l evel  heat and cannot be econom i ca l l y  recovered 
i n  a demonstrat i on sca l e  pl ant or for out s i de p l ant u s e .  Th i s  heat mu st be rejected 
to t he atmosphere throug h  a i r  cool i n g  and evaporat i ve cool i ng .  The demon strat i on 
p l ant does recover heat through  generat i on and prehea t i ng of proces s streams , thus  
i ncrea s i ng the overa l l thermal eff i c i ency of  the pl ant . 

M i scel l aneou s Comments  

3 . 64 Commen t :  The draft E IS  ou tl i nes a number of major impacts  assoc i ated with  a i r  and 
water qua l i ty and hazardous wa ste d i s posa l . I t  i s  unknown at t h i s  t i me 
whether f i na l  des i gns  wi l l  be ab l e to meet t he estab l i shed standards  and 
perm i tt i ng processe s .  ( Commenter : Spea ker 2 1 ) 

Response : Deta i l ed des i gn p l a n s  wi l l  be deve l oped i n  accordance wi th a l l estab l i s hed 
standa rds  and perm i tt i n g  processes , as  req u i red by l aw .  Pr imary control systems 
c hosen for the p l ant are based on devel oped tec hnol ogy . The sel ect i on of types of 
control systems to be u sed can be based on conceptua l pl ant des i g n  and pre l im i nary 
heat and mate r i a l  ba l ance s .  Deta i l ed des i g n  o f  these control systems cannot be 
carr i ed out un t i l  deta i l ed des i g n  of the ma i n  process  reac he s the ap propri ate stage . 
Because  the control  systems are devel oped techn o l og i es , emi s s i on s  est imates can be 
made based on performance h i story of these systems , a l ong  w i t h  pre l im i nary heat and 
mate r i a l  ba l ances for the p l ant .  As deta i l ed des i gn for the p l ant proceeds , both 
control - system des i g n  and emi s s i on s  est imates are con t i nua l l y  updated . See the 
DOE/EPA/KDNREP Work P l an in revi sed Append i x  E E .  

The E PA approva l  o f  many o f  the processes a s  "Best Ava i l a b l e  Contro l  Technol ogy" 
( BACT ) i s  req u i red . Se l ect i on of process  types a s  BACT can be approved at t h i s  l evel 
of des i g n  wi t hout spec i fy i ng deta i l s  of f i n a l  de s i gn or operat i n g  cond i t i on s  for 
t hose processes .  As deta i l ed de s i g n  con t i nues , EPA ap proval is req u i red a s  part of 
the perm i t-approval process . Thus , deta i l ed des i g n  and operat i ng parameters wi l l  be 
rev i ewed to ensure BACT a s  des i g n s  are f i n a l i zed . 

I n  add i t i on to primary contro l s ,  wh i c h  are devel oped tec hno l ogy , many redundant and 
backup control systems are be i ng eval uated for i nc l u s i on in the pl a n t .  Some of these 
are deve l oped techno l og i es ;  others are h i g h l y  prom i s i ng and deve l opmenta l - stage 
tec hnol og i e s .  As these are eva l uated and recommended for i nc l u s i on ,  they wi l l  a l so 
be eva l uated by regu l atory agenc ie s  as part of the perm i t t i n g  process  and by E PA a s  
part of  a cont i nu i ng NEPA proce s s  a s  d i scu s sed i n  re sponse t o  comment 2 . 2 .  

Em i s s i ons est imates upon wh i c h  t h i s  FE I S  i s  based are from g u i de l i nes and emi s s i ons  
factors from EPA ,  N I OSH , and  other  organ i zat i ons . The est imates are ba sed ma i n l y  on 
h i stor ica l  performance data for deve l oped technol ogy.  Con servat i ve est imates have 
been u sed in  a l l  case s ,  a s  is  con s i stent with th i s  stage of eng i nee r i n g  des i gn for 
any major  chem i ca l -process i ng fac i l i ty .  Where enoug h deta i l ed des i g n  data have been 
ava i l ab l e ,  they have been u sed to g i ve more prec i se est imate s .  As further i n forma t i on 
becomes ava i l ab l e ,  other emi s s i ons  est imates wi l l  a l so be updated . These wi l l  be 
rev i ewed a s  part of the perm itt i n g  process and cont i nu i ng rev i ew process  ( Append i x  
E E )  . 
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3 . 65 Comme n t :  Th i s proposed pl ant  wi l l  produce a broad range of  mater i a l s that are 
carc i nogen i c  and mutagen i c  compounds , i ncl ud i ng aromat i c  ami nes , a romat i c  
a n d  heterocyc l i c  compounds , phenol s ,  a n d  other compound s .  There i s  con
s i derabl e doubt in my mi nd that control tec hnol o g i es for these compounds 
a re adequate . ( Commenter :  39,  p.  1 )  

Response : Fug i t i ve emi s s i on source control has  been addressed to the fu l l est  extent 
fea s l bl e  i n  the E I S ,  Append i x  C .  See a l so the responses t o  comments  3 . 26 and 3 . 35 .  

The Statement d i scusses  ava i l ab l e des i gn contro l s such  a s  dou b l e mechan i ca l  s ea l s  
w i t h  a barr i e r  fl u i d  system on l i ght  l i q u i d  hydrocarbon pumps , n i trogen purg i n g  of 
reci proca t i n g  compres sor d i stance p i eces , and subsequent fl a r i n g  of purged materi a l s .  
These systems represent es sent i a l l y  1 00% control o f  orga n i c  l ea k s .  Al thoug h a few 
va l ve des i g n s  have been shown to reduce l eakage , these des i gn s  are not appl i cabl e to 
a l l proces s  cond i t i on s .  No part i cu l ar fl ange des i gn has been s u bstant i a l l y  proven to 
reduce l ea k  poten t i a l . Therefore , a d i rected i n specti on and repa i r  program wi l l  be 
adopted for va l ves and fl anges  hand l i n g  hydrocarbons  i n  the pl ant . The program wi l l  
i nvol ve i nstrumental  mon i tori ng of these components for l ea k s , and repa i r  wi th i n 
1 5  days of l ea k  detecti on ,  i f  pos s i bl e .  

The Rad i an study publ i s hed i n  the EPA document Assessment of Atmospheric Emissions 
from Petro�eum Refining, Report EPA/600/2-8007 5c , and the proposed New Sta t i onary 
Source Performance Standards for t he Synthet i c  Organ i c  Chemi ca l  Man u factu r i n g  Industry 
( SOCM I ) provi ded t he bas i s  for the des i g n  control s d i scussed above . The EPA,  i n  
respon se t o  the fug i t i ve organ i c  emi ss i on control sect i on o f  the E I S ,  has  j udged 
these control s to represent " Best  Ava i l abl e Control Tec hno l o gy" ( BACT ) as it exi sts  
today , and i n  some case s ,  to  go  beyond BACT requ i rements . 

I n  add i t i on ,  ev i dence of t he p l ant ' s a bi l i ty to control hazardous compounds i s  found 
i n  t he resu l ts of the a i r-mon i tori ng program conducted at the Wi l sonvi l l e P i l ot Pl ant 
by Env i ro Control , a s ubcontractor of  N I OSH  ( see rev i sed Append i x  Z ) . Portabl e a i r  
s ampl ers were worn by p l a n t  operators a s  t hey conducted t he i r  da i l y  act i v i t i e s .  The 
samp l e s  were then ana l yzed for pol yaroma t i c  hydrocarbon s .  Nearl y 90% of  the s amp l e s  
col l ected con s i sted o f  noncarc i nogen i c ,  two- r i n g  (more vol at i l e )  compound s .  Most of 
the rema i n i n g  sampl es were wea k l y  carc i nogen i c ,  three-ri ng compounds ; and extreme l y  
sma l l quan t i t i e s  of t h e  potent i a l l y  mutagen i c/carc i nogen i c  four-or-more-ri ng compounds , 
whi c h  are very l ow i n  vol ati l i ty ,  were detected . Pyrene ,  whi c h  i s  noncarc i nogen i c /  
nonmutagen i c ,  was the on l y  compound detected i n  the four-or-more-r i ng  compound grou p .  

3 . 66 Commen t :  What prov i s i on s  wi l l  b e  made t o  prevent fl ood i n g  o f  the coal and sol i d  
product storage area s ?  ( Commenter : 1 8 ,  p .  7 )  

Response :  The  coa l  a nd so l i d  S RC product wi l l  be  s tored i n  p i l es on a port ion  of  
the s i te l ocated bel ow the 1 00-year f l oodp l a i n .  The bottoms of these storage p i l es 
wi l l  be f i l l ed to a bove t he 1 00-year fl oodpl a i n .  I n  the un l i ke ly  event that a 500-year 
f l ood wou l d  occur , l eachate carr i ed from the p i l es by f l ood waters wou l d  be great ly  
d i l uted . 

3 . 67 Comment :  What  measures w i l l  be taken to prevent the bottoms of the var ious  l andfi l l s  
from bei ng b u l ged u p  by h i g h  groundwater dur i ng f l oods?  S i nce these l and
f i l l s mus t  serve a s  l ong-term contai nment fac i l i t i es ,  a bsol u te care must be 
u sed i n  t he i r  des i gn .  ( p .  C-34) ( Commenter : 46 , p. 6 )  

Response :  Th e base  o f  the hazardous l andfi l l  i s  a bove the 500-year fl ood l evel , a nd 
a l so above the h i s tor ica l  h i g h  water tab l e .  Because  the bases o f  s l ag/as h  ponds 
(wh i c h  are expec ted to be nonhazardo u s )  a re bel ow the 1 00-year f l ood l evel , l i ner 
fl oat i ng wi l l  be prevented by wei ght i ng  the pond wi th  water and/or the so l i d  waste 
a g a i n s t  up l i ft pres s ure s .  Mo n i tori ng wi l l  track groundwater l evel s ,  and the ponds 
can be wei ghted accord i ng l y  to prevent u p heaval . 
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3 . 68 Commen t :  Zero d i scharge is the preferred wa stewater treatment a l terna t i ve for t he fac i l i ty .  Th i s  a l tern a t i ve wou l d  resu l t  i n  the l east  damage to Green R i ve r  water qua l i ty .  Severe groundwater contami nati on from carc i nogen i c  organ i (  and heavy meta l s  may , neverthe l es s , re su l t  u n l e s s  con s iderab l e care i s  taken i n  l andf i l l i n g  a l l  so l i ds generated from the evaporat i ve coo l i ng system a s soc i a ted w ith  the zero-d i scha rge opti on . I n  add i t i on , the DE I S  shou l d  be rev i sed to expl i c i t ly  address  the bu i l du p  of  h i g h  s a l t concentrati on s  cau sed by con t i nuous  recyc l i ng i f  the zero-d i scharge a l ternat i ve i s  se l ected . ( The sa l t prob l em i s  not add ressed i n  the DE I S . ) ( Commenter :  1 2 ,  p .  4 )  

Respon se : Land fi l l  des i g n  wi l l  meet a l l  KDNREP and USEPA req u i rements to en sure the sa fe , secu re d i sposa l  of a l l  hazardous materi a l s .  ( See a l so response to comment 1 3 . 7 . ) 
Beca u se the proposed zero-wastewater-d i scha rge system reu ses on l y  treated wa stewa ter as cool i ng tower makeup wa te r ,  any bu i l dup  of h i g h  sa l t  concentra t i on s  wi l l  Occur i n  the cool i ng tower rec i rc u l a t i n g  water.  The d i ssol ved- so l i d s  l eve l of  the rec i rcu l ati ng water can be contro l l ed by the coo l i ng-tower-b l owdown rate . The s a l t in the bl owdown wi l l  be concen trated in the evaporator and then depos i ted in a secure l andf i l l .  Therefore , there wi l l  be no unaccepta b l e  bu i l dup  of sa l t wi t h i n  the SRC- I fac i l i ty .  The project sponsors wi l l  con t i nue to i n vest i gate tec hn o l og i e s  for the sta b i l i z at i on of  evapora ted sa l t  ca ke .  

3 . 69 Commen t :  W hat  i s  t he  ant i c i pated frequency of  p l ant  start-u ps ? S i g n i fican t l y  h i g her a i r  pol l u t i on Occurs dur i ng  th i s 50-h phase  than dur i ng  norma l operat i on .  Does the 1 50 ton/yea r fi gure for S02 i n c l ude on l y  norma l operat ion  or s tart-up emi s s i on s  a s  we l l ?  ( Commente r :  64 , p. 5 )  
Respon se : There wi l l  be an annua l  schedu l ed start-up and shu tdown . Frequency of un schedu l ed start-up and shutdown events cannot be accu rate l y  determi ned at present .  The 1 50- tons-per-year S02 em i s s i on rate perta i n s to the commerc i a l - p hase  norma l opera t i on .  The em i s s i on ra te o f  the demonstra t i on phase under norma l opera t i on i s  92 ton s per yea r of S02 . These f i gu res do not i ncl ude start-up  em i s s i on s .  Approx imate l y  1 5  t o f  S02 wi l l  be em i tted d u r i ng start-u p .  Append i x  C ,  Sect s .  C . 4 . 1 . 2 , C . 4 . 1 . 3 ,  and C . 4 .  1 . 4 d i scuss  demon stration  p l an t  em i s s i on s  d ur i ng  start-ups , s h utdown s ,  and emergenc i e s .  

3 . 70 Comment : The D E I S  state s :  d i scharge of  cadm i um ,  ch l o r i ne , chrom i um ,  pheno l , a nd se l en i um wou l d  substan t i a l ly  degrade water qual i ty and cou l d  req u i re occa s i onal  p l ant  shutdown dur i ng l ow fl ow to ma i n ta i n  water qua l i ty standards . "  What shou l d  be con s i dered occas i onal  pl ant shu tdown ? ( Commente r :  2 1 , p .  7 )  

Respon se : Shu tdown may be req u i red by KDNREP and EPA when the p l an t  d i scharge i s  i n  noncomp l i ance w ith  the effl uent l i m i t s  and when the r i ver water i s  be l ow the 7Q 1 0 l ow f l ow. The l im i t s  wi l l  be spec i f ied i n  the NPDES perm i t  a s  wou l d  any req u i rements for reduced p l a n t  opera t i on or p l ant shu tdown to ma i nta i n  compl i ance with the l im i ts .  

3 . 7 1  Commen t :  Page C-44 , Sect ion C . 3 . 2 . 5 ,  and page C-4 5 ,  Sec t i on C . 3 . 2 . 7 .  DOE / I CRC shou l d  i denti fy the schedu l e  by wh i c h  the dec i s i on wi l l  be made whether or not to emp l oy i n c i nerat i on for s l op o i l  and spent act i va ted ca rbon , and if i nc i nera t i on is to be used - the schedu l e  by wh i c h  i n format i on on i nc i n erator des i g n  and ta i l -gas  c l eanup  wi l l  become a va i l a b l e .  I f  t h i s  i n forma t i on becomes ava i l a b l e pri or to the FE I S ,  i t  shou l d  be i ncl uded i n  t he FE I S .  I n  parti c u l a r ,  any ta i l - gas treatment performance goa l s and emi s s i on fac tors wou l d  be of i n terest .  ( Commenter : 56 , p .  1 8 )  

Re spons e :  See Sect . E E . 2 ,  i tem 0- 1 4 ,  of  t h e  s tatus  o f  the DOE/ EPA/ KDNREP Work P l a n ,  Whl Ch i s  i n  revi sed Append i x  E E .  
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3 . 72 Comment :  Page  C- 1 5 ,  fi rst  paragraph . The F E I S  mi ght i nd i cate how any s p i l l ed o i l s 

wi l l  be hand l ed ( e . g . , recycl ed or i nc i nerated ) . (Commenter : 56 , p .  2 3 )  

Re spons e :  The Spi l l  Prevent i on Control and Countermeasure and Best Management 

Practices p l ans  wi l l  be devel oped by DOE/ I CRC .  These p l a n s  wi l l  be revi ewed and 

approved by EPA  and KDNREP as pa rt of the NPDES permi tti ng process  for the enti re 

wastewater treatment system . 

3 . 73 Comment:  DOE/ I CRC s houl d est imate the schedu l e  by whi ch they shou l d  be a b l e  to 

prov i de the s pec i f i c  key combust i on , mod i f i ca t i on des i gn i nformati on on 

i nd i v i dua l  i n-pl ant h ea ters and bo i l ers . ( Commenter : 56 , p .  1 6 ) 

Response : The requested i nformat i on wi l l  be provi ded wi t h i n  the framework of the 

DOE/EPA/ KDNREP Work  P l a n  ( Appendi x E E  Sec t .  E E . 2 ,  i tem 0 . 1 0 ) . 

3 . 74 Comment : A n umber of secti ons  i n  the D E I S  (parti cul ar ly  Appendi x C )  i nd i cate that 

many i mportant deci s i ons regard i ng emi s s i on control s have yet to be made . 

When wi l l  t hese  deci s i ons be reac he d ,  and what opportuni ty wi l l  the pub l i c  

have  t o  part i c i pa te i n  these dec i s i ons ?  ( Commenter :  46 , p .  6 )  

Reseonse : Dec i s i ons  regard i ng emi s s i on control wi l l  be made at the t ime of f i n a l  

des l gn .  The DOE/E PA/KDNREP work p l a n  presented a s  Appendi x  E E  o f  the E I S  i denti f i es 

DOE ' s commi tment to consu l t wi th  E PA a nd KDNREP and make ava i l ab l e to the  publ i c  the 

resu l ts of  f i na l  d e s i g n  p l ans  for emi s s i on contro l s .  Sect . E E . 2 ,  i tem 0 ,  presents 

schedu l e s  for devel opi ng dec i s i on s  regard i ng equi pment se l ecti on . See a l so  response 

to comment 2 . 1 . 

3 . 7 5  Comment : Ground- l evel fogg i n g  and i c i ng are two l ocal probl ems that were menti oned 

i n  the D E I S ,  but  there was no so l ut i on g i ven and there were no p l ans  g i ven 

for fi ndi ng a sol ut i on .  B oth  c an  be  s afety hazard s , espec i a l l y  for  l oc a l  

traffi c .  T hese probl ems need t o  be  addressed a n d  sol uti ons worked out . 

( Commenter : 3 9 ,  p .  3 )  

Respons e :  The i mpacts from cool i ng tower operat i on wi l l  b e  l oca l i zed and have been 

reduced by s i t i ng the  cool i ng towers at the southern porti on of the s i te .  I mpacts to 

traff i c  are expected to be mi n ima l . Actual experi ence on coo l i n g  towers at a l arge 

commerc i a l  comp l e x  in western Kentucky suggests that no noti ceab l e i c i ng condi ti on 

ex i sts at  more than 76  m ( 2 50 ft) from the tower at ground e l evati on . The maximum 

known d i stance for apprec i ab l e fogg i n g  effects  was 305 m ( 1 000 ft) . The comp l ex 

conta i ns s i x  c hemi c al p l ants wi t h  a t  l ea s t  1 2  boi l ers , hav i ng a combi ned generati ng 

capac i ty of approximately 1 3  MM l b/ h ;  at l ea s t  1 0  cool i n g  towers ;  35-40 l arge furnaces 

and i nc i nerators ;  and n umerous  s team and other condens i bl e  pl umes wi thi n a 1 . 5-mi l e  

d i stance a l ong the Tennessee Ri ver . Th i s  represents a much worse  set  of cond i t i on s  

t han those of  t h e  p l ant and env i ronment a t  Newma n ,  Kentucky . I n  add i t i on ,  because  

the conservative  model for  the cool i ng tower p l ume deve l oped by  Dames & Moore may be  

more  accurate in  determi n i ng a worst-case condi t i on than in  prec i s e l y  def i n i ng normal 

condi ti on s ,  i t  i s  s uggested that the spec i fi c  mode l  res u l t s  be v i ewed a s  a worst-case 

ana lys i s ,  and not be expected to occur in  the l i fet i me of  the pl ant . 

3 . 7 6  Comment : P age  C-42 . S i nce the p l a nt produces su l fur , why i s  an external source of  

H2S04  requ i red? ( Commenter : 1 2 , p .  8 )  

3 . 7 7  

Response : Su l fu r i c  a c i d  ( H2S0 4 )  i s  u sed to control pH i n  the cool i ng tower ( p .  C-42 ) . 

However , the  smal l q uanti ti es requi red ( i . e . , about 1 0  gpd ) wou l d  not economica l l y  

j us ti fy the  addi t i on of a s u l furi c aci d pl ant . 

Comment : Page  C- 1 8 .  
catalysts?  

Who serves  a s  an  i n dependent j udge of the s afety of propr i etary 

( Commenter : 4 6 ,  p .  6 )  
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Re spon se : The c a t a l y s t s  to be u sed i n  t h e  d emon s t ra t i  on p l an t  a re t h o s e  COlllilion I y emp l oyed i n  many o t h e r  s i m i l a r p ro c e s s  o p e ra t i on s .  No c a t a l ys t s  we re d e v e l oped s pec i f i c a l l y  for t h e  p rod u c t i on of S R C - I .  Al t h o u g h  p a rt i e s  c o n n e c ted w i t h  the ma n u fa c t u re and u se o f  such c a t a l ys t s  may exerc i s e t he i r  r i g h t  o f  c on f i d en t i a l i ty ,  t h e  s a fe t ra n s port a t i on , u se , a n d  d i s p o s i t i on o f  t h e s e  s u b s t a n c e s  s t i l l  c ome s u n d e r  p u rv i ew o f  a n d  i s  reg u l a ted b y  a p p ro p r i a te Fede r a l  a n d  s t a t e  a ge n c i e s .  



A-272 

4 .  SAFETY AN D ACCI  DENTS 

4 . 1  Comment : No desc r i p t i on i s  g i ven for emergency preparedness for fi res o r  exp l o s i on s  
on t he s i te .  I t  i s  unc l ear whether crews on t he s i te wi l l  b e  tra i ned to 
hand l e  such  mi s haps  and whether there wi l l  be appropri ate equ i pment on s i te 
to respond to the prob l em .  ( Commenters : 1 7 ,  p .  7 ;  65 , p .  44 : 57 , p .  2 )  

Re sponse : T he p l ant wi l l  have fi re-f i g ht i ng equ i pment o n  hand and tra i ned personnel 
on duty duri ng operat i on .  It wou l d be expected t hat out s i de a s s i stance m i g ht be 
req u i red and wi l l  be ava i l abl e shou l d  a maj or i nc i dent occu r .  

After deta i l ed des i gn i s  substanti a l l y  compl ete , a s  part o f  the preparat i on for 
start-up and operati on of t he pl an t ,  deta i l ed emergency procedures wi l l  be deve l oped . 
These procedures wi l l  be u sed to tra i n  p l ant  personne l  i n  met hod s to handl e emergenc i e s  
s uch  a s  fi res a n d  exp l os i on s  at  the s i te .  

4 . 2  Comment : Prov i de a deta i l ed scenar i o o f  t he fu l l i mpact o f  a maj or f i re o r  expl o s i on 
i nc l ud i ng n umbe r of deaths , effect on Owensboro and compensati on for v i ct i ms . 
( Speaker 1 )  

Re sponse : Wh i l e  major fi res have occurred i n  rel ated i ndustr i es ( e . g . , petrol eum ,  
petroc hemi cal , and refi ner i e s ) , no maj or fi res or expl os i on s  have occurred at SRC 
p i l ot fac i l i t i e s .  DOE recogn i zes the poten t i a l  for fi res and exp l os i on s  d u r i ng the 
operati on of  t he proposed SRC- I demon stra t i on fac i l i ty .  The pos s i b i l i ty of  these 
occu rr i ng wi l l  be mi n i m i zed throu g h  the Prel im i nary Hazards  I dent i f i cat i on System and 
Hazards Eval uat i on Program a s  d i scu s sed in Append i x  AA of th i s  FE I S .  These ana l yses 
wi l l  c u l m i nate in a formal Safety Ana l ys i s  Report .  Because  of t he d i stance i nvol ved 
[26 km ( 1 2  m i l e s ) ] ,  Owensboro wou l d  not be affected . 

4 . 3  Comment : T here i s  n o  d i scu s s i on o f  what emergency contro l s are ava i l abl e ,  and what 
damage m i g ht resu l t ,  i f  reta i n i ng wal l s  fa i l  and t he l i qu i d  storage , SRC 
product storag e ,  and coal storage areas and the a s h  ponds are a l l i nundated 
by fl ood waters .  ( Commenter : 1 7 ,  p .  7 )  

Response : The bases  of the coal  storage and SRC so l i d  product s torage areas are above 
the 1 00-year fl ood e l evat i on . T hese areas wi l l  not be d i ked . I f  a fl ood event greater 
t han the 1 00-year f l ood occurred , these materi a l s wi l l  be re l ea sed i n to the fl oodpl a i n .  
The  base o f  the hazardous waste l andfi l l  i s  above the e l evat ion  o f  the 500-year f l ood 
and i s  d i ked to an el evat i on of 390 ft ; i t  shou l d not be affected by f l oods of  th i s  
magn i tude . T he base o f  the s l ag/f lydust  l andfi l l s  wi l l  be bel ow the 1 00-year fl ood 
e l evat i on , but the d i kes wi l l  be above the 500-year fl ood e l evat i on . I f  the d i kes 
fa i l ed dur i ng a 1 00-year fl ood , some port i on of the s l ag and i ts l eachates wou l d  be 
rel eased to the f l oodpl a i n .  

4 . 4  Comment :  There a re no procedu res  establ i shed to deal  w i t h  a breach i n  t he l andfi l l  
l i ners . Accord i ng to the D E I S , "avoi dance strateg i es "  are be i ng eval u ated , 
bu t there seem to be no stud i es de s i gned to address  the probl em shou l d  the 
event occu r .  ( Commenter : 1 7 ,  p .  7 )  

Response : Acc i dental breac h i ng of l andfi l l  l i ners  i s  di scu s sed i n  the Cont i ngency 
P l a n  i nc l uded a s  Append i x  HH of th i s  F E I S . 

4 . 5  Commen t :  T he d i scu s s i on o f  tran sportat i on impacts ( acc i dent s )  i n  the Draft E I S  
addresses  on l y  rai l transporta t i on o f  SRC prod ucts . Append i x  Y of the 
Draft E I S  conta i n s  a d i scu s s i on of SRC products b e i n g  moved by barge . T h i s 
confl i ct shou l d  be resol ved and i f  barge transportat i on of SRC products i s  
proposed , an ana l ys i s s i m i l ar to that prov i ded for a ra i l  scenar i o shou l d  
be prov ided i n  t he fi na l  E I S .  ( Commenter : 55 , p .  2-3 ) 
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Respons e :  The scena r i os i nc l uded i n  Ap pend i x  Y were i ntended to prov ide  the bas i ,  
fora-wo rst-case ana l ys i s .  However , no products from the SRC- I demonstra t i on fac i I I  t y  
wi l l  be transported by barge .  

4 . 6 Comment : The  O E I S  conta i ns no Sp i l l  Prevent i on Co ntrol and Countermea sure ( SPCC ) 
p l an and no deta i l ed des i gns for any storage fac i l i t i es .  I t  i s  abso l ute l y  
e s s ent i a l  that a SPCC  p l a n  b e  prepa red a n d  provi ded for rev i ew a s  soon a s  
pos s i b l e .  Wi thout t h i s  i nforma t i o n ,  a dec i s i on o n  the adequacy of  s p i l l  
contro l  a nd response capabi l i t i e s  cannot be determ i ned . T h i s  i nformat ion  
s hou l d  be  prepa red and  i nc l uded a s  an append i x  to  t he  FE I S .  ( Commenter : 
1 2 ,  p .  4 ,  Speaker 1 9 ) 

Res ponse :  The S PCC p l a n i s  be i ng devel oped and wi l l  be s ubm i tted a s  pa rt of the 
N POES  perm i tt i ng process . Th i s  wi l l  req u i re rev i ew and approva l by both the USEPA 
a nd KONRE P .  

4 . 7  Commen t :  E s t i mates o f  worst-case transporta t i o n  s p i l l  ass umes a s p i l l  o f  one tank 
car  at  Spotsv i l l e ,  Ky . ,  wh i c h  wou l d  cause wa ter supply emergenc i es for 
Evansv i l l e ,  Henderson , and Na s h v i l l e .  If there were a tra i n  dera i l ment , 
more than one car m i g ht s p i l l  i nto the r i ver - mu l t i p l y i ng the l ong- and 
s hort-term adverse effects . ( Commenter : 1 8 ,  p .  7 )  

Re spons� : The quant i ty of l i q u i d  s p i l l ed duri ng an acci dent wa s based on data pre
sented l n  Sec t .  00 . 3 . 2  of t he O E I S .  The average ra i l  sp i l l  wa s 8780 ga l a nd on ly  5% 
of  the sp i l l s  exceeded 20 , 000 gal ( t he capa c i ty of a ta nk  car ) . Th i s  quan t i ty may be 
deri ved from the l eakage of several cars i n  a tra i n .  Therefore , the contents of one 
tank  car wou l d  be a worst-case  examp l e .  I t  i s  recogni zed that an  i ncrease  i n  the 
quant i ty sp i l l ed wou l d  i ncrea se adverse effects .  

4 . 8 Comment :  The ra i l road route from Newma n ,  Ky . ,  to La ke Charl es , La . ,  passes  through 
more than 1 00 towns a nd commu n i t i es w i t h  a combi ned popu l a t ion  of over 
2 . 5  m i l l i on peop l e .  I s  t h i s  " carefu l sel ect i o n  of  ma rkets and routes " ?  
( Commente rs : 6 5 ,  p .  65 ; Speaker 1 02 )  

Response : Ca refu l se l ect ion  of the ra i l  route i nvol ves con s i dera t i on of the capac i ty 
and cond i t i on of the route to m i n i m i ze the potenti a l  for acc i dents . The s pec i f i c  
route from Newman t o  Lake C harl es descri bed i n  t h e  E I S  was se l ected by a compu teri zed 
rout i ng ana lys i s .  The a na l ys i s too k these factors i nto con s i derat i on a nd i denti fi ed 
a route between the two po i nts wh i c h  u sed on ly  prime segments of trac k .  Such a route 
wou l d  l i ke l y  to be used to s pan these poi nts . I n  the E I S ,  the a n a l ys i s  of impacts 
l ooked at worst-case s p i l l s  a l ong t h i s  route . 

The demonstrat i on product u sers wh i c h  are demonstrati ng the product markets have been 
sel ected from l a rge i ndustri a l  concerns , for the most  part , wh i c h  have the peopl e ,  
faci l i t i es , and  expert i se to safe ly  hand l e  orga n i c  hydrocarbon ma ter i a l s ,  such  a s  SRC 
products . I CRC , in conjunct ion wi th these demons tra t ion  product u sers , wi l l  def i ne 
and i m p l ement those educat i ona l  programs , operat i ng procedures , and  fac i l i t i es neces
sary for the s afe handl i ng of  these products . 

The po i nt  of o r i g i n  for product s h i pment  i s  def i ned by the SRC- I demonstra t i on pl ant  
l ocat ion  ( Newma n ,  Oa v i ess  County ,  Kentucky )  a nd the f i na l de s t i na t i on i s  defi ned by 
the s pec i f i c  product u ser .  The spec i f i c  rout i n g ,  mode of s h i pmen t ,  and hand l i ng of 
the SRC products dur i ng transporta t i on wi l l  be in accordance wi th a l l regu l at i ons  and 
safe pract i ces u s ed i n  the transport of other i ndustr i a l  products and mater i a l s such  
a s  c h l or i ne , ammon i a ,  gasol i ne ,  propane , benzene , a nd v i nyl c h l or ide monomer .  

4 . 9  Commen t :  Al t hough  trans porta t i on s p i l l s  are dea l t  wi th at l engt h ,  p l ant s i te s p i l l s  
a re g i ven rather short s h r i ft .  ( Commenters : 1 8 ,  p .  7 ;  Speaker 1 9 )  

Re spon s e :  Al l process areas wi l l  be pa ved a n d  d i ked and any sp i l l s  routed t o  a 
retent i on ba s i n  ( see Append i x  C ,  Sect .  C .  1 . 2 . 5 of the FE I S ) . See a l so response to 
comment 4 . 6 .  
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4 . 1 0  Comment :  The DE I S  does not address the potent i a l  dangers of  c hemi ca l  sp i l l s  i n  
conj unct i on wi th hazardo u s  chem ica l  transport . ( Commenter : 23 , p .  3 )  

Response : The c hemi ca l s  transported to the proj ect are not u n i que  to the p l ant  and 
the quant i t i es wi l l  be sma l l .  

4 . 1 1  Comment :  The F E I S  shou l d  i nc l ude a conti ngency EMS pl an for on - s i te and h i g hway 
acc i dents ; a summary of on- s i te med i c a l  personne l  and equ i pmen t ;  proj ected 
add i t i ona l  hosp i tal  costs for emergen c i e s  rel ated to SRC- I ; and m i t i gat i on 
source s .  ( Commenter : 65 , p .  44 ) 

Response : Deta i l ed emergency proced ures wi l l  be devel oped after deta i l ed des i gn i s  
su bstan t i a l l y  compl eted . The procedures  wi l l  be defi ned a s  a re su l t of the Hazards  
Eval uat i on Program descri bed i n  Append i x  AA . 

4 . 1 2  Commen t :  Sec t i on 1 . 4 . 3 . 8 ,  Occu pat i on a l  Safety and Hea l t h ,  men t i on s  phys i ca l  
hazards common t o  any l arge- sca l e  constructi on s i te .  I t  does not  addres s  
the need for a n  i ntern a l  pl ant  safety program to deal wi t h  spec i f i c  hazard s .  
( Commenter 23 , p .  3 )  

Respon se : There wi l l  be a s i te- spec i f i c  i ndustr i a l  and proces s  safety program , 
supervl sed and adm i n i stered by profess i ona l s ,  d ur i ng  both the constructi on and 
opera t i n g  pha ses of the pl a nt .  See a l so re spon ses  to  comments  4 . 1  a nd  4 . 2 .  
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5 .  HEALTH E F FECTS 

5 . 1  Comment :  The approac h to be taken by DOE i s  unwi se and d i rec t l y  contravenes the 
requ i rements of NEPA .  The Counc i l  on Env i ronmenta l Qua l i ty ' s  N E PA reg u 
l at ions  i n d i cate the course to be taken by a n  agency fac i ng u ncerta i nty 
over r i s k :  

" When a n  agency i s  eva l uat i ng s i g n i f i cant adverse effec ts 
on the human env i ronment  in  an env i ronmental  impact state
ment and there are gaps in re l evant i n forma t i on or s c i ent i f i c  
uncerta i nty , t he  agency s ha l l  a l ways make c l ear t hat  such  
i n format i on is  l ac k i n g  or that uncerta i n ty ex i sts . "  

I t  i s  c l ea r  that DOE has  not compl i ed w i t h  t h i s  requ i rement . Pl a i n l y ,  
re sea rc h  on the hea l th and occupat i onal  r i s ks from the proposed p l ant  
are " e s sen t i a l  to a reasoned c h o i ce among a l ternati ves . "  Moreover , t he 
DE I S  i nd i cates that i t  i s  poss i b l e  to obta i n  the necessary i n format i on 
( Append ix  Z ) . I n  these c i rcumstance s ,  DOE ' s  proper course  i s  to compl ete 
further stud i e s  before approv i ng a l arge demon stra t i on or commerc i a l  p l an t .  
Even a s s um i ng that the costs of  obta i n i ng the nece ssary i n format i on are 
exorbi tant or beyond the state of the art , DOE has fa i l ed to comp l y  w i t h  
t he N EPA reg u l a t i ons by not i nc l ud i ng a worst-case ana lys i s  i n  the DE I S  
or we i g h i n g  the need for the act i on aga i nst  i t s  r i sk .  ( Commente rs : 38 , 
pp .  54- 55 ; 60 ,  p p .  1 - 5 ;  64 , p .  2 ;  65 , p .  4 ;  44 , p .  5 ;  Spea ker 40 . ) 

Response : The major thru st of the E I S  i s  that l ong-term hea l th and env i ronmenta l 
protect i on wi l l  be ensured throu g h  des i gn and comprehen s i ve occupat i ona l  safety and 
hea l t h ,  i ndustr i a l  hyg i en e ,  and envi ronmen tal  mon i to r i n g  programs ( Sect . 4 ) . Such  
programs are preferred over present specu l at i ve worst-case ana l ys i s .  Fu rthermore , 
the i ndustr i a l  hyg i ene program wi l l  ensure that worst-case exposures under norma l 
operat i n g  cond i t i ons wi l l  not exceed thre s h o l d  l im i t  va l ues ( TLVs ) a s  spec i f i ed by 
t he Occ upat iona l  Safety and Heal th Adm i n i s trat i on ( OSHA) or a s  recommended by the 
Nat i ona l I n st i tute for Occ upat i ona l  Safety and Hea l t h  ( N I OSH ) .  The TLVs do ex i st 
for ma ny of the mater i a l s of concern ( see refs . 2-5  of Sec t .  4 ,  and Append ix  Z . 3 ) .  
Poten t i a l  s k i n  contami nati on i s  a l so d i scu s sed i n  Sec t .  4 .  Abnormal cond i t i on s  w i l l  
be br i ef  i n  durat i on and wi l l  be covered by deta i l ed eme rgency procedure s .  Upset and 
emergency cond i t i on s  were d i scu s sed in Sec t .  4 . 1 . 3 and Append i x  C . 4 . 1 . 4 .  Even max i 
mum rel ease for a short durati on d ur i n g  emergenc i e s , start-u p ,  and shutdown are not 
expec ted to  produce concentra t i ons in  amb i ent a i r  exceed i n g  TLVs . Pub l i c  exposures 
wi l l  be much l ower than max i mum pred i c ted s hort-term exposures , thus adverse effec ts 
i n  the general popu l at i on are not expected ( Sect . 4 . 2 . 3 . 1  and Append i x  S ) . See 
add i t i ona l d i sc u s s i on in the response to comments 5 . 2  and 5 . 4 .  

5 . 2  Comment :  There i s  every rea son to expect i ncreased cancer rates to occ ur because 
of the devel opment of coal convers i on p l ants . We t h i n k  that the S RC- I 
DE I S  i s  i n su ff i c i ent both l ega l l y  and tec hn i ca l l y  i n  a s se s s i ng the 
i nc rea sed cancer r i sk .  The SRC- I DE I S  does not conta i n  enough i n forma t i on 
to a s sess  the r i s k  due to the S RC- I  demonstra t i on p l an t ,  t he SRC- I commerc i a l 
s i zed p l an t ,  or the combi ned effect of the SRC- I p l ant and other synfue l 
p l ants  p l anned for th i s  area . ( Commen ters : 65 , p .  9 ;  Speaker 22 ) 

Response : G i ven adequate i ndustri a l  hyg i ene and envi ronmental mon i tor i ng  programs , 
t here is l i ttl e rea s on to expect i ncreased cancer ra te due to modern coal convers i on 
pl ants . 

The E I S ,  i n  Sec t .  1 ,  outl i nes DOE ' s  approac h to synfue l s  r i s k a s ses sments  and the 
ongo i ng programs to obta i n  data in su pport of  r i s k  a s sessmen t .  There appears to 
be , at t h i s po i n t , no s i ng l e ,  accepted , sci ent i fi ca l l y  va l i d  way to quant i fy ri s k ,  
a s  mea sured by morta l i t i e s  and morb i d i t i es i n  occupat i ona l l y  and en v i ronmenta l l y 
exposed popu l at i ons  or a s  mea su red by l os s  of habi tat , eco l o g i ca l  product i v i ty ,  etc . , 
for the SRC process  or estab l i s hed tec hn o l og i es such  a s  petro l eum ref i n i n g ,  petro 
c hem i ca l  syn thes i s ,  or coa l co k i n g .  I n  recent years , i t  has become apparent that 
there i s  a r i s k of cancer to workers a s s oc i a ted w i t h  the coa l -cok i ng and petro l eum
ref i n i n g  i ndustr i e s .  Based on ep idem i o l og i ca l  data , c han ges in work-force prac t i ce 
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and in  i ndustr i al  hygi ene and personne l moni tor i ng are conti nu a l ly  be i ng deve l oped 
and upg raded i n  these i ndustr i e s .  Reg u l at i on as to spec i f i c  hazard i s  e i ther i n  
p l ace or be i ng con s i dered by Federal  and state agenc i es .  I n  t he case of SRC- I , a 
researc h  prog ram i n  prog res s  i s  attempti ng  to def i ne  e l ements of b i omedi cal and 
ecol og i cal  ri s k  and wi l l  aid i n  asse s s i n g  the magn i tude of that ri s k  and in deve l op
i n g  control s to ame l i orate the r i s k  ( Append i x  Z ) . The SRC-I  process , l i ke al l tec h
nol goi e s  i nv o l v i ng c hemi ca l  and  p hys i ca l  agents , i s  not devoi d of r i s k .  W here i t  
d i ffers from establ i s hed techn ol og i e s  i s  i n  the ongoi ng attempts to  ame l i orate r i s k  
before the S RC- I  proces s  becomes a l arger- sca l e  s u pp l i er of energy needs . 

5 . 3  Comment : I n  J u ly 1 978 , the U . S .  E P A  rel e ased a d ocument for extern al  rev i ew .  
Th i s  d oc ument d i scus sed how t h e  i n crease i n  l ung cancer can be c al c u l ated 
based on a l i fet ime exposure to a i r borne pol ycycl i c  organ i c  materi a l s .  
These types of c a l c u l at i on s  s h ou ld be carr i ed out and an est imate of the 
i n creased cancer r i s k  i nc l uded in the FE I S .  ( Commenters : 65 , p .  1 0 ;  
Speaker 40) 

Response : Determ i nat i on  of ri s k  requ i res  an exposure assessment and heal t h  effects 
assessment .  Exposures i n  the case of SRC-I are expected to be much l ower than in any 
of the stu d i es treated in the EPA document because of the part i cu l ar attenti on g i ven 
to ri gorou s i ndustri a l  hyg i ene and env i ronmenta l  mon i t or ing to detect expos u re early 
and prevent l ong-term exp osures . Sect i on s  4 . 5  and 4 . 6  d i scu s s  the moni tori ng  and 
mi t i gati on programs for SRC- I . See a l s o  response to  comment 5 . 2 .  

5 . 4  Comment : The descri pti on of occupati ona l  and hea l th effects prov i d ed i n  the DE I S  
i s  i n adequ ate for KDNREP ' s  eva l u at i on pu rposes as i t  prov i des  l i tt l e  
mean i ngful  data upon wh i ch to  understand t h e  heal t h  r i s ks as soci ated w i t h  
t h e  proj ec t .  KDNREP h a s  t h e  respons i bi l i ty under KRS 2 24 . 033  t o  prov i de 
for the control of emi s s i on s  of potent i a l l y  hazard ou s  matter and tox i c  
s ubstance s .  Eva l u at i ons of fac i l i ti es wi th t h e  potenti a l  t o  emi t sub
stances that  may be harmfu l to hea l t h  and  we l fare of  human s , an ima l s ,  and 
p l ants  wi l l  be made  on an i nd i v i dua l  bas i s  by KDNREP ( see 40 1 KAR 63 : 020 ) . 

I nformat i on i s  needed on the tox i ci ty and other hazards of the compounds  to 
be emi tted from the p l ant  d ur i ng both normal operati on s  and upset cond i t i ons . 
An ana lys i s of the i n d i v i dua l  hazards of the hundreds of m i n or compounds i s  
n ot req u i red for , for examp l e ,  phenol s ,  benzene , heterocyc l i c  s u l fu r ,  etc . , 
w i t h  t hose c ompounds of maj or heal t h  con cern i dent i f i ed .  For each emi s s i on 
stream , the est imated concentrat i on of the toxi c materi a l s  of concern i n  
t ime and p l ace at  i ts i n terface wi th the target popu l at i on s  ( occupat i ona l  
a nd  surround i n g  popu lace ) . I f  i n suff ic i ent data are avai l a bl e ,  a range 
s h ou l d  be prov ided u s i n g  best ava i l ab l e  est imates . ( Commenters : 1 2 ,  
p p .  9-1 0 ;  64 , p .  2 ;  Speaker 89 )  

Respon se : Heal t h  ri s k  assessment wi l l  be es sent i a l  to determi ne pri or i t i es concern i n g  
the materi al s of concern and for prov i d i ng g u i dance for the he a l t h  protecti on program . 
However , because t here i s  no reason to expect other than very l ow exposu res under 
exi s t i n g  g u i dance ( e . g .  TLVs ) , it i s  preferab l e  to  base ri s k  asses sments  on actual 
data a s  the S RC- I p l ant i tse l f .  Such data and r i s k  asses sments wi l l  be essen t i al to 
prov i de a bas i s for expans i on  to  commerc i al - sc a l e  operati on .  See a l so  res pon ses to 
comments 5 . 1  and 5 . 2 .  

5 . 5  Comment :  The D E I S  d oes not prov i de a deta i led enumerati on of the p otent i a l ly 
harmfu l substan ces  l i ke ly to be present at the S RC- I p l ant . Both t he 
dec i s i on makers at D OE and the pub l i c  are ent i t l ed to  DOE ' s  p resent best 
est imate of whi c h  substances wi l l  be f ound at the p r op os ed p l ant and what 
e v i dence ex i s ts c oncern i ng the potent i a l  harm from exp os ure to those sub
s tances . Both the l i ght  and m i d d l e  d i s t i l l ates as we l l  as the gases 
generated i n  the  SRC- I  p l ant conta i n  n umerous chemi c a l s  whi ch are known 
to  be carci n og en i c or gen otoxi c ,  or to be deve l opmenta l tox i cs or p otent 
neu rotox i n s . 
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For  th i s  reason , we  be l i eve that  the  DE I S  s hou l d  attempt to q u an t i ty t he 
am ount of poss i b l e  human exp osure to these tox i c s and s h ou ld  als-o addre s s  
spec i f ic  measures whi c h  wi l l  b e  ta ken t o  m i t i gate exposure .  ( Commenters : 
38 , p p .  42-49 ;  57 , p .  1 ;  1 1 , p .  1 ;  47 , p .  1 )  

Respon se :  I t  i s  i nappropri ate to l i st every chem i c a l  spec i es l i ke l y  to be presen t 
i n  t he mater i a l s  thou ght to be of tox i c o l og i c a l  concern s .  The c l a s ses  of compou n d s  
and process  mater i a l s  have been ident i f i ed and d i scus sed i n  the DE I S  ( see Sec t .  4 . 1 . 2 
and Append ix  Z ) . For a d i scu ss i on of spec i f i c  mi t i g a t i n g  measures , see Sec t .  4 . 6 .  

0 0£  recogn i zes that any comp l ex hydrocarbon mater i a l  such  a s  petro l eum or process  
and product streams from SRC w i l l  conta i n  l i teral ly  tens  of tho usands  of compounds , 
rang i ng from harm l e s s  to harmfu l as s i ng l e  ent i t i e s .  A defi n i t i on of harm based on 
p ropert i es of s i ng l e agents may not cover the ac tua l and observed effec ts of a m i x 
ture of those agents bec ause bot h pos i t i ve a n d  nega t i ve b i ochem i c a l  and b i o l o g i c a l  
synerg i s t i c  i nteracti on s among agents may occu r .  Chem ica l ent i t i es of greatest 
c oncern are d i scus sed in the assessment methodol ogy sect i on s  ( Sec ts . 1 and 4 . 1  and 
Append i x  Z)  of the FE I S .  

5 . 6  Comment : The DE I S  fai l s  to prov i de any mon i tor ing  data on the sub stances actua l l y  
found t o  b e  present a t  the two SRC p l ants  and the P D U .  S ure l y ,  after more 
than 5 years of operat i ng sma l l - sca l e SRC fac i l i t i e s , DOE ha s actual  data 
on substances p resent at th ose p l ants . Such data shou ld  be i nc l uded and 
a n a l yzed in the E I S .  ( Commenter : 38 , p .  49 ) 

Response : Sect i on 4 of the D E I S  provi ded an overvi ew of th i s  i n formati on ,  w ith  
reference to t he pert i nent l i terature as we l l  as  a d i sc u s s i on of the  gen eral app l i 
cab i l i ty of the i n format i on to SRC- I . A rev i sed Append i x  Z i n  the FE I S  p rov ides a 
s ummary of exper i ence at the Fort Lewi s and W i l sonvi l l e p i l ot p l ants . Exposures at 
W i l son v i l l e ( ref .  1 ,  Sect .  4 )  have genera l l y  been l ow « T LVs ) and , where h i g her than 
TLVs ( one u p set cond i t i on ) ,  have been remedi ed .  The ex i stence of the i ndustr i a l  
hyg i ene efforts wi l l  en s ure s u c h  res u l t s .  

5 . 7  Comment : What were the resu l t s of the i ndustri a l  hyg i ene program c onducted at the 
W i l sonvi l l e  p i l ot p l ant ? What were the res u l ts of p l ant amb ient  a i r  mon i 
tor i n g ?  How do the pred i ct i on s  i n  the DE I S  for t h i s p i l ot p l ant compare 
w ith  what actua l l y  occurred ? ( Commen ters :  64 , p. 6 ;  57 , p .  1 )  

Respon se : Ba sed on m on i t or i n g  res u l ts from the W i l s on v i l l e p i l ot p l ant , concentra
t i ons  of fug i t i ve emi s s i ons  wi t h i n  the demon s trat i on p l ant are expected to be we l l  
be l ow T LV ( see added d i sc u s s i on i n  Append i x  Z . l ) .  Al though the D E I S  d i d  not i nc l ude 
amb i ent a i r  q ua l i ty concentrat i ons  from Wi l s onv i l l e ,  concentrati on s  outs i de the p l ant 
boundary are expected to be even l ess  than the measured concentra t i ons  in the worker 
env i ronment .  See rev i sed Append i x  Z .  

5 . 8  Comment : The DE I S  i n forms u s  that h i g her  mol ecu l a r  we i g ht pol ycyc l i c  aromat i c  hyd ro
carbons and amines  were found in the work envi ronment by mon i tor i n g  at 
Exx on Donor Sol vent p i l ot fac i l i t i es .  The observed concentrat i on s  shou l d  
b e  i n c l uded i n  the f i n a l  E IS .  ( Corrrnenter : 64 , p .  2 )  

Respon se : The observed concentrat i on s  at the Exxon Donor So l vent p i l ot fac i l i t i es 
can be found i n  ref .  1 ,  Sect .  4 .  

5 . 9  Comment : The heart of DOE ' s  p l an to dea l wi th the admi tted ly  s i g n i f i cant occupat i on a l  
a n d  hea l th hazards o f  t h e  prop osed p l ant i s  a fo ur-phase research effort 
( see DE I S ,  Appen d i x  Z ) . However , the D E I S  offers no pl an for fund i ng that 
researc h .  Th i s  is a ser i ou s  om i s s i on in l i g ht of the DE I S ' s  own admi s s i on 
that " f i nanc i a l  cons tra i n ts may p revent a l l of the p roposed research from 
be i ng comp l eted "  ( DE I S ,  p .  4-3 ) .  The omi s s i on i s  even more seri ous i n  
l i ght o f  Pre s i dent Reagan ' s  recent proposa l s  to trim DOE ' s  fund i ng of 
en v i ronmental  stud i e s  ( Pres i dent of the Un i ted States , A�erica 's New 
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Beginning: A Program for Economic Recovery, February 1 8 ,  1 98 1 , pp. 4-1 8 ) . The FE I S  
mu st  i nc l ude a concrete p l an for fund i ng t he research  effort proposed i n  Append i x  Z .  
I n  l i g ht o f  the Presi dent ' s proposed budget cuts , that p l a n  wi l l  doubt l ess  have to 
i nc l ude a bi nd i ng commi tment on the part of the pri vate parti c i pants  i n  the project 
to fund most of the proposed researc h .  ( Commenter 38 , p .  55 )  

Response : Al though  DOE c annot ensure that the research programs are carri ed out  i f  
i t  i s  n o  l onger respons i b l e  for the work ,  the p l a nt  wi l l  have to adhere to ex i st i ng 
and  future regu l at i o n s  enforced by OSHA ,  EPA,  and other regu l a tory bod i es . Other 
federal  agenc i e s , such as N I OSH and the Department of Human Hea l th Serv i ces  and 
pr i vate concerns cou l d  be expected to conti nue to conduct s u pport i ng res earch  and 
a n a l yse s .  Shou l d  the p roj ect proceed w i t h  DOE i nvo l vement , DOE wi l l  p l ace h i gh 
p r i ori ty on carry i n g  out these research programs ( Sect . 4 . 1 . 2 ) . I n  the a bsence of 
DOE ' s  i nvo l vement , I CRC i s  not commi tted to the fu l l  fou r-phase  research program 
( Append i x  Z . 2 ) beyond those req u i rements for comp l y i n g  wi th  regul a t i on s .  The E I S  
refers t o  work  by other a genc i e s .  

5 . 1 0  Comment :  I f  the  government cont i nues  to bear respon s i b i l i ty for the requ i red hea l th 
stu d i e s  and imp l ementati on of any changes i nd i cated by those stud i e s ,  s ome 
method has  to be deve l oped for a ssur i ng t ime ly and fu l l  response of the DOE 
to research resu l ts .  ( Commenter : 38 , p .  56 ) 

Respon se : I f  D OE con t i nues  i t s  i nv o l v ement i n  t he proj ect , t ime l y  and ful l response 
to research resu l ts  wi l l  be en sured throug h  the r i sk assessment program ( Sect . 1 ) . 

5 . 1 1  Comme n t :  The DE I S  imp l i e s  that whatever ri s k  does exi st  wi l l  be dea l t  wi th adequate l y  
throu g h  p l ant  des i gn c ha nges  and reducti on i n  worker exposure throug h  
tra i n i n g  and protec t i ve c l ot h i n g .  W i t hout consi dera b l e  addi t i ona l  detai l 
on t he proposed measures and further research , th i s impl i cat i on i s  unsup
ported and , l ndeed , unsu pporta b l e .  ( Commenters : 38 , p .  5 3 )  

Respon se : Sect i on 4 . 5 has  been expanded to prov i de add i ti onal  i nformat i on on the 
occupati ona l  hea l t h  and safety mon i tori ng and m i t i gat i on program for S RC- I . See 
a l so  responses  to comments  5 . 4  and 5 . 9 .  

5 . 1 2  Comment :  The fai l ure of the DEI S  t o  i nc l ude a n  exp l i c i t  con s i dera t i on of the s hort
and l ong-term l oca l  and  reg i on a l  env i ronmental  hea l t h  impacts represents 
one of t he s i n g l e l arges t  defi c i enc i es in the env i ronmen tal  a s ses sment 
document for t he proposed faci l i ty .  I nstead of deve l op i n g  commun i ty hea l th 
base l i ne s  for both t he i mmedi a te impact area and the reg i on and propos i n g  
l ong-term ( l O-year m i n imum )  ep i demi o l og i ca l  stu d i e s  to assess  t h e  effect 
of the proposed act i on on human hea l th ,  the hea l th-ma i ntenance strategy 
offered i n  the D E I S  i s  l im i ted to tox i col og i ca l  tes t i n g  for acute an ima l  
res p onse  and b i omed i ca l /c l i n i ca l  stud i es for acute  worker or  occupat i on a l  
exposure .  Uti l i zati on of  th i s proposed approach compl ete l y  e l i m i n ates t he 
p os s i b i l i ty of bei ng ab l e to uant i ta t i v e l  determ i n e  the hea l t h  r i s k  or 
effects  b i ol o i ca l  or econom i c  tru l a s s oc i ated wi t h  the ro osed act i on .  
The overa mon l torl ng s trategy o r  t e proJect shou d be  s l g n l f l cant  y 
expanded to prov ide  for  an epidemi ol og i c a l  s tu dy that wi l l  defi ne and 
c l ar i fy cu rrent l ocal and regional  health characteri s t i cs , ana l yze hea l t h  
effects ,  a nd  eventu a l l y  serve a s  part of the bas i s for he l p i n g  to determ i n e  
t h e  envi ronmenta l  s i g n i f i cance o f  t h e  project i n  terms o f  both benefi ts  and 
costs a s s oc i ated w i t h  maxim i z i ng l ocal  and reg i ona l  soci etal  and i n d i v i d u a l  
wel l - be i ng . ( Commenters : 1 2 ,  p .  2 ;  1 8 ,  p .  6 ;  65 , pp . 5 ,  1 4 ,  7 0 ,  7 1 ; 
Speakers 40 , 54 , 3 8 ,  8 9 ,  1 03 )  

Respon se : As s tated i n  Sect . 4 . 1  of the E I S ,  exp osure of workers i s  expected to be  
of  more concern even t h ou g h  fewer person s are i nvol ved . The occupa t i on a l  hea l th and  
i ndustr ia l  hyg i ene  programs are  i ntended to detect a ny exposures or c l i n i ca l  symptoms 
ear l y  before cumu l at i ve  effects deve l op .  Detecti on and m i t i gati ng exposures at  the 
sou rce i s  the best way to ensure l ong  term hea l th protecti on .  I nforma t i on from one 
p l an t  wi l l  not prov i de ep i demi ol og i c a l l y s i g n i f i cant  data to conf i rm nega t i v e  or 
pos i t i ve projecti ons .  Thus  med i ca l  and exposure data on a l l synfue l s  workers shou l d  
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be comb i ned i n to a s i n g l e  med i ca l  reg i s try . Both i ndus try and t he Na t i ona l  I n s t  i t u t e  
o f  Oc cupa t i ona l Sa fety and Hea l th are i n ves t i ga t i n g  the des i gn and execut i on o f  a 
synfue l s  i ndu stry-wide med i ca l  worker reg i s try . E p i demi o l og i c a l  stud i es on the 
genera l popu l a t i on m i ght be j u s t i f i ed ba sed on total  exposure from a l l sources  in  t he 
regi on but n ot on the poten t i a l  i n crementa l expos ures  from th i s s i n g l e  p l ant  where 
thorough  a ttenti on i s  devoted to detec t i n g  and m i t i ga t i n g  exposure s .  Mon i to r i n g  i s  
d i scu s sed i n  Sec t .  4 . 5  o f  the FE I S . 

5 . 1 3  Commen t :  It  i s  suggested that the expected emi s s i on l eve l s  b e  compared wi th those 
found in petrol eum ref i n er i e s , coke ovens  or other fac i l i t i e s  w i t h  s i m i l a r 
em i s s i on s  to prov i de some perspec t i ve on the rel a t i ve hazards  a s soc i ated 
w i t h  p l ant  opera t i on .  Poten t i a l  hea l th effec ts  shou l d  be descri bed and 
safe exposure l im i t s  ( both acute short term and trace l ong term )  s h ou l d  be 
provi ded so  that a ri s k  a s se s sment can be determ i ned .  ( Commen ter :--U-;-
p .  1 0) 

Re spon se : The i n forma t i on on coke oven s ,  other fac i l i t i es , and petrol eum ref i n e r i e s  
i s  summari zed i n  Sec t .  4 a n d  Appen d i x  Z a n d  C of t h e  E I S .  Emi s s i on s , i nc l ud i ng upset 
cond i t i on s , were e st ima ted . The overa l l  approach to ri s k  a s s e s sment wa s g i ven i n  
Sec t .  1 .  L i m i ts do ex i s t i n  the form of TLVs for most of the mate r i a l s o f  concern 
( see Append i x  Z , Sect .  Z . 3 ) .  Adherence to these  l im i ts wi th spec i a l  precau t i on s  and 
research for others , s uch  as  compl ex m i xtures , shou l d  ensure t hat  a quan t i tat i ve ri s k  
a s s e s sment can awa i t  needed data spec i f i c  to the SRC- I fac i l i ty i t se l f .  A recent 
report by the Kentucky Department of Energy ( Coa l  Conve rs i on Proj ects Summary , Apr i l 
1 98 1 ) prov i de s  further d i scu s s i on of the proj ected comparat i ve i mpacts of the syn fue l s  
i ndu stry i n  Kentucky rel a t i ve to other u se s  of coal . See a l so res pon ses  to comments 
5 . 1 , 5 . 2 ,  and 5 . 3 .  

5 . 1 4  Commen t :  A maj or purpose of the demonstrat i on p l ant  wi l l  be to eva l uate hea l t h  and 
env i ronmental r i s ks .  " 01e of the purposes o f  the SRC-I  demon stra t i on 
prog ram i s  to iden t i fy hea l th and envi ronmen ta l r i s k  a s s oc i ated w i t h  the 
demonstrat i on p l ant i tse l f  and a future commerc i a l  SRC i ndustry " ( p .  xv ) .  
The l ong i nduct i on t ime often a s s oc i ated wi th  cancer agents  shou l d  be kept 
in m i nd .  W i l l  the dec i s i on to expand to commerc i a l  s i ze be made before an 
accu rate a sse s sment of the demon strati on p l ant ' s  hea l th i mpacts can be 
made ? Accord i ng to the DE I S , th i s  dec i s i on may be made in on ly  two yea rs . 
( Commen ters : 1 8 ,  p p .  4 ,  7 ;  64 , p .  2 ;  Speaker 32 , 38 , 6 9 ,  92 ) 

Re spon se : An accurate r i s k  a s se s sment must  be based upon operat i ona l  data on the  
SRC- I fac i l i ty i ts e l f .  The  data on  the carc i n ogen i c  poten t i a l  of SRC- I materi a l s  
from p i l ot p l a nt  stu d i e s  on mutagen i c i ty and carc i nogen i c i ty i n  an i ma l s and other 
short- term data wi l l  he l p  to p l ace SRC- I materi a l s  in the context  of t he tota l  body 
of i n forma t i on on ca rc i nogen i c  mater i a l s and i n  context of ex i st i n g  standards for 
syn fue l s  fac i l i t i e s .  Re search on p i l ot p l ants  i s  the on l y  way to prov i de a rea son 
a b l e ba s i s  for a dec i s i on .  T he  req u i rements for occupat i on a l  a nd  pub l i c  hea l th 
protect i on programs can be more spec i f i c  to SRC - I -type fac i l i t i e s .  Ri s k  a s s e s sments 
ba sed on data from the demon s trati on p l a nt can be comp l eted before a dec i s i on to 
expand to  commerc i a l  sca l e .  

5 . 1 5  Comment : The D OE h a s  absol ute l y  no ba s i s  to conc l u de from t h e  Fort Lewi s experi ence 
that i ts i ndustr i a l  hyg i ene pract i ces have been effec t i v e  and that wo rkers 
were not s ubj ect to ser iou s  r i s k .  Mo st  cancers have an average l a tency 
per i od of more than 20 years  between the onset  of exposure and the d i agnos i s  
of d i sease .  F i ve years of  experi ence i s  s imp ly  too  s hort a t i me from wh i ch 
to draw any concl u s i on s ,  espec i a l l y  con s i der ing  the kn own hazards of the 
chem i ca l s i nvol ved . ( Commen ter : 38 , p .  5 1 ) 

Respon se : The d i scu s s i on i n  Sec t .  4 . 1 . 1  does not conc l ude that workers are not 
s u bj ect to ser i ou s  r i s k .  Howeve r ,  the d i s c u s s i on does  poi nt out that the expe ri ence 
at  Fort Lewi s has  not been equ i va l ent  to ear l i er experi ences at  I n s t i tute , We s t  
V i rg i n i a ,  a s  regards s k i n  cancer.  Major cred i t  shou ld  b e  g i ven t o  the i ndustr i a l  
hyg i ene prog ram . I t  i s  now recog n i zed that carc i nogens  are present i n  process  
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streams . Th i s a l one requ i res  major emp has i s  on i ndustr i a l  hyg i ene procedures to 
detect and m i t i gate exposures before exposures  accumu late  and convert seri ous  r i s k  
t o  actual  effects . See response  to commen t 5 . 1 4 .  

5 . 1 6  Comment : The E I S  prov i des  n o  deta i l s  o n  the methods o f  i ndustr i a l hyg i ene that are 
fol l owed at Fort Lewi s ,  t he k i nds of mon i tori ng exposure bei ng done , and 
t he k i nd of med i ca l  s u rvei l l ance be i ng performed . W i t hout such data , there 
i s  no bas i s  for eva l uat i ng the Fo rt Lewi s experi ence . ( Commenter : 38 , 
p .  5 2 )  

Response : The  E I S  doe s p ro v i de d i scus s i on of the p roposed occupat iona l  safety , 
i ndustri a l  hyg i ene and envi ronmental  mon i tori ng and m i t i gati ng p rog rams for the 
S RC - I  fac i l i ty .  A new Appendi x Z . l  has been added to the s tatemen t ,  and Sect . 4 . 5  
h a s  been rev i sed . 

5 . 1 7  Comment : T he i ndustr i a l  hyg i ene prog ram i s  expected to  be much better t han  pr i or 
program s ,  but the detai l s  seem no d i fferent than those at I n st i tu te , We st  
V i rg i n i a .  T he s ame type of measures  were u sed in  a coa l  convers i on fac i l i ty 
i n  I n st i tute , West V i rg i n i a ,  dur i ng the 1 950s , and t here the workers s t i l l  
s u ffered cancer rates as much a s  37 t imes  that of the genera l popu l ati on .  
( Commenter :  1 8 ,  p .  8 ;  Speaker 89 )  

Response : Know l edge about the tox i col og i c a l  propert i e s  of t he mater i a l s a s s oc i ated 
wi t h  synfue l s  has  been much  i mproved by t he experi ence at  I n st i tute , WestVi r g i n i a ,  
and further test i ng , s uch  a s  at  Ft .  Lew i s  and Wi l s onv i l l e ,  Al a bama . Gu i dance on 
occupati ona l  safety , exposure l i mi ts , and mon i toring  g u i de l i nes  has  evol ved con s i der
ably ( see references , Sect .  4)  s i nce the 1 950s . T hu s ,  the occupat i ona l  hea l th and 
safety program at the demon strat i on p l ant  wi l l  be more compre hen s i ve and more effec 
t i ve than the program at I n st i tute , We st  V i rgi n i a .  Concerns a bout  poten t i a l  exposures 
to tox i c  materi a l s  and remed i a l measures  are d i scussed in Sec t .  4 . 1  of the E I S .  

5 . 1 8  Comment : The DE I S  a l so  menti ons t he study conducted by Ri c hard J .  Sexton , M . D . , at 
a coal  convers i on p l an t  l ocated in  I n st i tute , West V i rg i n i a .  The S RC- I  
DE I S  unfortunate ly  m i s i nforms  t he  pub l i c  a bout  t he severi ty of  t he  cancer 
r i s k s  found in that study . T he DE I S  i s  i nc on s i stent i n  stat i ng that "an 
i ncreased i nc i dence of s k i n  tumors ( a bout fi ve-fol d )  was found in the work 
force . . .  " T he actua l  study by Sexton , however , states , " The i nc i dence 
of cancer in these men was between 1 6  and 37 t i mes t hat  reported in the 
l i terature" ( R .  J .  Sexton , " The Hazards to Hea l th in t he Hyd rogena t i on of 
Coa 1 :  I V .  T he Con trol Prog ram and the Cl i n  i ca 1 Effects , "  Archives of Envi
ronmenta � HeaUh, vol . 1 ,  p p .  208- 3 1  ( 1 960 ) . ( Commenters : 65 , p .  6 ;  1 8 ,  
p .  6 ;  38 , p .  52 ; Spea ker 40 )  

Re spon se :  The comment i s  correct based on the s pec i f i c  reference c i ted . The text of 
Sec t .  4 . 1 . 1  of t he FE I S  ha s been c hanged . 

5 . 1 9  Comment :  The DE I S  fai l s  to i nc l ude some of the ex i st i ng ev i dence on the r i s k  of 
harm from coal hydrogenati on p l an t s .  Inc l uded among t h e  m i s s i ng ev i dence 
i s  t he EPA study of  a Yugos l av i an hydrogenat i on fac i l i ty .  See R .  K .  
Patterson , " Amb i en t  Ai r Downwi nd of the Kosovo Gas i f i cati on Comp l ex : A 
Compend i um , " u n pu b l i s hed Env i ronmental  P rotect i on Agency pape r .  

T h e  E nv i ronmental  Protec t i on Agency d i d  a n  a i r  mon i tor i ng study downwind  
from the Kosov o ,  Yugosl a v i a n  p l a n t .  T he i r  mon i tors 2 km  downwi nd found 
benzo ( a ) pyrene , a very potent c hem i c a l  carc i n ogen , in concentrati ons  over 
a thou sand t imes  what i s  norma l l y  con s i dered to be safe . 

T hey found benzene concentrat i ons ten to a hundred t i mes what i s  cons i dered 
to be safe . P l ant  s pon sors argue that the Un i ted States wi l l  use better 
control tec hn o l ogy ,  but i t  shou l d  be rea l i zed that th i s pl ant  i n  Yugos l av i a  
i s  on l y  one-tenth  the s i ze of any p roposed commerc i a l - s i zed U . S .  fac i l i ty .  
( Commenters : 38 , p .  53 ; 65 , p .  8 ;  Speaker 40 )  
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Response : Ko sovo ga s i f i er represents an uncontro l l ed s i tuati on . Personnel  mon i t or 
i ng data ana l yzed for 28 i nd i v i dua l  po lycyc l i c  aroma t i c  hyd roca rbons  from the p i l o t 
p l ant i n  W i l sonv i l l e ,  Al a bama i nd i cates that few h i g h-mo l ecu l ar-we i ght  compounds can  
be detected i n  the  a i r  ( see new Ap pend i x  Z . l ) .  Benzo ( a ) pyrene wa s not  detec ted 
( 0 . 0 1 �g/m 3  detect i on l i mi t ) , and on ly  pyrene ( noncarc i n ogen i c )  wa s detected i n  t he 
poten t i a l l y  carc i nogen i c  four- ri ng and greater compound group  and i t  wa s detected at 
l eve l s  of l ess  than O .  1 �g/m 3 .  

Personne l  mon i tor i ng data for benzene a t  W i l sonv i l l e  s howed 2 1  samp l es w i th concen
trat i on s  l ess  than 0 . 0 1 ppm .  Both sets of sampl es were taken d ur i n g  norma l p l ant  
operati on and refl ect  concen tra t i on s  wi t h i n  p l ant  bounda r i es . I t  s hou l d  a l so be 
noted that W i l sonv i l l e has a very dense c l u s ter i ng of poten t i a l  sources and , t here
fore , these res u l ts proba b l y  represent max im i zed average va l ues . Ot her potent i a l  
po l l u tants  were at s im i l ar ly  l ow concentra t i ons . The concentrat i on s  i nd i ca ted are 
we l l  be l ow any hea l th standard a nd wou ld  be many t imes  l e ss  concentrated out s i de the 
p l ant  boundary due to norma l d i spers i on by a i r  curren t s .  

5 . 20 Commen t :  The DE I S  s t i l l  does n o t  adequate l y  re l a te o r  address  why there were not 
suff i c i ent  stud ie s  conducted e i ther i n  p i l ot projects or research programs 
t hat wou l d  have l ed ,  at th i s poi nt i n  t ime , to : 

( a )  better c hem i ca l  c haracteri zat i on of tox i c  mater i a l s ;  

( b ) essent i a l  b i o l og i ca l  te s t i n g  of ma te ri a l s ,  i nc l ud i ng derma l and 
i n ha l a t i on carci nogenes i s ,  teratogene s i s ,  and ma l e  reproduct i ve 
effects ;  and 

( c ) ba s i s  a s says , wh i c h  i nd i cate mu ta t i on and c hromosoma l  a l tera t i on i n  
m icroorgan i sms and wh i c h  wou l d  have i dent i f ied ma teri a l s to b e  assayed 
for l ong-term chron i c  effects . ( Commenters : 65 , p .  64 ; 6 0 ,  p .  6 ;  1 8 ,  
p .  6 ;  S peakers 7 ,  1 02 )  

Response : The se po i nts are d i scussed i n  the E I S  i n  Sect . 4 and Append i x  Z .  A new 
Append i x  Z . l has been added to the FE I S  wh i c h  prov i des add i t i on a l  i n format i on .  On e 
cannot d i rect ly  character i ze  a fac i l i ty that does not yet ex i s t .  The process  wi l l  
conta i n  materi a l s known to be carc i nogen i c , mutagen i c ,  teratogen i c ,  and otherwi se 
tox i c .  Th i s  i s  the major  rea son ( see responses to co��ents 5 . 1 ,  5 . 2 ,  and 5 . 3 )  for 
r i gorous protec t i on prog rams . 

5 . 2 1 Comment : A rea sonab l e t imetab l e i s  needed for the proposed four pha ses of t he 
Hea l th and Eco l og ica l  Stud i e s  P l an : For examp l e ,  i t  i s  sta ted ( p .  2 -34 )  
that  most of  the  stu d i es i n  the  fi rst three phases wi l l  be comp l eted before 
opera t i on of the pl ant  beg i n s .  However , i t  states repea ted l y  that Phase I I  
w i l l  determ i ne l ong-term effects o f  c hron i c  exposu res . How l ong i s  l ong
term if  stud ie s  i n  Phase I I  are  to  be  comp l eted before p l ant operat i on ? 
Al so , a number of stud ie s  i n  Phase I I  are dependent on re su l ts from Phase I 
stud i es .  I t  seems improbab l e ,  g i ven the comp l ex i ty of the stud i es and the 
proposed timetabl e ,  that these stu d i e s  wi l l  be compl eted before p l ant 
opera t i on .  ( Commen ter : 65 ,  p .  64 ; Speaker 1 02 )  

Re sponse : Ba sed on the schedu l e s ,  Phase I and I I  work w i l l  be essent i a l l y  compl eted 
by p l ant  start- u p .  Phase I I I  work h a s  a l ready started and a s i mi l ar t ime for conc l u 
s i on of work i s  p l anned . As defi ned , Phase I V  takes i n s i ghts  from the fi rst  three 
p ha ses to deve l op usefu l method s ,  a s says , and procedures . Phase I V  i s  a l so expected 
to be c omp l eted by p l ant  start- u p .  

5 . 22 Commen t :  Con s i der i ng t h e  l ong  l a tency peri ods for carc i nogen i c  effects to become 
apparent , and con s i der i ng that Pha se I I  i s  su pposed to study " l ong  term 
effects of c hron i c  exposu res , "  i t  i s  beyond be l i ef that these two phases 
can be comp l eted before 1 984 . ( Commenter :  60 , p .  6 ;  Spea ker 1 02 ) . 
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Reshonse : Long-te rm  tox i col ogy tests  ( su c h  a s  carci nogen i c )  are usua l l y  comp l eted 
wi t in two years  on l a boratory rats  or mice . However ,  up to one year of add i t i onal  
t ime is  needed to cal cu l ate proper test cond i ti on s  ( e . g . , doses )  to  ga i n  the max i mum 
amount  of i n format i on from the te sts . Therefore , up to three years  may be needed to 
comp l ete a l ong-term test  i n  an ima l s .  As i t  i s  current l y  sc hedu l ed , the se wi l l  be 
compl eted before p l ant  start-u p .  These s tud i e s  w i l l  hel p to better def i ne the car
c i nogen i c  poten ti a l  of SRC- re l ated materi a l s .  

5 . 23 Comment :  I t  i s  d i fficu l t to comprehend how Phase I I I ,  whi c h  dea l s  wi t h  a l tered 
pl ant  operati ng cond i t i on s ,  can be comp l eted before the pl ant experi ences 
normal opera t i ng cond i ti on s  ( p .  2-35 ) . ( Commenter : 60 , p .  7 )  

Respon se : The i ntent of the sta tement  on p .  2-35  of the DE I S  was d i rected at  tests  
on p l l ot pl ants  such  a s  Fort  Lewi s and  Wi l sonvi l l e ,  Al abama , where opera t i ng cond i 
t i on s  can be a l tered . Studi es wi l l  conti nue after start-up of the SRC-I demon strati on 
to d i rect ly  confi rm conc l u s i on s  based on the p i l ot pl ant data . See a l s o  response to 
comment 5 . 2 2 .  

5 . 24 Commen t :  The DE I S  s hou l d  i nd i cate tha t other agen c i e s  bes i des  DOE a re i nvol ved w ith  
hea l th rel ated synfuel act i v i t i e s .  ( Commenter :  57 , p .  3 )  

Response : See response to comment 5 . 9 .  

5 . 25 Comment :  Page 4- 7 ,  Sect .  4 . 1 . 3 . 3 ,  paragrap h  4 ,  l i ne 1 2 .  li The DOE program . . .  
shou l d  be i n  concert w ith  HHS , E PA ,  and OSHA experti s e  and know how . I n  
fac t ,  these agenc i e s  s hou l d  b e  ca l l ed upon t o  a s s i s t  DOE i n  t h e  sel ect i on /  
pri ori t i zati on o f  compounds wi th  t h e  g reatest poten t i a l  hea l th effects . 
( Commenter :  57 , p .  2 )  

Response : The agen c i e s  menti oned do have i nput  to t he program . The spec i f i c  
reference t o  DOE h a s  been del eted from the sentence i n  quest ion . 

5 . 26 Comment : The DE I S  presents a proposed occ upat i on a l  hea l t h  protec ti on program 
( p .  4 -9 )  that i nc l udes med ica l  mon i tori ng , protect i ve  equ i pment ,  spec i f i c  
wor k  pract ices , i ndu stri a l  hyg i ene mon i tori ng , spec i a l p roced u re s  and 
equ i pment , etc . , but men t i on s  on l y  a sa fety eng i neer and a safety and 
hea l t h  d i rector as personnel res pons i b l e  for the prog ram . I n  other word s ,  
the  personne l requ i rements for such  a compre hen s i ve program d o  not seem to 
be adequate l y  addressed . ( Commenters : 6 5 ,  p .  6 5 ;  57 , p .  4 ;  Spea ker 1 02 )  

Respon se : P l ant  staff i ng  req u i rements have not been f i na l i zed . However , the 
Occupati onal  Hea l th and Sa fety Di rector i s  expected to report d i rect ly  to the pl ant 
manager.  Report i ng to the Di rector wi l l  be a safety eng i neer and an i ndustri a l  
hyg i en i st ( Sect .  4 . 1 . 3 . 6 , p .  4- 1 0 ,  and Sec t .  4 . 6 . 9 ,  p .  4- 1 43 i n  the DE I S ) .  Al so 
reporti ng to h im  from an  adm i n i stra t i ve standpoi nt  wi l l  be two p l ant  nu rses , who wi l l  
rep ort functi ona l l y to the p l ant p hys i c i an ( Sect .  4 . 1 . 3 . 6 ,  p .  4- 1 0 ,  and Sec t .  4 . 6 . 9 ,  
p .  4- 1 42 i n  the D E I S ) .  The pl ant  phys i c i an wi l l  be ava i l ab l e  a s  requi red but  i s  
expected t o  spend approx imate l y  50% of h i s  t ime on the pl ant  med i ca l /i ndustr i a l  
hyg i ene program o n  a n  ongo i ng bas i s .  

Su pport i ng these profess i ona l s  wi l l  be severa l c l er i ca l  personne l ,  tec hn i c i an s , and 
l a boratory peopl e for mon i tor i ng , i n specti on , etc . Al so supporti ng them wi l l  be the 
p l ant  control l aboratory , wh i c h  i s  expected to be staffed w i t h  a bout  40 profes s i ona l s  
and tec hni c i an s .  

5 . 27 Comment : Page 4 - 9 ,  Sect .  4 . 1 . 3 . 6 ,  Paragraph 1 .  Wi l l  a fu l l - t ime i ndustri a l  hyg i en i st  
and an occupati ona l  nurse and/or p hys i c i an be phys i c a l l y  l ocated at  the 
p l ant ? Th i s i s  not addressed . ( Commenter : 57 , p. 2 )  
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R�sponse : See respon se to comment 5 . 26 .  

5 . 28 Coment : Page 4 - 1 0 ,  paragraph  4 ,  l i ne 6 .  The records shou l d  a l so conta i n  i n forma t i ol l  
on  the  emp l oyees ' eati ng , dr i n k i ng , and smo k i n g  habi ts . ( COI1lTlente r :  57 , 
p .  3 )  

Respo n s e :  Smo k i ng a �d d � i n k i ng ha ? i ts ar: , a nd wi l l  be , i n forma t i on col l ected a s  oa rt 
of  the phys i ca l  examl natl ons . Ea tl ng ha b l ts may vary too much to be a u sefu l d i a gnost ic  
too l  i n  t h i s type o f  a pl ant .  

5 . 29 Coment : I n  the l a st  paragraph on p .  Z-5 o f  Append i x  Z ,  there appears to be some 
c onfu s i on i n  th i s  part i c u l a r  paragraph  between N I OSH and OSHA.  N I OSH i s  
a part of the Department of  Hea l th and H uman Servi ces and i s  ba s i ca l l y  a 
re search a gency . OSHA i s  a part of the Department of Labor and i s  a 
regu l a tory agency. L i ne 4 ment i ons OSHA-sponsored data base project s .  
Al though OSHA h a s  been work i ng c l ose ly  w i th N I OSH i n  terms of  offeri ng 
counse l  and adv ice  of  a genera l nature in the areas of control techno l ogy 
and i ndustr i a l  hyg i ene surve i l l ance re l a ted to the ene rgy technol o g i e s , 
N I OSH , through an i nteragency agreement w i t h  E PA ,  has  been spon sor ing  the 
data base proj ects c i ted in t h i s paragraph . ( Commenter : 57 , p. 3 )  

Response : Append i x  Z ha s been compl ete l y  rev i sed and the paragraph  i n  quest i on has  
been omi tted . 

5 . 30 Coment : Page x ,  l i ne 2 .  A med i ca l  s urve i l l ance prog ram shou ld a l so be i nc l uded . 
( Cornmenter : 5 7 , p .  1 )  

Respon se : Med i ca l  surve i l l ance i s  the equ i va l ent  of med i c a l  mon i tor i ng men t i oned on 
p .  x ,  l i nes 3 and 4 of the DE I S .  

5 . 3 1 Comment : Many of the propert ie s  of SRC prod ucts are u n kn own . There are no standards , 
there are no federal env i ronmental  regu l a t i on s  for a l most a l l of t hese 
compou nd s .  Contrary to what we m i g ht be l ed to bel i eve by anti -en v i ronmenta l 
rhetor i c ,  there s i mp ly  are not regu l a t i ons for t hese compou nds a s  far as 
emi s s i ons go .  ( Commenter :  38 , p .  2 1 ; Speaker 22 ) 

Respon se : Al though  propert ies  of some spec i f i c  c hem ica l  comp onents are unknown , 
properties of the c l a s ses of c hem i c a l  compounds present are we l l  documen ted . These 
propert ie s  have been ver i f i ed by opera t i n g  exper i ence of the W i l son v i l l e p i l ot p l a n t .  

Compou nd s for wh i c h  emi s s i on standards a re l ac k i n g  requ i re a sc i ent i fi c  j udgment to 
determ i ne safe concentra t i on s .  Th i s  j udgment may b e  based o n  recommendat i on s  or 
hea l th standards by suc h g rou p s  as the Occupat i on a l  Safety and Hea l t h Adm i n i stra t i on 
( OSHA ) , the Nat i ona l  I n s t i tute of Occupa t i ona l  Safety and Hea l th ( N I OS H )  and the 
Ameri can Con ference of Governmenta l I ndustr i a l  Hyg i en i sts  ( ACG I H ) . 

Many PAHs and heterocyc l i c s  do not current l y  have estab l i s hed standards . However , 
the OSHA standa rd for coa l -tar  p i tch  vol a t i l es i ncorporates mo s t ,  i f  not a l l ,  of the 
h i g h-mo l ecu l a r-we i ght compounds in quest i on . Al though t h i s standard may not resu l t  
i n  zero r i s k  for the i ndustri e s  presen t ly  u s i ng i t ,  a s i gn i f icant  decrease i n  r i s k  
wi l l  proba bl y resu l t .  

5 . 32 Comment : There i s  too l i tt l e  research ava i l a b l e about the effec ts of some of the 
emi s s i on s , produc ts , by-products , and wa stes of  the SRC- I proces s .  We 
ques t i on the hea l th r i sk  to the peopl e i n  the area , i nc l ud i ng res i dents 
of Evan s v i l l e  and Vanderburgh count i es ,  and we quest i on the a b i l i ty of 
present agenc ie s  and reg u l a t i on s  to adequate l y  mon i tor and/or el i m i nate 
these r i sks . ( Commen ters : 60 , p.  1 0 ;  Spea kers 1 9 , 38 ) 
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Respon se : P l ant  des i gn , operati ng p rocedures , and mon i tori ng programs both i n  and 
around the p l ant  wi l l  a l l  be more s tr i ngent than wi l l  be req u i red by c urrent l y  ex i st
i ng regu l a t i on s .  When des i g n i ng these a spects of the p l an t , g u i dance i s  be i ng taken 
from l aws and regu l at i on s  in other i ndustr ies  than synfue l s .  Des i g n s  are be i ng 
carri ed out under the a ssumpti on that eventual reg u l ati ons for synfuel s wi l l  be a s  
s tr i ct  a s  t h e  mos t  stri ngent o f  these comparabl e  reg u l at i on s  for other i ndustri e s .  

Dn e  objecti ve o f  the proj ect i s  to devel op a body o f  i n forma ti on upon whi c h  to base 
regu l ati on s  to be wri tten for the commerc i a l  i ndustry . A carefu l l y  desi gned and 
thorou g h  mon i tori ng program wi l l  be carri ed out  to devel op th i s i nformat ion . 

The approac h be i ng ta ken i n  the des i g n  of thi s p l ant  i s  not to i gnore u nregu l ated 
areas , but to take extreme care in those areas i denti fi ed a s  hav i n g  poten t i a l  to 
cause  a s i g n i f icant  hea l th prob l em .  One exampl e  of thi s approach i s  t he care ta ken 
wi th  the control l ed combu s tor system . The des i gn goa l s for t h i s system exceed those 
w h i c h  wou l d  be req u i red mere ly  to meet reg u l a t i on s  on a l l owab l e hydrocarbon emi s s i o n s .  
The goa l  i s  max i mum pos s i b l e  protecti on that c a n  be  achi eved i n  a c ombustor des i gned 
so  that it can be confidentl y pred i cted to  functi on properl y .  T h i s  des i g n  approach 
i s  be i ng u sed in the des i g n  of the wa stewater treatment and reuse , so l i d  wa ste d i s 
posa l , fug i t i ve hydrocarbon emi s s i on control s ,  and other systems i n  the p l ant  where 
hea l th hazards are expected to be s i gn i f i cant and d i rect perti nent regu l at i on s  do n ot 
ex i s t .  

5 . 33 COlTil1ent : Paragraph 4-7 . " Eng i neer i ng control s . . .  wi l l  be desi gned w i t h  t he 
i ntent of l imi t i ng concentrat i on s  of fug i t i ve hydrocarbons to wi t h i n  the 
permi s s i b l e  exposure l im i t s  ( P EL )  for coa l -tar- p i tch  vo l at i l es in a l l 
process  area s . "  Are the l im i ts appropri ate for the S RC process  streams 
( i . e . , are the heavy d i st i l l ates not more mutagen i c /carci nogen i c ) ? 
( Commenter :  1 8 ,  p .  7 )  

Respon se : Coa l - tar-p itch  vo l at i l e s  i n c l ude components of the heavy d i st i l l ates 
such as polynuc l ear aroma t i c  hydr oca rbon s .  Thu s the l imi t ,  as  app l i ed to heavy 
d i st i l l ates , i s  appl i cab l e .  

5 . 34 Comment : Page 4 - 1 0 ,  paragraph 5 ,  l i ne 3 .  What N I OSH  method s are being referred to 
here ? A reference i s  needed . N I OSH ha s not spec i f ied methods for eva l u 
a t i ng potent i a l  i nd i cator compounds - a l t hough  there i s  a d i scu s s i on on 
u s i n g  the i nd i cator-mon i tori ng concept i n  N I OSH ' s  Coa l Ga s i fi cati on 
Cr i te r i a  Document  ( pu b l i cati on No . 78- 1 91 , 1 978 ) . ( Commenter : 57 , p. 3 )  

Response : The reference n umber has  been added to the text . I t  wa s i nc l uded a s  
ref .  3 for Sect . 4 of the DE I S .  The word specified has  been changed to discussed. 

5 . 35 Comment : Ambi ent mon i tor i ng i n  the pl ant and the s urround i ng area shou l d  be 
conducted for those compound c l a s ses  found to be of  maj or concern and /or 
" i nd i cator" compounds to ensure max i mum protecti on of pub l i c  hea l th .  
( Cormnenters :  1 2 ,  p .  1 0 ; 1 1 ,  p .  2 ) 

Respon se : See Sect s .  4 . 1 . 3 . 6  and 4 . 5 . 3 ,  wh ich  des cri be the amb i en t  mon i tori ng at  the 
p l an t  s i te .  Occupati onal hea l th mon i tori ng wi l l  prov i de d i rect i nput for e st imates 
of pub l i c  exposu re s .  

5 . 36 Comment : Page 4-3 , Sect . 4 . 1 . 2 . The u se o f  i nd i cator compounds must  b e  pursued 
w ith  extreme care . Proce s s i n g  of d i fferent coa l types u nder one or more 
operat i ng cond i t i on s  may resu l t in such  compl ex mi xtures of c hemi ca l s as to  
quest i on t he  u sefu l nes s  of  t he i nd i cator compound . Much  research wi l l  be  
needed to estab l i sh su i ta b l e  confi dence l eve l s for each  i nd i cator compound . 
I n  genera l , i nd i cators may be more u sefu l for pl ann i ng comprehen s i ve experi 
mental mon i to r i ng programs  and for i dent i fyi ng emi s s i on sources of coal 
deri ved mater i a l s than for est imati n g  i nha l at i on a nd derma l exposure s .  
( Commenter :  57 , p .  2 ) 
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Response : The poten t i a l  prob l ems as soc i ated w i t h  the use  of " i nd i cator compou nd s "  
a re documented . Poten t i a l  " i nd i cator c anpound s "  wi l l  be eval uated dur i ng  i n i t i a l  
comprehen s i ve area moni tori n g .  I f  they are u sed , per i od i c  spot checks wi l l  b e  made 
to ensure the accu racy of  the i r  pred i ct i ng  a b i l i t i e s .  

5 . 37 Comment : W i l l  peopl e i n  Evansvi l l e and Va nderburgh County become i l l  a s  a resu l t  of 
a synfue l s  p l ant  devel opment in the area ? The questi on i s  not addre ssed or 
even rai sed in the DE I S  document . ( Commenters : 1 8 ,  p.  5 ;  Spea ker 38 ) 

Respon se : Sec t i on 4 d i scu s ses  the potenti a l  hea l th effects and the nece ssary ri gorous 
occupat i ona l  hea l th and safety ,  i ndu str i a l  hyg i en e ,  and env i ronmenta l mon i tor i ng  
programs to  en sure protect i on .  Beca use  expos ures w i l l  be he l d  to very l ow l evel s ,  
the proba b i l i ty of hea l th effects i s  a l so very l ow .  

5 . 38 Comment : The text o f  t h e  DE I S  conta i n s  a confu s i ng ser ies  of references t o  the 
var ious  mec han i sms by wh i c h  cancer may be fostered . The mec hani sms by 
wh i c h  cancer i s  enc ou raged are i rre l evant to the des i gn of the SRC- I p l ant .  
Whether cancer canes ea r l i er or l ater ,  whether i t  i s  encou raged by  a 
" potent i ator" or a carc i noge n ,  i s  l arge l y  i rre l evant .  Prevent i n g  exposure 
to any of these s ubstances i s  l i ke l y  to reduce the u l t i mate r i s k  of cancer . 
( Commenter : 38 , p .  52 ) 

Respon se : Cancer mec ha n i sms , pranoter s ,  cocarc i nogens , etc . a re very important i n  
estab l i s h i n g  exposure l im i t s .  M i n i m i z i ng ex posures i s  the purpose o f  the mon i tori ng 
programs d i scu s sed i n  the E I S .  

5 . 39 Commen t :  Page 4 - 9 ,  Sect . 4 . 1 . 3 . 6 , paragraph  3 ,  l i ne 4 .  I t  shou l d  be noted that 
there are other occupat i on a l  d i seases bes ides  cancer that may resu l t from 
exposure to process  materi a l s .  ( Canmenter : 57�) 

Respon se : Sec t i ons 4 . 1 . 3 . 6  and 4 . 1 . 2  of the E I S  d i scuss  poten t i a l  hea l th effects 
in add i t i on to cancer .  

5 . 40 Comment : The  53 pages  of Appen d i x  Z are  ent i t l ed "Hea l t h  Effec ts "  but say  not h i ng 
about human d i sea se .  Most of  the  append i x  con s i sts of  col umn s of x ' s  
i nd i ca t i ng wh i c h  materi a l s  w i l l  be tes ted , i n  wh i c h  systems , and by wh i c h  
l a borato r i e s .  W e  can thus  l earn that naphtha , coa l  d u st , ga s i fi e r  fl y a s h , 
green coke , and hea vy o i l s  w i l l  be i ns t i l l ed i n to rabb i t s ' eyes to see i f  
they cause i rr i tati on . ( Comrnenter : 1 8 ,  p .  7 )  

Respon se : The proposed hea l t h ,  envi ronmenta l ,  and assessment programs are much 
broader than i nd i cated by the commenter.  Potent i a l  human hea l th effects and pre
vent i on measures were di scussed in Sec t .  4 and Append i x  Z of the DE I S  and are rev i sed 
i n  the re l evant sect i ons of the FE I S .  

5 . 4 1 Comment : Page 4-2 , paragraph  2 .  I n  add i t i on t o  carc i nogen i c i ty ,  mutagen i c i ty ,  and 
teratogen i c i ty ,  wha t a bout effects on reproducti on ? ( Commen ter : 57 , p .  2 )  

Respon se : Reproduc t i ve effec ts are i nc l uded i n  stud i e s  of teratogen i c i ty .  

5 . 42 Comment : I n  t he event of an acci dent of d i scharge of these chemi ca l s  i nto the Green 
and Oh i o  r i vers , or shou l d  that theoret i ca l l y  fea s i b l e  zero-d i scharge 
feature of the pl ant fa i l  to do in rea l i ty what it wa s su pposed to do  on 
paper , how wou l d  those c hem i ca l s  and organ i c  canpounds  affect u s ? 

How l ong can a human body tol erate these c hemi ca l s  before 
And what are some of the phys i ca l  symptoms s hort of death 
encounter i f  the chem i ca l s  were adverse ly  affect i ng h i m ?  
D i arrhea ? Headac hes ? V i s i on d i sturbances ? ( Commenter : 

dea th occurs ? 
that a body wou l d  
Nau sea ? Vom i t i ng ?  
Speaker 6 9 )  
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Response : Large re l ea ses  from the p l an t  are u n l i ke l y .  The expected frequency and 
durat i on of l i qu i d  effl uent di sc harge i s  d i scussed i n  Append i x  C ,  and the impacts 
are d i scussed in Sec t .  4 . 2 . 2 . 3  of the FE I S .  However , Sect . 4 . 1 . 3 . 8  of the DE IS  
addressed poten t i a l  sp i l l s  of  tox i c  chem i ca l s dur i ng transportat i on . As d i scus sed 
i n  the DE I S ,  S RC mater i a l s appear to be of moderate acute toxi c i ty ,  that i s ,  no more 
tox i c  than many c hemi ca l s  i n  c ommerc i a l  use . On i ngest i on of suffi c i ent quant i t i e s  
of  t h e  mater i a l s ,  a wi de array o f  symptoms are poss i bl e ,  i nc l ud i n g  those l i sted . 

5 . 43  Comment : Wi l l  res i dents down stream of the p l a n t  be g i ven adequate warn i ng that 
d i sc ha rges wi l l  occur  so that the chem i sts  at  the fi l trati on p l an t  can take 
emergency measures ? ( Commen ter :  Speaker 69)  

Respon se : The f i l trati on p l ant wi l l  be provi ded wi t h  adequate warni ng of such  a 
d i scharge . 

5 . 44 Comment :  Page 4 - 5 ,  Wastewater and Spi l ls , paragraph  1 ,  l i ne 8 .  Total water recyc l e  
wi l l  concentrate trace mater i a l s t o  potent i a l l y  tox i c  concentrat ions  -
poss i b l y  creati ng worker expos u re probl ems part i c u l ar ly  dur i ng mai n tenance 
and repa i rs .  ( Commenter : 57 , p. 2 )  

Respon se : The occ upational  hea l t h  and i ndustr i a l  hyg i ene  programs wi l l  devel op  
procedures to mi n imi z e  wor ker exposure dur i ng  rout i n e  ma i ntenance and  repa i r .  

5 . 45 Comment :  Page 4 - 9 ,  Sec t .  4 . 1 . 3 . 6 ,  parag raph 2 .  Laboratory personnel who anal yze 
samp l es represent another group of workers who wi l l  be exposed to process  
mater i a l s .  ( Commenter : 57 , p .  2 )  

Response : The i ndustri a l  hyg i ene  program to be i n st i tuted i nc l udes l aboratory 
personnel as part of the wor k  force i nc l uded i n  the occupat i onal  safety and hea l t h  
program . The occupati onal hea l t h  protecti on program i s  i nc l uded i n  Sect . 4 . 1 . 3 . 6 .  A 
source of poten t i a l  exposure does ex i st at the sampl i ng l ocati ons wi t h i n  the p l ant . 
Sampl i ng p o i n t  contro l s are descri bed i n  Sect . 4 . 1 . 3 . 3 .  

5 . 46 Comment :  There are no prov l s l ons  for bacteri o l og i c  mon i tori ng or d i s i nfec t i on of the  
cool i ng tower water and  as  a matter of fac t ,  i nfect i ous probl ems a re not  
even touched any where i n  the D E I S  document .  ( Commenter : Speaker 38 ) 

Response : Prov i s i ons  wi l l  be made for bacteri o l og i ca l  mon i tor ing  and d i s i nfect i on 
of the coo l i ng tower water . 

5 . 47 Comment Page 4-32 , Sect . 4 . 1 . 2 ,  paragraph  1 .  Th i s paragraph tends to l ose s i g ht 
of the acute hazards ( e . g . , CO and H 2S ) .  ( Commenter : 57 , p .  2 )  

Response : These materi a l s are d i scu s sed i n  Sect . 4 . 1 . 3 . 8 .  Suc h materi a l s have 
establ i shed i ndustr i a l  hyg i ene exposu re l im i ts and mon i to r i ng procedures . 

5 . 48 Comment :  How tox i c  are hydrogen su l f i de ( H z S )  and carbonyl s u l f i de ( COS ) at the 
temperatu re and pressure ( 40 ps i )  of t he proposed process ?  ( Commenter : 3 ,  
p .  1 )  

Response : Accord i ng to the thres ho l d  l im i t  va l u es ( TLVs ) recommended by the Ameri can 
Conference of Governmental and I ndus tr i a l  Hyg i en i sts , hydrogen s u l f i de i s  about 
5 t imes a s  tox i c  as  carbon monox i de ( 1 0  ppm TLV a s  compared to 50  ppm ) . There i s  no 
recommended TLV for COS , but  i t  occurs at much  l ower concentrati ons in process  streams . 
Temperature and pressure wou l d  i nf l uence l ea k  rates but not a l l owa bl e exposure s .  

5 . 49 Comment :  What about cont i nu ou s  mon i tori ng/al a rm systems for hazardous gases ( e . g .  
H 2S ,  CO , CH4 ) .  S uch  systems are not addre ssed . ( Commente r :  57 , p .  2 ;  1 1 , 
p .  2 )  
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Respon s� :  The poten t i a l  u se of  i nd i ca tor compounds i s  addres sed i n  Sec t .  4 . 1 . 0l . 6  o f  
the E I S .  One factor i n  the c ho i ce wou l d  b e  the ava i l a b i l i ty of  cont inuous  lTlu l t i po l n t  
mon i tors for the cand i date ma ter i a l s .  I n  any case , cont i nuous  mon i tori ng/a l a rn l  
systems wi l l  be i nc orporated i n to the i ndu stri a l  hyg i ene prog ram . The centra l con t ro l  
system wi l l  l i n k  a l arms w ith  prompti ng mes sages to the operators to not i fy s pec i f i c  
off ic i a l s a nd  agen c i es s hou l d  an emergency ari se . I n  add i t i on ,  operators wi l l  be 
tra i ned from and have access  to publ i s hed conti ngency p l an s .  

5 . 5 1 Commen t :  I n  a worst scenar i o ,  what impact ( deaths and i nj u r i e s )  wou l d  be expected 
from a catastrop h i c  s i tuat i on where re l ease  of H2S  and COS oc cu rred ? How 
fa r wou l d  the i r  e ffects  be fe l t  to the s u rround i n g  area ( w i l d l i fe and 
peopl e ) ? ( Commen ter : 3 ,  p .  1 )  

Respon se : Maj or emergency u pset cond i t i on s  were d i sc u s sed i n  Sec t .  4 . 1 . 3 . 2  and 
Append i x  C . 4 . 1 . 4 . The postu l a t i on of  a "worst scena r i o "  i s  of 1 i ttl e pract i ca l  va l ue 
un l es s  some c on s iderat i on i s  a l so g i ven to the proba b i l i ty of occu rrence of the event 
sequence post u l ated . Con sequent l y ,  bot h subjects wi l l  be d i s cu s sed . S i nce COS i s  
present i n  very sma l l quanti t i es compared to H2S i n  a l l parts of  the proce s s , the 
H2 S  presents  the overr i d i ng prob l em .  The area ' i n  the p l ant wi th the h i g hest concen 
trat i on s  of H 2S  i s  the ac i d  gas  l i ne from the out l et of the DEA H 2 S  stri pper to the 
C l a u s  su l fur rec overy u n i t .  A l oss  o f  conta i nment ( vesse l  o r  p i pe ru ptu re o r  l a rge 
l ea k )  in  th i s  p i p i ng c i rc u i t  cou l d  re l ease a max i mum of 3600 l bs of  H 2S  i n to the 
atmo sphere before the breec h i s  i so l ated . Such  a cata stroph i c  re l ea se wou l d  Occur  
on ly  if  protect i on systems s u c h  a s  pre s sure control va l ves , re l i ef va l ves , ruptu re 
d i sc s , etc . fa i l ed to d i vert the ac i d  gases  to the f l are when an overpre s s ure 
deve l oped . Under the most u n fa vorab l e wind cond i t i on s  ( C l a s s  F atmospher i c  sta b i l i ty )  
d i sper s i on ca l c u l at i on s  pred i c t  that  quan t i t i e s  of H2S  immed i ate l y  dangerous  to  l i fe 
and hea l th ( 300 ppm-h potent i a l  expo sure ) cou l d  dr i ft a max i mum of 2 mi l e s from p l ant  
boundar i e s  before d i spers i on . The  on ly way the H2S  cou l d  po se a danger at such  great 
d i stances i s  i f  the re l ease  dr i fted in a s l owl y d i sper s i ng c l oud . Under th i s a s sump 
t i on ,  the c l oud wou l d  be on l y  a bout 50 yards i n  d i ameter and wou l d  thus  a ffect on l y  
a very sma l l a rea a t  any po i nt  i n  i t s path . 

The proba b i l i ty of the a bove Occu rrence i s  on the order 1 x 1 0- 7 /yea r or once every 
1 0  m i l l i on years . Past i ndustr i a l  experi ence i n d i cates  that proba b i l i ty of ruptu re 
of vesse l s and l ow pressure p i p i ng o f  th i s  l ength and d i ameter i s  about 1 x 1 0- 5  even ts/ 
yea r .  The a bove scenar i o a s sumes some human error cau s i ng a del ay i n  re spond i n g to 
the eme rgency ( pro ba b i l i ty approx imate l y  1 0% )  and the probab i l i ty of Cl a s s  F atmo 
s p her i c  stab i l i ty i s  about 30% i n  the Newman area . 

Becau se of the presence of f i red heaters , boi l ers , etc . wi t h i n  the proce s s  area s , 
there i s  a strong proba b i l i ty that the fl ammab l e H2S  c l oud wou l d  i g n i te c l ose to the 
poi n t of re l ea se , wh i c h  wou l d  prevent tox i c  l evel s of  H 2 S from dri ft i ng any d i stance . 
The probabi l i ty of a l l events occurr i ng s i mu l taneou s l y  g i ves  the extreme l y  l ow l i ke l i 
hood of a n  H2 S re l ea se affect i ng th i rd part i e s . 

I f  the "worst scenar i o "  d i d  occu r ,  the l ow wi nd speed present under F sta b l e  cond i 
t i on s  wou l d  a l l ow p l ant  personnel  to warn and eva cuate affected area s .  Mon i tors wi l l  
be l ocated wi t h i n  process  area s to a l ert p l ant  personnel  to the presence of H2 S vapor 
and a s  pa rt of  the p l ant eme rgency re spon se program , procedures wi l l  be devel oped to 
wa rn th i rd pa rt i e s  in the event p l ant upsets cou l d  endanger su rrou n d i n g  area s .  Al so , 
s u c h  an acute exposure to H2S  wou l d  be immed i ate l y  preceded by a nox i ou s  odor ( detect
a b l e  at 0 . 2  ppm)  wh i c h  wou l d  serve to wa rn res i dents . Popu l a t i on den s i ty near the 
p l ant  s i te i s  l ow ,  so on l y  a sma l l number of peop l e wou l d  be at r i s k  and wou l d  requ i re 
wa rn i n g  and evacuat i on .  I n  v i ew of the se facts , no th i rd - pa rty i nj u r ies  or deaths are 
expected from H2 S exposure .  

5 . 52 Commen t :  Page 4- 1 0 , paragraph  3 .  Wi l l  fe rti l e  fema l e s be prevented from work i n g  i n  
the demons trat ion p l ant a s  they have a t  the SRC- I I ,  Fort Lewi s p i l ot pl ant ? 
I f  s o ,  for what rea son wi l l  they be exc l uded from wo rk i n g  i n  the p l an t ?  
( Commente r :  5 7 ,  p .  3 )  
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Response : Fema l e s  of c h i l d-bear i ng age wi l l  not be preven ted from wor k i ng i n  any 
areas of the p l an t ,  un l es s  there i s  reason a b l e  sc i ent i f i c  ev i dence demon stra t i ng 
added ri s k .  I n  the a bsence of the demonstrati on of such ri s k , the ava i l ab l e  i n for
mati on concerni ng ri s k  wi l l  be d i scu s sed wi th mal e s  and fema l es before emp l oyment so  
t hat  t he  i nd i v i dua l s i n  questi on may make the i r own dec i s i on s .  

5 . 53 Comment :  Page 4-1 0 ,  paragraph 1 ,  l i ne 9 .  As t he opt i ca l  fi ber method i s  st i l l  
devel opmenta l , what method wi l l  be used i f  th i s  method i s  determi ned not to 
be s afe ? ( Commenter :  57 , p. 3 )  

Re sponse : I t  i s  not c l ear what effects UV l i g ht  m i g ht have on t umori genes i s ,  nor i s  
i t  c l ear that i t  detects  a l l carci nogens that m i ght  be present i n  compl ex hydrocarbon 
mi xtures such  as S RC .  However , UV l i ght  i s  useful  for detecti ng su rface contami nati on 
due  to s p i l l s ,  and l ow- l evel  UV may a l so  be useful  to mon i tor s k i n  contami nat i on .  
Low- l evel UV mon i toring  wi l l  be assessed a s  a tec hn i que for i mprov i ng worker hyg i ene . 
I f  t h i s i s  c onc l uded to be a safe and effect i ve practi ce , i t  w i l l  be made avai l abl e 
to workers a s  they pass  through the c hange fac i l i ty .  Otherwi se v i sua l  exami nat i on 
wi 1 1  be re 1 i ed on . 

5 . 54 Comment : Sect i on 1 . 4 . 3 . 8 ,  " Occupationa l  Safety and Heal th , "  menti ons p hys i c a l  hazards 
common to any l arge- sca l e constructi on s i te .  I t  does not addre s s  the need 
for an  i n ternal p l ant  safety prog ram to deal wi t h  spec i f i c  hazard s .  
( Commenter : 2 3 ,  p .  3 )  

Respon se : Deta i l ed emergency procedures wi l l  be prepared a s  part of the preparation  
for  s tart-up and operati on of the  p l a n t .  These procedures wi l l  b e  u sed t o  tra i n  
p l ant  personnel i n  emergency- handl i ng methodol og i es .  See further d i scu s s i on i n  
revi sed Append i x  Z .  

5 . 55 Comment : The process  wi l l  produce many tons per day of  mater i a l  contami nated w i t h  
very hazardou s c hemi cal s ( carc i nogen s ,  mutagen s ) . Th i s s i tuat i on i s  not 
comparab l e to the crude o i l i ndu stry whose  l i q u i d  prod ucts  seem to  be l es s  
hazardou s ( e . g . , m u c h  wea ker mutagens i n  the Ame s test ) . Exacerbat i ng t h i s 
probl em i s  the l ack  of proven control tec hnol ogy i n  what wi l l  be a very 
demand i n g  envi ronment .  Al though recent news reports suggest more stri ct 
control s than d i scussed in the D E I S , t h i s was not presented i n  the formal 
document and re l i e s  on advances not yet tested on a l arge sca l e .  The 
combi nat i on of thousands of  val ves  and the rea l i t i es of h uman nature sug
gest  that sea l  ag i ng and  acc i dents m i g ht wel l cause  the rel ease  of s i gn i fi 
cant amounts of hazardou s mater i al s .  The major sp i l l  a t  the SRC p i l ot 
p l ant  re i n forces t h i s  concern . ( Commenter : 2 9 ,  p .  2 )  

Reseon se : The E I S  d i scusses  these concerns and l ays out programs  and p l an s  to protec t 
aga l n st  suc h r i s k s .  See Sect .  4 and Appendi xes C and Z .  

5 . 56 Comment : S imp ly  stated , the p l an s  of the p l ant  are not compl eted ; the exact ope rati ng 
cond i ti on s  are not known ; the exact products and by-products  are n ot kn own ; 
and therefore i t  i s  i mposs i b l e  to determ i ne what the occupati onal  and 
pub l i c  hea l th effects wi l l  be! ( Commenters : 6 ,  p. 4 ;  1 8 ,  p .  6 ;  Speakers 
7 ,  7 9 )  

Response : There are commi tments  i n  the E I S  for a v i gorou s occ upati ona l  hea l th ,  
i ndu stri a l  hyg i ene , and env i ronmental  mon i tor ing  program throughout the l i fe cyc l e  
o f  t he fac i l i ty .  See respon ses to comments 5 . 1 , 5 . 2 ,  and 5 . 3 .  
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6 .  WATER RESOURCES 

6 . 1  Commen t :  The DE I S  conta i n s i nsuffi c i ent  eco l o g i ca l , physi ochemica l , a nd tox i c o l og i c il l 
i nforma t i on on wh i c h  to reach  conc l u s i ons  about probab l e d i scharge i mpacts . 
Fu rthermore , the prepondera nce of th i s  i nforma t i on wi l l  not be ful l y  ava i l 
a b l e unt i l after the demonstra t i on fa c i l i ty beg i n s opera t i o n .  ( Commen ter : 
1 2 , p .  6 )  

Response : Sect ions  4 . 2 . 2 . 3  and 4 . 2 . 2 . 4  of the FE I S  have been revi sed to ut i l i ze 
E PA ' s data base devel oped to support the recent ( 1 980 ) wa ter q ua l i ty c r i ter i a  fo r 
tox i c  e l ements a nd compound s .  Th i s  i s  t h e  best ava i l a b l e data base for tox i co l og i ca l  
i nforma t i on . Fu rther ecol o g i c a l  a nd phys i o l og i ca l  data wi l l  be co l l ec ted a s  part 
of  the mon i tor i ng  prog ram . 

6 . 2  Comment : Th i s  p l ant i s  deS i gned to operate 90% of the t ime a s  a zero d i scha rge system 
of treated wa stewater . I n  th i s  opera t i on the trea ted wa stewater i s  u sed 
a s  ma keup water for the evapora t i ve cool i ng tower .  I t  wou l d  thus  a ppear 
t hat many vol at i l e  compounds i n  the treated wa stewater wi l l  be evaporated 
o ff i nto the atmosphere and may l a ter condense onto the su rface . S i m i l a rl y ,  
nonvo l a t i l e  was tewa ter pol l utants wi l l  be ca rri ed out by the d r i ft of 
sma l l  d ropl ets of water and wi l l  eventua l l y  wa sh i n to the ri ver .  Thus , the 
p l ant  is not tru l y  operat i ng  in a zerO-d i scharge system but is mere l y  
i nd i rectl y d i scharg i ng the trea ted wa stewater i nto t h e  r i ver by way o f  
t he atmos phere.  ( Commenter : 1 8 ,  p .  5 )  

Response :  Transport of potent i a l  pol l utants i n  coo l i ng tower d r i ft wi l l  not s hort
c i rcu i t  the z erO-di scharge goal . Di sso l ved so l i d s  that b u i l d  u p  i n  a coo l i n g  wa ter 
wi l l  be removed i n  a b l eed stream ( b l ow down ) that wi l l  be evaporated to sol i d  
res i due a nd l a ndfi l l ed .  Less  than 3 %  o f  the d i s so l ved so l i ds enteri ng the cool i ng 
tower wi l l  l eave a s  d r i ft .  Vo l a ti l e  compounds wi l l  b e  a l most comp l etel y removed 
from wastewater p r i o r  to u s e  as coo l i ng tower ma keup ( see Append i x  C ,  Sec t .  C . 3 . 1 . 5 ) . 

6 . 3  Comment :  When i s  t he 1 0% d i scharge to be i n  effect? When the r i ver i s  a t  f l ood 
s tage?  At l ow fl ow? The d i l ut i o n  capabi l i t i es of the r i ver at and between 
t hese two extremes i s  q u i te great a nd cou l d  resu l t  i n  severe degradati on of 
water qua l i ty i f  the 1 0% d i scharge occurs more often at l ow f l ow .  
( Commenter :  2 1 , p .  6 )  

Response : D i scharge cou l d  occur dur i ng  any of the per i ods me nti oned . Worst case  
a na l yses exam i ned the  poten t i a l  i mpact dur i ng each of the  per i ods . See  the operat i ona l  
i mpacts d i scu s s i on i n  Sect .  4 . 2 . 2 . 3  a nd i n  Append i x  C ,  Sec t .  C . 2 . 1 . 8 .  

6 . 4  Comment : Page 2-20 , S i xth Paragra p h .  Our  ana l Y S i s  shows that the Green R i ver ' s  
a verage amb i ent concentrat i ons  of  copper and s i l ve r ,  i n  add i t ion  to those 
c hemi ca l pa rameters d i scussed in  the DE I S ,  exceed water q ua l i ty standards  
formu l ated by the State of Kentucky or Federal  wa ter qua l i ty c r i teri a .  I n  
add i t i o n ,  z i nc wa s found to exceed the c r i ter i a  at max imum amb i ent concen
t ra t i on s .  I n  determi n i ng c r i ter i a  fo r the above pa rameters , the data ba se 
from the 1 980 E PA Wa ter Qua l i ty Cri ter i a  Documents wou l d  be he l pfu l . Th i s  
data base i s  much more extens i ve than the one used i n  the DE I S  ( Tab l e 4 . 1 2 ) . 
We suggest the F E I S  u se th i s data ba se and the d i s c u s s i o n s  i n  the FE I S  be 
mod i fi ed accord i ng ly .  ( Commen ter :  56 , p .  l a ,  Spea ker 28 ) 

Respons e :  Th e text i n  the FE I S  h a s  been rev i sed i n  Sect s .  4 . 2 . 2 . 3  and 4 . 2 . 2 . 4 .  
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6 . 5  Comme n t :  The  proposed d i scharge of cyan i de , phenol , z i nc ,  and s i l ver wou l d 
s i g n i f i cantly  i ncrea se c urrent max i mum and/or average i nstream concen
trati ons . Add i t i ona l  treatment may be requ i red for these pa rameters . 
( Commenter :  56 , p .  2 a )  

Respons e :  The des i gn o f  t he treatment system wi l l  progress wi th i nput from the 
U . S .  EPA a nd the Kentucky Department of Natural Resources and Env i ronmental Protec t i on 
to ensure suff i c i ent treatment to meet devel oped effl u ent l i m i ts , be they water
q u a l i ty or technol ogy l i mi ted . 

6 . 6  Comment : Page  3-22 , Ta b l e  3 . 6 .  T h i s  ta bl e s ho u l d  state wh i c h  pa rameters v i ol ated 
the Kentucky tox i c  c r i teri a .  

Where pos s i bl e ,  the fathead mi nnow, bl ueg i l l , or other i nd i genous s pec i es 
s hou l d  be u sed a s  the representa t i ve aquati c organ i sm and the 1 980 Water 
Qua l i ty Cr i teri a Documents u sed a s  a data base . ( Commenter :  56 , p .  l a  
a nd p .  2 a )  

Re sponse : Ta b l e  3 . 6  has  been rev i sed to i nd i cate v i ol ati ons  for tox i c i ty- based 
s ta ndards , u s i ng the data base for fathead mi nnows or bl ueg i l l s  from 1 980 water 
qua l i ty cr i teri a documents .  

6 . 7  Comment : Page 4-42 , Tabl e 4 . 1 3  and Page 4-43 , Tabl e 4 . 1 4 .  The 1 980 Water Qual i ty 
Cr i teri a ,  together wi th the fathead mi nnow or other i nd i genous s pec i es , 
s hou l d  be u sed to determine  toxi c i ty cr i teri a .  ( Commenter : 56 , p .  l a )  

Response : Ta bl e J . 7  i nd i cates the deri vati on of tox i c i ty-ba sed standards . Ta bl es 4 . 1 3  
a nd 4 . 1 4  have been revi sed a s  suggested . 

6 . 8  Comment :  Page 4-41 , Tabl e 4 . 1 2 .  The 1 980 Water Qua l i ty Cri te r i a  Documents s hou l d  be 
u sed a s  a data base for determi n i ng compl i ance wi th mi x i ng zone cr i teri a .  
( Commenter:  56 , p .  l a ) 

Response : Tabl e 4 . 1 2  has  been revi sed a s  suggested . 

6 . 9  Comment :  Page 4-34 , Tabl e 4 . 7 .  The Kentuc ky standard for cadmi um i s  0 . 01 2  mg/ l . 
( Commenter :  5 6 ,  p .  l a ) 

Respons e :  Ta bl e s  and text have been corrected . 

6 . 1 0  Comment :  The 7 -d ,  1 0-yea r  l ow fl ow must  be cons i dered a s  the c r i t i c a l  fl ow .  Accord i ng l y ,  
water wi hdrawa l s  wi l l  not be permi tted i f  th i s  fl ow l evel  i s  reached at  mi l e  
1 9  o n  the Green Ri ver . Wh i l e  a n  ava i l abi l i ty probl em i s  not expected i n  
a s s oc i ati on wi th pi l ot sca l e operati on , the probabi l i ty o f  a raw water supp ly  
p robl em occurri ng i s  greatl y  enhanced wi th operati on of a commerc i a l - s i ze 
faci l i ty .  To avo i d  adversely i mpacti ng any other ex i s t i ng benef i c i a l  use , 
a n  expl i c i t  study of i nstream and offstream fl ow impacts wi l l  be requ i red 
pri or to the devel opment of a commerci a l  sca l e  capabi l i ty and permi tti ng 
i n i t i a t i on of start- up operati ons . The FE I S  shou l d s pec i fy that such a 
s tudy wi l l  be conducted . ( Commenters : 1 2 ,  p .  3 ;  9 ,  p .  3 )  

Response :  A s tudy to a s ses s  the severi ty of i mpacts due to cumu l at i ve water 
consumpti on needs to be performed pr ior  to the devel opment of a commerc i a l -sca l e  
faci l i ty a t  the Newman s i te .  

6 . 1 1  Comment : I f  i nsuffi c i ent d i s charge ml x l ng resu l ts under 7Q1 0 condi t ions , the proj ect 
s ponsor must a pp ly  to have a mi x i ng zone establ i shed under Kentucky ' s  water 
q u a l i ty s tandards . I n  that event , on l y  up  to one-ha l f  of the 7Q 1 0 may be 
a l l owed for wa stewater d i l ut i o n .  ( Commenter : 1 2 ,  p .  6 )  
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Response : Currentl y ,  the i ndustr i a l  pa rtner proposes to di scha rge wa stewater  wi th a 
d i ffu ser  to en su re compl ete mi x i ng and prec l ude the need for a m i x i ng lone . I f ,  
however , t h i s does not prove pos s i b l e ,  a mi x i ng zone permi t wi l l  b e  obta i ned . 

6 . 1 2  Comment : Page  4-32 , l a st pa rag raph . Th i s  i s  the  beg i nn i ng of a descri p t i on of the 
" s i mp l e mode l "  u sed i n  deve l o p i ng the ana l ys i s presented i n  Tabl e 4 . 7 .  
Maj o r  dec i s i on s  are to be based on th i s work wh i c h , when g i ven a c l o ser  
l oo k ,  turns  out to  be t he  des i gn equa t i o n  for effl uents enteri ng s treams 
w h i c h  a re rap i d l y  f l owi ng and compl etel y  mi xed . The Newman pl ant  effl uents 
w i l l  enter Green Ri ver backwa ters  hel d by an O h i o  Ri ver ma i nstem h i g h - l i ft 
dam .  The reach  forms a l on g ,  narrow l a ke , not the bubbl i ng ,  f l owi ng s tream 
u pon wh i c h  the D E I S  c a l cu l at ions  are ba sed . The a ssumpt ion  of comp l ete 
m i x i n g ,  a s  app l i ed to th i s system , i s  wi thout a sembl ance of  s c i ent i f i c  
c redi b i l i ty .  ( Commenter :  48 , p .  1 )  

Response : As i nd i cated i n  Sect . 3 . 2 . 2 . 1 ,  the SRC- I s i te i s  l oca ted 1 6  km upstream 
from Lo ck  a nd Dam No . 1 on the Green Ri ver ( not  a bac kwater of an O h i o  Ri ver dam a s  
t h e  commenter s ta tes ) . Al though  the Green R i ver i s  impou nded , i t  i s  more l i ke a 
r i ver than a l a ke i n  c ha racter ;  s i gn i f i cant  mi x i ng occurs a s  a resu l t  of r i ver fl ow 
and ba rge traff i c .  Fu rthermore,  wa stewa ter d i scharge wi l l  emp l oy a d i ffu ser to 
max i m i ze mi x i n g .  

T h e  text a n d  ta bl es expl i c i tl y  s tate that the model used t o  ana l yze  the d i scha rge  of 
S RC- I wa stewater a s sumes compl ete m i x i n g  of  d i scha rged effl uent wi t h  the f l ow of  the 
Green Ri ver . Use  o f  such  a model  i s  l eg i t i mate , s i nce compl i ance w i th s tanda rds i s  
eva l uated under fu l l y  m i xed cond i t i ons . The resu l ts i nd i cated by the ana l ys i s  
( Ta b l es 4 . 7  a nd 4 . 9 ) a pp ly  to the far- fi e l d ( i . e . , tha t part o f  the r i ver downstream 
from the  m i x i ng zone ) . Ana l yses of the i mpact of wa stewa ter d i scharge typ i ca l ly  
c o n s i der both  t he  far- fi e l d  ( fu l l y  m i xed cond i t i o n s )  and t he  nea r-fi e l d  ( m i x i ng 
zone ) . Impacts wi t h i n  t he m i x i ng zone are cons i dered i n  terms of effects  on aquat ic  
b i ota , d i scu s sed i n  Sec t .  4 . 2 . 2 . 4 . 

6 . 1 3  Commen t :  How i s  i t  pos s i b l e  to s ay that the l i q uefact i on fac i l i t i e s  wi l l  meet ex i st
i ng e ff l uent l i m i tat i on s tanda rds when the EPA ,  DOE , and the Commonwea l th 
o f  Kentucky have not even devel oped effl uent l i mi tat ions  for the p l ants ?  
( Commente r :  2 1 , p .  6 )  

Response : Al though effl uent l i m i ta t i ons  have not been devel oped for the SRC - I  
demonstra t i on p l ant , standards  d o  ex i s t  for s i m i l a r  i ndustr i a l  fac i l i t i e s , s u c h  a s  
petro l eum refi neri es , i ron a nd  s teel i ndustr i e s  a nd  co k i ng pl ants . A work p l a n  h a s  
been out l i ned to deve l o p  these effl uent l i m i tat i ons  for  t he  SRC  p l ant  j o i nt ly  w ith  
these  a genc i es ( see Append i x  E E ) . T hese  l i m i tat i ons  wi l l  i n  pa rt be  ba sed on  
t he e ff l uent contami nant concentrat ions  a c h i evab l e i n  the  wa stewater treata b i l i ty 
stud i es . T hu s ,  the was tewater treatment  system wi l l  be des i gned to meet standards  
that  wi l l  be deve l o ped a s  t he  des i g n  i s  devel oped . 

6 . 1 4  Comment :  Page  2 - 1 8 ,  Second Compl ete Para g raph . The " effl uent l i m i ted" c l a s s i fi cation  
refers on ly to d i s so l ved oxygen and is  not a p pl i cab l e to  the d i sc harge of 
toxi c s .  ( Commenters : 5 6 ,  p .  l a ;  Speaker 28)  

Response : Effl uent l i m i ts wi l l  be e i ther water qua l i ty or tec hnol ogy l i mi ted . The  
techno l ogy based l i m i t s  wi l l  represent the bes t  ava i l a bl e treatment techno l ogy 
econom i ca l l y  ach i eva b l e  for tox i c  pol l u tants . 

6 . 1 5  Comment :  Pa ge 3 - 1 7  ( 3 . 2 . 2 . 3 ) Green R i ver : Kentu cky does not des i gnate stream uses  
for  food proces s i ng a nd i ndustr i a l  u s e .  ( Commenter :  1 2 , p .  6 )  

Response : Sec t i on 3 . 2 . 2 . 3  and Ta bl e 3 . 4  have been rev i sed to refl ect th i s  comment . 
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6 . 1 6  Comment :  Page 3- 1 7 and Tabl es H . l  and  4 . 7 .  I t  needs to be stressed that the ma i n
stem of Green Ri ver and a l l other tri butar i es i n  the project area fa l l  under 
the j u ri sdi ct i on of  Kentucky ' s  Water Qua l i ty Sta ndards and not ORSANCO ' s  
standards  o r  EPA ' s  Redbook l i mi ts . ( Commenter : 1 2 ,  p .  6 )  

Response : Sec t i o n  3 . 2 . 2 . 3  and Tab l e H . l  have been rev i sed accordi ng l y .  

6 . 1 7  Comment :  Ta b l e  4 . 7 ,  BOD s :  Mi n i mum a l l owab l e  treatment of  secondary l evel  assumes a 
maxi mum BOD of 30 mg/ l  a nd not 40 mg/ l  a s  reported . ( Commenter : 1 2 ,  p .  6 )  

Respon se : Tabl es 4 . 7  and  C . 1 6  have been corrected to ref l ect a 30 mg/ l i ter BOD con
centrati on i n  the wastewater eff l uen t .  

6 . 1 8  Comment : Page 3 - 1 9 .  Recent p hys i ochem i c a l  data does n o t  s upport the statement that 
Pond Ri ver i s  a l ow pH s tream .  The  OE I S  and a ny dec i s i on s  based on thi s 
m i s i nforma t i on s hou l d be rev i sed accord i n g l y .  ( Commenter : 1 2 ,  p .  6 )  

Response : Secti on 3 . 2 . 2 . 3 has been rev i sed to ref l ect  the comment .  

6 . 1 9  Comment :  What  about sp i l l ed SRC - I  l i qu i d  contami nati ng mun i c i pa l  water s u ppl i e s  a l ong 
the pathway of the contami nated s l u g ?  ( Commenters : 2 1 , p .  1 ;  60 , p .  2 )  

Response : Appendi x  DO cons i ders mun i c i pa l  water systems for c i t i e s  wi th  popu l at ions  
g reater than  1 00 , 000.  Sma l l er towns i nc l ud i ng Henderson , t hat  wi thdraw raw water 
wou l d  a l so be s uscepti b l e  to water supply emergenci es i f  SRC- I l i q u i d  products are 
sp i l led  upstream from water i ntakes . See a l so Sec t .  4 . 1 . 3 . 8 .  

6 . 20 Comment : I t  wou l d  seem that imp lementat ion  of the emergency procedures l i sted i n  
Secti on 0 . 0-6 o f  the OE IS  wou l d be s o  t i me consum i ng that the l i q u i d wou l d  
have had t ime to pol l ute the aquati c envi ronment o f  the Green and Ohi o 
Ri vers for several  m i l es downstream before c l ean-up was i n i ti ated . I n  
that t ime most  water sol ub l e i tems and vo l ati l e  orga n i cs wou l d  have d i s 
persed i nto the ecosystem . ( Commenter : 2 1 , p .  3 )  

Response : Sp i l l  control and c l eanup  measures are u n l i ke ly  to prevent the d i spers i on 
o f  water-so l u b l e  compounds . However , wi th  the esta b l i shment o f  emergency coord i na ti o n , 
not i f i cat ion  of water supp ly  systems shou l d greatl y  reduce exposure of h uman popu
l at i ons . See a l so the response to comment 6 . 2 1 . 

6 . 2 1 Comment : I n  1 977  a series  of chem i ca l  sp i l l s  i nto the Ohi o Ri ver i l l u strated the 
l ack  of  commu n i cat i on and coordi nati on between governmental agenc i es , and 
the l ack  of  ab i l i ty to pred i c t  sp i l l  travel t ime .  I f  the poten t i a l  for 
sp i l l s  whi c h  may create "water supp ly  emergenci es "  ex i sts as stated i n  the 
OE I S ,  then the operators of the p lant  s hou l d  have on l i ne a r i ver fl ow 
model l i ng program wh i c h  cou l d  be fed cu rrent r i ver cond i ti ons  at the t ime 
of a s p i l l  and  resu l t  i n  predi cted sp i l l  a rr i va l  t imes for use  by water 
supp ly  agenc i es for t imi ng add i ti onal  fi l teri ng or water i ntake shutoffs . 
( Commenter : 64 ,  p .  6 )  

Res onse : I n  response to the 1 97 7  s p i l l s ,  the Ohi o R i ver San i ta t i on Comm i s s i on 
ORSANCO ) and  i ts member agenc ies  u ndertoo k several  measures i nc l u d i n g  i mprovements 

in noti f i ca t i o n  procedures and capabi l i t i es for pred i ct i ng t i me of  travel and i nstream 
concentrat ions  of pol l utant s l ugs . Ri ver mode l s  must be devel oped and ca l i brated to a 
spec i f i c  water body. I t  i s  not reasonabl e for the p lant  operator to have a n  on- l i ne 
model for every water body a l ong the transportat i on route where a sp i l l  cou l d  occur . 

6 . 22 Comment :  Water Ava i l a bi l i ty .  The OE I S  mi staken l y  con s i ders w i t hdrawal and con
s umption  u se i mpacts only i f  they represent a porti o n  of  the seven-day 
once i n  ten-year  f l ow ( 7Q 1 0 ) . ( The E I S  reports that up  to 30 percent of  
the  7Q1 0 may be  consumed by energy producti on  faci l i t i es in  the  a rea . )  
Unfortunatel y ,  thi s approach overl ooks the env i ronmental and cu l tural 



A-293 

i mpacts on compet ing  i n stream ( e . g . , nav i 9at i on , aquat i c  b i ota , etc . ) a nd 
offs tream uses of consum i ng 3 . 6  mgd at demon strat i on sca l e  project l evpl . 
( Commenter s :  1 2 , p .  3 ;  9 ,  p .  2 )  

Re spon s e :  Wa ter u s e  i s  cons i dered a s  a fract ion  o f  the 7-d , 1 0-year l ow f l ow i n  
order t o  a s s e s s  wo rst-case i mpacts . A 7-d , 1 0-year l ow fl ow typ i ca l l y  accompa n i es a 
s evere droug h t .  Un der a l most  a l l other f l ow cond i t i on s  other i n s tream a n d  offstream 
u ses wi l l  be compl ete l y  una ffec ted . Because  the SRC- I demonstra t i on project wi l l  
consume l es s  than 2% of  the Green R i v er ' s  7-d , 1 0-year l ow f l ow ,  no s i gn i f i c ant 
i mpacts to ot her water uses  are anti c i pated . ( See a l so re sponse to comment 6 . 1 0 . ) 

6 . 23  Comment :  The  O E I S  apt ly  po i nts out the " potenti a l l y ser ious  cumu l at i ve impact"  of 
water consumpt ion  in the area . I t  notes that two synthe t i c  fuel p l ants  
and two coa l -fi red generati ng p l ants a l one cou l d  exceed 30%  of the  Green 
Ri ver ' s  7 -day , 1 0-year l ow fl ow. Th i s  does not ta ke i nto account the other 
a rea energy-dev el opment needs nor the compet i ng agri c u l tura l , nav i gat i ona l , 
domest i c ,  and other i ndustry demands . These factors s hou l d  be carefu l l y  
wei ghed i n  the FE I S .  ( Commenters : 1 2 ,  p .  1 ;  46 , p .  5 ;  Speakers 1 9 ;  3 9 ,  
p .  1 )  

Respon se : Cumu l a t i ve water consumpt ion  wi l l  pose probl ems on ly  duri ng droug ht cond i 
t i on s  that cause  very l ow streamfl ows . Such  cond i t i ons can be expected rel a t i ve ly  
i nfreq uent l y ,  on t he  average of  one  to  three t imes per  decade . Dur i ng s uch  events , 
a g r i c u l  tura l , mun i c i pa l , na v i ga t i ona l , and i ndustr i a l  water use  may be affected as 
wel l as  nav i ga t i on and i n - stream fl ow need s of f i s h  and wi l d l i fe .  I n  water supp ly  
emergen c i es such  as th i s ,  mun i c i pa l  ( i . e . , domest i c )  u ses  wi l l  take  precedence over 
i ndustri a l  u s e .  Al so , Federal j ur i s d i c t i o n  over na v i gat ion  i n  the Green Ri ver cou l d 
t heoret i ca l ly  perm i t  the Corps of Eng i neers to req u i re i ndustr i a l  and/or agr i c u l tura l  
u sers  a l ong t he Green Ri ver to reduce o r  stop con sumpt i ve w ithdrawa l s  to preserve the 
f l ows necessary for navi gat i o n .  

There a re many uncerta i nt i e s  wh i c h  make i t  impos s i b l e  to comp l ete ly  pred i ct  cumu l at i ve 
i mpacts on water ava i l a b i l i ty .  Un known factors i n c l ude ( 1 ) whether al l of the 
p rojects current l y  u nder study wi l l  be deve l oped , ( 2 )  actual rates of  wa ter cons umpt i o n  
o f  t h e  proposed proj ects , ( 3 )  c hanges i n  water consumpt ion wi t hout t h e  new projects , 
and ( 4 )  c hanges i n  the amount of barge tra n s port w i t h  or w i t hout the new proj ects . 
Further i nformat i on i s  needed to as sess  the severi ty of impacts under drought cond i 
t i ons . See a l s o the response to Comment 6 . 1 0 .  

6 . 24 Comment :  Even  a s suming " zero d i scharge" mode o f  a l l  energy- rel ated proj ects , 
occas i onal  wa ste wa ter d i s c harge due to the fa i l ure of recycl i ng systems of 
t he p l ants  and s p i l l s  wo u l d resu l t  in rel ease of s i g n i f i cant amounts of 
po l l u tants  and su bsequent d i rect cumu l a t i ve effect on water q ua l i ty of the 
Oh i o  R i ver ,  wh i c h  i s  the ma i n  source of the dr i n k i ng water for Eva nsv i l l e  
a nd i ts v i c i n i ty .  ( Commente r :  65 , p .  53 ) 

Re s ponse : Fa i l u re of recycl i ng sys tems wi l l  res u l t i n  the di scha rge of h i gh ly  treated 
wastewater , wh i c h  u nder worst-case cond i t i o n s , des cr i bed i n  Sect . 4 . 2 . 2 . 3 ,  wou l d  
cause  l i ttl e o r  n o  measurab l e effect o n  O h i o  Ri ver water q ua l i ty ,  i ncl ud i ng  the 
Evansv i l l e  water s u pp l y .  The Oh i o R i ver co u l d  o n l y  be affected by a sp i l l  o f  SRC 
product dur i ng tran s i t  to market . The E I S  a s s umes t hat  one of the products wi l l  
cross the O h i o  Ri ver three times en ro ute to market and d i scusses the env i ronmental  
i mpacts in  Sect . 4 . 1 . 3 . 8  and Append i x  D O .  

6 . 25 Comment : I t  i s  reasona b l e  to a s sume that the wa stewater recyc l i ng eq u i pment m i g ht 
cease  to funct ion  proper l y  from t ime to t i me .  The D E I S  st ated that duri ng 
s uch  t i mes quant i t i es of  manganese , i ron , pheno l , and cadmi um wou l d  need 
to be d i scha rged i nto nea rby Green Ri ver . Th i s ri ver a l ready ha s quant i t i e s  
o f  t he se  and other heavy meta l s that exceed wa ter qua l i ty standards at 
t i mes . There s hou l d  be no d i s charge of these meta l s  i n to Green Ri ver by 
t h i s  S RC- I p l ant .  ( Commenter 39 , p .  1 )  
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Response :  " No d i scharge" of  meta l s  to  the ri ver (when the wa stewater recyc l i ng equ i p
ment i s  i noperati ve)  cannot be econom i ca l l y  ach i eved . The treatment system for tox i c  
metal removal  a s  proposed wi l l  b e  t h e  bes t  avai l abl e control technol ogy econom i ca l l y  
a c h i e vab l e ( see  the response to Comment 3 . 2 ) . Al so , the EPA does not agree wi th the 
commenter and has  taken the pos i t i on that the effl uent does  not have to be c l eaner 
than the r i ver  water taken i nto the pl a nt . The  EPA and KDNREP do prov i de for vari ances 
i n  cases where the amb i ent r i ver i s  a l ready exceed i ng the wa ter qua l i ty standard but  
the  treated was tewater d i scharge wi l l  not  s i gn i f icant ly  further degrade the r i ver . 
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7 .  A I R  QUAL I TY 

7 . 1  Commen t :  The  i mpact of  heavy nonmethane hydrocarbon emi s s i ons may exceed the 
ambi ent a l l owa b l e - one- hour averag e .  

The  proj ected i mpact ( 1 0 . 5  ug/m 3 )  exceeds t h e  g u i del i ne ( 4 . 8  . ;g/m ' )  by 
more than a factor of two . The F E I S  shou l d  re-eva l uate the i mpa ct of  these 
emi s s i ons to i nc l ude an a na l ys i s  of the ex pected NMHC em i s s i ons  from the 
coa l  dryer , and fug i t i ve emi s s i ons  resu l t i ng from l ea k i ng va l ves , pump 
sea l s ,  fl anges , coo l i ng systems , and wa stewa ter trea tment .  ( Commenter :  
1 2 ,  p .  8 )  

Res ponse : T h e  gu i de l i ne o f  4 . 8  Ug/m3 average hou r ly  exposure was extrapo l ated by 
KDNREP from the e i ght-hour worker expos ure concentra t i on l i m i t  for OSHA coal  tar 
p i tch vol at i l es ( CTPV )  to a "o ne-hour"  a verage publ ic exposure 1 i m i t :  

Amb i ent  a l l owa b l e one-hour average 

( A )  = ( TL V/ 1 0 ) (40/ 1 68 h/wk of operat i on )  

TLV  for coal  tar p i tch  vol ati l es 0 . 2  mg/m3 for e i ght  hours da i l y  expos ure 

Therefore , ( A )  = 4 . 8  �g/m3 

The equat i on a s s umes that the pub l i c  wi l l  be consta nt ly  exposed du r i ng the 
total o perat i ng t i me of the p l ant  ( 1 68/ h/week )  and no t j u s t  duri ng the forty hours per 
week  that a worker i s  exposed . The eq uat ion  a l so adds a safety factor of ten , wh i ch 
a s s umes that members of a commun i ty affected by a regu l ated su bstance may not be as 
hea l thy as the a verage worker i n  a p l ant and,  consequent l y ,  wi l l  have a l ower dose 
to l erance . 

Th i s  TLV- rel ated amb i ent a l l owa bl e "one-hour"  average exposure l i m i t  s hou l d not be 
compared wi th the max imum one- hour average assoc i a ted wi th ambi ent a i r  qua l i ty 
s i mu l at ions . The max i mum one-hour s i mu l a t i on computes the one hour out of the 
8760 h i n  the yea r havi ng the h i ghest ground l evel  concentra t i on outs i de  the p l ant 
boundary .  The other hours of the year average cons i dera bl y l ower . The "one-hour"  
a vera ge devel oped from OSHA standards is  on a cons tant expos ure ba s i s .  The a bove 
equat i o n a s sumes the commun i ty wi l l  be constant l y  exposed to a concentra t i on of  
contami nant , and  ca l c u l ates the  average hou r ly  a l l owa b l e expos ure .  The  amb i ent  
a l l owa b l e  "one-hour"  s tandard therefore shou l d  be  compa red to  the  annua l  average 
concentra t i on assoc i ated wi th d i spers i on model i n g .  The a l l owa bl e Kentucky coa l tar 
p i tch vol at i l e  standard ( 4 . 8  ug/m 3 )  a s s umes the pub l i c  cannot be exposed to more than 
an average of 4 . 8  ug/m3 ) i n  each hour of  a 24-h day . The annua l  average d i sper-
s i on est imate i s  i tsel f an "average" hour ly  expos ure .  

To  th i s  end , t he  average annua l  concentra t i on of heavy ( BP > 500 ° )  nonmethane 
hydro ca rbon emi s s i ons , or PNA components ,  was s i mu l ated with  the E PA I ndustr i a l  
So u rce Comp l ex ( I S C )  model . T h e  max i mum annua l -average co ncentrati on beyond the 
p l ant bounda r i es was s i mu l a ted at 1 . 8 �g/m 3 for hea vy PNA components . The s i mu l at ion 
i nc l uded some o f  the nea rby commu n i t i es such  a s  Sta n l ey ,  S potsvi l l e  and Hebbards , and 
the average annua l  expos ure to tota l NMHC was l ess  than 0 . 4  ug/m3 i n  these areas 
( l ess than 0 . 1  ug/m3 heavy consti tuents ) . 

I t  mus t be po i n ted out that the I S C  model i s  not str ict ly  app l i c ab l e to hydroca rbons . 
The  res u l ts of the I S C  model s ho u l d  be very conserva ti ve bec ause  i t  a s sumes that the 
hydrocarbons rema i n  d i s persed . Th i s  a s sumpt i on i s  quest ionab l e ,  espec i a l l y for heavy 
hydrocarbon s .  Bec ause  of a h i gh  bo i l i ng po i nt and l ow vol at i l i ty some heavy hyd ro
carbons have a tendency to condense a nd settl e out . 
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T h i s  s i mu l at ion i nc l uded both po i n t  and fug i t i ve sources of NMHC . The coal dryer i s  
not expected to emi t NMHC compounds . Coal  i s  pul veri zed and d r i ed i n  a s i ng l e step , 
i n  a s i ng l e p i ece of equ i pmen t ,  the coal  pu l veri zer-dryers . Coa l  i s  mec han i ca l l y  
pu l veri zed ; i t  i s  dr ied b y  evaporati o n  i nduced by pass i ng h o t  fl u e  g a s  throug h  the 
p u l veri zer-dryer chambe r .  The fl ue  gas temperature i s  700°F  when enteri ng the 
c hamber , and  approximate l y  1 30° F when exi t i n g  the c hamber w i th the coal . At these 
cond i t i on s ,  no NMHC compounds are expected to vo l at i l i ze .  

7 . 2  Comment :  I n  the NOx ca l c u l ati ons for bo i l ers havi ng  over 1 00 mmbtu/ h  o f  heat i nput , 
was the emi ss i on factor fo r power p l ant  bo i l ers u sed a s  recommended i n  
AP-42 , Tabl e 1 . 4- 1 , footnote i ?  ( Commente r :  1 2 ,  p .  8 )  

Response :  No , a l l NOx emi s s i on s  from heaters were assumed to  evo l ve at  0 . 1 8  l b/ 1 06 Btu  
fuel  f i red , regardl ess  of the f i r i n g  rate . A s i n g l e emi s s i on factor for a l l heaters 
was thought to be more appropriate  at  th i s s tage of des i g n , rather than mak i n g  
excepti ons fo r pos s i b l e ,  not  y e t  f i n a l i zed , vari at ions  i n  heaters . 

Footnote i suggests that the NOx emi s s i on s  ( per pound fuel f i red )  be made 2 . 5  
h i �her than the norma l emi s s i on for a l l  heaters , wh ich  are rated greater than 
1 0  Btu/ h .  T h i s a s s umpt i on is only reasonabl e if the fi rebox temperature for 
f i r i ng more t han  1 00 x 1 06 Btu/h  i s  much  greater than the fi rebox temperature 
heaters f i r i ng l es s  than 1 00 x 1 06 Btu / h .  

t imes 
1 00 x 
heaters 
of 

If footnote i were appl i ed ,  i t  wou l d  affect two heaters , the bo i l er ,  and  the heat 
t ransfer f l u i d  heater . A l l other pl ant heaters f i re l es s  than 1 00 x 1 06 Btu/ h fuel . 
App ly i ng footnote i to the two heaters y i el ds NOx emi s s i ons  that are 1 1 40 tons per 
yea r .  T h i s  i s  40% greater than the current est imate . The resu l t i ng NOx impacts 
u s i ng footnote i wou l d  be s l i ght ly  h i g her than the NOx emi s s i ons  s hown in Tab l e  4 . 1 6 . 
The  NOx emi s s i on s  u s i ng footnote i woul d  be as fol l ows : 

S RC- I p l a nt  NOx i mpact 3 . 7  �g/m3 

S RC- I p l u s  other P S D  sou rces 3 . 7  �g/m3 

Projected a i r  qua l i ty 1 9 . 7  �g/m3 

NAAQ s tandard 1 00 �g/m3 

In concl us i on , both emi s s i on factors g i ve NOx i mpacts wh i c h  are wel l bel ow the NAAQ 
s tandard . 

7 . 3  Comment :  I n  Tabl e C . 9 ,  p .  C-5 1 , the emi s s i on s  from the equ i va l ent  power pl ant  
with  f l ue  gas des u l furi zation  appear exces s i ve .  Emi s s i on ca l cu l at i ons 
s hou l d  be presented i n  the  FE I S .  ( Commenter : 1 2 ,  p .  8 )  

Response : The  emi s s i ons  for the 600-MW power p l ant  were taken from the PSD  appl i ca
t i on for  the Rockport Generat i ng  p l ant . Emi s s i o n  cal cu l ati ons  are i n  the  PSD  
a pp l i cat ion . 

7 . 4  Comment : Tabl es  C . l l  and  C . 1 2 ,  and  F i g .  C . 1 4  conta i n  i n forma t i on on s u l phur  
emi s s i on s  dur i n g  start-up  and s hutdown wh i c h  i s  i nconsi stent wi th the PSD 
a ppl i ca t i on ( Tab l es 4 . 5 . 4  and 4 . 5 . 5 ,  and F i g .  4 . 5 . 1 ) .  Tabl e 4 . 1 6  conta i n s  
i nformati on that  i s  i nconsi s tent  wi th the P S D  appl i cati on ( Tab l e 1 0-6 ) . 
These i ncons i s tenc i e s  need to be reconc i l ed .  ( C ommenter : 1 2 ,  p .  9 )  

Response : The i n format ion i n  the  E I S  i s  mo re recent and mo re accurate l y  refl ected 
the s tartup emi s s i on rates . 
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7 . 5  Comment : Wha t a re the mode l ed ambi ent impacts ( i nc l ud i ng f l a r i n g )  for start-u p ,  
s hu tdown , a nd emergenc i e s  for a l l po l l utants i nc l ud i ng NMHC? How do the 
model ed impacts compa re w i th the amb i ent standards , the PSD i ncrements , and 
t he adj u sted TLV of  que s t i on 6,  a bove? Is vegeta t i on dama ge pos s i b l e ? 
( Corrvnenter :  1 2 ,  p .  9 )  

Re�po�se : No mea n i ngfu l attempt can be made e i ther to p roduce more defi n i ti ve 
eml S S l ons  e st imates o r ,  therefore , to devel op accura te projecti ons of a i r  
q ua l i ty impacts . The E I S and PSD  permi t app l i ca t i on t reatments o f  start-up and 
s h utdown emi s s i on s  are ba sed on s i mp l i fi ed ,  specu l a t i ve scena r i os of the a n t i c i pated 
sta rtup a nd shutdown programs for the demonstra t i on p l a nt .  These scena r i o s  are 
i ntended on ly  to roug h ly  descr i be potent i a l  for essenti a l l y  u nm i t i ga ted emi s s i ons  
and not necessa r i l y  emi s s i ons that wi l l  actua l l y  occ u r .  T he mode l s  approved for 
c a l cu l at i ng PSD i nc rement consumpt ion and i mpacts on amb i ent standards do not l end 
t hemsel ves to ca l cu l a t i ng var i a bl e ,  fl uctua t i ng em i ss i ons  suc h as occur duri ng 
sta rtup , shutdown , or emergenc i es of  u nknown durat i o n .  Safety ana l ys i s  and rev i ew 
act i v i t i es  wi l l  proceed i n  para l l e l w i th deta i l ed des i g n .  Cont i ngency mea sures wi l l  
be de s i gned w i th envi ronmental protecti on a s  one of  a number of  i mportant  pl ann i ng 
goa l s .  I t  i s  expec ted that for the majori ty of upset cond i t i ons , prov i s i ons  w i l l  be 
made to prevent a ny s i g n i f i cant envi ronmental re l eases . Onl y major  fa i l ure events 
s uch  as those l i s ted i n  Ta b l e C . 1 3  a re expected to l ead to emergenc i es dur i ng wh i c h  
ma teri a l s  may have t o  b e  rel ea sed i n  a control l ed ma nner through the f l a re system 
i n  order to protect l i fe and p roperty .  P rotec t ion  of  a i r qua l i ty standards  and 
i nc rements dur i ng such  extreme cond i t i ons  ca nnot and is  not i ntended to be  a f i rst 
pr ior i ty and may not a l ways be achi evabl e .  The poss i b i l i ty of  vegeta t ion  damage 
i s  dependen t on the type , severi ty ,  and dura t i on of the emergency and the metero l og i ca l  
cond i t i on s  at the t ime of  the event . 

7 . 6  Commen t :  The  D E I S  ( p .  2- 1 2 )  s tates that refractory orga n i c s  a re present i n  the wa ste
wa ter treatment system . Where e l se are refractory orga n i c s  present in the 
S RC - I  process?  How wi l l  they a ffect combu s t i on processes , such  as  s ta rt-u p ,  
s hutdown , emergency f l ar i ng , the contro l l ed combusto r ,  etc? What are the 
hazards? ( Commenter : 1 2 ,  p. 9 )  

Respons e :  The term " re fractory organ i c s "  i n  the context o f  wa stewater mea ns  non
b i odegradab l e  organ i c s ; i t  does not mean d i ff i cu l t to combu s t .  Combu s t i on o f  heavy 
hydrocarbons i s  addressed i n  the contro l l ed combu stor/fl are system d i scuss i on . 
( See  Sec t .  2 . 2 . 1 . 2 . ) 

7 . 7  Commen t :  Do the pl ant ' s emi s s i ons  of S02 ' H2S , and CO comp l y  wi th the Process  Gas 
Stream Re gu l a t i on 401 KAR 59 : 1 05?  ( Commen ter : 1 2 ,  p .  9 )  

Re sponse :  401  KAR 5 9 : 1 05 dea l s  wi th the  control of H2S , S02 ' and  CO from process 
sources . Fo l l owi ng i s  an exp l a na t i on of how th i s  standard appl i es to SRC- I .  

H 2S - l aden gases  come from three gas trea tment  operati ons : the DEA Un i t ,  Sel exo l u n i t ,  
a nd ammon i a  s u l f ide  wa ter str i pper . These streams to ta l approx imate l y  9 . 1 9  t/ h of 
H 2S . Fo l l owi ng treatment i n  the Cl a u s  p l a n t  and BSR u n i t ,  the ta i l  gas  stream 
conta i ns l ess  than 4 ppm of  H2S ,  wh i c h  i s  we l l  w i th i n  the standard . 

Process-deri ved S02 comes from the rota ry k i l n ,  wi th i n  the cok i ng proces s ,  a t  a ra te 
of 1 22 l b/ h  ( 1 . 46 tid ) . Th i s  stream i s  pas sed through a Ventur i  scrubber system to 
y i e l d  an em i s s i on ra te of 1 8 . 2  l b/ h ,  sa t i sfy i ng the 85% remova l  requ i rement .  

5 9 : 1 05 cal l s  for C O  em i ss i ons to be contro l l ed through  the use o f  a d i rect f l ame 
a fterbu rne r .  However , th i s  gener i c  standard i s  not techno l og i ca l l y  app l i cab l e to the 
SRC- I p rocess . The  1 58 , 648 l b/ h  of CO produced passes through  treatment steps 
conS i s t i ng of  the s h i ft converter ,  the Se l exo l u n i t ,  the Cl a u s  p l a n t  and the BSR u n i t 
for an emi s s i on rate o f  1 68 l b/ h ,  representi ng 99 . 89% CO remova l .  
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7 . 8  Comment :  What i s  the basi s o f  the a ssumed 1 00% effi c i enc i es o f  control fo r the 
i n specti on and ma i ntenance of  those p i eces of  equ i pment l i sted i n  Tab l e C . 5  
a s  hav i ng 1 00% effi c i ency? ( Commente r :  1 2 ,  p .  9 )  

Response : The process l i ne fi tt i ng s  l i s ted a s  be i ng 1 00% contro l l ed fo r fug i t i ve 
emi s s i ons  a re pumps , compressors , re l i ef val ves , and  dra i ns/ samp l i ng connect i ons . 
The j ust i f i cat ion  for 1 00% control under normal operat i ng cond i t i ons  i s  based on 
de s i gn cons i derati ons  i ncorpo rated for these fi tti ngs . Va l ves and fl anges , whi c h  
re l y  on mon i tori ng and  ma i n tenance control of  l eak s , cannot be  1 00% contro l l ed .  The 
fol l owi ng des i g n  contro l s expl a i n  the 1 00% effi c i ency a s sumpti ons . 

Safety/rel i ef val ves : Rel i ef va l ves req u i red i n  the proposed SOCMI reg u l at i ons  are 
to be operated i n  a state of no detectab l e  emi s s i on s , except duri ng emergency 
re l eases . Most  of the safety/rel i ef val ves wi l l  be vented to the fl are system duri ng 
emergency rel eases . 

P umps : Cent ri fugal and rec i proca t i n g  pumps i n  l i g ht- l i q u i d ,  hydroca rbon serv i ce wi l l  
be equi pped wi th doubl e sea l s ( centri fuga l ) or l i q u i d  fi l m  sea l s  ( re c i p rocat i ng ) and  
a compati b l e barri er fl u i d  system hel d at  a pre s s u re h i g her than  the pump d i scharge 
pressure .  Any l eaks  in the sea l sys tem wi l l  resu l t in barri er  fl u i d  bei ng fo rced 
i n to the proces s stream because of t he h i g her pressure of the barr ier  fl u i d .  No l osses  
to  t he atmosp here shou l d occur  duri ng norma l operati on . P res s ure sensors  to  detect 
fa i l ures i n  the sea l systems wi l l  be chec ked da i l y .  

Compre s sors : D i stance p i eces on rec i p rocati ng compressors wi l l  be encl osed and 
purged with  n i trogen . The purged n i trogen conta i n i ng any VOC vapors wi l l  be fl are d .  

Dra i n s , sampl i ng connect i o n s : Do ubl e val v i ng , cap s , or bl i nd fl anges wi l l  be used to 
contro l  s ampl i ng or dra i n i ng from process l i ne s .  Dra i ned l i q u i ds wi l l  be stored i n  
c l osed conta i ners , wi l l  be properly di sposed , or wi l l  drop through  a s ump i nto the 
c l osed p l ant sewer system . 

7 . 9  Comment : What are the res u l ts o f  the cool i ng-tower-d r i ft depo s i t i on model i ng d i s 
cu s sed i n  Append i x  S . 4? ( Commen ter :  1 2 ,  p .  9 )  

Response : The res ul ts of the coo l i ng-tower-dri ft depo s i t i on mode l i ng have been added 
to Append i x  S o f  the F E I S . 

7 . 1 0  Commen t :  Al though the D E I S  addresses  PSD appl i cab i l i ty ,  s upporti ng i n format i on i n  the 
form of a PSD  appl i cation  that demonstrates PSD comp l i ance i s  defi c i ent . 
( Commenter:  1 2 ,  p .  9 )  

Response : The PSD  app l i cati on wa s s u bmi tted i n  November 1 980 to the State of Kentucky 
and i s  pub l i c l y  avai l ab l e .  

7 . 1 1  Commen t :  What are the expected emi s s i ons ( type and rates ) from the fo l l owi ng sources : 
cool i ng tower ( part i cu l ar ly  chromates ) ,  wastewater treatment fac i l i t i es 
( e . g . , H2S , NH 3 , and  NMH C )  and the cal c i ner? ( Commente r :  1 2 ,  pp . 8 , 1 1 )  

Re sponse :  Chromate emi s s i ons from the  coo l i ng tower through  the  60-gpm dr i ft l oss  are 
a bout 7 l b/d expressed a s  Cr ( s ee Ta b l e C- 1 0 ,  p .  C-5 l , D E I S ) . The emi s s i on rates of 
H 2S a nd N H3 of  the wa stewater trea tment fac i l i t i es wi l l  be neg l i g i bl e . The on ly  
wastewater s treams that  conta i n  a s i g n i f i cant  quant i ty of  H 2S and  NH 3 are the  sour  
water streams . They wi l l  be  sent  to  the  ammoni a - s u l f i de water s tr i pper for H2S and 
N H 3 remova l . After s tr i p p i ng , the res i dua l  H2S w i l l  be 3 mg/ l i ter or l es s ;  and 
ammon i a ,  l es s  than 300 mg/ l i ter . There wi l l  be l i ttl e emi s s i on of H2S  and NH 3 from 
t he o pen  tanks  and ponds i n  the wastewater treatment  system because  of the h i g h  
so l u b i l i ty o f  t hese compound s .  L i kew i s e ,  NMHC em i s s i on from t h e  wastewater treatment 
fac i l i t i es wi l l  be sma l l because the wa ste streams that conta i n a s i g n i f i cant  amount 
of  vol at i l e  NMHC wi l l  be pretreated before reac h i ng the open ponds and tanks . The 
pretreatment process i nc l udes the ammon i a-su l f i de water stri pper and the covered AP I 
o i l /wa ter sepa rators . Ta bl e C . 7  conta i ns cal c i ner em i ss i on s . 
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7 . 1 2  Comment : What  a re the emi s s i on s  from the coal  dryer , i nc l ud i ng NMHC , and s u l fur' 
c ompounds rel eased a s  the pu l veri zed coa l i s  dr i ed ?  ( Commente r :  1 2 ,  p .  1 1 ) 

Respons e :  No NMHC or  s u l fur  compounds a re expected to v o l a t i l i ze . The coal  pu l ver i zer 
d ryer exhau st  i s  sent  to a cyc l one ,  t he  cyc l one exha u s t  i s  sent  to  a baghou s e ,  and 
the bag house i s  exhausted to the atmos phere . Th i s  vents a n  est imated 50 t/year of  
part i c u l a tes . See Response to comment 7 . 1 .  

7 . 1 3  Comment :  Page  3-3 1 , Ta b l e  3 . 1 1 . The ta bl e s hows a summary of mon i tored a i r  q ua l i ty 
v a l ues  at  severa l s i tes wi th i n  the project  a rea . Ozone va l ues g i ven for 
the Henderson sta t i on and ons i te ozone data for the per i od 1 / 77-1 / 78 do not 
a g ree w i t h  val ues presented in the PDE I S .  These d i screpanc i es s hou l d  be 
fu l l y exp l a i ned i n  the FE I S  s i nce ons i te data in the P DE I S  s how v i o l a t i ons  
of  the ozone s tandard . Al so , ons i te data for carbon monoxi de and reduced 
s u l fu r  for the mo st  recent sampl i ng-t ime period  do not agree wi th the PDE I S .  
T h i s  d i sc repancy shou l d  a l so be corrected i n  the FE I S . ( Commenters : 29 , 
p .  3 ;  5 6 ,  p .  2a ; 65 , p .  1 4- 1 6 ) 

Response : D i screpanc i e s  i n  t he ozone data were found to be due to an error dur i ng 
s tr i p-cha rt reduc t i on .  The ozone i ns trument wa s i n i t i a l l y  operated in the 0 to 1 ppm 
range , and the s i te tec h n i c i a n  found the read i ng s  l ow enough to warrant  swi tc h i ng to 
the 0-to-0 . 5 -ppm sca l e .  Th i s  c ha nge in the sca l e  wa s noted on the chart a nd l og book 
but wa s overl ooked duri ng proces s i ng of the cha rt .  As a resu l t ,  a l l the read i ngs  
were reported a s  if  val ues  of ozone were twice a s  h i g h  a s  the  actua l  val ues . Once 
co rrected , i t  was found that the s i te-data va l ues  corre l a ted wel l wi th the data from 
mo n i tors reported i n  the D E I S .  Al l cha rts have s i nce been checked by the Kentucky 
D i v i s i on of Ai r Pol l ut i on . 

The c hanges i n  CO and  reduced s u l fur data a re due to the u pda t i n g  of the data presented 
i n  Ta b l e 3 . 1 1  because of ava i l a bi l i ty of mo re recent data from the ons i te mon i tori ng 
and from the State of Kentucky .  Later ons i te da ta than were ava i l ab l e at  PDE I S 
comp i l at i on t i me were i nc l uded . Wherea s t h e  PDE I S  o n l y  i ncl uded 5/ 7 9  to 7 / 79  data , 
the  D E I S  i nc l uded resu l ts obta i ned duri ng the enti re yearly mon i to r i ng effort .  

7 . 1 4  Comment : Page  4-48 , Ta b l e  4 . 1 6 . Th i s tab l e p resents base l i ne a i r q ua l i ty data wh i c h  
do n o t  agree w i t h  that p resented i n  Ta b l e 3 . 1 1  ( p . 3-3 1 ) for 24-h and 
3-h  S02 t i me a verages and for the 24-h TSP t i me average . Th i s  s hou l d 
be co rrected i n  the F E I S .  ( Commente r :  5 6 ,  p .  3 )  

Response : The basel i ne a i r  q ua l i ty i n  Tab l e  4 . 1 6  (Tab l e 4 . 1 8  i n  the FE I S )  conta i ned 
typograph i ca l  errors . The 24-h S02 was i nco rrect and has  been corrected from 
490 �g/m3 to 1 90 �g/m 3 . The 8-h  CO has  been corrected to 2 ,000 �g/m3  and the l - h 
average CO to 4 , 000 �g/m3 . The 3-h  S02 ( 842 �g/m3 )  and  24-h TSP ( 54 �g/m 3 )  we re 
co rrect .  These two val ues do not a g ree wi th the corre spondi ng val ues i n  Tab l e 3 . 1 1  
because the val ues i n  Tabl e 4 . 1 6  a re w i nd d i rect i on-dependent background val ues . 

These rema i n i ng d i screpanc ie s  between Tabl e 3 . 1 1  and  4 . 1 6  ( Tab l e 4 . 1 8  i n  the FE IS ) 
can be exp l a i ned a s  fol l ows : Fo r the impact ana lys i s ,  i t  was agreed upon by E PA and 
KDNREP to use the wind d i rect ion-dependent background val ues to account for the 
i nf l uence of  nea rby po i nt sources . The mon i to red concentrati on s  for each a verag i ng 
per iod we re a s s i gned to one of 8 wi nd secto rs based on average wi nd di rect ion  for the 
per i od . The concentrat ion  used as basel i ne for each secto r was the h i ghest concentra
t i on for that secto r .  Howe ve r ,  for the sector conta i n i ng the h i ghest  mon i to red va l ue 
fo r the yea r ,  the second-h i g hest  concentrat i on i n  that sector wa s used a s  the base l i ne 
va l ue .  The wi nd d i rect i o n  was a veraged for the period of h i ghest  concentrat i on 
p red i cted by the model to fi nd the wi nd sector w i t h  the wo rst cond i t i ons . Then the 
basel i ne val ue fo r t h i s  w i nd secto r was added to the h i g hest  concentrat i on p red i cted . 
I t  i s  t he basel i ne va l ue for t h i s w i nd secto r that i s  reco rded i n  Tab l e 4 . 1 6  
( Tabl e 4 . 1 8  i n  the FE IS ) .  
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7 . 1 5  Comment :  Tabl e 4 . 1 6  i s  i naccurate and very m i s l ead i ng . I n  the second col umn , there i s  
a ser ies  o f  val ues l abel ed h i g hest 24 h ,  h i g hest  3 h ,  etc . ; a l l o f  these 
val ues are footnoted . The footnote says that they a re real l y  the second 
h i ghest val ues , not the h i g hest  va l ues . I f  one adds the " Base l i ne a i r  
qua l i ty"  to the " concentrati on due to a l l PSD  sources wi thi n 50 km , "  one 
s hou l d o bta i n  the va l ue obta i ned in the col umn enti tl ed  " Proj ected Ai r 
Qual  i ty . " ( Commenter : 65 , p .  l 6 )  

Response : Ta b l e 4 . 1 6  has been revi sed ;  i t  i s  now Tab l e 4 . 1 8  i n  the FE I S .  See the 
response to comment 7 . 1 4  for exp l anat i on . 

7 . 1 6  Comment :  Ta b l e 4 . 1 6  projects that the SRC - I  Demonstrati on P l ant a l one wi l l  produce an 
ambi ent a i r  concentrati on of  0 . 82 �g/m3 for l ead . The ambi ent a i r  standard 
fo r l ead i s  1 . 5 �g/m3 . A f i ve-fo l d i nc rease in pl ant s i ze cou l d concei va b l y  
produce an amb i ent l evel of  4 . 1 0  �g/m3 for l ea d .  T h i s  wou l d  exceed the 
h uman hea l th standard by wel l over a factor of  two . ( Commente r :  65 , p .  l 8 )  

Response : The l ead  impacts reported i n  the D E I S  were based on a very conservati ve 
e stimating procedure descri bed bel ow.  Because of t h i s  conservati sm ,  i t  i s  bel i eved 
that scal e-up to commerc i a l  sca l e wi l l  not i nc rease l ead  concentrations  beyond the 
s tandard . P r i or  to commerc i a l i z ati on , mo re prec i se  esti mates wi l l  be made based on 
data accumu l ated duri ng the demonstration phas e .  

The  as sumptions  used t o  deve l op these impacts a re di scus sed be l ow so that t h e  degree  
o f  over-predi ct ion  can be understood . 

Concentrations  of l ead  i n  the vari ous vent streams of the SRC - I  Demonstrati on P l ant 
a re not yet known . Therefore , a " 1  imi t-theory"  type of  ana l ys i s  was perfonned to 
o btai n t h i s  i n formation  for use i n  screeni ng l evel ana l ys i s  of l ea d  emi ss i ons and 
i mpacts . The l ead enters the pl ant in t he coa l . I t  l eaves the p l ant i n  ( l )  products , 
( 2 )  s l ag ,  ( 3 )  wastewater , and ( 4 )  atmospheri c vents . The l ead  becomes a i rborne by 
( l )  combust ion of product fuel gas ,  and ( 2 )  atmo spheri c vent i ng . These a re the two 
sources for wh i c h  est imates were made . 

Because the on ly  streams characteri zed for these e l ements ( at th i s  t ime ) are the 
coal -feed and the sol i d  and l i q u i d  products , i t  was conservat ive ly  ass umed that a l l 
e l ements not conta i ned i n  the products wi l l  be vented to the atmos phere ( i . e . , no l ead  
wi l l  end  up in  the s l ag or  wastewater ) . Furthermore , i t  was  a s sumed that  the enti re 
amount of l ead  wi l l  be vented from both combust ion vents as wel l as the atmospheri c 
vents ( th u s  doubl e account i ng ) . The l ead  emi tted from combust i on sources was appor
ti oned among heater stacks according  to heater-fi ri ng rate . The l ead  emi tted from 
other vents was a s s umed to come from two vents ( th e  two l i ke l y  to produce the h i g hest  
g round-l evel concentrat ions ) , the waste carbon d i ox i de vent , and t he BSR Un i t  Vent . 

The l ead  emi s s i on rate estimated i n  t h i s  manner i s  3 . 2  l b/ h  ( t i mes two - for doub l e 
account i ng ) .  As menti oned previ ous l y ,  th i s rate i s  a worst-case estimate to be used 
only fo r the purpose of  performi ng a screen i ng l evel ana l ys i s  of  l ead  emi s s i ons and 
i ts i mpact . T h i s  does not represent an  estimate of  expected actual emi s s i on rates . 
A more defi n i t i ve characteri zation of l ead  emi s s i ons may be made during  deta i l ed des i gn .  

7 . 1 7  Comment : When one tr ies  to add up the l i ne for the 8-h carbon mono x i de l eve l s ,  he 
g i ves  up. Even t hough  one rea l i zes that in one tab l e  the val ues are i n  
m i crograms and i n  the other tab l e  they are i n  mi l l i g rams , the numbers do 
not correspond .  Not on ly  do  they not  s um co rrect l y ,  they do  not  even 
correspond . ( Commente r :  6 5 , p. 1 7 )  

Response : Tabl e 4 . 1 6  ( Tab l e 4 . 1 8  i n  the FE I S )  has  been corrected and i s  now con 
s i stent w i t h  Tab l e 3 . 1 1 .  

7 . 1 8  Commen t :  I n  Tabl e 3 . 1 1 , we note that t he pri mary amb i ent  a i r  standards for parti cu
l ates ( TSP ) has been broken i n  both Henderson and Owens boro , and the TSP 
s econdary standard was exceeded on the proposed s i te .  How can t h i s  s i te 
be sel ected i n  vi ew of th i s data? ( Commente r :  65 , p .  1 4 ;  Speaker 1 9 ) 
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Re s ponse : The data c i ted does not proh i b i t  the se l ect i on of the proposed s i te .  T he 
proposed s i te i s  i n  Da v i e ss County, not i n  the c i t i e s  of Owens boro or Henderson and 
Da v i es s  Co unty i s  des i g nated atta i nment for a l l a i r  po l l ut i on categor i es ( see p .  3-30 , 
t h i rd paragraph ) . There was a poss i b l e  exceed i ng of the TS P secondary standard at the 
proposed s i te ,  but exceed i ng the standard once in  a year  is  not a v i o l at ion  of the 
s tandard . The standard i s  not to be exceeded more than once per yea r .  

7 . 1 9  Comment :  Bec ause  the demon strati on p l ant  i s  expected to cons ume a bout 70% o f  the 24-h 
PSD i ncrement for TSP ( p .  2-25 ) , what effect wi l l  th i s  have on Evansv i l l e ' s  
TSP  probl em ( c u rrent l y  des i g na ted nona tta i nment for secondary s tandard ) and 
future PSD- re l ated deve l opment? ( Commente r :  1 8 ,  p .  4 )  

Re sponse : The demonstra t ion  pl ant  i s  now expected to consume about 1 8 . 3% of the 24-h 
PSD  i ncrement for TSP ( s ee Sect .  4 . 2 . 3 ) . Th i s  reduct i on from a bout  70% to 1 8 . 3% i s  
due pr imar i ly  to wa s h i ng coal t o  reduce fug i t i ve d u s t .  T h e  effect on Evansv i l l e ' s  TSP 
nonatta i nment probl em i s  very m i nor because  of i ts d i s tance from the s i te .  The effect 
on PSD- re l ated deve l opment wi l l  be very mi nor because the 24-h PSD i ncrement consump
t i on i s  very l oca l i n  nature . See Append i x  C, Sec t .  C . 2 . 2 . 3 .  

7 . 20 Comment : The  s ta tement o n  p .  3-30 concern i ng a pos s i b l e  secondary s tandard v i o l at i o n  
mea su red at t h e  s i te i s  i naccurate i n  my understand i ng of  t h e  fug i t i ve dust  
c l ause  of  the  Cl ean A ir  Act  regu l at i ons . I don ' t  be l i eve that i t  has  been 
norma l procedure to vo id  a v i o l a t i on based s i mp ly  on a mi croscop i c  exami na 
t i on of  the part i c l e  ma keup .  I n s tead , the fug i t i ve-du st  prov i s i on i s  used 
i n  areas that are cons idera b l y  more rura l  than the Oh i o Va l l ey ,  such  a s  the 
Southwest . ( Commenter : 64 , p .  4 )  

Response : The s tatement  on p .  3-30 wa s not concer n i ng a poss i bl e  secondary standard 
v i o l a t i o n ,  but a poss i b l e  occurrence of exceed i ng the secondary standard once i n  a 
year ' s  data . The s tandard i s  not v i o l a ted unti l a second excurs i on  beyond the 
s tandard has occu rred , a s  provi ded for by the regu l at i ons . 

7 . 2 1  Comment :  Page 4-7 . Fu g i t i ve parti c u l a tes are s a i d  to be transported on ly  a " s hort 
d i s tance . "  Th i s  i s  vague - how s hort is short? W i th the proper wi nds , 
cou l dn ' t  some l i g ht parti cu l a tes ( i n  the res p i ra b l e  range and coated wi th 
condensed hydrocarbons ) be bl own to Evans v i l l e and Newbu rg h ?  
( Commenter :  1 8 ,  p .  7 )  

Response : Some l i ght  part i c u l a tes  cou l d  be bl own to Evans v i l l e  and Newburg , but t he 
amount  wou l d  be qu i te i ns i g n i f i cant . Both the pO i nt and fug i t i ve-part i c u l ate l evel s 
together a re e st imated to be on the order of on l y  1 �g/m 3 for the wo rst 24-h  average 
at the d i s tance that Evansv i l l e  is from the p l a n t .  

7 . 22 Comme n t :  There a re serious  questions  t o  b e  rai sed a bout t h e  u s e  of  mod i f i ed and 
p ro bab ly  not US EPA-approved computer model s .  ( Commente r :  6 5 ,  p .  1 7 ) 

Respons e :  T h e  I SC model , used for predi cted concentrati ons of  po l l utants , i s  now 
appro ved by US E PA and l i s ted i n  the " Gu i de l i ne on A i r  Qua l i ty"  ( AQPS No . 1 . 2080 ) 
l i s t  o f  model s .  The  prog ram MLTCRS , used for l ocat i ng the p recons truct i on -mon i tori ng 
s i te i s  based on the US EPA-approved program CRSTR wi th the addi t i on  o f  greater 
versat i l i ty through  the a b i l i ty of  ca l cu l a t i n g  mu l t i p l e  sources , i n s tead of  only a 
s i ng l e  source .  

7 . 2 3  Comment :  The hazards of  s u l fur d i ox i de em i s s i ons on p l ant l i fe and crops were s tated 
i n  Ap pend i x  K of the D E I S .  I need not g o  i nto them , but there a re many 
s er i ous  consequences i nvol ved . S i nce immense damages are a l ready occurr i n g ,  
i t  does not s eem l og i c a l  t o  cont i nue to add sources for the prob l em .  Each 
p l a nt  fac i l i ty a ppears to j u s t i fy it by say i n g  that the i r emi ss i ons add 
very l i tt l e  to the probl em - but  the probl em is the resu l t  of these com
pounded l i tt l e  bi ts . Th i s  po i nt needs to be trea ted more adequately i n  the 
F E I S .  ( Commenter:  3 9 ,  p .  4 )  
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Response : The Nati onal  Ambi ent Ai r Qual i ty Standards  ( NAAQS ) are set at l evel s 
desi gned ( wi th an adequate marg i n  of safety ) to prevent j ust  such  damage . Su l fur 
d i ox i de i s  a pol l utant control l ed under these regu l ati ons .  As the e ffect of  each 
pl ant ' s  emi s s i ons are added together ,  the l eve l of  the pol l utant ri ses , but i s  not 
permi tted to exceed these standards . The compound i ng of the e ffect o f  the S RC - I  
pl ant a l ong wi th  exi sti ng sources of  S02 ' causes t h e  total S02 pol l utant l evel near 
the proposed s i te to be but 55% of the NAAQS - wel l be l ow the thresho l d  l eve l of  
known damage .  

7 . 24 Comment : The  Nati onal Weather Bureau on August 23 ,  1 97 8 ,  i ssued an ozone hea l th- l evel 
warn i n g  for res i dents of  Dav i es s  County , but ozone mon i tori ng  ta k i ng p l ace 
during  that peri od , accord i ng to Tabl e 3 . 1 1 , d i d  not show a vi o l at i on .  
( Commenter : 65 , p .  1 6 )  

Response : The Kentucky Department of Ai r Po l l uti on Control ( KDAPC ) i ssues a i r pol l u
ti on a l erts  ( the  Nati onal Weather Servi ce does not ) . The KDAPC i ss ued  an a l ert at 
that t ime based on ozone data of  0 . 1 1 9  ppm recorded at a mon i to r i ng s i te near 
Route 60 at Wynda l l  Shoppi ng Center in Owensboro , Kentucky about 1 9  km ( 1 2  mi l e s )  
from the s i te .  Th i s  amount was recorded i n  the afternoon of  August 22 , 1 978 .  The 
mon i tor measure s  ozone on ly  at i ts l ocati on at the shopping  center ,  not at the 
proposed s i te out i n  the county . 

7 . 25 Comment : Ozone l eve l s have exceeded ambi ent hea l th standards i n  Evansv i l l e  d uri ng 
1 980 and i n  Henderson and Owensboro in past years . Because th i s p l ant wi l l  
have l i qu i d hydrocarbons a s  one of  i ts maj or  products and s i nce compounds 
of  th i s type a re i nvo l ved i n  the formati on of ozone , an a l ready bad s i tuati on 
may get worse . The very l a rge  s i ze of the pl ant , coup l ed w i t h  the newnes s  
o f  t he contro l s ,  aga i n  comb i ne s  to g i ve a troubl e some s i tuat i on .  The 
p roposed hydrocarbon emi ss i ons  from the conceptua l ly des i gned  SRC - I  Demon
strat i o n  P l ant needs to be carefu l l y  reeva l uated . ( Commenters : 29 , p .  2 ;  
65 , p .  1 8 ; 1 8 ,  p .  6 ;  64 , p .  3 ;  60 , pp .  8 and 1 1 ;  Speakers 38 , 22 ) 

Response : The procedures  for re l at i ng hydrocarbon precurser emi s s i on s  to pred i cti ons 
of  ozone format ion  i s  sti l l  in  a very formati ve state a s  stated i n  the "Ai r Qua l i ty 
Cri teria for Ozone and Other P hotochemi cal  Oxi dants" ( EPA cri teria  document Apri l 
1 978 ) , a s  wel l a s  i n  pp .  4-58 to 4-79  of the DE I S .  There i s  no stra i g htforward 
cri ter ia  for est imati ng such  i mpacts other than the l i near rol l back  procedure 
contai ned i n  40 CFR Part 5 1  U . S .  EPA Regu l at ions  on P reparati on of  Impl ementat ion 
P l an s ,  espec i a l l y  s i nce t he U . S .  EPA "Gu i del i nes  on Ai r Qual i ty Model s , "  AQPS 
No . 1 . 2080 , recommends no ozone model s .  

The on ly  a l ternati ve to actual l y  be i ng abl e to predi ct the ozone l evel s due to the 
projected 60 TPY hydrocarbon emi s s i ons from the SRC- I  demonstrat i o n  pl ant i s  by 
ma k i ng a compari son wi th  condi tions  i n  an actual ozone nonatta i nment a rea such a s  the 
Loui sv i l l e I nterstate Ai r Qual i ty Contro l Reg i on ( AQCR ) whi c h  cons i sts o f  Jefferson 
County , Kentucky , and C l ark  and Fl oyd co unti es , I nd iana .  Ozone-mon i tori ng hydrocarbons
emi ss i on s  i nventor ies have been  compi l ed and  analyzed by the State of Kentucky for  
th i s a rea . From the 1 979  Kentucky State Impl ementat i on P l an ( S I P ) , we f i nd  that the 
ozone l eve l s  were as h i g h  a s  0 . 1 85 ppm ,  and the 1 976  emi s s i ons were 86 , 5 1 0 t/year 
o f  hydrocarbons , o f  whi c h  44% were from stati onary source s , 46% from mobi l e  source s ,  
and 1 0% from a rea source s .  The Modi f ied  L i near Rol l back Model ( MLRM) pred i c t i on 
requ i red emi s s i ons  not to exceed 52 , 71 0  t/year i n  order that the 0 . 1 2  ppm standard 
coul d be ach i eved. Therefore , a 34 , 000 t/year  hydrocarbon reducti on i n  the three
county area was needed to produce a 0 . 065-ppm reduction in ozone l eve l s .  Because 
background l evel s i n  t he Davi ess  County/Henderson County/Evansvi l l e a rea tend to be 
around 0 . 1 0  ppm ,  the 60  TPY of  SRC- I  hydrocarbons  emi s s i ons  c l earl y poses  no threat 
to the ambi ent standard for ozone i n  the area . 

7 . 26 Comment : Wh i l e  c umu l ati ve a i r  qual i ty impacts a re acknowl edged i n  the DE I S ,  the 
deta i l  o f  th i s ana l y s i s i s  l i mi ted . The KDNREP i s  cooperati ng with t he 
Kentucky Department of Energy to perform a i r  qual i ty model i ng i n  the a rea 
a s  part of  a reg i onal  cumu l ati ve i mpact analys i s .  I t  i s  KDNREP ' s  under
standi ng that the Kentucky Department of  Energy wi l l  h i re a consu l tant  
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to do  the ana lys i s  ba sed on ava i l a b l e data . These  res u l t s ,  i f  ava i l a b l e ,  
s hou l d  be i ncorporated i nto the FE I S .  ( Comrnenters : 1 2 ,  p .  2 ;  3 ,  p .  I ;  64 , 
p .  3 ;  S peaker 1 9 , 3 7 )  

Re spon��; The  Ke ntucky Depa rtment of Energy wi l l  do a cumu l a t i ve i mpact a na l ys i s  
but  a t  the t i me o f  the publ i ca t i on of the FE I S  had not compl eted the s tudy . 

7 . 2 7 Comment :  The D E I S  s tates that , wi th re spect to cumu l a t i ve effec ts , a i r  q ua l i ty 
i mpacts "w i l l  add s l i g h t l y  to probl ems of nona tta i nment of TSP standards i n  
the  c i t i es "  ( p .  4 - 1 0 1 ) .  Does th i s i nc l ude Evansv i l l e ? I f  so , wha t mi t i ga 
t i o n  mea sures a re propo s ed ?  I n  accordance wi th Sec t .  1 26 of  the C l ean A i r  
Ac t Amendments o f  1 97 7 ,  wou l d  th i s  p u t  Kentucky i n  v i o l a t i on of  i ts State 
Imp l ementati on P l a n ,  if proper not ice  of op portu n i ty to obj ect is not 
o ffered to Evansv i l l e ' s  a i r  qua l i ty contro l reg i o n ?  ( Commenter :  1 8 ,  p .  2 )  

Respons e :  The  effec t o n  Evans v i l l e  i s  qu i te i ns i g n i f i cant - about 1 pg/m3  for a 
wors t-case 24-h  average . M i t i gat i on mea sures are g i ven i n  the DE I S ,  espec i a l l y 
Sects . 2 . 2 . 1 . 2 a nd 4 . 6 . The  U . S .  E PA i s  a cooperati ng agency i n  the E I S  process  for 
the SRC- I Demo nstra t i o n  P l ant . Whereas the KDNREP , another cooperat i ng  agency , i s  
co ncerned pr ima r i l y  wi th l oca l and State env i ronmenta l i s sues , the E PA i s  concerned 
w i th reg i ona l  a nd nat i ona l  env i ronmenta l protec t i o n  i s sues , programs , and po l i c i es .  
The E PA Reg i on I V  off ice  i n  At l a nta has  accepted pr imary res pons i b i l i ty for a l l 
re l eva nt EPA  i s sues , i nc l ud i ng i nterstate a i r  po l l u t i o n  i mpa cts . The Reg i on I V  
off ice  can b e  expected to consu l t  w i th the Reg i o n  V o ffi ce i n  Ch i cago i n  regard to 
t h i s  i s s u e .  

7 . 28 Comment : W i l l  a l l of  these p l a nts i ncrea se  the a i r  qua l i ty i ndex t o  the po i n t that 
des i rab l e ,  rel a t i v e l y  c l ean  i nd u s try wi l l  not be a b l e  to l ocate in t h i s 
a rea ? ( Commenters :  2 2 ,  p .  1 ;  Speaker 93 ; Speaker 3 7 )  

Respons e :  Future ava i l a b i l i ty of  P S D  i ncrements cannot b e  pred i c ted , b u t  t h e  p l ants  
u nder cons i dera t i on are not expected to prevent further dev e l o pment in  the area . 

7 . 29 Comment :  The  D E I S  s tates t hat  the  demonstrat i on p l ant  wi l l  c on s ume 73% of  the 
24-h PSD i ncrement for part i c u l ates . We understand that these e s t i mates 
were based on em i s s i o n  factors under wors t-case cond i t i o n s  and that emi s s i ons 
w i l l  not  r i se  in  d i rect proport i on to i ncrea sed pl ant  capac i ty .  Neverthe l es s ,  
w e  be l i eve that the emi s s i o n  factors are rea sona b l y  acc u rate and that th i s  
prob l em may be a s i g n i f i cant  l i m i ta t i on to commerc i a l i za t i on a t  the sca l e  
present l y  env i s i oned . ( Commenters : 56 , p .  1 ;  60 , p .  1 1 ;  64 , p .  4 ;  1 8 ,  
p .  4 ;  2 9 ,  p .  3 ;  Spea kers 3 1 , 1 9 ) 

Respons e :  The  demonstra t i o n  p l ant i s  now ex pec ted to cons ume 
24-h  PSD i ncrement fo r TSP ( s ee Sec t .  4 . 2 . 3 ) . Th i s reduct i on 
i s  due  pr imar i l y to wash i ng the coa l to red uce fug i t i ve dust . 
a s  a l i mi ta t i on to commerc i a l i za t i o n .  

about  1 8 . 3 � of  the  
from a bout  70� to 1 8 . 3% 

Th i s  s ho u l d remove TSP 

7 . 30 Comment :  The D E i S  c i tes the  part i c u l ate  emi s s i ons as "a  s i gn i f i cant 1 im i ta t i o n  to 
commerc i a l  i zat i on"  ( p .  2-26 ) a nd " s uggests that the fug i t i ve emi s s i o n  rate 
from the commerc i a l  p l ant  wo u l d  have to be l ess  than the rate from the 
demonstra t i on p l ant i f  the p l ant  i s  to consume l es s  than 1 00% of the a l l ow
a b l e  PSD i ncrement" ( p .  2-25 ) .  I f  expans i on does oc c u r ,  wha t wi l l  t h i s  mea n 
for Evans v i l l e ? ( Commenters : 1 8 , p .  4 ;  29 , p .  3 )  

Respons e :  E s t i ma tes for pa rt i c u l ate  em i s s i on for the demon s trat i on p l ant  h ave been 
reduced ( see  responses  to Comment s  7 . 1 9  and 7 . 29 ) . I f  expan s i on occurs , the  effec t on 
E vans v i l l e  w i l l  be i ns i gn i fi cant , contr i b u t i ng l ess  than l 'lc of  the seconda ry 24-h  TSP 
standard in the  Evansv i l l e  area . 
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7 . 3 1 Comment :  Wi th regard to t he commerc i a l i za t i on l i mi tati ons assoc i ated wi th TSP , the 
O E I S  s tates " there are not nea rby sources to o ffset except for parti cu l ates 
genera ted  du r ing  agr i cu l tural  acti v i t i e s "  and further suggests that t he 
purchase o f  l and  for the ces sat ion of agri c u l tural  acti v i ty co u l d be an  
o ffset ( p .  2 - 25 ) . How  much l and wou l d be  req u i red fo r thi s ?  If  th i s  i s  a 
s e r i o us cons i derat i on , shou l dn ' t  the i mpacts of such  act ion  be d i s cus sed? 
( Commenters : 1 8 ,  p .  4;  29 , p .  3 ;  60 , p.  1 1 ) 

Re sponse : The TSP  l im i tation  on comme rc i a l expans i on has  been removed due to improved 
m i ti gation  meas u res and updated ana l ys i s .  Offsets are no l onger fo reseen as neces s a ry .  

7 . 32 Comment :  What  fede ral agency wi l l  b e  respons i b l e for eval uati ng the a i r  qua l i ty 
i mpacts to be expected on the I nd i ana  s i de of the Oh i o  Ri ver? I f  i t  i s  
t he E n v i ronmental  Protec t ion  Agency , wi l l  Reg i on V i n  Ch i cago parti c i pate 
i n  t he rev i ew of th i s O E I S ?  ( Commenter :  1 8 ,  p .  1 )  

Response : The U . S .  E PA i s  a cooperat i ng  agency i n  the E IS process  for the S RC - I  
demons trat ion  p l ant . Whereas  t h e  KONRE P ,  another cooperati ng agency , i s  concerned 
pr imari l y  wi th l ocal  and State env i ronmental  i ss ues , the EPA i s  concerned wi th 
reg iona l  and  nat i ona l  env i ronmental  protection  i ss ues , programs , and pol i c i e s .  The 
E PA Reg i on I V  o ff ice  in Atl anta has accepted pr ima ry respons i b i l i ty for a l l re l evant 
E PA i ssues  i n c l ud i ng  i nte rsta te a i r  pol l ut ion  i mpact s .  They can b e  expected to 
consu l t  w i t h  the Reg i on V o ff i ce i n  regard to thi s i s sue . 

7 . 33 Comment :  I n  l i ght  of  the  recent i nd i ctment of  the  O h i o  Va l l ey by  E PA and the  O h i o  
R i ver Bas i n  Ene rgy Study wi th regard t o  ac i d  ra i n ,  shou l dn ' t  any add i t i ona l  
source o f  ac i d i c  s u l fate formation  i n  ra i nwater ( as desc ri bed on p .  4-49 ) 
be further stud i ed and projected? Al so , i s  i n-depth moni tori ng o f  t he 
occurrence o f  th i s  p henomenon duri ng operat ion  o f  the demonstrat i o n  faci l i ty 
and i ts rel at ions h i p to the SRC pl ant  be i ng con s i dered? I f  not ,  s ho u l dn ' t  
i t  be? ( Commente r :  1 8 ,  p .  5 )  

Response : As s tated on the c i ted page , the eval uation  of the SRC - I  p l a nt ' s  effect on 
a c i d  ra i n  wou l d be undu l y  comp l e x ,  wi th the S RC - I  p l ant  contri buti ng a sma l l fract ion  
( l es s  t han  1 % )  o f  the  S02  emi tted wi th i n 50 km  ( 3 1 mi l es ) o f  the  s i te .  Mon i tori ng  o f  
t h e  pH i s  n o t  bei ng p l anned becaus e i t  i s  a reg iona l  phenomenon a n d  n o t  l oca l  to the 
s i te .  

7 . 34 Comment :  A general a i r  q ua l i ty concern i s  the s ugges ted l ocat i on o f  th i s  p l ant wi th i n  
5 0  mi l es o f  a l most  a q uarter o f  a mi l l i on  peop l e and wi th i n  20 mi l es of  
a bout 1 00 , 000 peopl e .  ( Commenters : 29 , p .  3 ;  26 , p .  1 ;  61 , p .  1 )  

Response : The envi ronmental ana l y s i s  i ndi cates that the a i r  qua l i ty standards w i l l  
not  be v i o l ated because o f  the p l ant and t he refo re emi s s i o n s  from the pl ant shou l d 
not a dverse ly  a ffect the popu l at i o n  near the p l ant . 

7 . 35 Comment : D i scus s i o n  of expo s u re o f  the publ i c  to no i se and odo r i s  i n su ffi c i en t .  
T h e  p l ant wi l l  p roduce several gaseous emi s s i ons  that wi l l  c reate odors 
( e . g . , H 2S ,  NH 3 , and  NMHC ) . Odorous emi s s i ons s houl d be cal cu l a ted and  
mode l e d  to a s s ure that they do not exceed odo r threshol d ,  l evel s ,  
Kentucky ' s secondary standa rd for H2S of  1 4  �g/m 3 - l -h ave rage , or  the 
amb i ent  odor s tandard of seven di l ut ions . ( Commente r :  1 2 ,  p .  1 0 )  

Response : As requ i red for the PSO perm i t ,  the emi s s i o n  o f  H2 S was mode l ed to est imate 
g round- l evel concent rat i o n s . Fi ve sources were mode l e d ,  the domi nant  bei ng the ven t  
s tream from t h e  Se l exol un i t ,  the second l a rges t be i n g  the tai l g as from the Beavon 
s u l fu r  removal  un i t .  U s i n g  a n  odo r t hresho l d o f  detect ion  ( TOO )  o f  1 0  parts per 
b i l l i o n  ( PPB ) , mode l i ng wi th the I SC model predi cted that the ambi ent concentrat ion o f  
H 2S wou l d  n o t  exceed th i s  odo r thresho l d or  Ken tucky ' s  seconda ry s tanda rd . Ammon i a  was 
not  mode l ed because t he re are no po i n t  sources . The NMHCs we re mode l e d  (Appendi x S ) ; 
h oweve r ,  the l arge vari ety of compounds wi th the i r  correspond i ng variety o f  odors and 
TOOs do not l end themse l ves to a n  ana l y s i s  of  odors , at th i s s tage of  p l ant des i gn . 
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7 . 36 Comment :  The n o i s e  sampl i ng s i tes are not spec i f i ca l l y l oc ated . Are a ny res i dence,  
l ocated c l oser to the fac i l i ty s i te than the s i tes mea s u red?  What wa s the  
s ampl i ng t i me assoc i a ted wi th the mea s urements recorded ? I t  is  unc l ea r a s  
to  t he  cau se  of  t he  h i gh background ambi ent no i s e l evel  for  t he  Sauer  Lane 
s i tes s i nce i t  a ppears that the other s i tes wh i c h are c l oser to the impa c t  
range of  su rface transporta t i on have l ower va l ues . C l a r i f i ca t i on i s  needed . 
( Commenter:  1 2 ,  p .  1 0 ) 

Respons e :  The no i s e samp l i ng s i tes are i ncl uded o n  F i g .  3 . 1 4  o f  the E I S .  Res i dences 
a l ong U . S .  60  and two res i dences wes t  of  the p l ant on Sauer Lane a re c l oser  to the  
p l ant  bounda ri es than the no i se-samp l i n g s ta t i ons . Sampl i ng was  conducted on 
October 1 2  and 1 3 ,  1 97 7 ,  and made duri ng the mo rn i ng ( 7 : 00 A . M . -1 2 : 00 noon ) , afternoon 
( 1 2 : 0 0  noon-6 : 0 0  P . M . ) ,  even i ng ( 6 : 00 P . M . -1 0 : 00 P . M . ) ,  and n i ght ime ( 1 0 : 00 P . M . -
7 : 0 0  A . M . ) .  The h i gh background amb i ent no i se l evel fo r the Sauer Lane res u l ted from 
a farm tracto r and g ra i n  dryers operat i ng  nearby . 

7 . 37 Comment :  Two major sources of no i se i nc l ude s team b l owout and the ra i l road 
marsha l l i ng a rea . The FE I S  s hou l d  prov ide  a descr i pt i on of thei r l ocati on , 
expected occu rrence frequency , and pred i cted no i se l evel s .  

The  p red i cted noi se l evel s shou l d  i nc l ude the effec t i veness of the proposed 
muff l er sys tem for the s team bl owout a nd the frequency of occurrence s hou l d  
i nc l ude any n i ght-t ime operat i ons . Al so , i s  th i s  opera t i o n  re l a ted on l y  
to the construct i on phase o r  wi l l  th i s  occur when the p l ant i s  i n  opera t i o n ?  
A descr i pt i on of ra i l road ma rsha l l i ng ac t i v i t i es shou l d  i nc l ude t h e  pl ans  
for u n l oad i ng coa l from ra i l ca rs .  ( Commenter : 1 2 ,  p .  1 0 ) 

Re s ons e :  As d i s cu ssed i n  Sect . 4 . 2 . 3 . 2  of the E I S ,  the steam b l owout i s  a one-t ime 
2 . 5  mi n )  event u sed to c l ean the h i gh-pres s u re p i p i ng sys tem , that wi l l  oc cur  a fter 

cons truct ion i s  comp l eted . N o i s e  l e vel s from the ra i l -ma rsha l l i ng yard a re di scus sed 
i n  Sec t .  4 . 2 . 3 . 2  of the E I S .  Fo r the demon strat i on p l a n t ,  i t  i s  est imated that 1 33 
l oaded coal  cars w i l l  a rr i ve da i l y .  
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8 .  SOCI OECONOMICS 

Work  Fo rce and I n -Migrat i on Projecti ons 

8 . 1  Comment :  P ro v i de a project i on of the i mpact of 5000 rather than 3500 constructi on 
workers at the peak of  SRC- I construct ion . ( Commenter : 65 , p p .  43 and 50 )  

Response : Th i s  proj ect i o n  has  been i ncorporated i n  rev i sed Sect . 4 . 2 . 4 .  As a res u l t ,  
t he text and ta b l es have been rev i s ed to refl ect th i s  change . 

8 . 2  Comment :  The proj ected construct ion  work force of 3500 i s  extremely l ow a nd even the 
worst-case  proj ecti on of 5000 that wi l l  be u sed on the FE I S  seems much 
too conservati ve con s i der i ng the ev i dence that some nucl ear power p l ants 
e xceeded project i ons by a s  much  a s  300% . ( Commenter : 38 ,  p .  58 ) 

Response : The proj ected pea k l a bor force of 3500 i s  the cu rrent best ava i l a b l e 
e st imate of manpower req u i rements for con struct i on of the SRC- I faci l i ty .  The use  of 
a 5000-worker case ,  a l most  50% h i g her than the ori g i na l  proj ect i on ,  i s  an  attempt to 
a l l ow for the u ncerta i nty i n  projecti ng l a bor demands for a rel at i vel y u n known 
technol ogy . There are a number of factors that can i nfl uence th i s  fi gure , i nc l udi ng 
worker p roduct i v i ty ,  t i m i ng of  mater i a l s  de l i veri es , and the weather ( see Sect . 
4 . 2 . 4 . 1 ) .  

8 . 3  Comment : The i n-m i g rat i o n  to Vanderburg h ,  Spencer , Dav i es s ,  a nd Henderson Count i es 
i s  seri o u s ly  u nderesti mated because of the a s sumpt i o n  of a 70-mi l e  commuti ng 
zone s u rround i ng the proposed s i te .  A more conservati ve es t i mate of the 
l ocal avai l a b i l i ty of  l a bor ,  po s s i bl y  through the use of a 30- or AO-m i l e  
commuti ng zone , wou l d  be a pprop r i a te i n  l i g ht of proj ected trans porta t i on 
p rob l ems a nd esca l a t i ng fuel  costs . ( Commenters : 38 , p p .  58 and 5 9 ;  65 , 
p p .  49 a nd 50 )  

Re spon se : Recent experi ence w i th the con s truction  of nucl ear power p l ants  i nd i cates 
that 70 mi l es i s  the typ i ca l  max i mum da i l y  commut i ng d i stance for con struct i on workers 
but that mo st  con struct ion  workers res i de s i g n i f i cant ly  cl oser to the s i te .  Tabl e 
4 . 2 7  now i nd i cates that a bout 80% of the commuters are expected to come from wi th i n  
3 0  t o  40 mi l e s o f  the s i te .  

8 . 4  Comment : Al l projected impacts o f  construct i on for SRC- I are seri ous ly  l ow because 
o f  the prem i ses and as sumpt i o ns on wh i ch they are made . Cl ar i fi ca t i on i s  
needed concern i ng the n umber of i n-mi grants comi ng to the area dur i ng the 
var ious  construct i on phases and the methodo l ogy used to ca l cu l ate th i s .  
( Commenters : 4 0 ,  p .  1 ;  65 , p .  50 ; S peaker 1 9 ) 

Response : A d i scu s s i o n  of the expected number of i n -mi grants and the proba b l e  
settl ement pa ttern i s  conta i ned i n  revi sed Sec t .  4 . 2 . 4 .  A d i scu s s i on o f  the 
methodol ogy u sed to ca l cu l ate these f i g ures i s  found i n  Appendi x CC . 

8 . 5  Comment :  The  n umber of i n-mi grat i ng cons tructi on workers p roj ected i n  the D E I S  i s  
too h i g h .  Al l pea k per i od cons truct ion wo rkers may not be ava i l ab l e  i n  the 
i mmed i a te area , but  I ' l l  a s sure you that we won ' t  have to l ook  too l ong and 
too fa r to gather the peo p l e that we need . ( Commenter : Spea ker 4 7 )  

Response :  The proj ected i n-mi grati on f i gures are ba sed on TVA ' s  exper i ence wi th 
n uc l ear power p l ant  construct i on and an ana l ys i s  of the l oca l l a bor poo l . I t  i s  
expected that over 70% o f  the l a bor force wi l l  be pr ior  resi dents of the 2 1 -county 
a rea . 
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8 . 6  Comment : The E I S s houl d cl early show the s i ze o f  the secondary emp l oyment a t  peak 
construct ion ,  exp l a i n  how it was computed , j u s t i fy the a s sumpt i on of  1 0h 
i n -mi grat ion  when the l ocal  l abor market approaches saturat ion , and i nc l ude  
t hese secondary i n-mi grants i n  a l l impact e st imates . ( Commenter :  65 , 
p p .  44-46 ) 

Response : Secondary empl oyment at peak con struc t i on i s  d i scu s sed i n  rev i sed Sec t .  
4 . 2 . 4 .  A d i scu s s i on of  how these e st imates were deri ved i s  found i n  Append i x  T .  The 
a s s umed 1 0% i n-mi grat ion  is based on a l evel common ly  observed for proj ects of  th i s  
s i ze .  Th i s  i n-migration i s  con s i dered val i d  for th i s  proj ect because there i s  a 
s u ff i c i ent pool of unempl oyed workers i n  the tri -county area ( an annual  average of 
about 5 . 5% unemp l oyed in 1 979  and a one-month  unemp l oyment ra te of  about 7% i n  
Octobe r ,  1 980 )  t o  f i l l  a s i gn i f i cant proportion o f  those i nd i rect jobs  that w i l l  be 
c reated . Add i n g  new entrants to the l abor force and fami ly  members of  i n-mi grant 
con struct ion  workers to those unemp l oyed workers , i t  i s  rea sonab l e to expect that 
a l l but 1 0% o f  new i nd i rect j obs can be met from the l ocal  l abor poo l . Th i s  
secondary i n-mi grat ion has  been i nc l uded i n  the total i n-mi g ra t i on l evel reported i n  
Tabl e 4 . 28 .  

8 . 7  Comment : Exp l a i n  and j ust i fy the method u sed for computi ng fami l y  popu l a t i on o f  
i mported workers a n d  d i s p l ay computation for SRC - I  demons trat ion  pl ant , 
SRC - I  commerc i a l -sca l e pl an t ,  and cumu l at i ve energy-rel ated empl oymen t .  
( Commenter :  6 5 ,  p .  4 6 )  

Response : I n-m i grant fam i l y  popu l a t i on cal cu l at i ons a re based on the TVA experi ence 
w i th the cons truct i on of nucl ear power p l ants . T h i s  exper i ence i nd i cates that about 
two-th i rds of  the i n-mi grat ing  wo rkers wi l l  be accompan i ed by the i r  fami l i es of 
an  average s i ze o f  3 . 2 . An examp l e  of  the computat ion  used in th i s  ana l ys i s i s  as  
fo l l ows . Dav i ess  County ,  Kentucky , wi l l  rece i ve 520 i n -m i g rant d i rect workers 
( l ocal  pl us  d i stance movers/ trave l ers ) , wi th a peak construct ion wo rk force of  5000 , 
a s  i s  s hown i n  Tabl e 4 . 28 o f  the F E I S .  An add i t i onal  1 1 3  i nd i rect workers a re 
expected to move i nto Dav i e s s  County (Tab l e  4 . 2 9 ) .  Of  these 633 i n -mi grant workers 
( d i rect pl us  i nd i rect)  two-th i rds  ( 42 4 )  are expected to br ing  fami l i e s , wi th an 
average s i ze of 3 . 2 ,  represent i ng  a total of  around 1 360 i nd i v i dua l s .  Add i n g  to 
t h i s  the one-th i rd ( 209 )  i n -mi g rant workers expected to come to the a rea a l one , 
a grand total o f  about 1 570 i n-mi grants i s  reached for Dav i es s  County ( Tabl e 4 . 28 ) . 
T h i s  same methodo l ogy was used to ca l cu l ate tota l i n -mi gration  for a l l the coun t i es 
i n  the  2 1 -county a rea and i s  appl i cabl e to both demon strat i on- and commerc i a l -sca l e  
p l ants . I n-mi gra t i on and assoc i ated soci oeconom ic  i mpacts for cumu l at i ve ene rgy
re l ated proj ects i n  the reg i on a re d i scus sed i n  Sect . 4 . 2 . 5 . 6 .  

8 . 8  Comment :  Exp l a i n  the i mportance and purpose o f  i n c l u d i n g  the mate r i a l  presented i n  
Tab l e  3 . 1 6  and 3 . 1 8 .  We mu st  wonder i f  i nformation  of  th i s  type that i s  
t h i s  o l d ( 5  years and 2 years res pect i ve l y )  i s  re l i ab l e .  ( Commenter : 65 , 
p .  4 7 )  

Re sponse : The i nformat ion  presented i n  Tab l es 3 . 1 6  and 3 . 1 8  i s  i n tended to pro v i de 
some i dea o f  the number and type of workers cu rrently res i d i ng i n  the i mpact reg i on .  
Th i s  i nforma t i on i s  useful  for d i scern i ng whether the necessary l abor s k i l l s  a re 
ava i l ab l e  and at suffi c i ent numbers to sati s fy the construct ion and operati ng 
req u i rements of  the SRC - I  fac i l i ty .  The i n formation  provi ded in both tabl es i s  the 
most  cu rrent avai l ab l e .  T h i s i nforma t i on , however , s hou l d  not be v i ewed as  prov i d i ng 
defi n i t i ve n umbers , but rather as g i v i ng a re l at i ve l y  accurate est imate of the quanti ty 
and rel evant sk i l l s  o f  workers ava i l ab l e  i n  the reg i on .  

8 . 9  Comment : E st imate the number o f  h i gh s chool dropouts attracted to construct i on 
proj ects dur ing peak period . ( Commente r :  6 5 ,  p .  45 ) 

Response :  H i gh s chool dropouts  a re con s i de red part of  the  l ocal  l abor pool and  cou l d  
potent i a l l y  b e  empl oyed a t  the fac i l i ty .  I t  wou l d  b e  extremel y  d i ff i cu l t ,  howeve r ,  
t o  separate dropouts from t h e  rest  of t h e  l abor poo l . I n  any even t ,  i t  i s  un l i ke ly  
t hat  t he  proj ect wi l l  i nduce a h i gher than norma l rate of attri t i on from l oca l  schoo l s .  
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8 . 1 0  Commen t :  The  need ex i s ts for DOE to make pub l i c  any data ava i l a bl e concern i ng soc i o
economi c impact assessment mode l s a s  they re l a te to ei ther Henderson , 
Kentucky ,  and/or Evansv i l l e ,  I nd i ana . ( Commenter : 1 5 ,  p .  1 )  

Response : A l abor force survey was conducted on the S RC- I  i mpact reg i on by Oa k Ri dge 
Associated Un i versi t i es . The resu l t i ng data were used a s  a basi s for proj ect i ng 
i n-mi gration i n to the a rea . I n -m i g rati on ,  i n  turn , was used a s  a basi s for ana lyzi ng 
i mpacts o n  the reg i on .  A d i scuss i on of the model u sed for ana l yzi ng l abor supply i s  
contai ned i n  Append i x  CC .  

Hou s i ng 

Should its invo lvement continue, DOE wil l  monitor the housing 
situation to identify any project-related housing shortages 
so that appropriate mi tigation strategies and mechanisms can 
be implemented if necessary . In the event that DOE withdraws 
from this project, however, ICRC has not committed to carry 
out any housing monitoring and mitigation measures .  

8 . 1 1  Comment:  It  is  a ssumed that the current hou s i ng vacanc i es wi l l  be a va i l abl e d u r i ng 
peak construct ion i n  1 982 . Some ana lys i s  of th i s a ssumpti on i s  needed s i nce 
t he recent trends i nd i cate that producti on may be droppi ng su bstant i a l l y  
( e . g . , by 1 7  percent i n  1 97 9  and by 6 6  percent i n  the l ast  1 2  months ) .  
I f  t h i s  rate drop conti nues , present vacanc i es may be consumed by new 
househo l d s  ( norma l growth )  pr ior to the arri va l  of synfue l s workers . 
( Commenters :  6 5 ,  p .  44 ; 23 , p .  5 )  

Respons e :  T h e  peak peri od of con struction  i s  now proj ected t o  occur  i n  1 983 . I t  i s  
not a ssumed t hat  current vacanc i e s  wi l l  b e  a va i l ab l e duri ng the peri od o f  peak 
construct i on 1 983 . For the purpose of estimati ng avai l abl e hous i ng a t  the t ime of 
peak construct ion , it was a s sumed that vacancy rates i n  the three-county area are 
rel a t i ve ly  sta b l e  and that normal popu l at ion and househo l d  growth/dec l i ne wou l d  
conform to l oca l l y  devel oped popu l ation  proj ections ( see Tabl e 3 . 1 4 ) .  I f  current 
trends i n  the supply  of new hou s i ng conti nue , a shortage may dev e l o p .  However , it i s  
a l so poss i b l e ,  g i ven a n  ant i c i pated growth , that devel opers wi l l  beg i n  to i ncrease 
the supp ly  of new hou s i ng . See a l so Sec t .  4 . 6 . 2 .  

8 . 1 2  Comment : Al though the report accurate l y  esti mated trans i ent u n i t s  a va i l ab l e i n  the 
t hree count ies  (i . e . , 3 , 300) some ana lysi s of how many of those u n i t s  
wou l d  b e  ava i l abl e to construction  workers i s  needed . P resent l y ,  a bout 
a th i rd of  those u n i ts are vacant on a g i ven n i g ht ,  and  on l y  a bout 1 0  percent 
wou l d  be acceptab l e to construct i on workers in terms of pr i ce .  
( Commenters : 2 3 , p .  5 ;  65 , p .  48) 

Response : The a bove i n formation on the a va i l ab i l i ty of tran s i ent un i ts ha s been 
i n corporated i nto Sec t .  3 . 2 . 4 . 3  of the FE I S .  Th i s i nd i cates that rou g h l y  1 1 00 u n i ts 
wou l d  be vacant on any g i ven n i g h t .  Though on ly  1 0% of those u n i ts ( 1 1 0 ) may be 
acceptab l e to construction  workers i n  terms of pri ces  charged on a n i g htl y bas i s ,  i t  
i s  expected that many workers wi l l  contract for a substanti a l l y l es s  expens i ve rate 
on a week l y  or  month l y  bas i s .  T h i s  cou l d  s i gn i fi cantl y i nc rease the n umber of  u n i ts 
ava i l a bl e and acceptabl e to construct i on worker s .  Because the combi ned tota l un i t  
demand for apartments , s l eep i ng rooms , hotel s/motel s ,  and tra i l ers  i s  onl y expected 
to be between 1 58 and 303 i n  the tr i -county reg i on ( Tab l e 4 . 32 ) , i t  i s  consi dered 
l i ke ly  that t here wi l l  be suff i c i ent  transi ent accommoda t i ons  for workers dur i ng the 
pea k construct i on per i od .  
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8 . 1 3  Comment : Hou s i ng tenure preferences of construc t i on workers shou l d  be more ca refu l l y  
ana l yzed i n  rel at ion  to the the ava i l a b l e vacanc i es . S i nce i ncomi ng con
s truction  workers w i l l  be  e i ther wee k l y  commuters or res i dents for l es s  
t h a n  a peri od of  two years , i t  i s  doubtfu l that they wi l l  c hoose t o  purchase 
s i ng l e-fam i l y  home s .  Yet ,  more than two-th i rds o f  the ex i st i ng vacanc i es 
i denti fi ed are owner ,  rather than renta l u n i ts .  Al so the p l a n  projects 
that 50 percent of a l l the commuters and i n-m i g rants wi l l  se l ect s i ng l e
fami l y  res i dences ; 25 percent wi l l  se l ect mobi l e  homes , and 25 percent w i l l  
s e l ect apa rtment s ,  s l ee p i ng rooms , and tra n s i ent homes . Th i s  needs to be 
further a n a l yzed . ( Commente r :  23 , p .  4 )  

Response : Even for the h i g h  l a bor force construct i o n  req u i rements scena rio  ( i . e . ,  
5000 workers ) ,  ava i l ab l e hou s i ng s upp ly  i s  more than adequate to sa t i s fy SRC-I  
re l a ted hou s i ng req u i rements ( s ee Sect . 4 . 2 . 4 . 1 ) .  ( See a l so Sec t .  4 . 6 . 2 . ) 

8 . 1 4  Comment : The  hou s i ng req u i rement sect ions  on p .  4-74 are much too general a nd vag ue , 
part i cu l a r l y  i n  terms of "other types of res i dences . "  Much mo re spec i f i c  
data are needed on the type of  hou s i ng ava i l ab l e .  Are they pub l i c  hou s i ng 
or  l ow- i ncome apa rtments or l uxury condom i n i ums , or what? Fo r examp l e ,  i n  
September o f  1 980 , there were 1 97 apartment  vacanc i es i n  Vanderburgh 
County - 9 9  of  these or a pprox imately one- ha l f  of these are vacanci es i n  
hous i ng owned by the Evans v i l l e  Ho u s i ng Authori ty o r  reserved for l ow 
i ncome tenants . There are a l most  l i tera l l y  no vacant apa rtments here . 
( Commenter : 6 5 ,  p p .  48 and 5 1 ) 

Re sponse : " Other types of resi dences"  refers to apartment  houses , s l eep i ng  rooms and 
trans ient  res i dence s .  The project may i nduce some shortages in the ava i l a b i l i ty of 
a partment hous i ng .  

8 . 1 5  Comment : The mob i l e  home z o n i n g  ord i nance i n  Owensboro and Da v i es s  County s hou l d be 
further eva l uated as to the number of u n i ts that are a l l owed i n  the c i ty 
i tse l f .  Al though the ord i nance g i ves the names of zones where new mo bi l e  
home s or  mob i l e  home parks are permi tted , the ex i s t i ng zon i ng maps s hou l d  
b e  rev i ewed to determ i ne how ma ny u n i t s  co u l d be p l aced i n  those des i gnated 
a reas . Al s o ,  the a ssumpt ion  of a mob i l e  home occu pancy rate of 25% 
s hou l d be recons i dered in l i ght of the short , 1 2-month construct ion  per i od . 
( Commen ters : 2 3 ,  p .  5 :  6 5 ,  p .  4 3 )  

Re sponse : The construct ion  period i s  proj ected to l a st  38 month s .  The occu pa ncy 
rate of 2 5% i s  ta ken from s u rveys at a number of recent TVA construc t i o n  projects and 
i s  con s i dered rel i a b l e for construct i on act i v i t i es of th i s  k i nd .  A recent hou s i ng 
s u rvey by t he Green R i ver Area Deve l o pment D i str ict  i nd i cates that there a re 3 1  
e x i s t i ng l o ts ava i l ab l e  for mob i l e  homes i n  Da v i ess  County .  Though th i s  i s  c l ea r l y  
i nadequate for t h e  projected SRC- I rel ated demand ( i . e . , 8 0  to 1 55 ) , there i s  suff i c i ent 
l and i n  des i gnated zones to accommodate th i s  demand through the devel opment of new 
mob i l e  home parks or the expans i on of ex i st i ng mobi l e  home parks ( Mr .  R i c k  H i te n ,  
Green R i ver Area De vel opment Di stri c t ,  persona l commu n i ca t i on , Apri l 2 3 ,  1 98 1 ) .  

8 . 1 6  Commen t :  Ana l ys i s  of the i mpact i n  the rental  sector sho u l d  be prov i ded i n  re l a t i on 
to the i mpact i t  wi l l  have on l ow- and modera te- i ncome and e l der l y  fam i l i es 
who predomi nant l y  use  t h i s  secto r .  Vacanc ie s  ava i l a b l e  to t h i s group may 
be s u bstant i a l l y  reduced , a s sum i n g  that cons truc t ion  patterns esta b l i s hed 
over the l a st 1 0  yea rs cont i nue . Al so , the impact of the B i g  R i vers 
E l ect r i c  Corpora t i on ' s  deve l opment in Oh i o  County ,  when added to the SRC 
construct ion  p l a nt ,  reduced these vaca nc i es by ha l f . ( Commenters : 2 3 ,  
p .  4 ;  6 5 ,  p .  44)  

Respon s e :  The proj ect may i nduce some shortages i n  the ava i l ab i l i ty of  apartment 
hou s i n g  for a l l popu l at ion groups and may i nduce hous i ng pr i ce i ncreases , wh i ch cou l d  
part i c u l arly affec t e l der ly  and l ow- i ncome groups . Cumu l at i ve impacts are d i scus sed 
in Sect . 4 . 2 . 5 . 6 . 
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8 . 1 7  Comment : Some ana l ys i s  o f  the growth i mpacts i n  the rural areas outs i de of the 
Evansvi l l e  and Owensboro standard metropol i tan stati st ica l  areas shou l d  be 
p rovi ded i n  terms of i mpact on current vacancy rates and l and use control s .  
G i ven d i fferences i n  exi s t i ng zon ing  practi ces , the ease of devel opment i n  
these a reas i n  re l at ion to the more control l ed urban areas cou l d  generate 
consi derabl e growth i n  border i n g  rural areas . ( Commenter : 2 3 ,  p .  5 )  

Respon se : As i s  noted i n  Sect . 4 . 2 . 4 . 1  of the DE I S ,  i t  i s  ant i c i pated that substant ia l  
traff i c-rel ated i mpacts wi l l  accrue to  the  rural areas outs i de Owensboro and  Evan svi l l e 
and parti cu l a rl y  to those commu n i t i es near the project s i te .  The poss i bi l i ty of the 
add i ti onal  i mpacts descri bed above has been added to the FE I S .  I t  wi l l  be essent i a l  
t h a t  t h e  proj ect s ponsors , regional  p l anning  commi s s i ons , and State a n d  l oca l  govern
ments cooperate ful l y  to mi n i mi ze these i mpacts . 

8 . 1 8  Comment:  I k now from experi ence that the cost of rel ocat ing  fami l i es from the 
project area can be extremel y  expen s i ve .  These costs for the 2 4  affected 
fami l i es were not projected in the DE I S .  These shou l d  be stated in the 
F E I S .  ( Commenter : 39 , p. 4 )  

Response : The costs of rel ocati on sha l l be borne by the sel l er .  

Pub l i c  servi ces 

Should its involvement continue, DOE wi l l  monitor the public services 
situation to identify any project-related prob lems so that appropriate 
mitigation strategies and mechanisms can be imp lemented if necessary . 
In the event that DOE withdraws from this project, however, ICRC has 
not committed to carry out any public services monitoring and mitiga
tion measures. 

8 . 1 9  Comment :  S i nce t he pr ima ry i mpact area cons i sts of  sma l l ,  rural  commu n i t i es wi thout 
sop h i s t i cated u rban/reg i ona l p l ann i ng capabi l i t i es ,  i nduced pri mary growth 
and secondary i mpacts cou l d be haphazard . Th i s  wou l d  not auger wel l for 
hous i n g ,  water , and sewer fac i l i ti es ;  pub l i c  safety ; educati on ; and 
recreat i on .  The Kentucky Department of  Loca l Government and the Green River 
Area Deve l o pment D i str i c t ,  together wi th the i r  counterparts i n  Ind i an a ,  
s hou l d  b e  d i rect ly  i nvol ved and consu l ted at every stage . These bod ies  
shou l d  make spec i a l  prov i s i on i n  p l anning  for non-d i s ruptive growth . 
( Commenter :  58 ,  p .  1 )  

Response : To m i n im i z e  adverse soci oeconom i c  impacts to the reg i on ,  i t  wi l l  be essen
t i a l  that l oca l , reg i ona l , State , and Federal authori t i es work together in moni tor ing  
project deve l o pment so  that  appropri ate mi ti ga t i on measures can  be  impl emented where 
necessary .  To ensure l oca l  and reg i onal  i nvol vement in the process , a reg i ona l  
c i t i zens advi sory rev i ew board cou l d  be  estab l i s hed ( see Sec t .  4 . 5 . 5 ) . 

8 . 20 Comment : Impacts on commu n i ty-re l ated ut i l i ty servi ces need add i t i ona l  eva l uati on . 
For examp l e ,  no defi n i t i ve con s i derati on i s  g i ven to the domest i c  water 
s u pp l y  treatment and d i stri bution system requ i rements necessary to support 
new res i dent i a l  devel opment associ ated w ith  project construct i on . L i kewi se ,  
c on struct i on-rel ated i mpacts on necessary wastewater treatment fac i l i ti es 
have not been adequate ly  addressed i n  the DE I S .  The F E I S  shou l d  conta i n  a 
more compl ete d i scuss i on of l oca l i zed and cumu l at i ve f i scal , phys i ca l , and 
i n s t i tuti onal i n frastructi ve impacts associ ated with construc t i on and 
operati on o f  the SRC-I and rel ated fac i l i t i es . ( Commenters : 1 2 ,  p .  1 ;  
S peaker 9 3 )  

Response : Because i t  i s  not poss i bl e  to pred i ct exact ly  where new project-rel ated 
res i den t i a l  devel opment wi l l  occu r ,  water and wastewater d i stri buti on systems requ i re
ments cannot be p roj ected at t h i s  t ime . However the l oca l  i n frastructure was 
adequate ly  descri bed for the purpose of  t h i s  ana l ys i s  in Sec t .  4 . 2 . 4 . 1  ( see a l so 
Sect . 4 . 5 . 3 ) . 
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8 . 2 1 Comment : P .  4-76 . Several comments throughout the document seem to imp l y  tha t the 
c i ty of  Owens boro wi l l  have to add to i t s  mun i c i pa l  resources to accommodate 
t he growth ex pected . Typ i ca l l y ,  a l arge amount of the growth has taken 
p l ace i n  the urban i zed area outs i de the c i ty l im i t s . I s u ggest that both 
Owens boro and Dav ies s  Cou nty wi l l  have to add personnel  to pro v i de govern
ment serv i ces . ( Commenter :  4 ,  p .  2 )  

Response : To the extent that add i t i o na l l oca l  resources are req u i red to serv i ce 
proj ect-rel ated growt h ,  these resources may be req u i red from both Owens boro and 
D av i e s s  Cou nty . As is noted in Sect . 4 . 2 . 4 . 1 ,  the tota l l evel  of serv i ces and the i r  
costs a re not expected to i ncrea se substant i a l l y  a s  a conseq uence of  the SRC - I  
fac i l i ty ( see Sec t .  4 . 5 . 3 ) . 

8 . 22 Commen t :  Provide  a re-est ima t i on of po l i ce and f i re personnel needs ba sed on rea l i s t i c  
demog ra ph i c  data . ( Commenter : 65 , p .  44 ) 

Re spon se : As i s  noted i n  Sect .  4 . 2 . 4 . 1 ,  the pred i ct i ve model  of l a bor i n -m i g rat ion 
u sed i n  t h i s  ana l ys i s  has  been rev i sed . The output of th i s  model represents the mo st  
rea l i s t i c  pred i c t i ons  c urrent ly  a va i l ab l e .  TVA  data , wh i ch are u sed as su rrogates 
w i th respect to ma r i ta l  and fami l y  status , i nd i cate that a pprox imatel y two-th i rds of 
a l l i n -m i g rants w i l l  b r i n g  the i r  fami l i es and , therefore , that one-th i rd wi l l  be 
e i ther s i ng l e  or ma rri ed but in e i ther case wi l l  not br i ng the i r  fami l i es . Proj ec t i o n s  
of  project-re l ated dema nds for add i t i ona l f i re a n d  pol i ce personnel  are based u pon 
these i n-mi g rat i on est imates and u pon the a s s umpt i on that the cu rrent l evel of po l i ce 
a nd f i re protec t i on serv i c e  afforded i n  the host reg i on i s  adequate .  Neverthe l ess , 
pol i ce  a nd f i re protect ion  serv i ces a nd capabi l i t i es wi l l  be mon i tored so that any 
project-re l ated demands for add i t i ona l  servi ces and personne l  can be prompt ly  addres sed . 

8 . 23 Commen t :  Hea l th probl ems a nd needs i n  the fo l l owi ng categori es have been ident i fi ed 
by the Subarea Hea l th Counc i l  for study but were not ment ioned i n  the 
D E I S .  

a .  Prevention  and Detec t ion  Servi ces 
b .  P r i mary Care Servi ces 
c .  Ge neral Acute Servi ces 
d. Spec i a l i zed Ac ute Serv i ces 
e .  Long Term Ca re Servi ces 

Commenter :  2 3 ,  p . 4 ) 

Re sponse : Th e l evel of deta i l  requested by t h i s  comment goes beyond wha t can be 
rea l i s t i ca l l y  expected i n  a n  env i ronmenta l  impact sta tement . Fo r a d i scuss i on of 
area hea l th care ,  see Sec t .  4 . 2 . 4 . 1 .  

8 . 24 Commen t :  Sec t i on 3 . 2 . 4 . 4  outl i nes the hea l th man power and fac i l i ty sta t i s t i cs 
for the three count i es ( Va nderbu rg h ,  Da v i es s  and Henderson ) .  These 
a re reg iona l  centers for the Tri -Sta te ; however , the D E I S  does not dea l 
w i t h  the ent i re popu l a t i on of the Tri - State reg i on .  A more reg i onal  
perspec t i ve of hea l th care ava i l a b i l i ty shou l d be  ana l yzed . ( Commen ter :  
2 3 ,  p .  4 )  

Response : 
w i t h i n  the 
d i sc uss i on 
adequate .  

The  popu l at i on - re l ated impacts resu l t i ng from the SRC-I  p l ant  fa l l  ma i n l y  
3-cou nty area . Fo r pu rposes of a na lyz i ng the heal th-re l ated impacts , a 
of the hea l th man power and fac i l i ty stat i s t i cs i n  the 3-cou nty area i s  

8 . 25 Commen t :  Hea l th care and med i c a l  fac i l i t i es have been del eted i n  the publ i c  
serv i ces section  of D E I S  dea l i ng wi th a l terna t i v e  s i tes ( 3-63  Vol . 
l ) .  ( Commente r :  23 , p .  4 )  
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Response : The a n a l ys i s  of the a l terna t i ve s i tes i n  the FE I S  i s  suff i c i ent l y  
comprehens i ve ,  w i t h  i ts cons i dera t i o n  of proj ected i mpacts on  hous i ng ,  pub l i c  
serv i ces ( s choo l s ,  water , and sewerage sys tems ) ,  transporta t i on , the l oca l economi c  
base , l abor and i ncome , l ocal  government taxa t i o n  and spend i ng ,  and hi s tor i ca l  and 
a rchaeo l og i ca l  resources ,  to a l l ow a reasonab l e compar i son of the proposed and  
a l ternati ve s i tes . 

8 . 26 Comment :  Page 3 -44 . Our  Lady of Mercy Hosp i tal  serves the same reg i o n  a s  does the 
Owensboro-Da v i es s  Cou nty Hosp i ta l . P hys i c i a n s  i n  the commun i ty ma i nta i n  
pr i v i l eges  a t  both hospi tal s .  Our Lady of Mercy Hos p i ta l  i s  a l so project i ng 
a 1 0 . 5  mi l l i o n  do l l ar expan s i o n  and renovat i on program . ( Commenter : 4 ,  p .  
2 )  

Response : Th i s  i nformati on  has  been i ncorporated i nto Sec t .  3 . 2 . 4 . 4 .  

8 . 27 Commen t :  P a g e  3-45 . T h e  D E I S  s tates t h a t  t h e  number o f  ambu l ances a t  Owensboro
Dav i e s s  County i s  " c u rrent l y  u nava i l ab l e " .  There are four ambu l ances 
based at  Owens boro-Da v i es s  County Ho sp i tal . The ambul ances are s taffed 
by emergency medi cal  techn i c i ans  ( E MT ) .  Currentl y 1 2  of these EMTs 
a re attend i ng paramed i c  tra i n i ng .  Henderson Cou nty ambu l ances are 
s taffed wi th  paramed i cs .  

I n  addi t i o n ,  the Henderson-Owens boro area i s  wi t h i n  the operati ng 
range of  T I KI-MAST he l i copter serv i ce from Fort Campbel l ,  Kentucky , 
and t he MAST operat i on at  Fort Knox , Kentucky . Both u n i ts have s tandby 
c rews avai l abl e to a i d  the c i v i l i an commu n i ty .  ( Commenter : 4 ,  p .  2 )  

Response : Th i s  i nformati on has  been i ncorporated i n to Sec t .  3 . 2 . 4 . 4 .  

8 . 28 Commen t :  Parag raph  2 o n  p .  3-45 states that the " f i re department  i n  Owensboro 
i s  i nvol ved i n  the prov i s i on of emergency medi cal  serv i ces . "  Th i s i s  
no  l onger tru e .  The ambu l ance- res cu e  vehi cl e i s  no l onger conf i gu red 
as an ambu l ance . The C i ty Fi re Department  does cont i nue  to prov i de 
rescue and extr i cati on serv i ces . Some of the f i re f i g hters are EMT 
certi fi ed . ( Commenter : 4 ,  p .  2 )  

Response : Th i s  i nformat i on has  been i ncorporated i n to Sec t .  3 . 2 . 4 . 4 .  

8 . 29 Comment :  The D E I S  s tates that " nei ther o f  these count ies  i s  i ns urance rated " . 
T h i s i s  i ncorrect .  The Dav i es s  County sys tem has  a 9 rati ng county
w i de and a 7 rat i ng for a l l s tructures  wi th i n  1 , 000 feet of a hydra n t .  
F i re stat i ons  a r e  l ocated at  Stanl ey ,  St . Joseph , Ut ica , A i rport , 
Sargho , Mo s l eyv i l l e ,  Ma sonv i l l e ,  P l easant Ri dge , Thruston , P h i l pot , 
W h i tesv i l l e ,  Ye l v i ngto n ,  and Knottsv i l l e .  Typ i c a l l y ,  each s ta t i on has  
a rated pumper and a rated tanker . In  add i t i on there i s  a var i ety of 
s pec i a l  serv i ce u n i ts ,  such  a s  rescue veh i c l es and bru s h  f i re u n i ts , 
t hroughout the county .  The enti re system i s  d i spatched by a centra l i zed 
system . Each  vol u nteer i s  rad i o  d i s patched i n  a system wh i c h  prov i des 
a utomat i c ,  pre- prog rammed back-up  and s upport from nearby s tat i ons . 
( Commenter :  4 ,  p .  2 ) 

Respons e :  Th i s  i nformati on has  been i ncorporated i nto Sec t .  3 . 2 . 4 . 4 .  
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T ran sportati on 

Should its involvement continue, DOE wi l l  monitor the transport:l tion 
situation to identify any project-related transportation problems 
so that appropriate mitigation strategies and mechanisms can be 
imp lemented if necessary. In the event that DOE uJi thdraiJs from this 
project, however, ICRC has not committed to carry out an!! tr'ans
portation monitoring and mitigation measures. 

8 . 30 Comment : The E IS s tates , " I n s p i te of l ow suffi c i ency rat i ngs , the state has no 
p l ans  to wi den or upgrade US 60 between Henderson and Owensboro . Th i s  i s  
caused i n  part ( 1 )  by the genera l l y  negat i ve att i tude o f  the state l eg i s l a 
t ure towa rd new expen d i tures and ( 2 )  ava i l ab i l i ty of a paral l e l fac i l i ty 
( Au budon Pa rkway) between the two c i t i es . " ( Page 3-5 ) . I tem 2 i s  correct . 
I tem 1 i s  mi s l ead i ng . At the t i me the E I S  was p repared KYDOT had no p l ans 
to w i den U S  60 because of the cu rrent shortage of  h i ghway cons truct i o n  
funds . Add i t i ona l  con s i deration  i s  be i ng g i ven at th i s t ime beca use of  the 
potent i a l  synfuel s p l ants . ( Commente r :  1 0 ,  p. 1 )  

Re spons e :  Sect i o n  3 . 2 . 4 . 5  h a s  been changed i n  res ponse to th i s  comment . 

8 . 3 1 Comment : The  E IS concl udes , " Therefore , the wi den i ng of US 60 to four 1 anes wes t of  
Fron t i e r  Dri ve ( 1 . 1  m i l es )  i s  mandatory , rega rdl e s s  of whether the  SRC - I  
p l ant i s  constructed" ( p .  3-52 ) .  The E I S  a l so s tates , " The TAM ana l ys i s  
o f  Traffi c Impacts . . .  con s i de red wi den i ng o f  U S  60 to fo ur l anes west  of  
Front i e r  Dr i ve ( 1 . 1  m i l es )  a s  mandatory" ( p .  4-81 ) .  The  w iden i ng of US 60 
to fo ur l anes west of  Front i er Dri ve ,  regardl ess  of  whether the S RC - I  P l ant 
i s  constructed , is  not mandatory .  Improv i ng U S  6 0  i s  a des i rab l e proj ect . 
Al though no p l ans  for-improvement ex i st at the present t i me ,  addi ti ona l  
con s i dera t i o n  i s  be i n g g i ven because  of  the  potent i a l  synfue l s p l ants . 
( Commenter :  1 0 ,  p .  1 )  

Response : Sect i on 3 . 2 . 4 . 5  has  been changed i n  res ponse to th i s commen t .  The term 
" mandatory" was an oversta tement ; howe ve r ,  the potent i a l  tra ffi c probl em on th i s  
s t retch of road i s  st i l l  s i gn i f i cant . 

8 . 32 Comment : The E IS s tates ( p .  3-52 ) , " Improvement of US 60 to a d i v i ded fou r- l a ne 
h i ghway from the US 41  i ntersect i on to the eastern H enderson c i ty l i m i t  i s  
a nt i c i pated by 1 986 beca use of  normal traff i c  growth o f  l oca l ( not SRC - I  
rel ated) t raff i c  accord i ng  to Kentucky DOT . "  T h e  above statement i s  
i ncorrect ; KYDOT had no p l ans  to four  l ane th i s  sect i on of US 60 , part i cu 
l a r ly  by 1 986 , at t he  t i me t he  E IS was  prepare d .  Add i t iona l  consi derat ion  
i s  bei ng  g i ven present ly  because of  the  potent i a l synfue l s p l ants . ( Com
menter :  1 0 , p .  1 )  

Response : Sect i o n  3 . 2 . 4 . 5  has  been chan ged i n  res ponse to th i s  commen t .  

8 . 33 Comment : Tab l e 3 . 26 ( p .  3-51 ) descri bes the l evel of  serv i ce fo r a two - l ane rural  
h i ghway . . .  not US 60 in part i cu l a r .  Therefore , the reference to US 60 
i n  the  head i ng shou l d  be el i mi nated . The so urce for Tab l e  3 . 26 shou l d  
p roba b l y  be the 1 965 H i ghway Capac i ty tlanua l . ( Commente r :  1 0 ,  p .  2 )  

Respons e :  Tabl e 3 . 26 h a s  been changed i n  res ponse to th i s  comment . 
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8 . 34 Comment : I n  the d i scu s s i on of transportat i on impacts on pp . 4-80 through  4-9 1  of  
the  DE I S ,  serv i ce vo l umes for  secti ons of US  60 are not g i ven , nor  are the  
ex i s t i ng peak-hour  traff ic  vol umes est i mated a s  a base of compari son to 
a l ternat i ves d i scus sed .  ( Commenter :  23 , p .  3 )  

Response : E x i st i ng esti mated serv i c e  vol umes and pea k vehi c l e  f l ow for US 60 are 
g i ven i n  Sec t .  3 . 2 . 4 . 5 .  The  overa l l  conc l u s i on i s  that the suffi c i ency of the road 
i s  very l ow ,  and a ny addi ti onal  traff i c  wou l d  create probl ems . W i th the except i o n  of 
the a l ternati ve of  reconstruct i ng H i g hway 60 to prov i de for an  i ncrease in serv i c e  
capac i ty ,  t h e  i mpact of t h e  other a l ternati ves on H i g hway 6 0  c a n  b e  eva l uated on the 
bas i s  o f  the marg i na l  i nc rease in  traffi c  vol umes res u l t i ng from p l a nt-rel ated traff i c  
a nd on  the bas i s of  potent i a l  del ays t o  wo rkers i n  dri v i ng t o  a n d  from wor k .  

8 . 35 Comment : I n  the tab l e  on  p .  4-81 , the desc r i pti on of the Sect ion  fo r the 1 st 
Section  shou l d  read " US 60 from US 1 to 0 . 2  m i l e  east  of the Henderson 
c i ty l i m i t . "  ( Commenter : 1 0 ,  p. 2) 

Response : Th e tabl e i n  Sec t .  4 . 2 . 4 . 1  has  been changed i n  response to the comment .  

8 . 36 Comment : The F E I S  may need to d i sc u s s  why the h i g hway bridge over the L&N trac ks  
near  Henderson i s  a major structural f l ow constra i n t .  ( Commenter : 1 0 ,  
p . 2 ) 

Response : Sect . 3 . 2 . 4 . 5  ha s been c ha nged to expl a i n  the nature of the f l ow constra i nt .  

8 . 37 Commen t :  The  E I S  s tates ( 1 ) " Fi na l l y ,  the Green Ri ver Bri dge a t  Spotsv i l l e  i s  very 
dangerous , . . . " ,  and ( 2 )  " US 60 between Owensboro and Henderson i s  
presently  ma i nta i ned to pro v i de , a t  the m i n i mum , a l ev el of serv i c e  
( l evel  D )  . . . .  " We bel i eve the above statements s ho u l d  b e  c hanged t o  say 
that  ( 1 ) the br idge  i s  geometr i ca l l y  s ubstandard because of  i t s  pavement 
wi dth of on ly  20 feet , and ( 2 )  US 60 i s  not ma i nta i ned to pro v i de any 
s peci fi c l evel  of serv i c es . Level  of serv i c e  merel y descri bes the qua l i ty 
of  f l ow on the h i g hway .  ( Commenter : 1 0 , p .  1 )  

Response : ( 1 ) The  statement i n  the DE I S  that ,  "the  Green Ri ver Br i dge at Spotsv i l l e  
i s  very dangerou s , "  was a d i rect quote from a report prepared by the Rad i a n  Corporat i o n .  
T h e  KYDOT c l a s s i f icat i on o f  the Spotsv i l l e bri dge h a s  been added to Sect . 3 . 2 . 4 . 5 .  
( 2 )  Sect i on 3 . 2 . 4 . 5  has  been changed to ref l ect the comments . 

8 . 38 Comment :  Another area of unanswered ques t i ons  i nvo l ves the i mpact on our  
trans portat i on system . The DEIS  d i scusses q u i te a number of m i t i gati ng 
mea s u res  that cou l d  be ta ken for transporta t i on . The Green Ri v er Area 
De vel opment D i str ict  has devoted exten s i ve study to the traffi c  prob l em .  
T he i r  concl u s i ons  are that none o f  the a l ternati ves can b e  accompl i s hed 
i n  t ime .  ( Commenter : Spea ker 7 ,  50)  

Response :  The Green Ri ver Area Devel opment Di str ict  ( G RADD )  has  endorsed a number of  
effective measures  that cou l d  be taken to m it i gate construct i on- i nduced tra ffi c 
i mpacts . The se recommendati ons  i nc l ude carpoo l i ng ,  compu l sory van poo l i ng ,  bus i ng ,  
and  structural i mprovements to US 60 .  Though  the GRADD recommenda ti ons  for i mprov i ng 
the exi sti ng road system cou l d  not ,  accord i ng to the i r  est imates , be compl eted before 
con struct i on beg i ns , these improvements can be compl eted (wi th  the except i on of four
l an i ng US 60 i n  Henderson )  p r i or  to pea k construct ion  acti v i t i es .  See G�een Rive� 
A�ea Deve Zopment Dist�ict SRC-I Study for a more deta i l ed d i scu s s i on . 

8 . 39 Comment :  No  transportati on a l ternati ves address  energy consumpt ion  or a i r  
po l l ut i on . ( Commenter : 23 , p .  3 )  
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Response : Pred i cted tra ffi c vol umes wou l d  resu l t  i n  the i neff i c i ent  con sumpti on 
of energy because  of  traffi c del ays and s top-and-start  traffi c  fl ows . To the extent 
that  road i mprovements perm i t  a stabl e f l ow of traffi c  at  moderate s peeds , the 
eff i c i ency of energy consumpt ion  wi l l  be max i m i zed . The a l terna t i ves  of r i de shari ng 
a nd park-and-ri de w i l l ,  i f  effect i v e ,  res u l t  in  l es s  energy consumpt i on .  Append i x  C ,  
Sect .  C . 4 . 5 . 6  d i scusses a i r  emi s s i ons  from h i ghway veh i c l es d ur i n g  construct ion  
a nd operati on of  t he  fac i l i ty .  These represent worst-ca se em i s s i on s  before imp l e
mentat i on of m i t i ga t i on measu res for traff ic  congest ion  probl ems . The mi t i ga t i on 
mea su res  s hou l d  reduce emi s s i ons  to bel ow these worst-case est ima tes . 

8 . 40 Comment : The non-structu ra l a l ternat i ves ( i . e . , sp l i t- s h i ft/off-s i te fa br i cat ion , 
etc . )  do not est imate the extent of impac t ,  but rather- i nd i cate " l es s  
than  the ' do noth i ng '  a l terna t i ve . "  ( Commenter : 23 , p .  3 )  

Response : A d i sc u s s i on o f  nons tructu ra l a l terna t i ves  i n  the DE I S  prov ided data on 
veh i c l e  reduc t i o n .  See Sec t .  4 . 2 . 4 . 1 .  

8 . 4 1 Comment : No a l ternat i ves i nc l ude the cost  of funds u sed or debt serv i ce 
req u i rements . ( Commenter : 23 , p .  3 )  

Response : A t raffi c m i t i gat ion  p l an i s  presented i n  the s umma ry o f  Sect . 4 . 2 . 4 . 1 . 
Th i s p l an i nc l udes e l ements  o f  the va r ious  a l ternat i ve transporta t i o n  strateg i es 
d i s c u s sed i n  the body of that sect ion . Co sts  fo r the pl an wou l d  be borne pr imar i l y  
by the project sponsors and the s tate of  Kentucky .  Cos t  est imates for the spec i f i c s  
o f  t h e  m i t i gat ion  p l an wou l d b e  i ss ued by the proj ect sponsors p r i o r  to i ts i mpl emen
ta t i o n  and  the cons t ruct ion  o f  the fac i l i ty .  The costs  of  funds and debt-serv i ce 
req u i rements w i l l  be taken i nto con s i de ra t i on i n  prepa ri ng these e s t i mates . 

8 . 42 Comment : We have t hree d i fferent statements and d i fferent routes that we t h i n k  
s ho u l d  be u sed . 

One i s  des i gnati ng the Audubon Parkway a s  a route to the s i te v i a  a 
l i m i ted i nterchange at  Road  1 554 .  To kens , sc r i p t ,  or  other to l l -pay i ng 
mea ns  cou l d  be provi ded for by the company . 

Second , r i de-sha r i n g  i s  a mus t ,  p refera b ly  van-pool i ng .  Aga i n ,  access 
wou l d  be v i a  the Au dubon Pa rkway and Road 1 5 54 . 

Th i rd ,  park-and - r i de buses shou l d  be made a part of i t ,  and  u sed i n  
conjunc t i on wi t h  the r i de- sha r i ng a l ternates . ( Commenter :  Spea ker 4 2 )  

Response : The a bove a l ternat i ves  are i nc l uded i n  the tra nsporta t i on a l terna t i ve 
d i scu s s i on i n  Sec t .  4 . 2 . 4 . 1 of the E I S .  

8 . 43 Comment : Park  and  Ri de Bu s :  E s t i mates of the cost  of commuter bu s serv ice  appear 
to be qu i te h i g h ,  representi ng a worst-case est imate . KYDOT ' s  a n a l ys i s  
o f  the Hughes  propo sa l s  l ead to a n  est i mated serv i ce cos t  o f  l es s  than 
$4 , 000 , 000 for the contract period i n  1 980 do l l ars . The u se  of competi t i ve 
b i d s  or  the pos s i b i l i ty of prov i d i ng trans i t  serv i ce i n - house  shou l d  
a l so be cons idered . The f i na l  E I S  shou l d  ref l ec t  most proba b l e  costs . 
( Commenter :  1 0 , p .  3 )  

Response : Th e i n forma t i on prov i ded i n  th i s  comment  ha s been i nc l uded i n  the text of 
Sec t .  4 . 2 . 4 . 1 . 

8 . 44 Commen t :  On pa ge 4-84 , i n  the next to the l a st l i ne of the bo ttom paragraph , 
a pprox i matel y 200 veh i c l es are i dent i f i ed as u s i ng US 60 at  pea k 
travel t i mes i f  a " Pa rk-and-R i de "  Bus  Program i s  used . Under the 
Sec t i on " Pa rk-and-R ide  Ra i l "  on page 4-87 , f i rst  parag raph , th i s  number 
i s  1 60 veh i c l es . S i nce the scena r i o  i s  the same , the number of veh i c l es 
s hou l d a l so be the same . ( Commenter : 1 0 , p .  3 )  
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Response :  The scenar ios  are not the same ; as a consequence ,  the number of veh i c l es 
wou l d  not be the same . The " Pa r k-and-Ri de"  Bus  program as sumes that 90% of 
the  workers wi l l  ride i n  buses , and 1 0% wi l l  use  the i r  own cars . The 
i nc rease i n  the number of vehi c l es us i ng the roads i nc l udes the number of 
buses (70 to 1 02 )  req u i red to transport 90% of the workers as  we l l  as  
i nd i v i dua l  cars . W ith  the Park-and-Ride  Ra i l  program,  90%  of  the  workers 
w i l l  use  the tra i n ,  a nd 1 0% wi l l  dr i ve the i r  own veh i c l es . The i ncrease i n  
ve h i c l es  o n  the road under th i s  a l ternative  woul d be on ly  from the veh i c l es  
dr i ven by i nd i v i dual  worker s .  

8 . 45 Comment : P a r k  a n d  R i d e  Ra i l :  I t  a ppears that opera t i ng costs have been i gnored . 
The cost of d i ese l  fuel to run the l ocomoti ve  wi l l  most l i ke l y  be the 
l argest cost i nvo l ved . The f i na l  E I S  shou l d  addres s th i s  cost and 
a s s i gn respons i b i l i ty for i t .  The cost fi gures shown in Tab l es 4 . 37 
a nd 4 . 38 mi srepresent the facts unl ess  they i ncl ude a l l costs . ( Commenter : 
1 0 , p .  3 )  

Response : A rough estima te of d i ese l  fuel costs i s  i ncl uded i n  Tabl e 4 . 40 of the FE I S  
u nder the category o f  "ma i ntenance costs . "  The FE I S  i nc l udes a f i na l  traff i c  
m i t i gation p l a n  that does not i nc l ude the park-and-r ide  ra i l  a l ternat i v e .  

8 . 46 Comment : I t  i s  poss i bl e  to s et u p  a vanpoo l i ng program whereby capi tal costs wou l d  
b e  defrayed by program part i c i pants . The fi nal E I S  shou l d  i nc l ude a 
d i scu s s i on of the need for adequate park-and-r ide l ots i n  Henderson and 
Owens boro to faci l i tate car , van ,  and/or bus pool i ng .  ( Commenter : 1 0 , p .  3 )  

Response : Capi tal costs can be de frayed i f  vans a re p urchased by p rogram 
part i c i pants . The s h i fti ng of such costs from the app l i cant to the wo rkers coul d 
s ubstanti a l l y  reduce part i c i pation i n  the r i desharing  p rog ram . A d i scus s i on of the 
need for adequate park-and- r i de l ots in Henderson and Owens boro has been i nc l uded i n  
the text o f  Sect . 4 . 2 . 4 . 1 .  

8 . 47 Comment :  C l ar i fi cat ion  i s  needed a s  to who i s  propo s i ng a new i nterchange a t  
Audubon Parkway a n d  K Y  1 554 ( p:-4-82 ) .  Al so , costs s hown i n  the tabl e 
on p .  4-83 for KY 1 554 are i n  erro r .  The costs shown for " 1 554 to 24 feet"  
a nd " 1 554 three l ane"  i nc l ude the cost  of the  i nterchang e .  These  est imates 
s houl d be rev i sed as  fol l ows : 

KY 1 554 to 24 feet - $5 , 650, 000 
KY 1 554 three l ane - $7 , 700 , 000 

Al l est imates s hou l d  be i dent i f i ed as be i ng based on 1 980 costs . 
( Commente r :  1 0 ,  p .  3 )  

Response : The new i nterchange i s  be i ng proposed a s  a poss i b l e  traffi c m it i gation  
measure by the s ponsors of  th i s  proj ec t .  Comments o n  co sts have been i ncorporated 
i nto Sect . 4 . 2 . 4 . 1 .  

8 . 48 Commen t :  The cost of  KY 1 554 i nterchange does not i nc l ude the cost of w iden ing  
the  bri dge over  the  Audubon Parkway to  accommodate turn i ng movement 
onto the KY 1 554 . ( Commenter : 23 , p .  2 )  

Response : The cost of wi den i ng the bri dge over the Audubon Pa rkway i s  not i nc l uded 
because the i n terchange under cons i dera t i on wi l l  hand l e  on ly  one-way traff i c , and  
i t  is  expected that the exi sti ng bridge wi l l  be  adequate to hand l e  the add i t i ona l 
veh i c l es . 
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8 . 49 Comment : The  statement on 4-96 that "US  60 wi l l  probab ly  have been expanded to 
four 1 anes and a l ternate access ro utes i mproved" i s  erroneo us . No 
pl ans  have been made or  project programmed i n  the Kentucky Depa rtment 
of Trans porta t i on ' s  ( KYDOT ) fi ve-yea r h i g hway program . ( Commente r :  
2 3 ,  p .  3 )  

Re sponse : Sec t .  4 . 2 . 4 . 3 has been c hanged to ref l ect the comment . 

8 . 50 Comment :  The E I S  states ( p .  4-82 ) ,  " Fo r  t h i s  mi t i ga t ion  a l ternat i ve to be p ract i ca l , 
four- l a n i n g  past ( s i c )  U S  60 wou l d  have to recei ve h i gh p r i o ri ty from 
KYDOT . " Even i f  four- l an i ng of US 60 were g i ven h i g h  pr i o ri ty by KYDOT , i t  
cou l d not be comp l eted i n  t i me to accommodate the schedu l ed peak construct i on 
worker traffi c .  Therefore , four- l a n i n g  o f  US 60 does not appear  at th i s  
t i me to b e  the most p ract i c a l  a l terna ti ve to p ursue . ( Commente r :  1 0 ,  p .  2 )  

Response : KYDOT comments h ave been i ncorporated i nto Sec t .  4 . 2 . 4 . 1 .  

8 . 5 1 Comment : One o f  the maj o r  p rob l ems w i th any US 60 recons truct i on near Henderson 
i s  ut i l i ty re l ocati o n .  Th i s  shoul d be addressed in the E I S .  ( Commen ter : 
1 0 ,  p .  3 )  

Respons e :  Sect i on 4 . 2 . 4 . 1  h a s  been expanded to recogn i ze th i s  poten t i a l  probl em .  

8 . 52  Comment :  Most a l ternat i ves do not i nc l ude mai ntenance costs o r  i nc rea sed acci dent 
frequency res u l t i ng from improvements . ( Commen te r :  23 , p. 3 )  

Response : A t raff ic  m i t i gat i on p l an i s  presented i n  the summa ry o f  Sect . 4 . 2 . 4 . 1  
w h i c h  wi l l  be enacted  shoul d DOE i n vo l vement i n  th i s  project cont i n u e .  Th i s  pl an 
i nc l udes el ements o f  the various a l terna t i ve transportation strate g i e s  d i scussed i n  
the  body o f  the sect i o n .  Costs for the p l an wou l d  be borne pr ima r i l y  by the proj ect 
sponsors and the state of  Kentuc ky .  Co st e st imates  fo r the spec i f i c s  of  the mi t i gat ion 
p l an wou l d be i s sued pri o r  to i ts impl ementa t i on and the con struct i on o f  the fac i l i ty .  

8 . 5 3 Comment : Sa uer Lane w i l l  req u i re wi den i n g  and some new structures , i f  used as  
desc ri bed in  h i ghway a l terna t i ve #4  o r  #5 . ( Commenter : 23 , p .  3 )  

Re sponse : The comment i s  correct .  M i n i ma l  wi den i ng wou l d be neces sary .  

8 . 54 Comment :  T h e  D E I S  does not address  the a l ternat i ve of  a two- l ane wi deni ng a l ong 
the enti rety o f  US  60 ( 2-9 ' l anes to 2 - 1 1 ' l anes wi th 2 '  shoul de rs )  fo r 
safety and opera t i n g  improvemen t .  ( Commenter :  2 3 ,  p .  3 )  

Re sponse : Such  an a l te rnat i ve has been added to Sect .  4 . 2 . 4 . 1  o f  the FE I S .  Th i s  
a l tern a t i ve a l one wou l d not address the traff i c  prob l ems predi cted . Th i s  mea sure , 
ta ken i n  conj unct i on w i th ri de-share and pa rk-and-ri de programs , wou l d ease tra ffi c 
p rob l ems substant i a l l y .  

8 . 55 Commen t :  The ra i l  a l ternat i ve does not  i ncl ude overhead costs  for  system management , 
or  profi t ,  wh i c h  a pri vate operator  woul d req u i re .  ( Commenter : 23 , p .  3 )  

Response : A t raffic  mi t i gat ion pl an i s  p resented i n  the summary o f  Sec t .  4 . 2 . 4 . 1  
w h i c h  wi l l  be ena cted shou l d  DOE i n vol vement  i n  th i s  project cont i nue . Th i s  p l a n  
i nc l ude s e l ements o f  t h e  va r ious  a l terna t i ve transporta t i on strate g i e s , di scussed 
i n  the body o f  the sec t i on .  Cost estimates for the spec i fi c s  of the mi t i ga t i on p l a n  
wou l d  be i ss ued  p r i o r  t o  i ts i mpl ementa t i on a n d  the construct i on o f  t h e  fac i l i ty .  
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8 . 56 Comment :  The L&N Ra i l road tra i n  number 7 6 1  offers the potenti a l  for traff i c  
confl i c t  t o  the commuter ra i l  a l terna ti ve  a s  5 : 00 a . m .  i s  a crew ca l l 
t i me rather than a departure t ime . ( Commenter : 23 , p .  3 )  

Response : The t i me s  presented i n  Tabl e 4 . 36 of the E I S  have been confi rmed by the 
L&N Ra i l road L i n e .  5 : 00 a . m .  i s ,  i n  fact ,  a departure t ime for tra i n  No . 76 1 . 

8 . 57 Comment :  The ra i l  commuter a l ternati ve  does not c i te the current l ong de l i very 
t i me requ i red for ra i l  pas senger cars . (Commenter : 2 3 ,  p .  3 )  

Response : The l ong del i very t ime requ i red for ra i l  pa s senger cars i s  a factor that 
has made t h i s  a l ternati ve l ess  accepta b l e  when compared to other a l ternati ves . 

8 . 58 Comment :  A major prob l em has  a l so ar i sen wi th  transportation  on US 60 between 
Henderson and Owensbo ro . That h i g hway needs maj or i mprovements to hand l e  
t h e  construct ion  traffi c for the SRC- I projec t .  The source of  t h e  money 
for the i mprovements , p l us the t ime to comp l ete them , has  not been adequatel y 
a dd re s sed . ( Commenters : Speakers 1 9  and 7 )  

Respons e :  T h e  s ummary of  Sect . 4 . 2 . 4 . 1  descri bes the proposed m i t i gat i on p l a n  and 
p rovi des prel imi nary est imates of costs a s  we l l  a s  t im ing for constructi on . A 
deta i l ed brea kdown of est imated costs for the mi t i gati on p l an wou l d  be provi ded pr ior  
to constructi on and imp l ementa t i on of  t he  p l a n .  

8 . 59 Comment :  Another a rea i n  wh i ch the DE I S  i s  stri k i ng l y  i ncomp l ete i s  transportation . 
Somethi ng i s  wr i tten about roads and ra i l ways , l i tt l e  about barges . 
Tas ks 1 and 2 of the Phase Zero Del i verab l es ( pp .  i i i  and 4-44 )  g i ve 
the i mpress i on that tra i n s  wi l l  be the major  form of transporta t i on 
for coa l . At the 2 9 , 400 tons per day l eve l  of opera t i on , 750 rai l way 
cars  wi l l  go through per day , we are to l d .  The DE I S  i s  not so s ure : 
" Co a l  wi l l  be transported to the demonstrati on p l ant i n  an 80-car 
un i t-trai n  . .  , I n  the event that the coal  i s  purcha sed from a 
m i ne that does not have ra i l  acces s ,  coa l wi l l  be barged to the 
demonstra t i on p l ant"  ( p .  4-93 ) ; "A l l coal  for the commerc i a l  p l ant wi l l  be 
transported by barge" ( p .  4-96 ) ; and , under changes from Phase Zero , "A 
barge  doc k  i nc l udes capabi l i ty for constructi on equ i pment and pos s i b l y  
coa l  de l i very" ( p .  C-3 ) . Why i s  there a change from tra i n s  to barges for 
coal transportation and i s  barge transporta t i on for 29 , 400 tons per day 
fea s i bl e? The f i na l  E I S  s hou l d  addres s these quest i ons . ( Commenter : 46 ,  
p .  4 )  

Respons e :  T h e  two most  p roba b l e  a l ternati ves for s h i p p i ng coal  t o  the fac i l i ty ,  
g i v en the present cond i t i on of US 60 ,  are barge and ra i l . For the demonstra t i on 
phase , the most  proba b l e  a l ternati ve wi l l  be ra i l .  Once a barge doc k i ng fac i l i ty 
i s  constructed , the a l ternat i ve of barg i ng coa l to the p l ant wou l d  be a va i l abl e .  
The barge doc k i ng faci l i ty wi l l  b e  des i gned and bu i l t  to hand l e  29 ,400 ton s o f  coa l 
per day . 

8 . 60 Comment : From the descr i pt ion of travel patterns of the work  forc e ,  many sma l l ,  
rura l  communi t i es wi l l  be adverse ly  affected by heavy through traffi c .  
There wi l l  be a n  even greater negati ve  impact i f  p l ant operati ons  
expand  from a demonstra t i on to ful l -sca l e  commerc i a l  producti on . DOE  
a nd the Kentucky Department of  Transporta t i on shou l d  make  a def i n i te 
c ommi tment to ease  the potent i a l  traff ic  burden on US 60 . ( Commenter : 
58 , p .  1 )  

Response : The s ummary of Sect.  4 . 2 . 4 . 1  presents the m it i gat i on p l a n  des i gned to ease 
t he potent i a l  traff i c  burden on US 6 0 .  
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8 . 6 1 Comment : The  D E I S  does not address  the cumu l at i ve impact of ml x l ng truc ks for 
del i very of  construct ion  ma ter i a l s w i th cons truct i on traff ic . ( Commente r :  
2 3 , p .  3 )  

Re sponse : Cumu l at i ve impacts a re con s i dered i n  Appendi x C of the E I S .  However , 
trucks  fo r del i ve ry of const ruct i on mate r i a l s wou l d  exacerbate predi cted traffi c 
p rob l ems . The proj ect sponsors wi l l  a ttempt to schedu l e  del i very on off-peak hours 
o r  to u se ra i l  or  barge for del i very to l es sen the impacts . 

8 . 62 Comment : The  D E I S  does not address the impact of coa l truck traffic  on US 60 , 
w h i c h  s hou l d  be part of the worst-case ana lys i s  for the demonstra t i on 
phase . ( Commente r :  23 , p .  3 )  

Response : US 60 cannot support coal truck traffic  un l es s  i t  i s  substant i a l l y 
u pg raded . However , a s  i s  stated i n  the E I S , coal  del i veri es a re expected to come 
by ra i l  duri ng the demonstra t i o n  phase o f  the proj ec t .  

8 . 63 Comme n t :  P rojected traffic  o r i g i ns a n d  des t i nat i ons  a r e  n o t  provi ded for the 
p rojec t .  ( Commente r :  23 , p. 3 )  

Respons e :  Ge nera l  i nforma t i on o n  the or i g i n s  and dest i nat i on o f  wo rkers i s  presented 
i n  Sect . 4 . 2 . 4 . 1 of  the doc ument . Th i s  general i nformat ion  wa s obta i ned from a 
deta i l ed pred i ct ion  of the res i dent i a l  l ocat ion  of wo rkers for the project over a 
2 1 -cou nty a rea . Th i s  pred i ct ion  wa s deri ved from an Oak  Ri dge As soc i ated 
Un i vers i t i es worker l ocat ion model . 

8 . 64 Comment :  The sou rce for a veh i c l e  occupancy ra te of 1 . 9 i s  not c i ted . ( Commenter : 
2 3 ,  p .  3 )  

Respons e :  Th i s  veh i c l e  occupancy rate wa s obta i ned from Tab l e  1 . 1 4 o f  the defi n i t i ve 
Transportation Energy Conservation Data Book, Edi t ion 4 ,  by G .  Ku l p  et a l . ,  
ORNL- 56 54 , Se ptember 1 980 , prepared at  Oa k Ri dge Na t i ona l Laboratory for U . S .  DO E 
( a va i l a bl e from Na t i onal  Tec hn ica l  I n format i on Serv i ce ) . 

Economic Effects 

8 . 6 5  Comment : What  w i l l  be the effect of  the SRC- I p l ant on future i ndustr i a l  deve l o pment? 
Wha t ,  if any ,  types of  i ndustry m i g ht f i nd i t  d i ff i c u l t to l ocate here 
a fterwa rd? Wo u l d  the mas s i ve sca l e  of the Newman proj ect proh i b i t ,  on 
a prac t i c a l  bas i s ,  the negot i at i on  of env i ronmental  trade-offs or 
se l l -offs wi th a mo re trad i t i ona l l y s i zed i ndustr i a l  prospect? ( Commenter : 
Sp . 8 )  

Re sponse : Th e p l acement of the SRC - I  fac i l i ty at the Newman ,  Kentucky ,  s i te i s  not 
expected to adverse ly  a ffec t future i ndustr i a l  s i t i ng s  in the area . The future 
a va i l a b i l i ty of a i r  qua l i ty i nc rements that wou l d  a l l ow the l ocati on of new i ndustri es 
cannot be pred i cted , but the SRC- I p l ant  i tsel f is  not expected to prevent further 
devel opment . Concern i ng l oc a l  water qua l i ty ,  the Green R i ver is  a l ready c l a s s i f i ed 
a s  " eff l uent l i m i ted , "  but  the pl acement of SRC- I wi l l  not neces sa r i l y  precl ude any new 
devel opment .  Mo re deta i l ed i nforma t i o n  on the wa ter qua l i ty impacts of the SRC - I  
p roject wou l d  b e  prov i ded i n  the study recommended i n  response t o  Comment 6 . 1 0 .  

8 . 66 Comment : There i s  concern that i f  synthet i c  fuel projects such  a s  SRC- I prove 
succe s s fu l , other a nc i l l a ry i ndustr ies that wou l d  ut i l i ze the products 
a nd by-products wou l d  be attracted to the area . Th i s  cou l d  a ffect the 
fut ure deve l opment of more des i ra b l e  i ndustry here . ( Commenter : Sp.  8 )  
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Response : I t  i s  currentl y unc l ear  to what extent , i f  any , anc i l l a ry i ndustr i e s  wou l d 
be drawn to the a rea to ut i l i ze SRC- I p roducts and by-p roducts . Because the we l l 
devel oped transpo rtat ion methods i n  the a rea wou l d  a l l ow the rap i d  di stri but ion  of 
these materi a l s to potent i a l users , the need for anc i l l a ry i ndus tri e s  to l ocate 
near  the S RC - I  faci l i ty shou l d be mi n i ma l . Even i f  such  p roject- i nduced devel opment 
does occu r ,  howeve r ,  there i s  no rea son  to expect that the a ssoci ated envi ronmental  
effects wo u l d precl ude future devel opment .  Any i ndustr ies  uti l i z i ng S RC - I  p roducts 
as a fuel so u rce a re expected to have l ow a i r  emi s s i ons  and are l i kel y to be l es s  
po l l ut i ng  than i ndustri a l  fac i l i t i e s  that burn more t radi t i ona l  fuel s .  

8 . 67 Comment : Prov i de esti mat i on s  of  t he i mpact of pea k construct i o n  on emp l oyee 
t urnover rate s , p roduct i v i ty ,  and  wage i nfl a t i on i n  those l ocal  

' i ndus tri es that wi l l  be  supp l y i n9 construct i on l abor for the S RC - I  
p roject . ( Commente r :  6 5 , p .  45 ) 

Response : Al though the n umbe r  of jobs  to be generated by the SRC- I p roj ect i s  
rel ati vely sma l l compa red to the exi s t i ng n umber o f  jobs i n  the t hree pri mary impact 
count i e s  ( Da v i es s ,  Henderson , and Vanderburgh ) , some compet i t i on for l a bor  cou l d  
s t i l l  ex i st ,  res u l t i ng i n  a deg ree of  wage i nfl ati on and s l i ght ly  h i gher empl oyee 
t urnove r rates for establ i s hed compa n i e s . 

8 . 68 Comment : Why doe s the DE I S  u se an annual  average wage of $24 , 440 when ca l cu l at i ng 
tax revenues occurri ng to Kentucky and  Ind i ana from SRC - I  empl oyment , 
and  s i g n i f i cantl y l ower fi g u res of $1 8 , 250 ( for  "operat i ng l a bor " )  and  
$ 2 2 , 500 ( " supervi sory pe rsonnel " )  on p .  4-92?  ( Commente r :  6 5 , p .  5 1 ) 

Response :  The  wage rates c i ted above di ffer from each  other because they a re to 
be pa i d  for the performance of three d i fferent k i nds of jobs . The average annua l  
wage  o f  $24 , 440 wi l l  be  pa i d  to  con struct i on wo rkers i n vol ved in  bu i l d i ng  the  SRC - I  
faci l i ty ,  and  t h e  other two wage rates a re fo r operati ons  wo rkers : $ 1 8 , 250 for the 
p l ant operators t hemse l ves  and $22 , 500 for supervi sors . The wages to be pai d for 
these l ast two job catego r ies  have been updated s i nce the i s s uance of the DE I S ,  
and  the new rates a re p resented i n  Sect . 4 . 2 . 4 . 2 .  ( I ncome sub-sect i on )  o f  the FE I S .  

Pub l i c  fi nance 

Should i ts invo lvement continue, DOE wi l l  monitor the public finance 
situation to identify any project-related problems so that appropriate 
mitigation strategies and mechanisms can be imp lemented if necessary . 
In the event that DOE withdraws from this project, however, ICRC has 
not committed to carry out any public finance monitoring and mitigation 
measures . 

8 . 69 Commen t :  The publ i c  f i nance i mpacts on p .  4-78 a re too general . The cost of 
t he pub l i c  serv i ces  for the c i t i es and  count i e s  in GRADO needs to be 
i dent i fi ed in detai l .  I n  parti c u l a r ,  the cost of  transportation  
i mp rovements and fi re equ i pment and personnel shou l d be  est imated . 
( Commenters : 4 ,  p .  2 ;  23 , p .  1 ;  65 , p p .  44 and 4 5 )  

Response : The pub l i c  service  needs that are expected to ari se i n  the S RC- I  p rimary 
i mpact co unt i es a s  a resu l t of proj ect construct ion  a re di sc ussed i n  depth i n  Sect . 
4 . 2 . 4 . 1  ( Pub l i c  serv i ces and Transporta t i on s ubsecti ons ) .  Deta i l ed p red i cti ons  o f  
the costs of  those improvements necessary to res pond t o  the above serv i ce needs go 
beyond the scope of  the p resent ana l ys i s .  A traff ic  m i ti gat i on p l an wi l l  be i ss ued  
pr ior  to  the sta rt of project construction  deta i l i ng the  costs  for  a l l meas u res  
that wi l l  be taken  to m i t i gate transportat i on impacts . The co st o f  other proj ect
i nduced pub l i c  servi c e  i mpacts wou l d be i dent i fi ed thro ugh  a l ocal  mon i tori ng  p rogram . 
Ba sed on the f ind i ngs  of thi s mon i tor i ng p rog ram , an annua l  per ca p i ta cost-benefi t 
a n a l ys i s  for the tri - county i mpact reg i on wou l d be conducted to i denti fy potent i a l  
defi c i t s  in  t he aggregate cost of  each  j uri sd i ct ion ' s  p ub l i c  servi ces and  to  i denti fy 
sources of funds to offset such  defi c i ts . 
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8 . 70 Comment : A l though there is  " excess capac i ty"  of  1 7% in  the E van s v i l l e-Vanderburgh  County Schoo l s ,  there i s  a to tal l ac k  of  l oca l  and/or  state money to f i nance i n struct i on and i n st ruct i on-re l a ted serv i ces to use any o f  t ha t  1 7% .  T h e  i nc reased student l oad  wou l d  not be fi na nced by the State of  I n d i a na unt i l  one yea r l ater .  What happens that fi rst yea r? ( Commente r :  6 5 ,  p.  48) 

Re sponse : The F E I S  ( Sect . 4 . 2 . 4 . 1 ,  P ub l i c  serv i ces  subsect i on ) s hows that the E van s v i l l e-Va nderburgh  county schoo l s  a re expected to rece i ve on l y  90 to 1 70 add i t i o nal students a s  a res u l t of  SRC- I rel ated i n-mi g rat ion . Even w i th a l ack  o f  State funds d ur i ng  the fi rst yea r of  construct ion , i t  i s  expected that the i mpact o f  such  a sma l l n umber of  students o n  a school  di str i ct wi th a cu rrent enro l l ment o f  a l most  2 5 , 000 w i l l  b e  extreme l y  sma l l .  

8 . 71 Comme nt :  The  D E I S  ser iou s l y  i gnores the impact of SRC-I  on pu b l i c  serv i ces and publ i c  fi nances . Henderson and Vanderburgh  co unt ies  wou l d  rece i ve vi rtual l y  noth i ng i n  tax revenues and wou l d  be expected to s u sta i n  substanti a l  expenses i n  severa l  publ i c  serv ice  a reas . ( Commente r :  65 , pp . 5 1  a n d  5 2 )  
Response : I t  i s  true that Henderson and Va nderburgh  count i e s  w i l l  rece i ve re l a t i ve ly  sma l l amounts  of  tax  revenue a s  a res u l t of  SRC- I construc t i on ; these revenues wi l l  be l im i ted to the extra prope rty taxes that wi l l  acc rue to the commun i t i e s  a s  a resu l t  of proj ect- i nduced res i den t i a l  and commerc i a l  occupanc i es . I t  i s  not true , howeve r ,  that Henderson and Vanderbu rgh count i es are l i ke ly  to s u sta i n  s ubstant i a l  expen ses  i n  the pub l i c  service  a rea . A s  i s  shown i n  Sect . 4 . 2 . 4 . 1  o f  the E I S  ( Pub l i c  serv i ces subsect ion ) , both co unt i es have s uffi c i ent wate r and sewage treatment fac i l i t i e s ,  schoo l s ,  and hea l th ca re fac i l i t i e s  to accommodate the popu l a t i o n  i ncreases expected to resu l t  from SRC- I cons truc t ion  by i tsel f ,  though minor add i t i ons  to pol i c e ,  f i re ,  and eme rgency med i ca l  services  may be necessary .  The cumu l at i ve cons truct i on o f  a l l  the powe r p l ants and synthet i c  fuel fac i l i ti es p l anned fo r the a rea , howe ve r ( much of  wh i ch i s  schedu l ed to pea k a fte r SRC - I  i s  comp l eted ) ,  co u l d res u l t i n  much more ser ious  i mpacts to area serv i ces . I n  any case , the proj ects ponsored soc i oeconomic  mon i to r i n g  program descri bed in response to Comment 8 . 69 wou l d  i dent i fy the costs  i ncu rred a s  a resu l t  o f  any project- i nduced pub l i c  service  i mpro vements and wou l d  serve a s  the bas i s  fo r the des i gn of  any neces s a ry m i t i ga t i on meas u res . 

8 . 72 Comme nt :  Ma ny i nmi g rants wi l l  mo ve on when the cons truction  phase i s  ove r .  We 
cou l d wel l have a vac uum the n ,  wh i ch mea ns  we wo ul d have to gear down 
a l l  of our  overbu i l t  servi ces , perhaps cont i nue to pay fo r them w i th a 
reduced res i dent i a l  tax  ba s e .  ( Commente r :  S peaker 9 3 )  

Response : Because the pub l i c  serv ice  improvements projected to be necessary a s  a resu l t  o f  SRC- I i n-mi g rat ion a l one are projected to be re l a ti ve l y  m i nor ( see response to Comment 8 . 7 1 ) ,  i t  i s  co n s i dered unl i ke l y  that the commun i t i es of the tri -county a rea w i l l  f i nd  themse l ves stuck  wi th overbu i l t  services  at the end of the SRC- I  construct i on phase .  Such overbu i l d i ng i s ,  howeve r ,  more o f  a l i kel i hood in response to the pea k  of c umu l a t i ve construct ion  act i v i t i es . As i s  d i scus sed i n  responses to Comments 8 . 6 9  and 8 . 7 1 , a proj ect- sponsored soci oeconom i c  mon i tori ng program wo u l d i denti fy any project-neces s i tated pub l i c  serv i ce improvements , and the i r  costs and coul d be used a s  t he bas i s  for a m i t i gat ion p l a n .  

8 . 7 3 Comment : We cou l d  eas i l y put ten t imes  the n umber of  men to wo rk i n  the 21 -county area i n s u l a t i n g  att i c s  and wi ndows and wal l s ,  and fo r ha l f the cos t .  That wou l d  be a genu i n e  empl oyment boom . I t  wo u l d  requ i re a l es s - s k i l l ed wo rk fo rce , too , so the unempl oyed co u l d fi nd pri de aga i n .  ( Commen te r :  S peaker 9 3 )  

Response : Th e conserva t i on a l terna t i ve i s  addressed i n  Sect . 1 .  See res ponse to comment 1 . 9 .  
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8 . 74 Comment :  We want  some reasonab l e e s t imates of the amount of money that wi l l  be 
l os t  to county government because  pr ime farm l and is  be i ng taken out of 
p roducti on by t h i s p l ant , by p l ant- i nduced s tri p mi n i ng , and by p l ant
i nduced roads and ra i 1 roads . ( Commenter : 52 , p .  2 )  

Response :  Cu rrent tax  revenues t hat  wou l d  be  l os t  as a resu l t of SRC - I  cons truct i on 

and operati ons  are extremel y  smal l .  As i s  descri bed i n  the E I S ,  the proposed s i te 

wi l l  be removed from the l oca l  tax rol l s ,  resu l t i n g  i n  the l o ss  of $4200 per year i n  

p roperty taxes . B a l an c i n g  th i s  wi l l  be a n  expected i ncrease i n  l oca l  p roperty taxes 

from p l ant-i nduced res i denti a l occupanc i es in Dav i es s ,  Henderson , and Vanderburgh 

coun t i e s  of  between $67 , 000 and $ 1 2 7 , 000 (Tab l e  4 . 32 ,  F E I S ) . No l and i s  expected to 

be removed from the county tax base because of proj ect-rel ated road i mprovements , 

and  on ly  a very sma l l amount  wou l d  be removed i f  a dedi cated ra i l  commuter l i ne were 

b u i l t .  Local  governments  cou l d  l ose  tax revenues i f  pr ime farml and were taken out of 

agri c u l tural  product ion  and stri p-mi ned i n  response to proj ect-generated demand for 

coal , but t he l i ke l i hood of such  convers i on i s  s l i gh t  because  of the exten s i ve coal 

resources i n  the  regi on . I f  DOE wi thdraws from t h i s  projec t ,  i t  i s  expected that 

I CRC wi l l  pay property taxes on the un i mproved s i te duri ng the construction per i od 

and wi l l  pay taxes on the SRC - I  faci l i ty when the p l ant  i s  comp l eted . Otherwi se , 

p roperty taxes wou l d  not be p a i d  unti l DOE wi thdraws at  the t ime of commerc i a l p l an t  

opera t i on . 

8 . 7 5 Comment :  Poten t i a l  revenues to be recei ved by c i t i e s  and coun t i e s  i n  the Green 

R i ver  Area Deve l opment  D i s tri ct  dur ing  the construct i on and demon strati on 

p hases  must  be i dent i f i ed i n  deta i l . ( Commenters : 23 , p .  1 ;  52 , p .  2 )  

Response :  The descri pt ion of proj ect-i nduced revenues for  the three counti es of the 

pr i mary i mpact area provi ded in Sect . 4 . 2 . 4 . 1  of the F E I S  ( Pub l i c  fi nance ; General 

revenues  and pub l i c  f i nance ; and Educat i on subsecti ons ) and in Sect . 4 . 2 . 4 . 2  (Taxes 

s ubsecti on )  provi des a n  e st imate of the d i rect f i s ca l  benef i ts of SRC - I  construct i on 

and operat ions  to be bal anced aga i n st  proj ect- i nduced i mpacts descri bed e l sewhere i n  

the  document and i s  s uffi c i ent ly  deta i l ed for the purposes o f  t h i s ana l ys i s .  More 

deta i l ed i nforma t i on on p roject-i nduced revenues  wou l d be provi ded through a project-

sponsored l oca l  mon i tor ing  program . 

8 . 76 Comment :  The poten t i a l  soc i oeconomi c i mpacts for the rural  coun t i e s  are treated 

as "not  substan ti a l . "  T h i s  i s  true on a reg i ona l  ba s i s .  However ,  the  

i mpacts for a sma l l rural county cou l d  be substanti a l  due to l ac k  of  

ex i st i ng pub l i c  servi ces and the l ac k  of fi nanc i a l  capac i ty to m i t i gate 

t hese i mpact s .  ( Corrrnenter : 2 3 ,  p .  2 )  

Re sponse : The number of i n -mi grants expected to move to each of the i nd i v i dua l  rural  

counti es of  the i mpact reg i on a s  a resu l t  of SRC- I construct i on i s  extremel y sma l l .  

Even w i th a projected peak cons truction  work  force of 5000 , on l y  one of these rural 

count ie s  ( Spencer County ,  I nd i an a )  i s  expected to rece i ve a s  many as 1 00 i n -m i g rants 

( Ta b l e  4 . 25 ,  F E I S ) . It  i s  u n l i ke ly  that these sma l l n umbers of new res i dents wi l l  

resu l t i n  substant i a l  i mpacts to the count i e s ' pub l i c  serv i ce i nfrastructures . 

St i l l , the DOE  mon i tor ing  program ( Sect . 4 . 5 )  wou l d  i dent i fy the p l ace of resi dence 

of  a l l p roj ect-i nduced workers and , for those count i es in w h i c h  s ubstan t i a l  n umbers of 

workers settl e ,  t he i mpacts to pub l i c  serv i ce systems res u l t i ng from th i s  proj ect

i nduced popu l a t i on growth wou l d be catal oged . In response to these f i nd i ngs , m i t i ga-

t i on measures  wou l d  be taken as necessary .  

Cumu l ati ve I mpacts  

Should i ts invo lvement continue, DOE wi l l  monitor the cumulative 
socioeconomic impacts to identify any project-re lated problems so 
that appropriate mi tigation s trategies and mechanisms can be 
implemented if necessary . If the event that DOE wi thdraws from 
this project, however, ICRC has no t commi tted to carry out any 
monitoring and mitigiation measures for socioeconomic impacts . 
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8 . 7 7 Comment :  Al though the OEIS  d i smi sses the i so l ated effects of the SRC - I  proj ect 
as "m i nor , "  t he c umu l at i ve i mpacts  of  the n i ne energy proj ec ts under 
construction  or  proposed for construct i on in the v i c i n i ty of  the 
Newma n s i te a re recogni zed to be severe . Yet the soc i oeconomi c con
d i t i ons l i ke ly  to be produced by th i s  s i mu l taneous  devel opment  a re 
d i scu ssed on ly  i n  t he most genera l and un i nforma t i ve manner . ( Commenters : 
38 , p .  5 9 ;  23 , p .  1 ;  Spea ker 8 )  

Response : The d i scu s s i on of cumu l a t i ve impacts that appea red i n  the OE I S  has  been 
revi sed to pro v i de a much more deta i l ed exam i na t i on of  potent i a l  soci oeconom i c  
e ffec ts ( see Sec t .  4 . 2 . 5  of t h e  FE I S ) . Spec i f i ca l l y ,  proj ect i ons have been made 
concern i ng the number of project- i nduced i n-mi g rants that wi l l  settl e i n  the various  
counti e s  of  the i mpact  reg i on dur i ng the pea k impact  yea rs ( Ta b l e  4 . 4 7 )  and  the 
resul t i ng i mpacts on hous i ng ,  water and sewerage serv i ces , schoo l s ,  and transporta t i on .  

8 . 78 Commen t :  The OE I S  pos i ts an est ima ted reg i ona l work force demand o f  28 , 000 , 
req u i r i ng the i mpo rta t i on of 2 1 , 000 workers a l ong w i t h  31 , 000 fam i l y  
members , and an add i t i ona l popu l a t i on inc rea se of  3 , 000 resu l t i ng from 
a ssoc i ated econom ic  devel opment .  Th i s  amounts  to a tota l projec ted 
popu l a t i on i ncrea se of 55 , 000 , or 8% of the 21 -county reg i on ( OE I S ,  
p .  4- 1 0 1 ) .  The OE I S  recogni zes that these project ion s  are " very 
tenuou s , "  but  ma kes no attempt to descr i be the potent i a l  range of  
popu l a t i on growth . ( Commenters : 38 , p .  60 ;  S pea ker 2 1 ) 

Response :  Th e numbers of  d i rect a nd i nd i rec t workers proj ected to  move i nto the  
SRC - I  reg i o n  h ave been updated a n d  changed s l i g ht ly  from those quoted above , b u t  the 
total  projected popu l at ion  i nc rea se is s t i l l  a pprox imately 55 , 000 . Because  some 
u ncerta i nty ex i sts  rega rd i ng t he actual  number of workers that wi l l  move i nto the 
a rea , these projecti ons  a re based on  the worst-case a s sumpt i on tha t 75% of a l l 
construct i o n  workers wi l l  be i n-m i g rant s .  The actual  proporti on of i n-mi g ra nts 
cou l d  be l ower than th i s .  Ac cord i n g l y ,  the soc i oeconom i c  impacts desc r i bed i n  
Sec t .  4 . 2 . 5  a re t he most  severe that cou l d  rea sona b l y  be expected to occ ur  a nd o ffers 
l ocal  c i t i zens  and governmenta l pl anners a v i ew of  the mos t  ser ious  di s ruptions  that 
may have to be  accommodated . Fo r th i s  rea son , i t  i s  not con s i dered necessary to 
descr i be the potent i a l  range of i mpacts . The i mpacts  descri bed i n  t h i s  doc ument a re 
the most severe o f  those that wou l d  be i nc l uded i n  any d i scu s s i o n  of a conti nuum o f  
i mpacts . 

8 . 7 9 Comment : What  i s  the j u s t i f i cat ion for a s s um i ng a ba se l i ne construct i on work 
force of 1 7 , 000 i n  1 981 i n  l i ght  of  the actua l  empl oyment of l es s  than 
1 0 , 000 in 1 97 9 .  ( Commenter : 65 , p .  46 ) 

Response : The basel i ne construct i o n  proj ecti ons referred to i n  the comment  have been 
del eted from the FE I S .  The new ana l ys i s  focuses  o n  o n l y  the empl oymen t  that w i l l  be 
generated by the major  syntheti c fue l  fac i l i t i es and power pl ants  p l anned for th i s  
a rea ( s  ee F i g . 4 . 1 2 ) . 

8 . 80 Comment :  I n  t he  OE I S ,  i t  i s  a s s umed t hat  m i n i n g empl oyment wi l l  not  r i se before 
1 985  (wh i c h  wou l d  red uce the ava i l ab l e base l i ne construc t i on force ) 
and  that 25% o f  the pea k cons truc t i on force wi l l  be drawn from l ocal  
non-con struct i on sou rces . Ju s t i fy these a ssumpt ion s  and i dent i fy any 
l oc a l  i ndustr ies  that wi l l  be adverse ly  affec ted . ( Commente r :  6 5 ,  p .  4 5 )  

Respons e :  The F E I S  does not a ss ume that m i n i ng emp l oyment wi l l  not r i se before 1 985 . 
In any event , pea k c umu l at i ve l a bor req u i rements can be met by a worker i n-mi gra t i on 
rate equa l to 7 5% o f  tota l d i rect emp l oyment . As i s  exp l a i ned i n  the re sponse to 
Comment  8 . 78 ,  the 7 5% i n-mi gra t i on f i gure represents a wo rst-case ana l ys i s that i s  
compa t i b l e  wi th potent i a l  events that cou l d  reduce the a va i l a bl e construc t ion  force . 
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In res ponse  to the second component of  th i s comment , i t  is not a s sumed in the E I S  
that  25% o f  the pea k constructi on force wi l l  be drawn from noncons tructi on sou rces . 
Twenty-fi ve percent of the pea k work force wi l l  be drawn from l oca l  sources ; a 
s i gn i f i cant  n umber of the peak peri od workers wi l l  come from the l oca l  pool of 
ava i l abl e c onstructi on workers , t he rema i nder from noncons truc t i on sou rces . 

I t  i s  not pos s i bl e at  th i s  t i me to i dent i fy those spec i f i c  l oca l  i ndustries  that wi l l  
be adverse ly  a ffected by the compet i t i on for l abor that wi l l  accompany pea k peri od 
construct i on act i v i t i es .  I t  i s  safe to a s s ume , however , that certa i n  a rea empl oyers 
wi l l  be forced to ra i se wages or  have some of t he i r  cu rrent empl oyees bid away from 
t hem by h i g her  pay i ng construction  jobs . 

8 . 81 Comment : There i s  an est imate that the construc t i on of these pl ants wi l l  br ing  
a popu l a t i on growth of 55 , 000 .  Th i s  i s  a spec i f i c  f i gure to  work 
w i t h . Yet , how accurate is  it?  Dr .  Ha rry Enoch , of the Kentucky 
Department of En ergy i n  a paper ent i tl ed Environmentar Consequences of 
Coar Conversion Industry in Western Kentucky ha s e st imated that the 
total popu l a t i on i nc rease due to synfue l s in 1 985-86 i s  est i ma ted to 
be 93 , 000 , a l most  twi ce the U . S .  DOE ' s  f i g ure . We want thi s d i screpancy 
expl a i ned . ( Commenter :  52 , p .  3 ;  65 , p .  46 ) 

Response : The d i screpancy between D r .  Enoch ' s  proj ect i on of 93 , 000 i n-mi grants and 
the 5 5 , 000 f i gure presented in t he D E I S  i s  exp l a i ned a s  fol l ows . Wh i l e  both anal yses 
s ta rt wi th i n i t i a l l y  the  same number of new d i rect wo rkers ( 2 5 , 000 in D r .  Enoc h ' s  
report and 24 , 700 i n  t he F E I S ) , D r .  Enoch pos i ts 1 00% i n-mi g ra t i on of th i s  work force 
a s  the abso l u te worst case .  The DE I S  proj ects a 75% rate of i n-mi gra t i on as a 
rea l i st i c  worst ca se ,  and the F E I S  reaffi rms the va l i d i ty of th i s  prem i s e .  Nex t ,  D r .  
Enoch ' s  ana lys i s d i ffers s l i g htl y from t h a t  i n  t h e  FE I S  by projecti ng 1 5 , 000 i nd i rect 
j obs a s  opposed to the F E I S  p roj ect i on o f  1 8 , 500 . T h i s  re l at i ve l y  mi nor d i fference 
s tems from the fact that Enoch u sed average f i gures for l arge constructi on proj ects 
ta ken from a 1 976 HUD  Report (Rapid Growth from Energy Projects : Ideas for State and 
Locar Action) whi l e  the number i n  the F E I S  i s  based on the RIMS  mu l t i pl i ers  d i scus sed 
i n  Appendi x T .  A far more maj or departure between the two anal yses i s  that Dr. Enoch 
pos i ts ,  aga i n  a s  the mos t  extreme worst case , that 80% of a l l i nd i rect workers wi l l  
i n-mi grate , wh i l e  the F E I S  u ses the far more real i st i c  f i gure of 20% , wh i c h  represents  
a doubl i ng of t he 1 0% i n-mi grati on rate common ly  observed for l a rge const ruct i on 
proj ects to account for the a bnorma l l y  great demand for i n d i rect l abor that wi l l  
occur i n  the  cumu l at i ve i mpac t reg i o n .  Because  the i nd i rect ( serv i ce and support) 
j obs to be c reated genera l l y  requ i re a muc h  l ower sk i l l  l evel  than do the cons truct ion 
j obs that wi l l  st imu l ate them , i t  i s  reasonab l e to a s s ume that the vast  majori ty of 
t hese i nd i rect jobs can be fi l l ed from the l ocal  ranks  of the unempl oyed , by new 
ent rants to t he l abor force , and by fami l y  members of i n-mov ing constructi on workers . 
Twenty percent i n-mi grati on i n  th i s  sector i s  a rea l i s ti c proj ecti on .  D r .  Enoch ' s  
a na l ysi s a l so d i ffers s l i g ht ly  from the D E I S  i n  the proport i on of workers proj ec ted 
to bring  thei r fami l i es to the impact reg i on and i n  average fami l y  s i ze ( h i s  sou rce 
i s  the  prev i ou s l y  menti oned HUD  Report whi l e  the DE I S  rel i ed on an exten s i ve recent 
s u rvey of TVA construct i on workers  i n  th i s pa rt of the country ) , but the maj or  
v ar i ance between our  f i nd i ngs i s  accounted for  by t he  prev i o u s l y  menti oned d i fference 
i n  our a s sumpt i on s  concerni ng wo rker i n-mi g rati on rates . The 55 , 000 f i gure presented 
i n  Sect . 4 . 2 . 5  of both the DE I S  a nd F E I S  i s  the most  real i st i c  worst-case est imate . 

8 . 82 Comment:  We want  to know what bas i s  DOE has  for assuming  that the cumu l a t i v e  
popu l at ion i nc rease wi l l  b e  s pread even ly  over a 2 l -county impact 
a rea . By assuming  the popu l at i on i nc rease wi l l  be spread even ly  over 
t h i s 2 l -county area , DOE has g i ven u s  a meani n g l e s s  f i g u re of popu l a t i on 
i nc rease of on ly  8% . ( Commenters : 5 2 , p .  3 ;  Spea ker 2 1 ) 
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Re spons e :  I t  i s  not a s sumed that the cumu l ati ve popu l at ion  i ncrease wi l l  b e  spread 
even ly  over a 2 1 -county area . In the OE I S ,  i t  wa s po i nted out  that Oa v i e s s , 
Henderson , and Va nderburgh  count i es are l i ke l y  to rec e i ve a d i sproport ionate l y  l arge 
n umber of  i n-mi grants . In the FE I S ,  the proj ect ion  i s  quant i f i ed ,  wi th the tota l 
numbe r of i n-mi grants l i ke ly  to come to these counti es g i ven fo r 1 983 , 1 986 , and 1 989 
( Ta b l e  4 . 47 ) .  The mo st  hea v i ly  impacted county wi l l  be Henderso n ,  wh i c h , in 1 986 , 
w i l l  rece i ve over 1 8 , 000 new res i dent s ,  a number equal  to 45% of i ts cu rrent 
popu l at ion . The 8% popu l at ion  i ncrea se menti oned in th i s  comment is an  accura te 
descri ption of the average i ncrease for the 21 -county area , but  i t  wa s never 
represented as a prec i se percentage i nc rease for each of the cou n t i es and muni c i pa l i t i e s  
o f  t h e  reg i on . 

8 . 83 Commen t :  We wou l d  l i ke to have a rea sonab l e ,  rea l i s t i c  es t imate of the po pu l at ion 
i nc rease  i n  Henderson County . ( Commenter : 52 , p .  3 )  

Respons e :  T h e  F E I S  h a s  been revi sed t o  i nc l ude the fo l l ow ing  i nfo rmat ion  ( Sect . 
4 . 2 . 5 ) . I n  1 983 ,  the pea k yea r  o f  SRC- I construct ion , the popu l at ion  o f  Henderson 
County is expected to a bsorb 1 1 60 proj ect- i nduced i n -mi g rants , a n umbe r equal to 2 . 8% 
o f  t he 1 980 popu l at ion . I n  1 986 , the pea k  year o f  c umul at i ve construct i on , Hende rson 
County wi l l  h ave to a bsorb 1 8 , 440 i n-mi g rants , an i n c rease of 45 . 2% over cu rrent 
popu l at ion  l evel s .  I n  1 989 , the pea k yea r  o f  SRC- I commerc i a l -p l ant  constructi on , 
Henderson County ' s  popu l at ion  i s  expected to i nc rease by 5480 , i nc reas i ng the 1 980 
popu l at ion  by 1 3 . 4% .  I n  actua l i ty ,  th i s  n umbe r wi l l  represent a dec rease from the peak  
popu l at ion  experi enced i n  1 986 ( see revi sed Tabl e 4 . 47 i n  t he  F E I S ) .  

8 . 84 Comment :  The O E I S  s ummar i l y  conc l udes that "the  reg ion , as  a who l e ,  i s  not i n  
danger of  becom i ng overwhel med by po ss i b l e  popu l a t i on i ncrea ses"  ( OE I S ,  
p .  4- 1 0 1 ) .  N o  ex pl anat ion  i s  g i ven fo r th i s  conc l u s i o n ,  except 
that boomtown cond i t i on s  are usua l l y  defi ned a s  an annua l  popu l at i on 
i nc rease of 8% , and the i ncrease projected here i s  expected to occur 
over a l onger , but unspec i f i ed ,  t ime frame . ( Commenter : 38 , p .  60 )  

Respons e :  Th e defi n i t i on o f  boomtown cond i t i ons as ar i S i ng i n  res ponse t o  an  8 to 
1 0% a nnua l  popu l a t i on g rowth prov ides a good ru l e  of thumb for pred i c t i n g  whet her 
boomtown d i s l ocations  wi l l  res u l t  from any g i ven construction  proj ect or proj ects . 
I n  the case o f  c umu l ati ve con struct ion  act i v i t i e s  i n  the SRC- I  reg ion  a s  a whol e ,  
p roject-i nduced i n-mi grat ion  between 1 98 1  and 1 986 i s  expected to i ncrease tota l a rea 
popu l a t i on by 8% . Because  t here wi 1 1  be severa1 years for the area to adjust to 
t hese i ncreases , boomtown cond i t i on s  are not expected to a r i se i n  the reg i o n  a s  a 
who l e .  A more accurate pi cture ,  however , i s  provi ded by exami n i ng growth ra tes on a 
county-by-county ba s i s ,  for wh i c h  the soc i oeconomic  i nfra struc tu re to accommodate 
t h i s  growth w i 1 1  have to be pro v i ded . As i s  s hown in Tab l e  4 . 47 of the FE I S , a few 
count i es i n  the 2 1 -county reg i o n  - most notab 1y  Henderson - wi l l  i nc rease t he i r  1 980 
popu 1 at ion l evel s by more than 8% ( a 1 though not necessari 1 y  in one year ) . 

8 . 85  Comment :  The O E I S  does note "the very rea 1  poss i b i 1 i ty that pa rt i c u l ar  commun i t i e s  
i n  t h e  reg i on may experi ence impacts o n  t h e  order of  boomtown proporti ons , "  
but  t here i s  v i rtua 1 1 y  no descri ption  o f  what  these impacts wi 1 1  be 
( OE I S ,  p.  4- 1 03 ) . Pro v i de :  

• data o n  ot her p1 aces where s i mi l a r boomtown cond i t ions  have 
occu rred ; 

• reasona b 1 e  expec ta t i ons , based on these data , of i ncrease i n  
prob1 ems s uch  a s  cr ime ,  drug a bu se , a 1 coho 1 i sm ,  and 1 i ke prob 1 ems ; 

• the effects o f  boomtown cond i t i on s  on peop1 e wi th f i xed i ncomes 
as costs of  hous i n g ,  food , and other neces s i t i e s  ri se to meet 
i nc reased dema nd ; and 

• data on  what has  happened to other areas a fter the boom was ove r .  
( Commenters : 38 , p .  60 ; 5 2 , p .  3 )  
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Response : Rev i sed Sect . 4 . 2 . 5 ( Economi c ,  soci a l , and cu l tural s ubsect ion )  pre-
s ents a deta i l ed d i scuss i on of  proj ected cumu l a t i ve construc t ion impacts to the 
h ou s i ng ,  wa ter and sewera ge ,  sc hool , and transporta t i on systems of Dav i ess , Hender
son , and Va nderburgh count i es . Henderson County wi l l  be the most  ser ious ly  affected , 
w i th a proj ected i nc rease to i ts 1 980 popu l at ion of 45 . 2% by 1 986 . E ven wi th th i s  
e xtremely  rap id  rate o f  g rowth , however ,  there are sti l l  s i gni f i cant d i fferenc es 
between Henderson Cou nty and those areas in wh i c h  boomtowns ha ve been observed and 
documented . Boomtowns genera l l y  occur in i so l a te d ,  sparse l y  popu l a ted a reas where 
no soc i a l  i nfrastructure e x i s ts to hand l e s i gni f i cant popu l a t i on growt h .  I n  
Sweetwater County ,  Wyomi n g ,  for exampl e ,  extreme ly  d i s rupt i ve boomtown cond i t i ons 
occurred when the popu l at ion  dou bl ed between 1 970 and 1 974 , go i ng from 1 8 , 400 to 
3 6 , 900 ( Gi l more and Du ff ,  Boomtown Growth Mngt. J Westv i ew Pres s ,  Bou l der , Co l o . , 
1 97 5 ) . Th i s  annual  g rowth rate of nea r ly  20% occurred i n  a county wi th  an a verage 
popu l ation  dens i ty of three peopl e per square mi l e  (as opposed to the 85 per square 
mi l e  in Henderson ) where the combi ned popu l a t i ons of the seven surround i ng count i es 
i s  roug h l y  7 5 , 000 , or l es s  than ha l f the popu l a t i on of Vanderburgh County a l one . 

I n  Sweetwater County , and i n  other boomtowns ,  the l ocal  qua l i ty of l i fe wa s 
degraded i n  a number of ways . The dema nd for conventi onal hous i ng fa r outstri pped 
t he s uppl y ,  resu l ti ng i n  h i g h l y  i nf l a ted pri ces and a pro l i ferat ion of  mo bi l e  home s .  
Hea l t h  s ervi ces proved i na dequate to accommodate the rapi d l y  g rowi ng popu l a t i o n ,  a nd 
s i m i l ar  prob l ems occurred w ith  recrea t iona l  fac i l i ti es ,  area school s ,  and most other 
pub l i c  serv i c es . The  cost of  l i v i ng j umped s ha rpl y ;  l oca l  reta i l  esta bl i s hments 
cou l d  not keep up  w ith  the growi ng demand ;  cr ime rates j umped ( particu l a r ly  burg l a ry 
a nd l arceny ) ; a nd drug u se ,  a l cohol i sm ,  and fam i l y  confl i c t  a l l i ncrea sed . These 
negati ve cond i t ions  dec rea sed the sta bi l i ty o f  the l ocal  l a bor supply and l ed to 
dec l i n i ng i ndus tr i a l  product i v i ty .  

The a bove prob l ems a re ne i ther i ne v i ta b l e  nor i nsurmou nta bl e .  They can be addres sed 
a nd even prevented by adequate growth management and the t imel y provi s i o n  of needed 
s erv i ces and amen i t i e s .  S u c h  growth ma nagement c a n  a l so prepare for any dec l i ne i n  
popu l ation  that may occu r a fter the i n i ti a l  boom by prov i d ing  for a m i x  of  temporary 
and perma nent serv i ce improvements to accommodate both transi ent and l onger-term 
i n-mi grants . No ne of the probl ems observed i n  Sweetwater County are i nev i ta bl e ,  they 
a re part i c u l a r l y  un l i ke l y  i n  the tri -county area i n  wh i c h  ex i st i ng popu l a t i on l evel s 
a re much h i g her  than i n  the trad i t i ona l boomtown s i tua tion  and projected growth i s  
l ower ; where a we l l  devel oped soc i a l  i nfrastructure ex i s ts ; and where g rowth- rel ated 
probl ems a re anti c i pated , and potenti a l  mi t igat ion mea sures  are under cons i deration . 
I t  wi l l  be extreme l y  important ,  however , to cl ose ly  mon i to r  the cumu l ati ve 
construct i on per i od i n-mi grat ion  and to ta ke preventi ve mea sures to avoid  serious  
d i s ru ptions  of  l ocal  soc i a l  systems . 

8 . 86 Comment : T he  DE I S  a l so sta tes  tha t ,  " s hou l d th i s  s i tuation ( t he tri -cou nty reg i on 
rece i v i ng a d i sproporti onate l y  l a rge  number of i n-mi grants as a resu l t  o f  
c umu l a t i ve constructi on ) occu r ,  t h e  publ i c  serv i ces , hous i ng ,  transporta
t i o n ,  a nd l oca l  economic  i nfras tructures wou l d  l i ke l y  be faced w ith  such 
adverse impacts that s i g n i f i cant m it i gation measures wou l d  be requ i red " 
( DE I S ,  p .  4- 1 03 ) . At no po i nt i n  the DE I S  a re these mi t i gat ion  measures 
d i scussed .  ( Comrnenter :  38 , p. 6 1 ) 

Response : An expanded di scuss i on of m it i gation  mea sures i s  presented i n  Sec t .  4 . 6 . 2  
o f  the  FE I S .  

8 . 87  Comment:  Some seri ou s questi ons a re rai sed by the commenta ry on mul t i p l i ers on 
page  3 - 39 , wh i c h  underl i es the assumed effect of expendi ture impacts of  
l a bor force househo l ds in  Ta b l e 3 . 1 7  on page 3-40 .  The effect of  the 
cons ervati ve impact is  to downp lay the poss i b i l i ty of the " boomtown " 
d i s l ocations  caused by the ra p i d  i ncrease i n  the demand l eve l s of the l a bor  
force . ( The var i ous  expend i tu re mu l t i pl i ers  are noted i n  Ta b l e 3 . 1 7 . )  The 
prob l em w ith th i s  tabl e is  that the demora l i z i ng effect of the  cumu l a t i v e  
mu l ti pl ier  effect i s  i gnored ,  as  none of t h e  other synfuel p l ants a re bu i l t  
i nto thei r ca l cu l ati ons . As i de from the boomtown effect of  SRC- I ,  what 
a bout t he vast l y  greater trauma occa s i oned by severa l pl ants ? ( Commenter : 
6 5 ,  p .  47 ) 
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Respons e :  Though  i t  i s  true that h i g her mul t i p l i ers than those conta i ned i n  Tab l e  
3 . 1 7  have been observed i n  some boomtown areas , i t  wou l d  be erroneous to a s s ume that 
t h i s wi l l  a pp l y  i n  the SRC- I i mpact reg i on .  As i s  po i nted out in  the sect i on of text 
referred to in  t h i s  comment ( Sect . 3 . 2 . 4 . 2 ) , boomtown l eve l s  of growth in  i nd i rect 
emp l oyment genera l l y  occur in sma l l ,  i s o l ated commu n i t i es who se ec onom i c  i nfra struc
ture deve l opment is  far bel ow avera g e .  I n  contrast  to these cond i t i ons , t h e  three 
p r i ma r i ly  affected count i es of the SRC- I i mpact area are hea v i l y  popu l ated ( a  com
b i ned popu l a t i on of 300 , 000)  a nd enj oy a we l l -devel oped commun i ty i nfra structure . 
For these rea son s ,  the mu l t i p l i ers presented i n  Ta b l e  3 . 1 7  are con s i dered va l i d for 
t he purpose of t h i s ana l ys i s .  

8 . 88 Comment : What  i s  the j u sti fi cati on for a s s um i ng  that t ime-de l ays wi l l  not i n terfere 
i n  the cons truct ion  of  the g energy- rel ated p l a nts , thus mag n i fy i ng the 
soc i oeconom ic  i mpacts? ( Commenters : 6 5 ,  p .  45 ; 38 , p .  60 ; Spea ker 1 9 ) 

Response :  Th e a n a l ys i s of cumu l a t i ve construct i on impacts ha s been performed by 
u s i ng the best ava i l a bl e data on proj ect sc hedu l es .  To a l l ow for unant i c i pated 
s l i ppages , however , t he F E I S  ( Sect . 4 . 2 . 5 . 6 ,  the Economic , c u l tura l , and soc i a l  
s u bsect ion )  does i nc l ude a b r i ef d i scu s s i on o f  the pos s i b l e  impacts that cou l d  a r i s e  
a s  a resu l t  of  project del ays . T h e  FE I S  a l so suggests the coord i na t i on o f  construc
t i on schedu l es for  a l l area syntheti c fuel s proj ects a s  a pos s i b l e  method of  avoi d i ng 
concu rrent work force pea ks and a resu l t i ng i ncrease i n  the sever i ty of proj ect
i nduced i mpacts . 

8 . 89 Comment : I n  terms of t he cumu l a t i ve na ture of those impacts , the fo l l owi ng must 
be addres sed in  the f i n a l  E . I . S . : 

What  add i t i ona l  streets , wa ter l i nes , po l i ce and f i re protect i on , soc i a l  
serv i ces , and adm i n i strat i v e ,  reg u l atory , and serv i c e  personnel wi l l  be 
needed i n  affected commu n i t i es ,  out l y i n g  areas , and State government? 

Who wi l l  pay for these needs a s  wel l a s  other anti c i pated improvements , 
s uch  a s  the i mprovements to Loc ks 1 and 2 on the Green Ri ver ? 

What  port i o n  of t he costs wi l l  be pa i d  by l oca l , State , and Federa l 
governments and , consequent l y ,  how much wi l l  taxes be i ncrea sed i n  var ious  
j u r i s d i ct i ons ?  

What  m i t i gat i ve mea su res have  been proven effec t i v e ,  and to  what deg ree are 
pos s i b l e  outcomes u n known ? ( Commenter : S peaker 2 1 ) 

Re spon s e :  T h e  F E I S  d i scusses  proj ect- i nduced i mpacts to hous i ng ,  water a n d  sewage 
serv i ces , schoo l s ,  transporta t ion systems , po l i ce and f i re protect ion , and hea l t h 
care for the three S RC - I  pr imary impact counti es of Dav i ess , Henderson , and Vander
b urgh ( s ee Sect . 4 . 2 . 5 . 6 ) . Impacts i n  those few other subject  areas spec i f ied  above , 
wh i l e  beyond the scope of the present a na lys i s , wo u l d  be i dent i f i ed th ro ugh  a l ocal 
p roject-sponsored mon i tori ng program . Based on the f i nd i ngs of th i s  mon i tori ng pro 
g ram , an annua l  per ca p i ta cost-benefi t a na lys i s  wou l d  b e  conducted fo r the tri 
county i mpact reg i on to i den t i fy potent i a l  def i c i ts i n  the aggregate cost of each 
j ur i s d i ct i on ' s  pub l i c  serv i ces and pos s i b l e  compen sat i on for these defi c i ts . I t  i s  
ant i c i pated that l ocal  and  state governments wi l l  co nti nue to pay for any needed 
i mprovements that resu l t  from normal g rowt h .  The l ocks  on the Green R i ver are not 
t he res pons i b i l i ty of  these un i ts of government ; they fa l l  under the care of the U . S .  
Army Co rps o f  E n g i neers . I n  add i t i on to poss i b l e  compensat ion  for proj ect - i nduced 
expend i tures , m i t i gat i on meas ures can a l so be ta ken to reduce the number of  i n 
m i g rants who wi l l  move to the impact area through  opti ons s uch a s  l ocal  s k i l l s 
t ra i n i ng prog rams , preferent i a l  h i ri ng of l oca l  res i dents , and prov i s i on of hous i ng 
i n  t hose a reas best a b l e to a bsorb new growth . Though the outcome of i nd i vi dua l  
mea s u res a l ways conta i n s an e l ement of uncertai nty ,  i t  i s  reasona b l y  s ure that  a 
comb i nat ion  of avai l abl e mi t i ga t i on meas ures wou l d  be s uffi c i ent to prevent or 
amel i o rate proj ect- i nduced i mpacts to a s i gn i f icant  deg ree . 
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8 . 90 Comment : P rov i de a n  impact a s se s sment of ( 1 ) SRC- I and  ( 2 )  cumu l a t i ve i ndustr i a l  
devel opment on t h e  touri sm and conven t i on trade . ( Commenter :  6 5 ,  p .  44 ) . 

Response : I t  i s  imposs i b l e  to pred i c t  defi n i t i ve l y  the impact of SRC - I  a l one and of 
cumu l a t i ve deve l o pment on the area tou r i sm and conven t i on trade , but  certa i n  pos s i b l e  
future scenari os c a n  be i dent i f i ed .  I t  i s  un l i ke l y  that construc t i on workers , even 
those req u i ri ng motel rooms or other tra n s i ent accommodat ions , w i l l  compete to a ny 
s i gn i fi cant extent for the k i nd o f  accommodat ion s  that wi l l  be sought  by tour i sts and 
conventi oneers . Shou l d  ser i o u s  probl ems a r i s e  wi th the area trans portat i on network 
or  other pub l i c  serv i c e s ,  however , the SRC- I i mpact reg ion  may become l es s  attract i ve 
to the tou r i s t  and conventi on trade s .  On the pos i t i ve s i d e ,  the i ncrea sed econom i c  
v i a b i l i ty that cou l d  resu l t  from a l arge-sca l e  coal conver s i on i ndustry a n d  a re
v i ta l i zed mi n i ng sector cou l d  add to the attract i veness of the area , parti c u l a rl y  for 
coal -rel ated convent ion bus i nes s .  

8 . 9 1 Comme n t :  Que s t i ons must  be ra i sed a s  to the wi l l i ngnes s of the I nd i ana  State 
Leg i s l ature to a ppropri ate spec i a l  funds to I nd i ana count i es i mpacted by 
not  on ly  SRC- I but  a l l other synthet i c  fuel p l ants . Where i s  the cumu l a
t i ve f i na nc i a l  i mpact addres sed? ( Commenter : 6 5 , p .  49 ) 

Respon s e :  Tab l e  4 . 47 i n  t h e  F E I S  s hows that three I nd i ana count i e s  i n  the 2 1 -county 
i mpact reg i on w i l l  i ncrea se the i r  1 980 popu l at i on s  by more than 5% as a res u l t of 
cumu l at i ve construct i on act i v i t i e s . The need for I nd i ana State funds to f i nance any 
p ub l i c  serv i ce s hortfal l s  that may res u l t  from th i s  i n -mi grat i on i s  current ly  unc l ea r .  
T h e  soc i o econom i c  costs  a n d  benefi ts of  t h e  faci l i ti es t o  t h e  h o s t  reg i on w i l l  be 
mon i tored , and  an annua l  cost-bene f i t  ana lys i s  cou l d  be conducted to i dent i fy potenti a l  
defi c i ts i n  t h e  aggregate c o s t  of  each j u r i s d i ct ion ' s  pub l i c  serv i ces a n d  to 
i dent i fy sources  of  funds to offset such  defi c i ts .  

Commerc i a l i zat i o n ,  Decommi s s i on i ng ,  Mothba l l i ng 

8 . 92 Comment :  The  i ntroduct ion  to the sec t i on on commerc i a l i za t i on at an expanded 
c a pa c i ty ,  p .  4 - 94 ,  reads a s  fo l l ows : "At present the unava i l a b i l i ty of 
s u ff i c i ent ly  rel i a b l e  i nforma t i on regard i ng cons truct i on and opera t i ons  i n  
t h e  commerc i a l i zat ion  phases  prec l udes a n  i ndependent ana lys i s  s i mi l ar to 
that  deve l o ped for the demonstra t i on phase . "  

T h u s  DOE c l a ims that needed data are not ava i l a b l e ,  then uses  th i s  a s  a 
j ust i f i ca t ion  for fa i l i ng to addres s  the prob l em i n  rea l i st i c  terms . 
( Commenter :  5 2 , p .  1 )  

Reseonse : Every attempt wa s made to ma ke a rea l i s t i c  asses sment of i mpacts . 
Rev l s ed Sec t .  4 . 2 . 4  now i nc l udes an a na l ys i s  of a ra nge of work force req u i rements 
between 5 , 000 and 1 0 , 00 0 ,  wh i ch makes the subsequent ana l ys i s  more conserva t i v e .  

8 . 93 Comment :  A t  commerc i a l i zat i o n ,  i s  there any doubt that Henderson County a nd the 
c i t i es of Henderson and Owensboro wi l l  experi ence addi t i onal  needs for 
p ub l i c  serv i ces  a s  a res u l t  of workers mi gra t i on ?  We wa nt to know how 
t hese add i t i ona l needs wi l l  be fi nanced . We want a rea sona b l e est i mate of 
what they wi l l  cos t .  ( Commenters : 5 2 ,  p .  1 ;  6 5 ,  p .  52 ) 

Response : I t  i s  l i ke l y  that dur i ng the construct ion  phase of the commerc i a l  fac i l i ty 
some add i t i onal pub l i c  serv i ces  wi l l  be needed i n  the Henderson/Owens boro a rea . Th i s  
s i t ua t i on i s  d i scussed i n  rev i sed Sect . 4 . 2 . 4 .  Becau se  of the uncerta i n t i e s  i nvo l ved 
i n  the commerc i a l i za t i on phase , i nc l u d i ng the econom i c  cl i ma te at  the t i me ,  i t  i s  
d i ffi c u l t to g i ve an e s t i ma te of the l i ke l y  cos t .  Th i s burden may be ea sed by the 
m i t i gat ion  a s s i s tance d i scussed i n  Sec t .  4 . 6 . 2 . 
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8 . 94 Commen t :  We  w i s h  to  know wha t the  spec i f i c  economic  benef i ts to  be  deri ved by 
commerc i a l i za t i on are? We want a l i s t  of them wi th deta i l s  and support i ng 
data . We want a rea sona b l e  est i mate of what the " l a rge i ncrea se to the 
1 oca 1 tax base wi 1 1  amount to . ( Commenter : 52 , p. 1 )  

Response : The c h i ef economic  benef i t  of the commerc i a l i za t i on phase deri ves from 
the fact that the SRC- I faci l i ty wou l d  pa s s  to pri vate owners h i p  and wou l d  be l i a b l e  
for taxat i on .  Add i t i ona l l y ,  there wou l d  be a l arger operat i ng wo rk force req u i red , 
wh i c h , i n  turn , wou l d  create a number of i nd i rect jobs . These benef i ts are d i scus sed 
i n  more deta i l i n  rev i sed Sect .  4 . 2 . 4 .  

8 . 95 Comment : We wa nt to know i f  there i s  a poss i b i l i ty that Dav i es s  County wi l l  
recei ve no l ocal  tax money at a l l  from the SRC-l  pl ant . On p .  4-95 , we 
found t h i s  paragra ph .  

Cu rrent l y ,  Kentucky l eg i s l at i on ex i s ts for  a l coho l  product i on 
p l ants that reduces the tax ra te from the present rate of 
$0 . 66 per $1 00 of market va l ue to $0 . 1 0  of market va l ue wi t h i n  
four years . I t  i s  expected that as of J u l y  1 ,  1 981 , th i s  
exempt i o n  w i l l  be expanded to i nc l ude coa l  p l ants , a s  we l l  as  
other synfuel projects . I f  pa s sage on  J u l y  1 ,  1 98 1 , of tax 
exc l u s i ons  to energy product ion  faci l i t i e s  i s  i n i t i a ted , the 
l and and bu i l d i ngs w i l l  not be subjec t  to property taxes . 

( Commenters : 5 2 , p .  2 ;  Spea ker 4 3 )  

Res ponse :  W hen  t he  S RC- I fac i l i ty passes to  pri vate owners h i p  i t  wi l l  b e  subject to 
taxa t i on on i ts assessed va l ue .  Th i s  taxat i o n  i s  ex pected to res u l t i n  an est imated 
$5 . 4  m i l l i o n  i n  Da v i ess  County genera l pu rpose and school  d i str ict  property taxes and 
a bout $3 . 9  m i l l i o n  in s tate property taxes . 

8 . 96 Comment : The  sta tement on pages 4-95  a nd 4-96 : " I t i s  ex pected that as of  
J u l y  1 , 1 98 1 , th is  exempt ion  wi l l  be ex pected to  i nc l ude coal  pl ants , 
a s  we l l  a s  other synfuel projects , "  i s  i ncorrec t .  ( Commenter : 23 , p .  2 )  

Response :  Th i s  s tatement has  been del eted from the  FE I S .  There are cu rrent l y  
no  tax exempt i ons  ava i l a b l e  for synthet i c  fuel  fac i l i t i es .  

8 . 97 Comment : We want to know a bout state taxes these pl ants  wi l l  pay . What exemptions  
w i l l  be g i ven to  synfuel p l ants at the  state l evel ? Whee l abrator- Frye s ays 
that  off i ce furni ture a nd equ i pment at the Newman p l ant  wi l l  not be subj ect  
to state sa les  tax . What l osses  to  state  revenue wou l d  th i s  represent? 
W i l l  SRC- I be exempt from other state ta xes ? ( Commenter :  52 , p .  2 )  

Re spons e :  When t h e  S RC- I fac i l i ty passes t o  pr ivate owners h i p ,  i t  wi l l  be s u bj ect 
to State taxat i o n ,  espec i a l l y  property taxes . At present , there are no tax exempt ions  
for  synfuel p l ants . P urchases made dur i ng the  demonstrat i on phase , when the  Federal  
go vernment reta i ns t i t l e ,  wi l l  not be subj ect  to tax . Because  purchases were not 
s u bject to tax i n  the f i rst p l ace ,  they can not rea l l y be cons i dered l osses . 

8 . 98 Comment : Pro v i de a statement of SRC- I ' s  l i ke l y  contr i bu t i on to l oca l property 
taxes compa red to manufactu r i ng estab l i s hments of s i m i l a r a s sets . 
( Commenter :  6 5 , p .  44 ) 

Re sponse : A commerc i a l i zed and pri vately owned SRC- I wi l l  be l i a b l e  for State a nd 
county property taxes a s  wou l d  any other pri vate l y  owned ma nufactu r i ng estab l i s hmen t .  
Cu rrent est imates of t h e  a s sessed va l ue o f  SRC- I a re i n  exces s o f  $ 1 . 4  b i l l i o n .  
Th i s  wou l d  mean a Da v i ess  County genera l pu rpose and school d i stri ct  property tax of 
a bout $ 5 . 4  m i l l i on ,  at cu rrent ra te s .  
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8 . 99 Comment : I n c l ude a summa ry of the l i ke ly  adverse reg i ona l  consequences o� convers i on 
or  mothba l l i ng of SRC- I after the demons trat i on phase . ( Commenter : 6 5 ,  
p .  4 5 )  

Respo n s e :  A d i scu s s i on of  t hese impacts i s  found i n  rev i sed Sec t .  4 . 2 . 4 .  

8 . 1 00 Comment : I n c l ude a statement of the l i ke ly  governmental  costs of conver s i on or 
mot hba l l i ng of SRC- I .  ( Commenter : 65 , p .  44 ) 

Re sponse : The costs of convers i on wou l d  depend on the na ture of the faci l i ty to 
w h i c h  the S RC- I p l ant was converted . The costs of mothba l l i ng are very d i ff i c u l t 
to project p ri or to f ina l  des i gn and wou l d  be h i gh ly  dependent on preva i l i ng 
reg u l ati ons  a t  the t ime o f  mothba l l i ng .  

Ot her 

Should its invo lvement continue, DOE wi l l  monitor other si tuations 
to identify any proJect-related problems so that appropriate 
mitigation s trategies and mechanisms can be imp lemented if 
necessary . In the event that DOE withdraws from this proJect, 
however, ICRC has not committed to carry out any monitoring and 
mitigation measures .  

8 . 1 0 1 Comment : As s ure ut i l i za t i o n  of data a n d  i nformal es t i mates provi ded by l oca l  
o ffi c i a l s .  ( Commenter : 65 ,  p .  44 )  

Response : Mu c h  of the data i n  the DE I S  was obta i ned from l oca l  offi c i a l s ,  and 
more yet was obta i ned a nd u sed in  the FE I S .  The proj ect-sponsored mon i tori ng program 
( see Sect . 4 . 5 . 3 . 5 ) wou l d  m2 ke extens i ve u se of  l oca l  data and est imates from l oca l  
experts a nd a uthor i t i es . 

8 . 1 02 Comment : I bel i eve the ex i st i ng res i dents ' concerns and best  i nterest shou l d be 
l oo ked to here and now. We s ho u l d  be thi nk i ng now a bout how th i s popu
l at i on i ncrease and i ndustry of the petrochem i ca l  vari ety wi l l  affect 
u s ,  parti c u l a r l y  if they turn out to be a f i nanc i a l  f i asco . ( Commenter : 
Speaker 9 3 )  

Re sponse : Impl ementati on of the proj ect-spon sored mon i tor i ng and m i t i gat i on programs 
( s ee Sects . 4 . 5 . 3 . 5  a nd 4 . 6 . 2 ) s hou l d  a l l ev i ate adverse soci oeconomi c impacts 
a s soc i ated wi th the fac i l i ty .  I f  t he p l ant  i s  n o t  commerc i a l i zed , the impacts wi l l  
be t hose i dent i f i ed i n  Sects . 2 . 3 . 1 . 2  and 4 . 2 . 4 . 4 .  

8 . 1 03 Comment :  T h e  C i ty of Evansv i l l e  has  thus  far conc l uded tha t :  

1 .  Mo re attenti on s hou l d be g i ven to var ious  soci oeconom i c  i mpacts 
of  the proposed p l ants . Areas need i ng further attent i on i nc l ude : 
a )  behavi oral sc i ence i n forma t i o n ,  b )  p red i cti ve case  stud i es , and 
c)  eva l uat i ve case stud i es . 

The Draft E n v i ronmental Impact Statement presents an unc l ear p i cture i n  
regard to soc i oeconomi c  i mpacts of the proposed p l ant . ( Commenter : 1 5 , 
p .  1 )  

Response : Th i s  pred i ct i ve ana l ys i s  of the soci oeconom i c  impacts of SRC- I i s  based 
heavi ly  u pon  a ppropri ate l i teratu res in the be haviora l  sc i ences , parti cul ar ly  that 
of soc i a l  i mpact assessment ( S I A ) . D i s cu s s i ons  of the theoret i c a l  bases of t h i s  s u b
d i sc i p l i ne are not appropr i ate for th i s  app l i ed ana l ys i s .  See Sect . 4 . 2 . 4  for a d i s 
c u s s i on of  soci oeconom i c  i mpacts . 
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8 . 1 04 Comment : Rega rd i ng g rowth ma na gement i ssues : m i t i ga t i ve mea sures shou l d  be 
s pel l ed out , agenc i es i dent i f i ed ,  and precedents enumerated . 
( Commenter: 6 5 , p .  4 3 )  

Response :  Sec t i ons 4 . 5  and 4 . 6 . 2  have been mod i f i ed to  g i ve add i t i onal  i nforma t i on 
regardi ng p l a ns for mon i to r i n g  and m i t i ga t i ng soci oeconomic  impacts . 

8 . 1 05 Comment :  I n c l ude the publ i c  referenda o r  commu n i ty recept i v i ty stud i e s  of the 
2 1 -county area . ( Commenter : 65,  p .  43)  

Response : The De pa rtment of Energy i s  not aware of any publ i c  referenda or  commun i ty 
receptiv i ty s tud i es that have been ca rr i ed out i n  the proposed host reg i o n . 

8 . 1 06 Comment : To what extent wi l l  add i t i ona l coal  mi n i ng i n  the impact reg i on add 
to the ent i re a rray of soc i oeconomic  impacts ? ( Commenter : Spea ker 21 ) 

Response :  See  Sect . 1 . 4 . 3  for a d i scus s i on of reg i onal  coa l mi n i ng impacts . Because 
there is  current ly  a l arge unempl oyed m i n i ng work force and because much  of  the 
i ncrease in  m i n i ng acti v i ty wi l l  not occur unti l a fter the pea k cons truct ion  per i od 
i s  pa st , i t  i s  not ex pected that any mi n i ngrel ated i n -mi gra t i on wou l d  add s i gn i f i 
cant ly  to construct ion- i nduced popu l a t i on growth a n d  the resu l t i ng soci oeconom i c  
i mpacts . 

8 . 1 07 Comment :  Sect i on 4 . 2 . 4  ( Economi c ,  Soc i a l , and Cu l tura l Impacts ) does not 
c l early project how the qua l i ty of  l i fe cou l d  be affected in the reg i on 
dur i ng  construct i o n  and opera t i on of the demonstrat i on and commerci a l  
pha ses . Qua l i ty of  l i fe factors shou l d  b e  addres sed , such  as  the sense of 
communi ty ,  sat i sfact i on wi th a va i l a bl e  recreat i ona l and  l e i sure faci l i t i es , 
s ense  o f  respons i veness from l oca l and na t i ona l governmen t ,  and  genera l i zed 
sat i s fact i on wi th the human env i ronment compr i s i ng work , l ei su re ,  and  
fami l y  act i v i t i es .  Soc i a l  change and urba n i za t i on impacts , in  part i c u l a r  
t he  soc i a l  d i srupt ion  of  seven sma l l  communi t i es a n d  the rap i d  urba n i za t i on 
o f  the 3-county area and the Oh i o  Ri ver fl ood pl a i n ,  must be a l so addressed . 
( Commenters : 2 3 ,  p .  1 ;  65 , pp .  43 and 44 ; and Spea ker 7 )  

Res�onse :  T he  construct ion  o f  t he  SRC- I fac i l i ty ,  by i tsel f ,  i s  not  ex pected to 
pro uce the rap i d  g rowth referred to i n  the comment .  I n  the a bsence of  rap i d  growth , 
i t  i s  un l i ke ly  that there wi l l  be any s i gn i f i cant  and l as t i n g  impact on the qua l i ty 
o f  l i fe i n  the reg i on ( Sect .  4 . 2 . 4 ) .  There may be some temporary d i srupt i ons , but 
t hese can  be ex pected to be m i n imal . More s i gn i f i cant  d i srupt ions  to commun i ty 
systems , however , may be ant i c i pa ted i f  a l l the current ly  pl anned and proposed energy 
fac i l i t i es a re constructed as presentl y sched u l ed .  Th i s  s i tuat i on i s  d i scussed i n  
the  revi sed cumu l a t i ve impacts sect ion  ( Sect .  4 . 2 . 5 ) . 

8 . 1 08 Comment :  How wi l l  the pl ant a ffect our communi ty i n  ten to th i rty years from now as  
regards roads to get coa l  to  the p l ant  and stri p-mi n i ng wi th the destruc t i on 
o f  l and?  

Response :  A s  i s  d i scussed i n  Sects . 4 . 2 . 4 . 2  and  4 . 2 . 4 . 3  ( ra i l road and  barge 
doc k i ng fac i l i t i es subsect i ons ) , the two most  probab l e a l terna ti ves for s h i p p i ng 
coal  to the commerci a l  fac i l i ty are ra i l  or barg e .  Accord i n g l y ,  i t  i s  cons i dered 
u n l i ke l y  t hat  there wi l l  be l ong -term negat i ve effects on area roads as a res u l t  
o f  coal  transport . A s  for the poss i bi l i ty of  proj ect- i nduced stri p-mi n i ng ,  the 
l i kel i hood of  convert i n g  other l and u ses to mi n i ng is  sma l l  because of  the 
ex i stence o f  numerou s mi nes ( both  act i ve  and i nact i ve )  in  the reg i o n .  
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9 .  FLOODPLA I N  AND WETLANDS 

9 . 1  Comment : Wh i l e  i t  i s  undoubtedly  pos s i bl e  to engi neer fac i l i ti es s o  that they wi l l  
wi thstand the des i gn fl ood . encroachment i nto the fl oodp l a i n  i s  d i rec t ly  
contrary to  the  i ntent of Execut i ve Order 1 1 988 . 

Endorsement of the proposed s i te by DOE does not refl ect the l eaders h i p  i n  
a voi d i ng fl oodp l a i ns to the ma xi mum extent pos s i b l e .  a s  d i rected by the 
Executi ve Order .  ( Commenters : Spea ker �8 ; 44 . p. 3 ;  2 1 . p. 1 5 ; 6 .  p .  3 ;  
Spea ker 1 9 ;  58 . p .  1 .  5 6 . p .  1 )  

Response : To comp l y  wi th Exec uti ve Order 1 1 988 . " F l oodp l a i n  Management . "  Appendi x D 
identi fi e s . eval uates . and a s ses ses a l ternati ves to the fl oodpl a i n  and wet l ands 
i mpacts assoc iated wi th the proposed acti on . T h i s  Appendi x fo l l ows the reg u l a t i ons  
e s ta bl i shed by  the  Department of Energy ( DOE ) publ i s hed i n  Federa Z Reserve Regu Zations 
( T i t l e  1 0 .  Cha p .  X .  Part 1 022 . Subparts A and B .  March 7 .  1 979 ) . Pursuant to Execu
ti ve Order 1 1 988 a fl oodp l a i n determi nation for the project is to be made by the 
Secreta ry of the DOE . 

9 . 2  Comment:  Al though there i s  no d i scuss i on of whether there a re pract i cabl e a l ternati ve 
s i tes  where fl oodp l a i n  encroachment can be l i mi ted to barge acces s  and 
water i ntake and d i scharge fac i l i ti es . thi s i n  fact appears to be the case 
at  the two a l te rnati ve s i tes where p l ant l ayout is s hown (Equa l i ty s i te .  
Fi g .  3 . 20 .  p .  3-57 . Fi 9 . 3 . 2 1 . p .  6 1 ; Ravenswood s i te .  F i g .  3 . 2 5 .  p .  3-7 1 . 
and Fi g .  3 . 26 .  p .  3-74 ) . We recommend further cons i derat ion of the pos s i 
b i l i ty of reduc i ng enc roachment o n  a fl oodpl a i n .  ( Commente r :  5 9 .  p .  2 )  

Response : In Appendi x D of the E I S  a tentat i ve f ind ing  i s  made that there are no 
practi ca l  a l te rnati ves to the projected fl oodp l a i n/wetl ands i mpacts . No pract icab l e  
s i tes were i denti f ied that had n o  f l oodp l a i n/wetl ands i mpacts . Al l reasonab l e  
meas u res for mi t i gating  f l oodp l a i n /wetl ands impacts a t  the proposed s i te have been 
consi dered ( see  Append i x  D .  Sect .  D . 4 . 1 ) .  The measures  adopted for the proposed 
des i g n  a re d i scussed in Appendi x  D .  Sects . D . 3 . 1  and D . 4 . 2 .  

9 . 3  Commen t :  The Oh i o  Ri ver i s  the contro l l i ng s urface watercourse at the s i te .  and i t  
wi l l  cause the ma xi mum fl ood i ng damage i n  the project a rea . Wh i l e  the D E I S  
reports tha t a hydrau l i c  ana l ys i s  was conducted f o r  t h e  Oh io  Ri ve r .  the 
document does not i ndi cate whether  any s i te or p roject constructi on wi l l  
occur i n  the Oh i o  Ri ver fl oodway . An add i t i onal map s pec i fyi ng the fl ood
way l i mi ts and an expl anat i on of whether the s i te wi l l  be i ns i de or outs i de 
of the Oh i o  Ri ver fl oodway shou l d .  therefore . be i nc l uded i n  the FE I S .  
( Commenter : 1 2 .  p .  3 ) . 

Response : The s i te i s  wi th i n  the common fl oodp l a i n  of the Oh i o  and Green ri vers . 
Th i s  i s  shown i n  Fi g .  F . l (Append i x  F )  of the E I S .  Fl oodway maps o f  Dav i e s s  County .  
(e . g  . •  U . S .  Depa rtment o f  Hous i ng and Urban Deve l opmen t .  1 980 ; Fl ood Boundary and 
Fl oodway Map .  Dav ie s s  County .  Kentucky .  Communi ty- Panel N umber 2 1 0062 . OOl A and 002A; 
Nati onal F l ood I n s u rance Prog ram . Was h i ngton . D . C . ) show that the Ohi o Ri ver fl oodway 
extends on ly  a s hort d i s tance i nto the fl oodp l a i n  and not onto the Newman s i te .  
Th i s  bounda ry has  been added to F i g .  F . l .  Appendi x F .  of the FE I S .  

9 . 4  Comment :  The i mpact statement c i tes data indi cati ng that " a s  much a s  90% o f  the 
nat i on ' s ori g i na l  fl oodp l a i n  forests may have a l ready been l ost . and [that] 
c urrent l osses  approxi mate 6% of the rema i n i ng a rea per yea r . " Al though 
constructi on of the Newman p l ant wi l l  not resu l t in l os s  of " s i g n i f i cant"  
tracts of ri parian habi tat .  it  is  not yet c l ea r  that acti v i t i e s  of SRC- I 
wi l l  not be harmful to a habi tat whose exi stence i s .  at bes t .  p recar i ou s .  
( Commenters : 6 5 .  p .  55 ; 38 . p .  66 ) 
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Response : Because of the importance of ri pari an or fl oodp l a i n  habi tats to wi l d l i fe 
and beca use of the l os ses s uch  areas h ave a l ready exper i enced , as l i tt l e  fores t a s  
pos s i b l e  wi l l  be c l eared at  the s i te .  M i t i ga t i on opti ons for these a reas  a re 
i nc l uded i n  Appen d i x  K of the FE I S . 

The D E I S  stated that c l ear i ng  of ri par i a n  forest  on the s i te wi l l  contri bute s l i gh t l y  
t o  t h e  s i gn i f i cant nat iona l  prob l em o f  l os s  o f  f l oodp l a i n  forests  a n d  d i d  not d i vorce 
the SRC- I i mpacts from the nati ona l trend as the comment i mpl i es . The assessment of 
the amount and s i gn i f icance of the d i rect l os s  of the ri pari an forest  on the s i te i s  
be l i eved to be acc urate . 

9 . 5  Comme n t :  Destruct ion o f  the r i par i an  zone a l ong the Green R i ve r  wi l l  be necess i tated 
for the construct i on of the ba rge s l i ps ( p .  4-24 , para graph 4 ;  and p. 4-26 , 
l a s t  paragraph ) and  water i n ta ke and d i scharge structures . To offset  
damages to the  aqua t i c  sys tem and the  assoc i a ted terres t r i a l  wi l d l i fe 
s pec i e s ,  we recommend that the ri pa r i a n  zone be reestab l i s hed whe re fea s i b l e 
by revegeta t i ng wi th spec i es i nd i genous to the a rea . Revegetat i on shou l d  
b e  at  a dens i ty ( s tems/ac re ) s imi l ar t o  that wh ich  e x i s ts i n  undi sturbed 
sect i ons of the Green Ri ve r .  Spec i es compos i t i on shou l d  refl ect the 
re l a t i ve i mportance of va l ues of spec i es i nd i genous to the ri pa r ian  zone . 
(Commenter :  9 ,  p .  4 )  

Respons e :  D O E  has  prepa red a s e t  o f  habi tat mi t i ga t i on opti ons i n  accordance w ith  
t he  F i s h  a nd  Wi l d l i fe Coord i nat i on Act . These opti ons are i nc l uded i n  Append i x  K of 
th i s  F E I S  and i n c l udes consi dera t i on of the ri pari an  zones . 

9 . 6  Comment :  The middl e th i rd o f  the s i te wi l l  req u i re fl ood proof i ng  and runoff water 
control for the l i q u i d  storage , ash ponds , SRC-product storage , coa l 
s torage ,  and  the adm i n i stra t ion bu i l d i n g ,  wh i ch wi l l  res u l t  i n  f l oodpl a i n  
encroachment and i mpacts . The ba rge-doc k i n g  fac i l i ty for the demonstrat ion 
phase of the projec t wi l l  nece s s i tate the remova l of 700 ft of ri par i a n  
hab i ta t ,  b u t  t h e  doc k i ng fac i l i ty may b e  g reat ly  i nc reased w ith  commerc i a l  
expans ion  s i nce " i t  i s  est imated that a l most 1 00% of the commerc i a l  pl ant ' s  
feed coal wi l l  be s uppl i ed by ba rge . "  ( p .  0-5 ) ( Commen ter :  4 ,  p .  3 )  

Respon se : The s i ze and l ocat ion of the ba rge-doc k i n g  fac i l i ty for commerc i a l  opera
t i on i s  s hown in Fi g .  0 . 4  of the E I S .  The impacts of th i s  expanded barge fac i l i ty 
a re d i scussed i n  Sec ts . 4 . 2 . 1 . 3  and Y . 3 . 3 . 1 .  The most  s i gn i fi cant impact on the 
r i pa r i an habitat  wi l l  occur  a s  a resu l t  of the construct ion of the doc k i n g  fac i l i ty 
for the demonstra t i on pha se ; i mpacts of the expans i on of the doc k i ng fac i l i ty for 
the commerc i a l  phase are not expec ted to be a s  s i gn i f icant .  
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1 0 .  ECOLOGY 

Aquat i c  

1 0 . 1 Comment :  The Draft E I S  poi nts out that water consumpt ion by the proposed SRC - I  
project wou l d  b e  m i n ima l  a s  compared t o  normal fl ow o f  the Green Ri ver 
and , therefore , i mpacts to the aquati c ecol ogy wou l d be mi n i ma l . Th i s  
content ion i s  not supported;  the narrati ve descri pti on of the Newman 
s i te ' s  aquati c ecol ogy i nd i cates that i c h thyop l ankton concentrati ons are 
h i ghest in near-s hore areas , i nd i cating  that the amount  of i ch thyop l ankton 
that wou l d  be entra i ned cou l d  be , dependi ng on l ocal  condi t i ons , s ubstan
t i a l . If the purpose of the d i scuss i on of  a conventi ona l  i ntake is to 
present a worst-case ana l ys i s ,  the unequa l d i s tr i buti on of i chthyopl ankton 
s hou l d  be addressed . ( Commenter : 5 5 ,  p .  2 )  

Respons e :  Al though there i s  a genera l trend o f  h i g her i cthyop l ankton dens i t i es i n  
near-shore areas , th i s  pattern doesn ' t  appear at the s i te of the proposed i ntake . 
Data from the i ch thyop l ankton base l i ne s urvey have been added to the FE I S  ( Ta b l e  
J . 5 ) , i nd i cati ng that i chthyopl a nkton den s i t i es at  the i ntake s i te are s i mi l ar to 
those i n  the mi dchanne l . Th i s  may be due to the mi x ing  by r i ver currents and the 
l ack  of protecti ve habi tat a l ong the scoured outer bank of  the ri ver . Consequentl y ,  
the q uanti ty of i chthyopl ankton that wi l l  be entra i ned i s  bel i eved un l i ke ly  to exceed 
2% under worst-case cond i t i ons  ( l ow fl ow dur ing  peri ods of peak i c hthyopl ankton 
dens i ty ) . For the demonstration  p l ant no s i gn i fi cant impacts to fi s h  popu l ati ons are 
anti c i pated to resu l t from raw water i ntake by e i ther a conventi onal i ntake structure 
or  a s ubmerged i n ta ke structure . 

1 0 . 2  Comment:  N o  compl ete spec i es l i st or col l ect ion method i s  presented for phytop l ankton , 
zoop l ankton , or benth i c  macroi nvertebrates samp l ed at e i ther the pr imary 
s i te or the a l ternate s i tes . Col l ect ing methods are not descr i bed . 
( Commenter : 65 , p .  58 ) 

Respons e :  Inventor ies  o f  phytopl ankton , zoop l ank ton , and benth i c  i n vertebrates 
col l ected and/or observed at the s i tes  and a descri ption  of col l ect i on methods a re 
deta i l ed i n  the Envi ronmenta l Report ( ER )  and summari zed i n  Sec t .  3 and Appendi x J 
of the E I S .  

1 0 . 3  Comment :  At the Newman s i te ,  samp l i n g  of phytop l ankton and zoop l ankton was 
apparently conducted on ly  during  Fal l 1 97 7  and Spr i ng 1 97 8 .  Benth i c  
macro i n vertebrates  were apparentl y col l ected on l y  dur ing  Fa l l  1 97 7  and 
Wi nter and Spr i n g  1 97 8 .  No s ummer col l ect ing  seems to have been done . 
( Commenter : 65 , p .  58 ) 

Response : Further sampl i n g ,  i nc l ud i ng col l ecti ons duri ng  the summer months ,  wi l l  
be conducted  a s  part of  the cont inu i ng base l i ne survey . 

1 0 . 4  Comment:  I t  i s  not c l ear from the data presented when samp l i ng was done for any 
organ i sm at the Equal i ty and Ravenswood s i te s . ( Commenter : 65 , p .  58 )  

Respons e :  The s i te reconna i ssance s urveys were conducted a t  the a l ternat i ve s i tes 
from June 27 to J u l y  9, 1 97 7  ( Eq ua l i ty )  and September 28 and 29 , 1 980 ( Ra venswood ) .  

1 0 . 5  Comment :  Page 3-26 , Paragraph 4 :  T i s s ue res i dues  were measured for organi c and 
i norgan ic  compounds , but  mercury l eve l s  were excl uded or not reported i n  
the tabl e on resi due ana l ys i s .  Th i s  i n formati on s ho u l d  b e  added i n  the 
F E I S .  Recommendati ons for e xpanded base l i ne b i o l o g i ca l  moni toring  to be 
covered in FE I S  i nc l ude : 
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1 .  Zn , Hg , Cu l eve l s shou l d  be  dete rmi ned i n  f i s h  t i s s ue (who l e  body ) , 

2 .  mussel  t i s s ue s ho u l d  be ana l yzed for orga n i c  and i norga n i c  res i dues 
due to the ses s i l e  nature and l ong - l i fe h i story of  these orga n i sms . 
Th i s  shou l d be done ups tream as a base l i ne for determi n i ng the 
effi c i ency of  the proposed treatment p l an t ,  and 

3. macro i nvertebrates shou l d  be measured for orga n i c  and i norgan i c  
res i due due to the i r  i ncreased ab i l i t i es to b i oaccumu l ate many of  
the  cpds  in  ranges up to 1 0 , 000 t i mes . ( Commente r :  1 2 ,  p .  7 )  

Respons e :  A s  noted i n  rev i s i ons t o  Sec t .  4 . 5 ,  an expanded base l i ne mon i tori ng  
program wi l l  establ i s h  the l eve l s of hea vy meta l s  ( i nc l ud i ng mercury )  a nd  orga n i c  
compounds i n  peri phyton and musse l  t i s sue . These wi l l  b e  samp l ed both at control 
( ups tream) sta t i ons and at downstream stati ons . 

1 0 . 6  Comment : The b i o l og i ca l  mon i tor ing  data referenced i n  the 1 97 7  Env i ronmenta l  Report , 
Append i x  H ,  i s  on l y  re ferenced ; i t  i s  not provi ded for rev i ew .  Th i s  report 
shou l d  be made ava i l ab l e  for rev i ew and comment pri or to f i na l i z i ng the 
E I S .  ( Commenters : 9 ,  p .  5 ;  1 2 ,  p. 6 )  

Re seonse : The Phase Zero del i verab l es , i nc l ud i ng the ER and i ts append i xes , are 
ava l l ab l e  i n  the publ i c  read i ng  rooms ( see Sect . 6 of the Summary of th i s  FE I S ) .  

1 0 . 7  Comment : Entra i nment of phytop l an kton , zoop l ankton , l a rva l fi s h ,  and other aqua t i c  
organ i sms that are unab l e  t o  escape i ntake ve l oc i t i e s  w i l l  res u l t i n  the i r  
death . The percentage o f  water taken i n  tends t o  ref l ect the percentage of 
the bas i c  food c ha i n  ava i l ab l e to aquat i c  organ i sms that is l os t .  Th i s  has 
a poten t i a l  devasta t i n g  effect  upon an area of  the Green R i ver that i s ,  i n  
o u r  profess i ona l  op i n i on ,  a l ready severe l y  degraded . Losses  o f  th i s  ma g
n i tude dur ing  the f l ow reg i mes descri bed are unacceptab l e .  I n format ion  
regard i ng entra i nment rates duri ng norma l fl ows shou l d  a l so be  addressed . 
( Commenters : 9 ,  p .  3 ;  39 , p p .  1 and 2 ;  2 1 , p .  1 0 )  

Response : Re ference i s  made to the pos s i b l e  l oss  under worst-case cond i t i on s  of 2% 
of  the p l a n kton i c  organ i sms wi th the demonstra t i on p l an t ,  9 . 3% wi t h  the commerc i a l  
p l an t ,  and u p  t o  30% due to comb i ned wi thdrawa l o f  e l ectri c ge nera t i ng stat i ons , the 
SRC- I commerc i a l  fac i l i ty ,  and the commerc i a l  W. R. Grace fac i l i ty .  In  eva l uati ng  
t he  sever i ty of t he  l oss  of p l an kton , i t  shou l d  be  recogn i zed t hat  t he  30% wi thdrawa l 
i s  d i stri buted over 1 00 ri ver mi l e s  between the Parad i se Steam P l ant and the Grace 
s i te at the Green R i ver ' s mouth . In add i t i on ,  the i mpacts of wi thdrawa l at the Grace 
fac i l i ty wou l d  be d imi n i s hed because of prox im i ty to the Oh i o  R i ve r .  Further study 
wou l d be needed to compl ete l y  assess  the c umu l at i ve impacts to p l a n kton from water 
wi thdrawa l . I n forma t i on on b i ot i c  i mpacts of water wi thdrawa l w i l l  be deri ved from 
further base l i ne and operati onal  mon i tori ng at the SRC- I s i te .  Entra i nment i mpacts 
dur i ng  peri ods of norma l f l ow wou l d  be far l ess  severe than d ur i ng  l ow fl ows . 
Ave rage d i scharge for Loc k N o . 2 ( Ca l houn ) i s  3 1 6 m3/s , and the comb i ned wi thdrawa l 
of a l l ene rgy fac i l i t i es on the Green Ri ver i s  l es s  than 30% of th i s  average f l ow .  
( See response t o  comment 6 . 23 and Sect . 4 . 2 . 5 . 3 ) . 

1 0 . 8  Comment : On page 4- 1 00 ,  the sect i on on water qua l i ty and aquat i c  ecol ogy descri bes 
the poss i b l e  i mpacts of water q ua l i ty on aq uat i c  ecol ogy . The effec ts 
i n f l i cted upon aquat i c  organ i sms through heavy meta l uptake and accumu l a 
t i on are genera l ly  s ubtl e a n d  crypti c .  Impacts may be beyond preven t i on by 
the t i me they are d i scovere d .  Accumu l ati ons i n  ri ver sed i ment cou l d  become 
ser ious  contami nants in downstream ecosystems . Atten t i on to th i s  probl em 
i s  e s s enti a l  and shou l d  be addressed further .  ( Commenters : 1 8 ,  p .  7 ;  2 1 , 
p .  1 0 ; 9 ,  p .  3 ;  65 , p .  53 ) 
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Response : Concerns about bi oaccumu l a t i on of heavy meta l s  and trace organ i c  compounds 
a re parti a l l y  respon s i b l e  for the se l ecti on of the zero-di scharge wastewater treat
ment system, wh i c h  wi l l  produce a ten fo l d reduction  in the tota l quanti ty of poten
t ia l  pol l utants re l eased . The  best  ava i l a bl e technol ogy for wastewater treatment 
wi l l  be used , and accumu l at i on of potenti a l  po l l utants in  ri ver sed i ments is  not 
expected to cause s i g n i fi cant  contami nat i on of downstream ecosys tems . D ur i ng  
opera t i on , mon i to r i ng for  heavy meta l accumu l ati on wi l l  be performed ( see Sect . 
4 . 5 ) . 

1 0 . 9  Comme n t :  Effects of construct ion and peri odi c  p l ant  effl uent re l ease  on aquat i c  
p roducti v i ty a re n o t  thorough ly  d i scussed . ( Commenters : 65 , p .  58 ; 2 1 , 
p .  1 0 )  

Respons e :  Effects of construct ion  a n d  peri odi c  p l ant  effl uent re l ease  a re adequate l y  
addressed i n  Sec t .  4 . 2 . 2 . 4  of the E I S .  Construct i on acti v i ti es a re not expected to 
affect aquat i c  producti v i ty s i gn i fi cant l y .  Peri od i c  wastewater d i scharges may cause 
c h ron i c  or  sub l etha l impacts to sen s i t i v e  spec i es in the mi xi ng zone , but the overa l l 
producti v i ty shou l d  not be great ly  affected . 

1 0 . 1 0  Comme n t :  The pos s i b l e  pred i s pos i t i on of fi shes to i nfect i ous  d i seases due to the 
stresses of constructi on and peri odi c  pl ant effl uent re l ease  has  not been 
menti one d .  ( Commente r :  6 5 ,  p .  58 ) 

Respons e :  A s tatement concern i n g  sub l ethal  effects h a s  been added t o  Sect . 4 . 2 . 2 . 4 .  

1 0 . 1 1  Comment :  Another stress po int  that i s  physi cal  i n  nature i s  the fact that d i scharge 
water temperatu re , espec i a l l y in wi nte r ,  wi l l  c reate a sma l l a rea of wa rmer 
wa ter ,  whi ch wou l d  be very attracti ve to f i s h  and other aquat i c  organ i sms . 
These fi sh  cou l d  become adj usted to th i s  a rt i fi c i a l l y  i nduced temperature 
i nc rease , and a ny s u bsequent sudden stoppage of d i scha rg e  wa ter decrea s i ng 
the temperature to ambient  l evel s wou l d  cause adve rse b i o l og i c a l  effects . 
( Commente r :  2 1 , p .  9 )  

Response : The occa s i ona l wastewater d i scharge i s  expected to conform to the Kentucky 
water qua l i ty standa rd ( Tab l e H . l ) .  The maxi mum tempe rature ri se  wi l l  be l es s  than 
2 . 8°C  ( 5 ° F )  over ambi ent .  Because of the use of a d i ffuser  structure to enhance 
mi x i ng of the effl uen t ,  the temperature e l eva t i on in  the mi x i n g  zone shou l d  be 
m i nor ,  and re l ati ve l y  s l i ght  therma l s hock  shoul d res u l t from stoppage of the 
d i scharg e .  

1 0 . 1 2  Comment :  Waste d i sposal ponds have the potent i a l  o f  be i ng col on i zed by vari ous 
aquati c l i fe forms i nc l ud i ng  zoopl ankton , phytop l a n kton , mo l l us ks ,  crus
taceans , i n sects , f i sh ,  and amph i bi ans . More than l i ke l y  predatory forms 
of repti l es wi l l  mi grate to these ponds as wel l .  Wi th such  a reperto i re 
of l i v i n g  orga n i sms , these ponds cou l d become popu l a r  wateri ng  and feed i ng 
habi tats for vari ous aquati c ,  terrestri a l , and av i an predators . Cons i der
ing the poss i b i l i ty ex i sts for envi ronmenta l contami nation  bes i des outri ght 
l ethal  effects , vari ous sub l etha l effects cou l d  become e v i dent such as 
dec reased reproducti on and mutagen i c  and teratogen i c  acti ons on wi l d l i fe 
popu l a t i ons . ( Commenters : 2 1 , p .  1 0 ;  39 , p .  3 )  

Response : Chemica l  compos i ti on of the ponds wi l l  be mon i tored , and  a determi nation  
made based on the  mon i tor i ng data as  to whether or not some action  shou l d be  taken  
to prevent wi l d l i fe use .  T he  s i ze a nd  deg ree of contami nat ion  of  va r ious  ponds are 
as  fol l ows : 
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Descr ipt ion  S i z e ,  h a  ( acre ) Level of  concent rat ion  

Stonn water a nd retent i on 
pond 1 . 0 ( 2 . 5 )  Low 

S l ag ponds 3 . 5  ( 8 . 7 )  Med i um 

Wa stewater equa l i zat ion  0 . 8  ( 2 . 1 )  Med i um-h igh  
and  treatment  ponds 

Tota l 5 . 3  ( 1 3 . 3 ) 

Th ese ponds w i l l  be co l on i zed by pol l ut i on-tol erant aq uat ic  spec i es , wh i ch 
w i l l  b i oaccumu l ate heavy meta l s and o rgan i c  compounds that  a re presen t .  
Howe ver , the ponds a re un l i ke l y  t o  b e  a source of  s i gn i f i cant envi ronmental 
contami nati on .  The overa l l  a rea of  ponds , espec i a l l y  the h i g h l y  contami 
n ated a rea , i s  rather sma l l .  Because the ponds are wi th i n  or  next to a 
l arge i ndustr i a l  fac i l i ty ,  they w i l l  be re l ati vel y unattract i ve to wi l dl i fe .  
The  a dverse effects due to contami nants i n  waste ponds w i l l  be predom i nantly 
l im i ted to the organi sms i nhab i t i ng the ponds and peri pheral  habi tat . 

1 0 . 1 3  Comment : Due to the i mportance of R i c h l and S l ough  to res i dent and m igratory f i s h  and 
w i l dl i fe resources , part i cu l ar attent i on shoul d be g i ven to  that port i on of  
t he s i te whi ch dra i n s  i nto R i ch l and S l o ugh  v i a  B ryant Di tch . Further ,  a l l 
p recaut ions  shoul d be taken to el i mi nate the entry of sediments i nto the 
Ri ch l and S l ough a rea . ( Commente r :  9 ,  p .  4)  

Re sponse : Duri ng construct i on and operat i on ,  the des i gn s i te drai nage system wi l l  
be desi gned to d i vert a l l s i te runoff to the was tewater handl i ng sys tem . To prevent 
entry of  sediments i nto Bryant D i tch duri ng cons truct i on , a so i l  eros i on contro l p l a n  
w i l l  b e  i mpl emented ( see Append ix  GG ) . 

1 0 . 1 4  Comment : S i nce the barg i ng of coa l to the SRC - I  fac i l i ty wi l l  u ndoubted l y  be a 
major  coal transportati on mode , the impacts of shea r i n g  act i on and the 
res uspens i on o f  sediments that resu l ts wi l l  cont i n ue and i ntens i fy an 
a l ready i dent i fi ed probl em. The recovery potenti a l  of  aquati c resources 
wi l l  be el imi nated as the probl em i s  aggravated.  ( Commente r :  9 ,  p .  4)  

Response :  For the demonst rat i on faci l i ty ,  coa 1 i s  i ntended to  be  tran sported by  ra i l . 
Th ere a re no p l ans  to sh i p  feed coal or p l ant product by barge duri ng the demon stra 
t i o n  p h a s e  o f  t he p roj ect . B a rge s h i pment of coa l wi l l  be consi dered on ly  i f  coal 
supp l i ers do not h ave access to ra i l  fac i l i t i e s .  The i mpacts desc ri bed by the com
menter may accompany the commerc i a l  phase of  devel opment , and Sect . 4 . 2 . 2 . 3  has been 
rev i sed to note t h i s  impact .  

1 0 . 1 5  Comment : There was  no menti on in  the  DE IS  o f  the i mpact of  t h i s p roject on the  
commerc i al and sport  f i s hery in  the  Green Ri ver.  Th i s  probl em needs to  be 
a ddressed . Certa i n l y  these act i v i t i es w i l l  be impacted by the l owered 
water qua l i ty brought about by the destructi on of  aquat i c  organ i sms l ost i n  
the p l ant  i ntake waters , by pos s i b l e tox i c  materi a l s  d i scharged i nto the 
r i ver i n  wastewater ,  and  by the i ncreased bar�e traffi c caused by the l a rge 
amount o f  coal used in t he p l ant operat ion . ( Commenters : 39 , p .  3 ;  9 ,  
p .  4 )  

Respons e :  Sect ion  3 . 2 . 2 . 3  o f  the E I S  s tates t hat li the reaches o f  the Green Ri ver 
adj acent to the p roposed p l ant s i te a re not f i shed commerc i a l l y ,  nor i s  sport fi sh i ng 
exten s i ve . " Duri ng  the demonstrati on phase , l oss o f  aq uat i c  o rgani sms wi l l  be a m i nor  
i mpact ( s ee response to  comment 1 0 . 7 ) a nd  shoul d have  mi n ima l  effect on sport f i s h
e r i es . As  noted i n  res ponse to  comment 1 0 . 9 ,  d i scharge  of  tox i c  materi a l s wi l l  be  
e l im i nated to  the  extent poss i b l e ,  and  sport fi s h i n g  w i l l  not  be g reatl y a ffected . 
As now env i s i oned fo r t he demonstrat i on phase , feed coal and pl ant products wi l l  be 
t ransported by ra i l , not barge .  
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1 0 . 1 6  Comment :  Potent i a l l y  9 . 3% of the  s uscept i b l e organi sms coul d be k i l l ed by the 
commerc i a l  p l ant ' s wi thdrawal . The poss i bi l i ty exi sts that water wi thdrawal 
for the S RC- I  fac i l i ty ,  espec i a l l y  when commerci a l i zed , mi ght stress b i o 
l og i cal  p roduct i v i ty wi th i n  t h e  ri ver .  ( Commenter :  2 1 , p .  9 )  

Re sponse : Wh i l e  thi s poss i b i l i ty ex i s ts , i ts p robab i l i ty i s  l ow .  I chthyopl an kton 
a re the most s uscept i b l e  to i mpact due to entra i nment in raw wa ter withdrawn . Other 
c l asses of o rgani sms ( e . g . , pl an kton i c  a l gae and i nvertebrates ) can regenerate rap i d l y ,  
w i t h i n  hours t o  days . I ch thyop l an kton l osses of 9 . 3% wou l d occur o n l y  duri ng a n  
extreme l ow- fl ow even t .  T o  s i gn i f i cant ly  affect f i sh popu l ati ons , l a rge l osses of 
i ch thyop l an kton wou l d  have to occu r  after f i s h  spawn i ng duri ng l ate spr i ng and earl y 
s umme r when fi s h  eggs and l a rvae a re present at h i gh dens i t i es .  Low fl ows do not 
typ i cal l y  occur at these t imes . ( See response to comment 1 0 . 7 ) 

1 0 . 1 7  Comment : How can a project of such i mmense proporti ons be g i ven the go-ahead i f  
i n  case o f  contami nation o f  a ri pari an ecosystem i t  i s  not poss i b l e  to 
est imate the severi ty of these impacts regardi ng  s p i l l s  of S RC - I  p roduce? 
O i l - covered water and s ho re l i ne coul d cause l i m i ted mo rta l i ty to bi rds and 
other r i parian o rgan i sms . ( What i s  cons i dered to be II I im i ted  mo rtal i ty? 1I 
That statement comes across as vague . )  Substant ia l  quanti t i es of s p i l l ed 
p roduct wou l d  be mi xed wi th grave l , sedi ment , and other debri s i n  the 
ri ver.  ( Commenter :  2 1 , p .  2 )  

Response : Append i x  DO  h a s  been cl ari fied  to i nd i cate that contaminat ion cou l d  k i l l  
l i m i ted n umbers of b i rds and ri pari an organi sms . Al though the impacts of sp i l l age of 
SRC - I  l i q u i d  product a re potenti a l l y  severe and not ful l y  quanti f ied ,  the proba bi l i ty 
of the worst-case sp i l l s  des cr ibed  i s  very smal l .  S ee Sect .  0 0 . 4 . 1 . 

Terrestri al  

1 0 . 1 8  Comment :  B efore an  accurate assessment of the effect of the p roposed proj ect on 
f i s h  and wi l d l i fe resources can be attempted , the exact nature of those 
resou rces must be i nvest i gated .  T h i s enta i l s  a thorough su rvey of the 
p roposed s i te .  As yet , however ,  several  i mportant eco l og ica l  stud i es have 
not been conducted : 

• Fi e l d  s urveys of ra re and uncommon bi rds that i nhab i t  the s i te during  
b reed i ng season s ho u l d  be  made . 

• Data i s  g i ven for on ly  70% of the s i te .  

( Commenter : 38 , p p .  6 5  and 6 6 )  

Response : The present data base on vegetat ion and w i l d l i fe ( Sect .  3 . 2 . 1 . 3 )  i s  
con s i dered to b e  adequate for i nd i cat i n g  the eco l o g i ca l  va l ue o f  the s i te .  Al though 
the n umber of breedi ng pai rs was not determi ned , rare or uncommon spec i es s uch as the 
l oggerhead shri ke , redh eaded woodpecker ,  and s parrow hawk are known to occur on the 
s i te duri ng the breed i ng s eason ( Sect .  3 . 2 . 1 . 3 ) . Esti mati ng  the n umbe r of these b i rds 
on the s i te i s  not expected to prov i de s i gn i f i cant new i n format i on . Rare or uncommon 
spec i e s  other than those menti oned i n  Sect . 3 . 2 . 1 . 3 are not expected to occur 
regu l ar ly  on the s i te .  The  1 76-ha ( 434-acre )  add i ti on to the s i te noted in Tab l e  4 . 3  
i s  s im i l a r to the rest  o f  the si te i n  terms o f  c ropl and and wi l d l i fe hab i tat , except 
that there i s  no ri pari an and fl oodpl a i n  fores t on the addi t i o n .  Therefore , addi ti onal  
s urveys a re not neces sary .  

1 0 . 1 9  Comment:  Vol ume I I ,  Append ix  K .  W h i l e  the documented occurrence o f  the federa l l y  
endangered I n di ana bat Myotis sodiatis i s  i mportant and wa rrants spec i a l  
consi deration , we feel that the terres tri al  ecol ogy o f  the area shou l d be 
addressed in s uffi c i ent  deta i l  to ma ke the publ i c  aware of the overal l 
val ue of the s i te to wi l d l i fe .  ( Commenter :  9 ,  p .  5 )  

Response : T he  terres tri a l  ecol ogy of the s i te i s  adequate ly  des cri bed i n  Sect . 
3 . 2 . 1 . 3 of  t he  E I S .  
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1 0 . 20 Comment :  Bi o l og i ca l  s u rveys compl eted to date a re i nadequate on two counts : 
( a ) s u ffi c i ent  data rega rd i n g  spec ies  i denti f icat ion ( pa rti cu l ar ly  of  
vertebrates other than  Myotis sodalis ) and reg i onal abundance were not 
provi ded for the Newman s i te but were provi ded for the Equal i ty s i te and 
( b )  the l ength of  term of  the s urvey was i nadequate to determi ne habi tancy 
of M. soda lis i n  margi nal  ons i te hab i tats dur i ng peri ods of s tress i n  
Ma rt i n  forest and other optimum s i tes near the proposed p l a nt .  
( Commente r :  6 5 ,  p .  56 ) 

Response : Important species  other than the Ind iana  bat a re i denti f ied  i n  Sect . 
3 . 2. 1 . 3  o f  the E I S .  As i s  noted i n  Append i x  K of the E I S ,  add i t i ona l  s urveys for 
the I nd i ana bat wi l l  be done dur ing  the summer of  1 98 1 . 

1 0 . 2 1 Comment :  No data were presented which  spec i f i ca l l y  address the  i mpact of  pol l utants 
( both a i r  and water )  on the b i ota of the p l a nt s i te .  S i mpl e statement that 
there i s  no publ i shed i n formati on that adequate l y  s upports the hypothes i s  
that M. soda lis and other spec i es wou l d  b e  a ffected by pol l utants does not 
a l l ow the assumpt i on of  truth , because there i s ,  a l s o ,  n o  ev i dence that 
proves no harm .  The structura l  ecol ogy of  the ons i te ecosystem has not 
been reported ;  therefore , there can be no  assurance that ecol ogi cal  accu
mul at ion  of toxi n s  wi l l  not occu r .  E l uc idati on of  the food cha i n  ecol ogy 
of the I nd i ana Myotis wou l d  be prerequ i s i te to statement of  mi n i ma l  harm .  
( Commente r :  6 5 ,  p .  56 ) 

Respons e :  The effects o f  a i r  emi ss i ons o n  b i ota at  the s i te a re addressed i n  
Sect . 4 . 2 . 1 . 3  and Append i x  K o f  the E I S .  Quanti tati ve data a re i n c l uded i n  these 
secti ons .  The structural eco l ogy of the ecosys tems on the s i te a re d i scussed i n  
Sec t .  3 . 2 . 1 . 3  o f  the E I S .  Ana l ys i s  o f  the food cha i n  o f  the I nd i ana bat wou l d  not 
add s i gn i f i cantl y to the assessment of a i r  pol l utant effects presented i n  Appendi x K ,  
p .  K-8 , o f  the E I S .  E xtens i ve mon i tori n g  wi l l  b e  conducted t o  determi ne i f  any 
impacts occur  because of  p l ant operat ion as noted i n  Sec t .  4 . 5  of  the FE I S .  

1 0 . 22 Comment :  N o  base l i n e  geneti c  data have been reported for any ons i te spec i es .  These 
data wou l d  be necessary as a reference i n  asses s i n g  potenti a l  effects o f  
mutageni c  compounds re l eased b y  operation  of  the pl ant .  ( Commente r :  65 , 
p .  5 7 )  

Response : Mutagen i c  s tudies  may be undertaken i f  other mon i tori ng  i nd i cates that 
i mpacts on c rop producti v i ty or  wi l d l i fe popu l ati ons are s i gn i fi ca n t .  I f  mutagen i c  
stud i es are undertaken d ur i ng operation  o f  the SRC - I  fac i l i ty to address the effects 
of  mutage n i c  compounds ,  reference base l i n e  genet i c  data cou l d be obtai ned from areas 
re l ati ve ly  unaffected by SRC - I  emi s s i ons . 

1 0 . 23 Comme n t :  No base l i n e  data on the producti v i ty o f  ons i te habi tats were reported i n  
the D E I S .  Co l l ection of  these data i s  necessary t o  assess  l ong-range 
effects on producti v i ty as mandated by the Nati ona l  Env i ronmental Po l i cy 
Act .  ( Commenter : 65 , p .  56 ) 

Res onse : Lands on the s i te a re character i zed i n  the E I S  as prime farml ands ( Sect .  
4 . 2 . 1 . 1  and  a s  h i g h l y  product i ve l and that ,  i n  the  absence of  agri c u l tura l and 
i ndustri a l  use , cou l d  be h i gh-qua l i ty wi l d l i fe habi tat ( Sect .  4 . 2 . 1 . 3 ) .  Th i s  i s  
s u ff i c i ent  character izat ion o f  the product i v i ty o f  ons i te habi tats for a n  adequate 
ana l ys i s .  Forma l producti v i ty s tudies  a re pl anned for the s i te and v i c i n i ty p r i or 
to and dur i ng constructi on and opera t i on . These studi es  wi l l  a i d  i n  determi n i ng 
e ffects of operati on on producti vi ty of crops ( Sects . 4 . 6 . 8  and 4 . 5 ) . 

1 0 . 24 Comment :  Data presented a re i n s uffi c i ent to make any hypotheses regard i n g  l ong-term 
effects of pos s i b l e  accumu l at ions of trace meta l s on the product i v i ty of  
Ma rti n  and Green Ri ver forests and of R i c h l and S l ough . ( Commenter : 65 , 
p .  5 7 )  
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Response : Data on emi ss i ons of trace metal s to the a i r  a re presented i n  Sec t .  4 . 2 . 3  
o f  the E I S .  Based on these data , i t  can be hypothes i zed that the prod ucti v i ty of 
these habi tats wi l l  not be affected by emi s s i ons to the a i r .  Al s o ,  concentrati ons 
of trace meta l s  in wastewater d i scharges wi l l  be very l ow ( Sec t .  4 . 2 . 2 . 3 )  and wi l l  
l i ke l y  not affect product i v i ty i n  these habi tats . The product i v i ty of sen s i t i ve 
p l ants wi l l  be moni tored at the p l ant s i te as d i scussed i n  Sec t .  4 . 5  of t h i s  F E I S .  

1 0 . 25 Comment : The DE I S  treated the i mpact on the terrestri a l  ecol ogy at somewhat g reater 
l ength . However , most of the d i scus s i on centered around the Indi ana bat -
an endangered spec i e s  found on the p l ant s i te .  I have n o  probl em a t  al l 
wi th the treatment of th i s  s pec i e s .  Th i s was good . However ,  I have a rea l 
probl em wi th the treatment of the many other wi l d l i fe species  found at the 
p l ant s i te .  They were briefly referred to in statements l i ke - " Wi l d l i fe 
popu l ati ons wou l d  be permanently reduced because of habi tat l oss . "  
( Vo l ume 1 - 1 -47 ) .  ( Commenter : 39 , p .  2 )  

Response : The treatment of the Indi ana bat was l engthy to sat i s fy the requ i rements 
of N EPA and the Endangered Spec ies Act and to provi de the U . S .  F i s h  and Wi l d l i fe 
Serv i ce suff i c i ent i n formation  to prepare the B i o l og i ca l  Opi n i on .  Lengthy treatment 
of nonendangered spec i es ( Sects . 3 . 2 . 1 . 3  and 4 . 2 . 1 . 3 )  was not appropri ate . 

1 0 . 26 Comment :  I t ' s i nva l i d  t o  assume that the e l im inat ion o r  degra d i ng o f  sma l l  segments 
of a dec l i n i ng habi tat wi l l  have no effect on spec i es i nhabi t i ng  the area . 
Areas now cons i dered to be margi na l  hab i tat for spec i es may wi th t i me 
become cri ti ca l . ( Commenter : 65 , p .  56 ) 

Respons e :  T h e  E I S  does n o t  assume that l os i ng sma l l areas o f  habi tat wou l d  have n o  
effect o n  spec i es popu l ati ons . Secti on 4 . 2 . 1 . 3  of the E I S  states that " the pri mary 
i mpact to terrestri a l  bi ota at the s i te w i l l  be the l oss of habi tat and consequent 
reduct i on in wi l d l i fe popu l ati ons due to constructi on and l ong-term presence of the 
i ndustri a l  fac i l i ty . " It is a l so stated that "popul ati ons of permanent and s ummer 
res i dent wi l d l i fe spec ies  wi l l  be reduced at l east  i n  proport i on to the amount of 
the i r  req u i red habi tat l ost . "  

1 0 . 27 Comment : Stockp i l i n g  of wi l d l i fe as you descri be does not occ u r  as adjacent 
habi tats are proba b ly  at or near carryi ng capaci ty and , therefore , 
i ncapab l e of i ncorporat ing the d i spl aced i nd i v i d ua l s .  

A more rea l i st i c  statement wou l d  be that those i n d i v i dual s of spec i e s  
occupying  the s i te wou l d  peri s h .  Further ,  the a rea wi l l  be permanently 
l ost  to producti on of wi l d l i fe spec i es for the l i fe of the proj ect .  
( Commenters : 9 ,  p .  5 ;  39 , p .  2 ;  and 65 , p .  56 ) 

Response : The statement i n  Sec t .  1 . 4 . 4 . 5  that  wi l dl i fe wi l l  rel ocate to other a reas  
has  been del eted .  

1 0 . 28 Comment :  The  genera l tone conveyed i s  that s i nce t he  s i te i s  crop l and  and  no 
s i gn i f icant habi tat types e x i s t  l i tt l e  rea l impact wi l l  be had on wi l d l i fe .  
Wi l d l i fe hab i tat  i s  re l at i ve to l and ferti l i ty and about 90% o f  the s i te 
i s  consi dered to be pr ime farml and . The statements regard i n g  the fact 
that s i nce mos t of the s i te has been c l eared of ti mber and i s  used for 
agri cu l tural  purposes it is of l ow-qua l i ty wi l d l i fe habi tat are somewhat 
mi s l ead ing .  Agr i c u l tura l practi ces are a v i ta l  i ngredi ent in mana g i ng 
many publ i c  and pri vate wi l d l i fe management  areas . Farmi ng  practi ces  can 
be used to benefi t sel ected wi l d l i fe spec i es . ( Commenters : 2 1 , p .  1 3 ; 9 ,  
p .  5 ;  3 9 ,  p .  2 )  

Response : Both the expec ted dec l i ne of wi l d l i fe due to habi tat l os s  and the re l a t i on 
s h i p  o f  l and ferti l i ty t o  good potent ia l  wi l d l i fe ha bi tat are consi dered i n  the E I S .  
Na tura l habi tats for wi l d l i fe are i n  short suppl y .  E ven for those re l ati vely few 
wi l d l i fe spec i es that benefi t from agr icu l tura l crops , there i s  an abundance of 



A-341  

crop l and and a s hortage of  a rea s to fu l fi l l  other ha b i ta t  req u i remen ts of these 
spec i e s .  For e xamp l e ,  deer popu l at i ons a re l ow i n  t h e  a rea because o f  a l ac k  of 
fores ted area s .  The same is true of  the swamp rabb i t .  Therefore , from an  eco l og
ical  v i ewpo i n t ,  l os s  of fa rml and wou l d  have much l ess i mpact on wi l d l i fe than l oss 
o f  forest .  

1 0 . 29 Comment : T he  F i sh a nd  Wi l d l i fe Coord i nat i on Act s tres ses t hat  a l l  acti v i t ies  of the 
Federa l government  be coord i na ted wi th Sta te f i s h  and wi l d l i fe agenc ies . 
Th i s  act seems to ha ve been negl ected as on ly  token contact wi th the 
Kentucky Depa rtment  of F i s h  and Wi l d l i fe Res ources is recorded i n  the 
D E I S .  L i ttl e atte n t i on i s  pa i d  t o  the fac t  that the sta te agency own s and 
ma nages a wi l d l i fe area d i rect l y  across the Green Ri ver from the Newman 
s i te .  The Department of F i s h  and Wi l d l i fe s hou l d  have been contacted and 
i nc l uded d u r i n g  the ea r ly  p l a n n i n g  and des i gn stages of the project .  
( Commenters : 2 1 , p .  1 5 ;  9 ,  p .  6 )  

Respons e :  Subsequent t o  a meet i n g  wi t h  pers onne l o f  the U . S .  Fi s h  a n d  Wi l d l i fe 
Service a nd the Kentucky Depa rtment  of  F i s h  and Wi l d l i fe Resources , DOE  prepa red a 
set of habi tat mi t i ga t i on opt i ons i n  acc orda nce wi th the F i s h  and Wi l d l i fe Coord i na
t i on Act .  These opt i ons are  rresented i n  Append i x  K of  t he  F E I S  and i nc l udes con
s i dera t i on of  establ i s h i ng ri verbank  woodl and . 

1 0 . 30 Comme n t :  The D E I S  s ta tes that " the effects of poten ti a l  veh i c u l a r  t ra ff i c ,  no i se , 
and h uman presence ( on terrestri a l  eco l o gy )  wou l d  be rel at i ve l y  mi nor . "  
( DE I S  p .  4-24 . ) Th i s  seems i ncon s i s tent wi tr the D E I S ' s  own e va l uat i on 
of the soc i oeconomic  i mpac t of the fac i l i ty ,  wh i c h  projects con s i de ra b l e  
commerc i a l  devel opment  i n  nearby commun i t i es and such  ma ss i ve i ncreases i n  
traff i c  that add i t i ona l roads  and ra i l  commuter servi ces a re contemp l ated . 
( Commenters : 38 , p .  68 ;  9 ,  p .  2 )  

Response : Sec t i on 4 . 2 . 1 . 3 of th i s  F E I S  has been e xpanded to cove r i n d i rect i mpacts 
of  the SRC- I fac i l i ty on wi l d l i fe .  Cumu l at i ve i mpacts a re addressed in Sec t .  4 . 2 . 5 .  

1 0 . 3 1  Comment : The D E I S  does not fu l l y d i scuss  the i nd i rect i mpacts that a re expected to 
occu r  on the s i te .  For i ns tance , what  effect w i  1 1  i ncreased barge traffi c  
o n  the Green Ri ver have o n  wi l d l i fe al ong i ts ban k ?  How wi l l  the destruc
t i on of  portions  of the forest  hab i ta t  d i s rupt norma l wi l d l i fe use  patte rn s ?  
The trea tmen t  o f  fl oodp l a i n  encroachment  i n  t h e  DE I S  i s  genera l ly  mi s l ead i n g .  
I t  not on l y  underes t i ma tes the d i rec t and i nd i rect i mpac t o f  the SRC - I  
p l ant  o n  f l oodpl a i n  hab i ta t ,  b u t  a l so fa i l s  t o  address t h e  very s i gn i f i cant  
cumu l a t i ve i mpacts that  can  be expected from re l a ted devel opment .  
(Commen ters : 38 , p p .  6 7  and 68 ; 44 , p .  2 ;  9 ,  p .  2 ;  2 1 , p .  1 3 )  

Response : Cumu l at i ve and i nd i rect impacts a re addressed i n  Sects . 1 . 4 . 3  and 4 . 2 . 5  
o f  the F E I S .  I n creased ba rge traffic  on the Green Ri ver wou l d  have l i tt l e  adverse 
effect on terrestr i a l  wi l d l i fe occurri ng  in the area . Destruc t i on of porti ons  of  
the  fl oodp l a i n  forest hab i ta t  wi l l  e l im i nate wi l d l i fe from these a reas , thus  caus i n g  
a reducti on i n  wi l d l i fe popu l a t i ons (Sect .  4 . 2 . 1 . 3 ) .  The presence of  the fac i l i t i es 
wi l l  i n h i b i t  movement  of terrestr i a l  an i ma l s  other than b i rds . 

1 0 . 32 Comme n t :  The D E I S  states that d i s l ocation  of agr i c u l tural acti v i t i es may res u l t i n  
added pressures on rema i n i n g  farml and and on the c l ea r i n g  o f  more fl ood
pl a i n  and r i pa r i an forests to compensate for fa rm l osses ( DE I S ,  p .  4-24 ) .  
However ,  the i mpac t of th i s  a n t i c i pated devel opment  on wi l d l i fe hab i ta t  
i s  never ca l c u l a ted , n o r  a re mi t i ga t i on strate g i es e ven d i scussed . 
( Commenter :  38 , p .  69 ) 

Respons e :  I t  i s  n o t  feas i b l e  t o  ca l c u l a te or quan t i fy acc u rate l y  the 
wi l d l i fe from forest  c l ea r i n g  res u l t i ng from any trend to c rea te more 
ma ke up for l osses at the proposed s i te .  Any s uch c l ea r i n g  of forest 
to res u l t in  proporti onate reduct i ons of w i l d l i fe req u i r i ng forests . 
d i scussed i n  Sect .  4 . 6  of th i s  FE I S  and Append i x  K .  

i mpacts on  
farml and to 
can be assumed 
M i t i ga t i on i s  
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1 0 . 33 Comment : There i s  i ncomp l eteness in the d i scus s i on of i mpacts on wi l d l i fe .  To ma ke 
only one poi n t ,  the Envi ronmental Report c i rcul ated wi th the Phase Zero 
De l i verabl es  (Append i x  0 ,  p. 0 - 78 to 7 9 )  noted tha t the SRC - I  p l ant i s  
l ocated i n  a pathway of bi rd m i g ra t i o n .  The p l ant wi l l  have stacks and 
a coo l i n g  tower produc i n g  c l ouds of condensed steam . Mi grat ing  bi rds are 
attracted by the l i ghts of bui l d i ngs and towers duri ng h azy and foggy 
per i ods . When they knoc k h i g h  towers , " res u l t i n g  casua l t i es and i nj ur ies  
may be  i n  the  thousands . "  The  DE I S  i s  strange ly  s i l ent on  bi rd mi grati on 
( see p .  3- 1 2 ,  wh i ch menti ons bi rds i n  othe r ways ) .  ( Commenters : 46 , 
p .  5 ;  2 1 , p .  1 1 )  

Response : Cons i derati on of bi rd morta l i ty from col l i s i on wi th p l ant  s tructures has 
been added to Sec t .  4 . 2 . 1 . 3  of th i s  FE I S .  Waterfowl are not expected t o  congregate 
i n  very l arge numbers at the s i te ,  and the potent i a l  for morta l i ty by co l l i s i on 
shou l d  not be great .  Howeve r ,  waterfowl use of the sol i d-wa ste l andfi l l s  and 
morta l i ty a t  the power l i ne wi l l  be checked per i od i ca l l y  to determi ne whether 
any further preventati ve measures  are advi sab l e .  

1 0 . 34 Comment :  The DE I S  i nd i cated that a 1 6- ha ( 40-acre ) waste pond wou l d  be neces sary 
during  the p l ant demonstrati on phase and an add i t i onal  73-ha  ( 1 80-acre ) 
was te pond duri ng 1 4  years of operat i on of the commerc i a l fac i l i ty .  
Unsuspect i ng wi l d l i fe have a h ab it  o f  gett i ng i nto such  ponds - waterfowl 
i n  parti c u l a r .  T h i s prob l em was not addressed i n  the DE I S .  I t  shoul d be 
addressed and measures i nst i gated to foresta l l  the prob l em of wi l d l i fe 
comi ng i nto contact wi th tox i c  was tes . ( Commenters : 39 , p .  3 ;  2 1 , p .  1 1 )  

Resronse : It i s  un l i ke l y  that wate rfowl , raptors , and other terrestri al  wi l d l i fe 
wi l use the waste ponds for e i ther the demonstra t i on fac i l i ty or the commerci a l  
fac i l i ty t o  the extent that the i r  popu l at ions wou l d  b e  adverse l y  affected through 
death of poi soned i nd i v i dua l s .  Howeve r ,  chemi cal  compos i t i on of the ponds wi l l  be 
moni tored , and a determi nati on made based on the mon i tor ing  data a s  to whe ther or 
not some action  shou l d  be taken to pre vent wi l d l i fe u se .  

1 0 . 35 Comment : A proposed e l ectr i c transmi s s i on l i ne route i n tersects Mart i n  C reek and 
R i c h l and S l ou g h .  The DOE is s trong l y  urged to negoti ate an a l ternate 
route wi th B i g  Ri vers E l ectr i c  Corporati on to avo i d  these habi tats . 
( Commenters : 2 1 , p .  1 1 ;  6 5 ,  p .  5 7 )  

Response : The route for the power l i ne has not yet been fi na l i zed . Al ternate 
routes wi l l  be con s i dered . 

1 0 . 36 Comment :  The swamp rabb i t i s  not menti oned i n  the DE I S  a l though i t  i s  cons i dered 
to be a threatened spec i e s  by Kentucky wi l d l i fe bi o l og i s ts .  Fl oodpl a i n  
encroachment o f  forested hab i ta t  i s  cons i dered to have a damag i ng effect 
on swamp rabbi t popu l at i on s .  (Commenters : 2 1 , p. 1 5 ;  39 , p .  2; 9 ,  p .  6 )  

Response : Con s i derati on of the swamp rabb i t has been added to Sects . 3 . 2 . 1 . 3  and 
4 . 2 . 1 . 3 of th i s  F E I S .  

1 0 . 37 Comment : The i mpact of an i ncreased noi se l evel  i s  expected to e l imi nate many 
res i dent spec i es from occupy i ng the s i te .  (Commenter : 2 1 , p .  1 5 )  

Response : No i se may have some i mpacts on wi l d l i fe i n  the v i c i n i ty of the s i te .  
However , the maj or i mpacts wi l l  resu l t  from habi tat l oss . Many speci es become 
accustomed to noi se and wi l l  i nhab i t  the area i f  otherwi se s u i tabl e habi tat i s  
avai l ab l e  ( see Sect . 4 . 2 . 1 . 3 ) . 
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1 0 . 38 Comment : What effect wi l l  emi ss i ons from the p l ant have on su rround i ng crops ? 
( Corrmenters : 5 ,  p .  1 ;  49 , p .  1 ;  Spea kers 93 and 1 00 )  

Re s onse : Em i ss i ons from the p l ant ( Sect .  4 . 2 . 3 . 1 )  shou l d  not affect crop val ue 
Se ct .  4 . 2 . 1 . 3 ) .  Emi s s i ons from the pl ant shou l d not s i g n i f i cant ly  reduce c rop  

p roduct i v i ty ( Sect .  4 . 2 . 1 . 3 ) .  
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1 1 .  MON ITORING  AND M I T I GAT ION 

The moni toring and mitigation measures discussed in this section are 
pursuant to the proposed action. 

General 

1 1 . 1 Comment :  The  D E I S  repeated ly  i nd i cates that one of the maj or purposes of the demon
s tration  project i s  to  " confi nn t he effecti veness of  envi ronmental contro l  
systems " ( e . g .  D E I S ,  p .  1 -2 3 ) . Unfo rtunatel y ,  the D E I S  does not pro v i de a 
deta i l ed p l a n  for a s s u ri ng that th i s  goal can be accompl i s hed . I f  the SRC - I  
p l ant  i s  t o  b e  a n  envi ronmental demonstrat i o n  p l ant , t h e  fol l owing  fou r  
s te ps must b e  ta ken : 

• the D E I S  mus t i dent i fy those s ubstances that a re of envi ronmental 
concern and that , consequentl y ,  wi l l  be s ubject to mon i tori ng . Thi s 
l i s t  shou l d i ncl ude al l potent i a l l y  h a nnful s ubs tances whether reg ul ated 
or not . 

• t he D E I S  must set forth a p l an and s chedu l e for col l ect i n g  envi ron
mental base l i ne data . Data must be col l ected for al l s ubstances of  
concern and a l l poten t i a l  heal th effects . 

• t he D E I S  mus t set forth a deta i l ed envi ronmental  mon i tor i n g  program . 
T h i s  program mus t ,  among other th i ngs , p ro v i de for the mon i tori ng of  
fug i ti ve and other emi s s i ons  both  w i t h i n and  o uts i de the  p l an t .  A 
deta i l ed exp l anat ion  must be pro v i ded of the methodol ogy to be empl oyed 
i n  sel ecti ng mon i tor  l ocati ons . 

• the DE IS must provi de a deta i l ed p l an for eval uat i ng  the mon i tori ng 
data and trans l at i ng that data i nto changes in  p l ant  des i g n . 
( Corrrrnenter s :  38,  p p .  36-37 ; 1 7 ,  p .  8 )  

Response : Sect i o n  4 . 5  has  been expanded to i denti fy addi t i onal s ub stances of env i ron 
men cal  concern that  wi l l  be mon i to red fo r ,  i ncl ud i ng both regu l a ted and nonregu l ated 
s ubstances . The mon i tori ng program i n  the FE I S  has been expanded to i ncl ude 
add i t i onal  i nformati o n  on a preconstruction  mon i tori ng prog ram . 

Preconstruc t i o n  mon i to r i n g  wi l l  cont i n ue unti l the construct i on mon i tori ng prog ram i s  
ful l y  devel o ped and i mp l emented at  the start o f  construct i o n . The precons truction 
p rogram wi l l  s erve a s  a n  outl i ne fo r the devel o pment of  the mon i to ri ng programs fo r 
the cons t ructi on and opera t i onal  phases . 

The  conceptua l  o perat i ona l mon i tor i ng  program i s  descri bed i n  Sec t .  4 . 5 .  The 
deta i l s  o f  the program wi l l  be f i na l i zed as  the deta i l ed des i gn nears comp l et ion , 
i n  coordi nat ion  w i t h  EPA and KDNREP ,  a s  outl i ned i n  Append i x  E E .  

Resu l ts from a l l  phases of  t h e  mon i tori ng program wi l l  b e  revi ewed by the project 
s ponsor and reg u l atory agenc i e s , rel at i ve to the i r  associ ated i mpacts on the des i gn 
for the demonstrat i on p l a n t .  

P l ant  Mon i to ri ng and Ma i ntenance 

1 1 . 2  Comment : What exact l y  i s  a " d i rected ma i ntenance and mon i to ri ng program" and what  
a s s u rance does t he  p ub l i c  h ave  t hat  s uch  a program , wh i ch shou l d be  deta i l ed 
i n  the FEI S ,  wi l l  be carried out , espec i a l ly  several years i nto operat ion  
when val ves , p umps , compressors and other  fugi t i ve emi sson  sources beg i n  to  
l ea k? W i l l  ea r ly  enthus i as t i c  work on mai ntenance g i ve way to l es s  ri g i d  
i nspecti ons  a fter a few years?  (Commenters : 6 4 ,  p .  3 ;  1 8 ,  p .  3 )  
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Response : The concept of a d i rected ma i n tenance and mon i tor i ng program i s  di scussed 
i n  a Radi an study publ i shed in E PA doc ument EPA/600/2-80075c , "Assessment  of  
Atmospheri c  Emi ss ions  from Petro l eum Refi neries . "  The  concept i s  to  mon i tor  
equ i pment suscepti bl e to  l eaks  per i odi ca l l y  to  determine  when ma i n tenance i s  needed 
to reduce fug i t i ve emi s s i on s . Mon i to r i ng i s  a l so done during  and a fter mai n tenance 
to determi n e  when suffi c i ent mai ntenance has  been don e .  The project s ponsors wi l l  be 
req u i red to carry out th i s  prog ram by the PSD pe rmit  i s sued by EPA and KDNREP . 

1 1 . 3 Comment : Page C-40 , l a st paragraph . The D E I S  outl i nes a d i rected ma i ntenance proto
col for the contro l  o f  fug i t i ve organ i cs . The proposed protocol shou l d be 
expanded dur i ng the fi rst year or two of  p l ant  operat i on , be i ng su ppl emented 
and g u i ded by the fug i t i ve organ i c s  mon i tor i ng  program d i s cu s sed abo ve .  
The nature o f  the u l t imate di rected mai ntenance protoco l for rou t i ne opera 
t i on  dur ing  subsequent years shou l d be based upon the more comp l ete mon i 
toring  accompl i s hed duri ng  the fi rst yea r o r  two . ( I n no case wou l d the 
u l t imate protoco l be expected to be l es s  stri ngent than E PA ' s  convent iona l  
refinery VOC  l ea k  g u i de l i ne s . )  ( Commenters : 56 , p .  1 1 ;  Speaker 28 )  

Re sponse : Th e d i rected mon i to ri n g , ma i ntenance ,  and repai r pl an exceeds the req ui re
ments out l i ned i n  the proposed NSPS for synthe t i c  organ i c  chemi cal  manu facturi ng 
i ndustries  ( SOCM I ) .  The SOCM I mon i tor i ng  requ i rements do not apply to fl anges o r  to 
va l ves i n  heavy l i q u i d  serv i c e .  Because many o f  t h e  heavy l i q u i d  streams i n  the 
demon strati on pl ant wi l l  conta i n  s i gn i fi cant amo unts of  materi a l s h av i ng  a boi l i n g  
po i nt greater t han  260 °C  ( 500 ° F ) , i t  was deci ded to  mon i tor  heavy serv i ce va l ves on  
a regu l ar bas i s  to  mi n i mi ze heal th impacts . 

Cu rrent l y ,  no ev i dence exi sts to i nd i cate that i n spect i ng a fi tti ng each month , a s  
o pposed to  each  quarter ,  w i l l  s i gn i ficant l y  reduce total mas s  emi s s i ons  from a com
ponen t .  D uri ng the demon stration phase , the pl an wi l l  accord i n g l y  be imp l emented as 
propo sed . The resu l ts of the i nstrumental  mon i to r i n g  of  f itt i ngs and mon i to r i n g  
p l ant impact t o  amb i ent a i r  qua l i ty a t  l a rge wi l l  enab l e p l ant  pro fes s i ona l s to 
determi ne i f  the program shou l d be modi f i ed to ensure protect i on of the envi ronment 
for empl oyees and the commun i ty .  

I t  s ho u l d  b e  noted that mon i to r i ng res u l ts from the Wi l sonv i l l e  p i l o t  pl ant tend to 
ver i fy the a s s umpt i on that the hea v i e r ,  carc i nogen i c  components w i l l  not vo l at i l i z e .  
En v i ro Contro l , a su bcontractor t o  N IOSH , conducted t h e  prog ram by attachi ng portab l e  
a i r  s ampl ers t o  operators a s  they went about the i r  da i l y  act i vi ti e s . The s ampl es 
were then ana l yzed for pol yaroma t i c  hydrocarbons . N i nety percent of  the sampl es 
consi sted o f  the mo re vol at i l e ,  noncarci nogen i c ,  two-r i ng  compounds . O n l y  extreme l y  
sma l l quant i t i es of  the heav i e r ,  nonvol ati l e  fo u r  or  mo re r i n g  compo unds were 
detected . Pyrene , wh i c h  i s  noncarc i nogen i c ,  wa s the o n l y  compound detected i n  th i s  
g ro u p .  

1 1 . 4 Comment : Page C -40 ,  l ast paragraph . The D E I S  i n di cates that vari ous  organ i c  fug i t i ve 
sources wi l l  be screened at a tri gger concentrat ion  ran g i ng from 1 000 to 
1 0 , 000  ppm.  The sampl i ng/ana l yt i ca l  techn i q ues wh i ch wi l l  be used for th i s  
s c reen i n g  are not g i ven . Thi s i n formati on ,  i f  avai l abl e ,  or a sched u l e  by 
wh i ch th i s i n formati on wi l l  be ava i l a b l e ,  shou l d be i ncl uded i n  the FE I S .  
( Commenter :  56 , p .  1 1 )  

Response : Th e reques ted i n formation  i s  conta i ned i n  Sect . B . 2 ,  Appendi x B ,  of the 
PSD permi t app l i cat ion . 

1 1 . 5  Comment : Page C-40 ,  l ast paragraph . The D E I S  des cri bes some aspects o f  the proposed 
d i rected ma i ntenance protocol in general  terms : e . g . ,  " va l ves . . .  wi l l  be 
i nspected regu l arl y . " More deta i l s  shou l d be provi ded - sou rce type by 
sou rce type - regard i ng the nature of  the i n spection  and the actual  fre
q uency . I t  i s  recogni zed that deta i l s  on the di rected mai ntenance protocol 
wi l l  not be compl eted unti l a fter the FE I S  i s  s Ubm i tted . The FE I S  s hou l d 
i nd i cate the schedu l e by wh i ch the i n fo rmati o n ,  i f  not cu rrent l y  a va i l a bl e ,  
m i ght  be expected.  ( Commenter : 56 , p .  1 2 )  



A-346 

Respon s e :  T h e  i nforma t i on reques ted by the commenter i s  p rov i ded i n  Append i x  B of 
the PSD  permi t a pp l i ca t i on , s peci f i ca l l y  in Tab l e  1 of the section  t i t l ed " Fu g i t i ve 
VOC Emi s s i ons . "  

1 1 . 6  Comment : To what degree w i l l  these harmfu l c hemi ca l s  be conta i ned? T h i s ques t i on 
i s  not answered , or even adequate ly  addres sed i n  the DE I S . Vague references 
to a " d i rect i oned ma i ntenance and mon i tori ng prog ram" are not rea s s u r i ng , 
nor do they present a spec i f i c  i mpact . ( Commente r :  64 , p .  2 )  

Respons e :  T h e  deg ree t o  wh i ch fug i t i ve nonmethane hydroca rbons wi l l  b e  conta i ned i s  
d i scus sed i n  t he E I S ,  Append i x C ,  Sect . C . 3 . 1 . 5 ,  " M i t i gat i on o f  Fug i t i ve Em� s s i ons . "  
Se cti ons  C . 2 . 2  and C . 4 . 1  of  Appendi x C i n  the DE IS  d i s cuss the extent to Wh l Ch other 
hazardous gaseous emi ss i ons  ( s uch as H 2S and CO ) w i l l  be control l ed .  See a l so the 
responses to comments 1 1 . 2  and 1 1 . 3 . 

1 1 . 7  Comment :  Leaks  a re s u pposed to be detected by mon i tori ng equ i pment and v i s ua l  
i n s pect i o n .  What  k i nd of equi pment? How often ? I s  v i s ua l  i ns pect i on of 
a l l  the perti nent equ i pmen t ,  p i pes , fl anges , and aeri a l  coo l ers sens i t i ve 
enoug h ,  rel i ab l e enough to detect the l ea k s ?  I s  i t  even poss i b l e ?  
( Commenters : Speakers 38 ; 1 8 ,  p .  6 )  

Response : See the res ponse to Comment 1 1 . 5  for the type of equ i pment , frequency , and 
type of i ns pect i on .  I n  genera l , v i s ua l  i ns pect i ons  wi l l  be u sed on ly  for detect i ng 
l i q u i d  l eaks . A sens i t i ve VOC ( vo l at i l e  organ i c  carbon ) ana l yzer wi l l  be u sed to 
detect gaseous  and vapor l eaks . 

1 1 . 8 Comment : Append i x  C ,  p .  41 . " Leak i ng fl anges wi l l  be repa i red w i t h i n  1 5  days when ros s i b l e . " Th i s  i s  i nadequate where l ea kage of carci nogens i s  concerned . 
Commenter : 1 8 ,  p .  6 )  

Response : A maj or  l ea k  i n  a va l ve , pump , or fl ange wou l d  be ma i nta i ned i mmed i ate l y , 
of neces s i ty ,  so that process operat i ons  cou l d  conti nue . Sma l l er l ea k s  detected 
i n strumenta l l y  wou l d  be f i xed wi t h i n 1 5  d i f  feas i b l e .  Sma l l  l eaks  from fl anges and 
v a l ves handl i ng heavy l i qu i d  d i st i l l ates wou l d  not contr i bute l evel s of organ i cs h i gh 
enough to pose a worker or  env i ronmental threa t .  These d i st i l l ates have very l ow 
vol at i l i ty ,  and  l os s  of 500+ boi l i ng materi a l s wou l d  not be s i g n i f i cant before a 
repa i r  cou l d  be made . I n  many cases , attempt i ng to repa i r  a component i n  serv i ce can 
res u l t i n  a n  i ncrease in emi s s i ons , and  repa i rs shoul d accord i n g l y  be del ayed u nt i l a 
s hutdown i s  p l anned . See a l so res ponse to comment 1 1 . 3 .  

1 1 . 9  Comment :  Page C-40 , Sect . C . 3 . 1 . 5 .  The F E I S  shou l d  i nd i cate the schedu l e  by wh i ch 
the mon i tori ng p l an s  for the contro l l ed combu stor/ f l a re and the wastewater 
treatment system wi l l  be prepared . ( Commente r :  56, p p .  14 and 2 2 )  

Respons e :  Deta i l ed mon i to r i n g  p rog ram devel opment wi l l  be comp l eted p r i o r  t o  opera
t i on and i s  curren t ly  schedu l ed to be comp l eted by June  1 982 . 

1 1 . 1 0  Comment : How eff i c i ent a re " coal  scrubbers "  and el ectrostat i c  prec i p i tators 
over t i me? Can the mon i tori ng systems detect " un i que  emi s s i on s ? "  W i l l  
these systems be consc i en t i o u s l y  operated and ma i n tai ned over t i me?  
( Commenter :  44 , p .  5 )  

Response : The  age of the po l l ut i on control dev i ce i s  not a factor i n  determi n i ng 
whether the dev i ce must comp l y  wi th the emi ss i on l i mi tation  s pec i f i ed i n  the PSD 
permi t .  The devi ce must be mon i tored per i od i ca l l y  to demonstrate comp l i ance wi th the 
emi s s i on l i mi ta t i on and must be mechan i ca l l y  ma i nta i ned to ach i eve the l i m i tat i on . 
The  mon i to r i n g  systems for these dev i ces w i l l  be des i gned to detect the s ubstances 
t hey emi t .  
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1 1 . 1 1  Comment :  P r i o r  to f i na l i za t i on of  the E I S ,  the fo l l owing  s hou l d be made ava i l ab l e 
for publ i c  revi ew and comment .  

• l i sts o f  substances to b e  mon i to red , i nc l ud ing  po l l utants contro l l ed 
by regu l a tory standards and tox i cs not yet control l ed by standards but 
i dent i f i ed by prev ious  resea rch  a s  substances that may be  produced and 
hazardous ; 

• l ocati ons of mon i to r i ng i n struments , and 

• spec i fi c  emergency response pl ans and procedures  to be i n i ti ated in 
the  case that tox i c s  a re rel eased i nto the envi ronment .  

( Commenters : Speaker 2 1 ; 1 7 ,  p .  6 ;  1 6 ,  p .  20 )  

Response : The conceptual operat i onal  mon i toring prog ram , i ncl udi ng the l i st of  
s ubstances to be  mon i to red  and the l ocati ons of  mon i tor ing  i ns t ruments , h as been 
expanded i n  Sect. 4 . 5  of the FE I S . 

Th e mon i to r i ng prog ram fo r construct i on and operati o n  cannot be fi nal i ze d  i n  a 
deta i l ed manner unt i l  the deta i l ed pl ant des i g n  i s  more comp l e te ;  thus , i t  cannot be 
p resented i n  the E I S .  Many agencies have been asked to rev iew these pl ans as they 
a re devel oped .  

Fo r spec i f i c  emergency respon se p l ans , see  the response to  comment 4 . 1  and Append i x  DO .  

1 1 . 1 2  Comment :  There i s  no  men t i on o f  what spec i f i c  parameters of h uman hea l th wi l l  be 
mea s u red e i ther i n  the workers o r  the su rround i ng genera l popu l at ion . 
There i s  no mention  o f  measuri ng human l evel s of tox i n s  emi tted by the 
p l ant  - serum, ha i r ,  u r i ne or  fat samp l es to i nd i cate human body burdens of 
o rgan i c  and trace metal consti tuents before and after pl ant operat ion .  
There i s  no menti on o f  per iod i c pul mona ry funct ion tests . (Commenters : 
1 8 ,  p .  5 ;  Speaker 38 ) 

Re spon s e :  Wo rkers wi l l  rece i ve a peri o d i c  screen i n g  exami nation , wh i c h  wi l l  i nc l ude 
a deta i l ed med i ca l  h i story ;  phys i cal  exami nation ; v i ta l  s i gns ; b l ood chem i stries , 
hemato l ogy , and ur i na lys i s ;  sp i rometry ; and e l ectrocard iograms . Chest x-rays a re 
o rdered a s  i nd i cated c l i n i ca l l y .  Spec i a l  prov i s ion  i s  made for s k i n  exami nations . 
B i oas say i s  u sed when materi a l s at the work  pl ace ( e . g . , benzene and l ead ) suggest 
that t h i s  approach woul d have ut i l i ty i n  a medi ca l  s u rvei l l ance prog ram . I n  v i ew of  
the act i ve ons i te s u rve i l l ance program and accumu l ated exper ience i n  the  chemi cal  
i ndustry ,  scree n i ng of  o ffs i te popu l at ions  wou l d  serve no pu rpose re l at i ve to the 
project and i s  not contempl ated . See a l so the response to comment 5 . 1 2 .  

1 1 . 1 3  Comment :  We  wi sh  to request that  a system be devel oped to  co l l ect and  store human 
t i ssues and mater i a l s from the food cha i n  in the area for future analys i s  
and compari son purposes when more knowl edge i s  gathered on the metabo l i tes  
of  process-re l ated chemi ca l s  and  the i r  b i o l og i c  effects .  ( Commente r :  
1 1 ,  p .  2 ) . 

Response : Represen ta t i ve spec i e s  col l ected 
the permanent co l l ections  of  the Academy of 
add i t ion , a herbar i um is be i ng cons i dered . 
regardi ng b i oassays . 

Water 

i n  the aquat i c  su rveys wi l l  be p l aced i n  
Natural Sci ences of  Ph i l ade l ph i a .  I n  
See a l so t he  response to  comment 1 1 . 1 2  

1 1 . 1 4  Comment : �le n t i on i s  made i n  the D E I S  that chemica l  effl uent enter ing  the Green R i ver 
wi l l  be mon i tored for :  

" b i oaccumu l at ion  o f  process speci f i c  chem i ca l  en t i t i e s  wi th potent i a l  for 
adverse hea l th effects as determi ned through  ongo i n g  research and estab
l i shed c r i teri a . "  
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What a bout non- process  spec i f i c  chemi cal  combi nati ons that coul d potent i a l l y  
b e  q u i te hazardous?  Aga i n ,  the exact chem i cal consti tuent makeup o f  
e ffl uent streams i s  not known a t  th i s  time . ( Commenter : 2 1 , p .  7 )  

Response : The general compos i ti on o f  e ffl uent streams i s  known from p i l ot pl ant 
studi es , and the e stimated effl uent compos i ti on ( Tab l es  C- 1 6 and C- 1 7 )  refl ects the 
data current ly  avai l ab l e .  Synerg i sti c effects of  two or  more was tewater consti tuents 
must be  determi ned by b i oassay studies , i ncl uded i n  revi sed Sec t .  4 . 5  of the FE I S . 

1 1 . 1 5  Comment :  I n  add i t i on t o  t h e  water qual i ty consti tuents cons i dered , was tewater from 
the S RC - I  fac i l i ty wi l l  cont a i n  many organ i c  compounds for wh i ch no cri teri a 
o r  standards have been estab l i s he d .  W i th the precedi ng  statements i s  not 
one l ed to bel i eve that s i nce speci f i c  chemi cal cons ti tuents are not known , 
mon i to r i ng pl a n s  have not yet been estab l i s hed? ( Commenter :  2 1 , p .  7 )  

Re sponse : Al though no s tandards or  cri ter i a  have been estab l i shed for the po l ynuc l ear  
a romati c compounds ( PNAs ) these  compounds are we l l  characteri zed and can  be mon i tored  
for i n  the  raw wastewater and in  the recei v i ng env i ronment . C urrent pl ans for mon i 
tor ing  a re s umma r i zed i n  revi sed Sect . 4 . 5  o f  the FE I S . 

1 1 . 1 6  Comment :  The  fol l owi ng addi t i ons to the proposed mon i tor i ng  prog ram are bel i e ved to 
be necessary to prov i de enough essent ia l  i n formati on  for sound water q ua l i ty 
dec i s ions  to be made : ( 1 ) I n -pl ant b i omoni tor ing  for use dur i n g  d i s charge 
s ho ul d be i ncorporated i nto the treatment  system proposa l , and ( 2 )  b i o 
mon i tori ng shou l d b e  i ncorporated i n to the l ong -term moni tor i ng  strategy 
for the faci l i ty so that sedi ment and t i s sue  res i due can be checked on a 
per i odi c basi s .  The FE I S  shou l d be rev i sed  to i ncorporate these proposal s .  
KDNREP shou l d be provi ded wi th al l reports from ongo i n g  and  upcomi ng 
mon i tor i ng  acti v i t i es .  ( Commente r :  1 2 ,  p .  3 )  

Re sponse : Sect i o n  4 . 5  o f  the FE I S  has  been rev i sed to reflect th i s  comment .  

1 1 . 1 7  Comment :  Sect i o n  4 . 2 . 2 . 4 :  S i te pl ans that i ncorporate dur ing  t he  construct i o n  phase 
BMP ' s to reduce the impact of  suspended  mate ri al s on the aquat i c  system 
s hou l d be prepared ,  and the BMP des i gns s houl d be impl emented . ( Commenter : 
1 2 , p .  7 )  

Re sponse : An eros i on control  pl a n  wi l l  be used to ml n l ml ze the i mpact of suspended 
mater i al s o n  the aquati c system dur i ng cons truct ion . The eros i o n  control p l an has  
been added to  the  F E I S  a s  Appendi x GG . 

1 1 . 1 8  Comment :  Wastewater rel eased i nto the Green Ri ver wi l l  conta i n organ i c  and trace 
metal toxi c  s ub stances that may eventua l l y  make thei r way i nto the Oh i o  
R i ver .  What pl ans  are made to pu rchase a n d  run the spec i a l  equ i pment 
necessary for mon i tori n9 these substances i n  the Evansv i l l e  water s uppl y?  
( Commente r :  S peaker 38) 

Re sponse : The faci l i ty wi l l  use the best avai l ab l e tech nol ogy and expects to funct i on 
pri mari l y  i n  the zero - d i s charge mode . Any was tewater purpose l y  re l eased i nto the 
Green R i ver wi l l  meet Kentucky wate r qual i ty standards . The fl ow of the Green 
R i ver i s  d i l uted approximate l y  1 3- fo l d when i t  enters the Oh i o  R i ve r .  I t  i s  doubtful  
t hat any e ffects of  S RC - I  wastewater di s charge wou l d  be meas urab l e  at the Evansv i l l e  
raw water i ntake . 
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Ai r 

1 1 . 1 9  Comment :  Page 4 - 1 3 3 ,  f i rst  paragraph : The DE I S  i n d i cates that DOE wi l l  deve l op a 
mon i tor ing  program for fug i t i ve emi ss i ons ( i nc l u d i ng , presumabl y ,  fug i t i ve 
organ i c  a i r  emi s s i ons ) .  The F E I S  shou l d i n d i cate ( i n  Sec t .  4 . 5 ,  and i n  
Sec t .  C . 3 . l . 5 ) :  ( 1 ) the schedu l e by w h i c h  th i s  mon i tor i ng  pl an w i l l  be 
devel oped ; and ( 2 )  the genera l manner i n  wh i c h  the resu l ts of th i s  mon i to r
i ng program wi l l  be used i n  order to hel p define the tr i gger concentrat ions , 
the procedures , and mon i tor i ng  frequency for the fug i ti ve organ i cs d i rected 
ma i ntenance p rotocol . To the extent that the fol l owi ng i n forma t i on i s  
a va i l abl e p r i o r  to the FE I S ,  the nature o f  the fug i t i ve organ i c s  mon i tori ng 
e ffort shou l d  be defi ned , i nc l u d i n g : mon i tor i ng  techn i ques ; mon i tor i ng  
frequency ; spec i e s  to  be  determ i ned ; mon i tor i ng  l ocation ; durat i on of  
mon i tor i ng  program after p l ant  operat i o n  beg i ns ; a nd  how  i n forma t i on m i g ht  
be used i n  defi n i ng the d i rected deta i l ed mon i tor i ng  pl an i tsel f ,  wh i ch 
w i l l  present the above i n forma t i on and wi l l  not be comp l e ted unt i l  after 
the F E I S .  ( Commenter : 56 , p .  1 1 )  

Response : Fug i t i ve emi s s i ons w i l l  be mon i tored as part of the i n -p l ant mon i to r i n g  
program descri bed i n  rev i sed Sect .  4 . 5  of t h e  F E I S . The deta i l ed program i s  schedu l ed 
for compl et ion  i n  June  1 982 . I n  th i s  and a l l mon i to r i ng prog rams , feedback of  
resu l ts wi l l  enab l e  the  prog ram manager to  mod i fy projects to  foc us  on s i gn i f i cant 
i s sues and , in  genera l , be more effecti ve .  

A s  i nd i cated i n  rev i sed Sec t .  4 . 5  of  t h i s  F E I S ,  spec i fi c  mon i tor i ng p l ans for the 
operat i onal  phase w i l l  be ava i l ab l e  i n  J une 1 982 . Genera l sampl i n g  and ana lytica l  
tec h n i ques  to be u sed for th i s  screen i ng a re outl i ned in  Appen d i x  B of the  PSD  
app l i ca t i on .  

1 1 . 20 Comment :  Page 4-8 : " Exposure to fug i t i ve hydrocarbons transported away from the p l ant 
s i te wi l l  not have a s i gn i f i cant hea l th i mpact beca use concentrat ions  i n  
the i mmedi a te p l ant  a rea wi l l  be hel d to a l ow l evel . "  S i te and frequency 
of amb ient  mon i to r i ng a re not spec i f i ed except to say that comp l ex hydro
carbons "wi l l  be mon i tored at  po i nts where a i r  d i spers i on model i n g  pred i cts 
greatest exposure for the surround i n g  publ i c ; "  I wou l d  l i ke some mon i to r i ng 
i n  Evansv i l l e/Vanderburgh  County even i f  the mode l s don ' t  pred i c t  " grea test 
exposure . " ( Commenters : 1 8 ,  p .  7 ;  Speaker 38)  

Respons e :  Concentra t i ons of  coal tar p i tch  vo l at i l es wi l l  be be l ow OSHA standards 
wi th i n  the pl a nt .  D i s pers ion  model i ng of vol at i l e  o rgan i c  hydrocarbons i nd i cates that 
concentrati ons fa l l off rap i d l y  wi th d i stance . The refore , the resu l tant concentra
t i ons  in Evansv i l l e  wou l d  be i ns i gn i f i ca n t .  No such mon i to r i n g  i s  pl anned by the 
p l ant  operators for the Evansv i l l e  area . I n-p l ant  hea l th effects mon i tor i ng  i s  
descri bed i n  rev i sed Sec t .  4 . 5  of th i s  FE I S .  See a l so the response to comment 5 . 1 2 . 

1 1 . 2 1  Comment :  What  procedures wi l l  be  done to  mon i tor  the concentra t i on of  fug i t i ve 
emi s s i ons that conta i n  hazardou s compounds ? Perhaps model l i ng  suggests no 
impac t shou l d  be expected in I nd i ana , but  the h i g h l y  tox i c  nature o f  the 
chemi cal s i nvol ved suggests the prudence of ongo i n g  exper imental meas ure
ments to check ca l cu l a t i on s .  Mon i tor i ng  for these compounds i s  not gen
e ra l l y  performed and req u i res a s i gn i f i cant  commi tment of t ime and money . 
( Commenter : 1 8 ,  p .  3 )  

Response : Mea s u re and con tro l  of fug i ti ve emi s s i ons  at the source of rel ease i s  con
s i dered to be the most effec t i ve means  of redu c i n g  publ i c  exposure . See al so the 
response to comment 1 1 . 1 .  

1 1 . 22 Comment : How w i l l  vo l at i l i zat ion and aeroso l i zat ion of hydrocarbon s and trace 
mi nera l s from the coo l i ng towers be mon i tored? ( Commenter :  1 8 ,  p. 6 )  
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Response :  The  mon i tori ng program outl i ned i n  revi sed Sect .  4 . 5  s peci f ies  month l y  
and event mon i tor i ng  of  the cool i ng tower water for vol at i l e  organ i cs . N o  speci f i c  
mon i tor ing  o f  t h e  cool i ng tower exhaust i s  pl anned . T h e  makeup water to t h e  cool i ng 
tower wi l l  a l s o  be mon i tored . 

Fi s h  and W i l dl i fe 

1 1 . 23 Comment :  Coordi nati on between the U . S .  Fi s h  and W i l dl i fe Serv i ce ( USFWS ) , the Kentucky 
Department of Fi s h  and W i l dl i fe Res o urces ( KDFWR ) , and the Department of  
Energy ( DOE )  s hou l d be impl emented a s  soon  a s  poss i b l e  and  that  any mi t i ga
tory pl ans  be  impl emented concurrent with  project devel opment . ( Commenter : 
9 ,  p .  1 )  

Response : DOE met wi th personnel of the U . S .  Fi s h  and  W i l dl i fe Servi ce and the 
Kentucky Department o f  F i s h  and  W i l dl i fe Resources and DOE wi l l  prepare a hab i tat 
m i t i gation p l an i n  accordance wi th the Fi s h  and W i l d l i fe Coordi nat ion  Act .  A n umber 
of opt ions  be ing  eval uated a re presented i n  rev i sed Appendi x  K of th i s  FE I S .  

1 1 . 24 Comment : The  l os s  o f  wi l dl i fe habi tat a t  the s i te ( espec i a l l y  fl oodpl a i n  forests ) 
w i l l  l i kel y i nc rease  the demand for addi t i onal c ropl and and more c l ear ing  
of  t imber for  agr icu l tural  u se  i n  other  a rea s . Impacts at the s i te coul d 
b e  l es sened by wi l dl i fe pl anti ngs and fal l owing  se l ected a rea s .  Trees and 
s hrubs  cou l d be pl anted on the exter ior  of  the faci l i t i e s  to serve a s  a 
buffer zon e .  Vegetation cou l d hel p serve as a natura l  mon i tor o f  envi ron
mental  con d i t i ons at the s i te . The  Kentucky Department  of  Fi s h  and W i l d
l i fe Resources shou l d be contacted to p rovi de techn i ca l  a s s i s tance i n  
l es sen i ng hab i tat destructi o n .  (Commenters : 2 1 , p .  1 4 ;  39 , p .  3 )  

Response :  Impro vement o f  wi l d l i fe hab i tat through pl a nti ngs i s  i ncl uded i n  revi sed 
Append i x K o f  the FE I S .  The  use  of  vegetati on fo r mon i tor i ng  envi ronmental condi t i ons  
i s  d i scussed i n  rev i s ed Sect . 4 . 5 . 3  of  the FE IS . The  Kentuc ky Department of  F ish  and 
W i l d l i fe Resources h as been contacted a s  noted i n  the res ponse  to comment 1 1 . 2 3 .  

1 1 . 25 Commen t :  Sect i o n  4 . 6 . 8 addresses the m it i gat i o n  of  these terrestri a l  impacts . 
U n fo rtunatel y ,  th i s d i sc us s i on i s  d i rected p ri ma ri l y  towards avo i di ng 
a dverse i mpacts where pos s i b l e  and does not address the mi ti gati on o f  the 
unavoi dab l e con vers i o n  of  550 acres  of  terrestri a l  h a b i tat . Therefo re , the 
f ina l  s tatement  s houl d address the ava i l ab l e opportun i t i e s  fo r o ffsetti ng 
the adverse i mpacts expected from unavo i da b l e  habi tat convers i on .  We 
recommend that the DOE address the poss i b i l i ti es of  uti l i z i ng a l l or  part 
o f  the rema i n i ng acqu i s i t i on a rea ( approxi mate l y  934 acres ) a s  temporary or  
permanent m i t i gation  l ands . Oppo rtuni t i es for  m it i gati on a re a l so a va i l ab l e  
a t  the nea rby state-managed Henderson S l ough W i l dl i fe Management Area . The 
FWS wou l d be ava i l abl e to a s s i s t  DOE in devel opi ng a m it i gat ion  pl a n  that 
i s  harmoni ous  to both the demonstrati on fac i l i ty and future commerci al 
expan s i o n  p l a ns .  ( Commenter : 58 , p .  2 )  

Respons e :  A n umber o f  o pt i on s  under cons i de ra t i on for offsett i n g  the impacts of 
hab i tat conve rs i on a re i nc l uded in rev i sed Appendi x K of  thi s FE I S .  

1 1 . 26 Comment :  Sedi mentati on bas i n s  s hou l d be used to conta i n  con structi on  runoff .  
E ros i o n  control fac i l i t i e s  s uch a s  dams , seed i ng , and mul ch i ng shoul d be 
empl oyed to reduce e ros i o n .  ( Commenter : 2 1 . p .  4 )  

Response : Sedimentation  bas i ns wi l l  be used a s  i ndi cated i n  the Ero s i on Control  P l a n  
p rov i ded a s  Append i x  GG o f  th i s  FE I S .  
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1 1 . 27 Comment :  Accord i ng to  the  D E I S ,  a po rtion  of the  r i parian  habi tat wi l l  be  destroyed 
and a l tered for the construct i on of barge un l oad i ng fac i l i t i es .  A suggested 
m i t i gat ion measure i s  to estab l i s h  a w ide  str i p  of streambank  wood l and 
a l ong the company property borde r i ng Green R i ver .  Th i s  wou l d  do th ree 
t h i ngs : ( l ) control streambank  eros i on ,  ( 2 )  mi t i gate some of the wi l d l i fe 
h ab i tat l os ses , and ( 3 )  serve a s  a model of streamban k management for a l l 
l andowners up and down the r i ver where good streamban k  management has  been 
s ad l y  l ac k i ng fo r many years . ( Commenter : 39 , p. 2 )  

Respon se : Na tura l vegetat i on wi l l  be a l l owed to deve l op on r i verbank  areas not 
occ u p i ed by proj ect faci l i t i es . 

1 1 . 28 Comment : The D E I S  states that 526 acres of l and wi l l  be affected by powe r trans
m i s s i on l i nes serv i ng the SRC - I  fac i l i ty .  Where it i s  po s s i b l e  to do so , 
wou l d  recommend that wi l d l i fe benefi tti ng pl ants be establ i s hed on th i s  
corr idor .  T h i s  wou l d  be one mi t i gat i on measure to compen sate for wi l d l i fe 
h a b i tat des troyed o r  a l tered . ( Commen ter :  39 , p .  4 )  

Response : DOE h a s  no d i rect control over the power- l i ne corri do r .  Ma i ntenance and 
control of the power- l i ne co rri do r wi l l  be conducted by the B i g  Ri vers E l ect r i c  
Corporat ion  ( BREC ) .  See a l so the re sponses to comment 1 1 . 24 .  

1 1 . 29 Comment :  Much research h a s  been conducted o n  the des i gn o f  i ntake structures to 
l es sen imp i ngement of fi shes . P l ans for mi t i gati ng i mp i ngement shou l d  a l so 
be addres sed . ( Commente r :  9 ,  p. 3 )  

Response : F i s h  i mp i ngement wi l l  be con s i de red i n  the f i na l  c ho i ce of i n take 
structure des i g n . 

Agr i c u l ture 

1 1 . 30 Comment : mon i tor i ng  stud i es conta i ns no men t i on of  

Response : Effects on agri cu l tura l  c rops wi l l  be s t ud ied a s  part of the prog ram di s 
cus sed i n  Sect . 4 . 5  o f  the FE I S .  

Groundwater 

1 1 . 3 1  Comment :  Spec i f i c  grou ndwater mon i tor i ng  p l ans  shou l d  be pro v i ded in the F E I S .  How 
many mon i tori ng wel l s  w i l l  be u s ed , what w i l l  the i r  l ocations  be , and at 
what depths w i l l  they sampl e ?  The cross-sec t i on on page 3-9  is  too gen
era l i zed for a real i s t i c  appra i sa l  of a l l uv i a l  depos i ts and the i r  i nf l uence 
on  g rou ndwater fl ow and deg ree of  comp l e x i ty of  the s ub s urface reg i me .  
Logs o f  t he dr i l l  bo r i ngs s hou l d be i nc l uded i n  the FE I S .  A deta i l ed 
exami nat i on of th i s  i nforma t i on may reveal  the need for mon i tori ng  at 
several  vert i ca l  l ayers in  order to have adequate i nforma t i on perta i n i n g  to 
l eachate movement . ( Commen ter :  64 , p .  5 )  

Re sponse : The c ros s  sect i ons referred to pres ent general s i te cond i t i ons and a re not 
i ntended to show compl ex detai l s .  I nc l u s i o n of a l l dr i l l i ng l og s  i n  the F E I S  i s  
deemed unnecess ary for the p urposes of the doc ument .  Deta i l ed groundwater mon i tori ng 
p l ans  fo r operat i o na l  mon i to r i n g  are not yet avai l ab l e .  These p l ans  wi l l  be i ncl uded 
i n  the l andfi l l  operation  permi t appl i ca t i on . P l ans  fo r add i t i o nal  preconstruc t i on 
g roundwater mon i to r i ng are i nc l uded i n  rev i s ed Sec t .  4 . 5  and Appen di x M of the FE I S .  
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The  E PA w i l l  rece i ve cop i es of  a l l necess a ry subs urface i n formati o n  a l ong wi th the 
requ i red permi t appl i ca t i on s  fo r the l andfi l l s . See a l so  the response to comment  1 1 . 1 . 

1 1 . 32 Comment : Page 4- 1 33 ,  Sect . 4 . 5 . 3 . 1 ,  and  Page C - 34 , top paragraph . The F E I S  shou l d 
i nd i cate the schedu l e  by wh i ch the l eachate/ g roundwater  mon i to r i n g  pl an 
w i l l  be prepa red .  ( Commenter :  56 , p .  2 7 )  

Response : The P reconstruct i o n  Env i ronmental  Mon i tor i ng P rog ram i s  di scus sed i n  
Sect .  4 . 5  o f  the F E I S .  The env i ronmental mon i to r i ng prog rams fo r the construct i o n  
and  operati onal  phases  w i l l  b e  avai l ab l e i n  J une 1 982 . 

1 1 . 33 Comment : Page  4-28 , fou rth paragraph : I n  the event g roundwate r con tami nat ion  from 
l eachate i s  detected , what meas u re s  cou l d be taken to el i m i nate the sou rce 
of contami nat ion  and m i t i g ate potenti a l  i mpacts to nearby water s upp ly  
wel l s? ( Commenter :  5 6 ,  p p .  4 and  2 7 )  

Response : A con t i ngency p l an to be u sed shou l d groundwate r contami nati on occur  i s  
i nc l uded i n  Append i x HH  of  the F E I S .  

1 1 . 34 Comment : T he  F E I S  s hou l d  confi rm any p l a n s  fo r groundwater mode l i ng and the schedu l e  
for conduct i ng such  model i ng .  ( Commenter :  56 , p .  2 7 )  

Respons e :  Some p re l im i nary g roundwater mode l i ng has been performed and i s  d i s cussed 
i n  Sect . 4 . 2 . 2 . 2 . As i s  d i scus sed i n  rev i sed Sec t .  4 . 5 ,  add i t i onal  data wi l l  be 
o bta i ned duri ng t he preconstruct i on mon i tori ng prog ram to provi de a more comp l ete 
understandi ng o f  the g roundwater hydro l ogy system at the s i te .  Addi ti on a l  model i ng 
w i l l  a l so be perfo rmed dur i ng  th i s phase  o f  the proj ec t .  
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1 2 . S I TE S ELECTI ON 

1 2 . 1  Comment : Why was the Newman s i te c hosen?  Su re l y  there i s  a more su i tab l e l ocat ion  
for  t h i s "demonstrat ion proj ect" than on  the  fr i nge  of a metropol i ta n  
a rea of  300 , 000 peopl e .  ( Commenters : 61 , p .  2 ;  5 ,  p .  1 ;  Spea ker 1 02 )  

Response : Append i x  B o f  the E I S  i dent i f i es the cand i date s i tes  and the cr i ter i a  u sed 
for eva l ua t i o n .  The Newman s i te wa s chosen as the preferred s i te through  the process 
o f  a s i te sel ec t i on s tudy conducted by Ru s t  Eng i neer i n g .  An i ndependent a l ternate 
s i te compa ri son  conducted by ORNL revi ewed these or i g i na l  cand i date s i tes  as we l l  a s  
o ther potent i a l  a l ternate s i tes . The conc l u s i o n  reached by the ORNL s tudy ( a l so 
descri bed i n  Ap pend i x  B o f  the E I S )  i s  that a l though the proposed s i te wou l d  
experi ence adverse env i ronmen ta l impacts , s o  wou l d  the a l ternati ve s i tes . I t  i s  
bel i eved that these i mpacts a t  the proposed s i te can be mi ti gated to a n  accepta b l e  
l evel . The fact that the popu l at i o n  i n  the v i c i n i ty i s  300 , 000 h a s  advantages i n  
terms o f  prov i d i ng l a bor and a n  i nfra s tructure that can accommodate the demands for 
human serv i ces  requ i red for emp l oyees i nvol ved i n  construc t i on and operat ion s  of  the 
fac i l  i ty .  

1 2 . 2 Comment :  The s i t i n g  of t h i s  pl ant and others pl a nned for th i s  a rea was g i ven i nade
q ua te atten t i on . The hea l th effects of  S RC- I is one factor of the cumu l a
t i ve effects , not o n l y  of 4 or  5 synfuel p l ants  bu t the 4- 5 coal powered 
g enerati ng p l ants  p l anned wi th i n a sma l l rad i u s . ( Commenters : 1 8 ,  p. 2 ;  
3 9 ,  p .  1 )  

Respons e :  T h e  cho i ce o f  Newman a s  the proposed s i te for the SRC- I proj ect i s  
descri bed i n  Ap pend i x  B o f  the E I S .  The s i te sel ection process for the other synfuel 
a nd power p l ants  i s  not w i th i n  the scope of  th i s  E I S .  A d i sc u s s i on of cumu l a t i ve 
e ffec ts o f  the proposed S RC- I project i n  conj unct ion  wi th other pl anned or ex i s t i ng 
proj ects i s  i nc l uded i n  the E I S  a s  Append i x  CC a nd Sects . 4 . 2 . 5 ,  4 . 3 . 5 ,  4 . 4 . 5 ,  and 
2 . 3 . 1 . 3 .  

1 2 . 3  Comment :  Nowhere i n  the E I S  o r  a pparent l y  e l sewhere , i s  there a n  envi ronmental 
a na l ys i s compari ng the Newma n ,  Kentucky s i te for the p l a nt  with other 
poten t i a l  a l ternat i ve s i tes . The Append i x  B a n a l ys i s  compares a l ternat i ve 
s i tes w i th each other , but not wi th the Newman s i te .  

The  Na t i ona l Env i ronmenta l Po l i cy Ac t req u i res that the DE I S  d o  more than 
j u s t i fy a contractor ' s  i nadequate ana l ys i s .  ( Commenters : 38 , p .  3 1 , 
3 5 ;  1 7 ,  p .  5 ;  Speaker 29 )  

Respo n s e :  T h e  method u sed by Ru st  En g i nee r i ng f o r  se l ec t i on i s  descri bed i n  Appendi x B 
o f  the E I S .  DOE performed a n  i ndependent ana lys i s  to sel ect two s i tes that cou l d  be 
a l ternat i ves  to the proposed Newman s i te .  The ana l ys i s  inc l uded a l l s i tes  used i n  
the  o r i g i na l  Ru s t  s i te s e l ect ion  study a s  wel l a s  other s i tes  that are current ly  
v i ewed a s  poten t i a l  a l ternat i ves  u s i ng the  ORNL process  ba sed on env i ronmenta l c r i 
ter i a  (descri bed i n  Append i x  B o f  t h e  E IS ) .  The ORN L  process wa s i n tended to 
i dent i fy the mos t  envi ronmenta l l y  competi t i ve a l ternat i ves for compa ri son wi th the 
proposed s i te .  Ra venswood and Equa l i ty were i dent i f i ed as the l ea st  env i ronmenta l l y  
sens i ti ve a l terna t i ve s i tes , o r  i n  other words , the a l terna t i ve s i tes where the 
proposed p l a n t  wo u l d  be expected to have the l ea st  env i ronmenta l impact .  These pr ime 
a l ternati ve s i tes a re compared w ith  the proposed s i te i n  Sects . 4 . 3  and 4 . 4  and 
2 . 3 . 2 . 1  of  the E I S .  

1 2 . 4  Commen t :  The s i tes sel ected for compar i son are the same l ocati ons consi dered i n  
the S RC- I I env i ronmenta l impact statement .  (Commenter :  38 , p .  35 ) 

Response : The commenter i s  correct .  The u n i verse o f  candi date a l terna t i ve s i tes for 
ORN L ' s i ndependent a na l ys i s  was the same for both S RC projects  and the resource needs 
of the two proj ects a re s imi l a r .  T hu s ,  Raven swood and Equa l i ty ,  aga i n ,  emerged as 
the envi ronmenta l l y  l ea st sens i t i ve a l terna ti ve s i tes . These s i tes a re compa red to 
the proposed Ft . Ma rt i n  s i te in the S RC- I I  FE I S .  
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1 2 . 5  Comment : I f  the  envi ronmenta l  c r i ter i a  used to e l i mi na te a l ternat i ve s i tes i n  the 
Oa k Ri dge study were app l i ed to the Newman s i te ,  it wou l d  be unacceptabl e 
accord i ng to a l l seven cri teri a .  One wonders , then , what standards have 
been used to j u st i fy the envi ronmenta l acceptabi l i ty of the Newman s i te?  

The DE IS  amp ly  poi nts out that the Newman s i te i s  obv i ou s l y  not the correct 
s i te to l ocate the fac i l i ty and that the ent i re s i t i ng proces s as  presented 
i s  an  i nadequate , i ncomp l ete and confus i ng attempt to se l ect  a s i te not 
env i ronmenta l l y  or  economi cal l y  acceptabl e for a pl ant of th i s  s i ze and 
scope . ( Col1lllenters : 4 5 ,  p. 1 ;  6, p .  3 ,  5; 1 7 ,  p. 5 ;  38 , p. 32 ) 

Respons e :  I t  s hou l d  b e  noted that the ORNL study i s  based o n  env i ronmental cri teri a 
and does not g i ve c redi t to any of the s i tes for favorabl e  eng i neering  or econom i c  
characteri sti cs . T h e  Ru s t  Eng i nee r i ng study d i d  i nc l ude these other i mportant 
c r i teri a and se l ected Newman as the preferred s i te .  The E I S  adequate l y  i denti f i es 
t he adverse envi ronmental i mpacts that wou l d  be experi enced at the proposed s i t e ,  and 
in conj uncti on wi th the compa r i son of impacts between Newman and the a l terna t i v e  
s i tes , provi des t h e  dec i s i on-ma ker wi th s uff i c i ent i n forma t i on t o  ma ke an envi ron
menta l l y  i nformed dec i s i on about the proposed p roject  ( see Sects . 2 . 3 . 2 . 1 , 4 . 3 ,  and 
4 . 4 ) . 

1 2 . 6 Comment :  I n  June , 1 980 , DOE publ i s hed a document cal l ed Synthetic Fue�s and the 
Environment: An Environmenta� and Regu�atory Impacts Ana�ysis . I n  t h i s  
document t h e  DOE determi ned what l ocati ons wou l d  be best and worst for 
l ocati ng a coal convers i on pl ant .  Several categories  were cons i dered . Four 
c l a sses were determi ned i n  each category .  I n  the Env i ronmenta l Hea l th 
category - w h i c h  i s  based on popu l at i on den s i ty and exi s t i ng cancer rates -
Dav i ess  County - the Newman s i te i s  i n  the worst c l a s s , and Henderson 
County i s  in the next-to-worst  c l ass . I n  the category of Ecol og i ca l  
Sens i t i v i ty - w h i c h  i s  ba sed on pr ime farml a nd - the Newman s i te i s  i n  the 
next-to -worst c l a s s . In regards  to exi st i ng a i r  qua l i ty - the c i t i es 
of Owensboro and Henderson and Vanderburgh  County i n  I nd i ana are s hown to 
be  in  the next-to-worst c l a s s .  Al l of these factors wou l d  i n d i cate that 
Newman i s  not a l i ke l y  s i t e .  

T h i s  i nforma t i on wa s ava i l ab l e t o  t h e  proposers of th i s proj ec t ,  but  nowhere 
i n  the DE IS  i s  t h i s  i nformati on descri bed . Th i s type of i nforma t i on 
certa i n ly  i nd i cates  that the s i te sel ecti on process i s  open to quest ion . 
Why d i d  t he DOE not u se th i s  i nforma t i on? ( Commenters : 6 ,  p .  4 ;  6 0 ,  p .  1 3 ) 

Response : The c i ted document was a gener i c  study and i s  not i ntended to substi tute 
for a proj ect-spec i fi c se l ec t i on process (Append i x  B ,  E I S )  wh i c h  wou l d  cons i der a 
g reat many factors i n  addi t i on to those c i ted . The E I S  eva l uated Newman rel a t i v e  to 
a l ternati ve s i tes ( Se c t .  2 . 3 . 2 . 1 ) .  

1 2 . 7  Comment :  The use  o f  ra i l roads to del iver  coal  to the proj ect s i gn i f i cant ly  reduces 
t he i mportance of water transportat ion  as  a s i te sel ection  c r i teri on . There
fore , a reeva l ua t i on of the a l ternat i ve s i tes wi th reduced empha s i s  on 
water trans porta t ion  wou l d  seem to be appropr i a te in the f i na l  E I S . 
( Commenter :  Spea ker 28 ) 

Respons e :  As d i scussed i n  Append i x  0 o f  the E I S  ( F l oodp l a i n/Wetl ands Rev i ew )  barge 
access i s  essenti a l  for the del i very of l a rge p i eces of construct i on mach i nery and 
process equ i pment , regard l ess  of coal del i very . In addi t i o n , the s i te se l ec t i on 
process  factored i n  the needs o f  the expanded commerc i a l  pl ant ,  wh i c h  wou l d  l i ke ly  
req u i re coa l del i very by barg e .  Therefore , water transporta t i on i s  a necessary and 
important s i te s e l ection  cr i ter i on .  
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1 2 . 8 Comment :  The val i d i ty o f  the i n i ti a l Rust  study i s  i tsel f questi onabl e ,  not o n l y  
f o r  i ts tota l d i s regard of  env i ronmental factors , b u t  a l so i n  l i g ht o f  
l ater des i gn changes i n  t h e  pl a nt  a n d  beca use o f  i ncon s i sten c i es i n  the 
o r i g i na l  sel ection  proces s .  The Rust study was p remi sed on a 2 ,000 tpd 
fac i l i ty ;  howeve r ,  the c urrent p l a n  is fo r a 6 ,000 tpd p l ant  w ith  ca pac i ty 
for expans i on to a 30 , 000 tpd commerc i a l  fac i l i ty .  ( Commente rs : 38 , 
p .  34 ; 6 ,  p .  2 )  

Respons e :  A s  d i scussed i n  Appendi x  B o f  the E I S ,  when DOE became the sponsor of  the 
p roject , an i ndependent a l ternat i ve s i te a na l ys i s  was deemed necessary and was 
i n i t i ated . The characte r i s t i c s  of the p roposed s i te l end themsel ves not on ly  to the 
construct i on and operat ion  of a 2000 tpsd fac i l i ty but a l so to a 6000 or 30 , 000 tpsd 
p l ant (wi th the exception o f  ash d i sposal  for the commerc i a l  fac i l i ty ) .  The expan s i on 
i n  p l ant capa c i ty does not i nt roduce any unmi t i gatabl e adverse env i ronmental  impacts 
that woul d d i squa l i fy the proposed s i te or render the a l te rnat i ve s i te eval uation 
obsol ete .  

1 2 . 9  Comment :  I f  there i s  a s i gn i f icant  change i n  the sca l e  o f  the p l a nt  ( down -s i z i ng the 
p l ant  to  3000 tpsd )  compl i ance with  NEPA and Executi ve Order 1 1 988 requ i res 
a new and comprehens i ve s i te se l ection  study .  ( Commenter :  1 7 ,  p .  9 )  

Response : Down-s i z i n g  the pl ant  wou l d  not requ i re a new s i te se l ection  study .  See 
response to Comment 1 2 . 8 .  

1 2 . 1 0  Comment :  I t  i s  necessary under  Executi ve Orders 1 1 988 and  1 1 990 to determi ne i f  other 
s i tes  wou l d  o ffer a p racti cal  a l ternati ve to reduc i ng the fl oodp l a i n/wet l ands 
e ffects caused by deve 1 opment  o f  the Newman s i te .  ( Commenter :  1 7 , p .  5 )  

Response : See response to comment 9 . 2 .  
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1 3 .  SOL I D  WASTE 

1 3 . 1  Comment : S i nce the DE I S  was pub l i s hed , regu l at i ons  have been publ i s hed i n  the 
Federal Register ( January 1 2  and February 5 ,  1 98 1 ) formal i z i n g  EPA ' s 
groundwater protect i on strategy i n  respect to l ocat i on and performance 
standards  for haza rdous  waste d i sposal  fac i l i t i e s .  I n  th i s regard , the 
FE I S  shou l d  d i scuss  the potent i a l  for l eac hate and other subsurface d i s
c ha rges  from the res i dual  d i sposal  a rea and the i r  potent i a l  impact on 
futu re domest i c  agri cu l tu ral , i ndustri al , and commerci a l  g roundwater  
u ses  i n  the area . ( Commenter :  56 , p .  3 )  

Response : Add i t i ona l  g roundwater mode l i ng i n formati on supp l i ed by I CRC has  been 
added i n  Append i x  R of  the FE I S .  Groundwate r hyd ro l og i c  cond i t i on s  at the s i te are  
d i scus sed in  rev i sed Sect .  3 . 2 . 2 . 2  of  the FE I S .  A g roundwater contami nat i on con
t i n gency pl an has a l so been added in  Append i x  HH . 

1 3 . 2  Comment : The s i te i s  l ocated i n  a moderate ly  sei smi c-acti ve area , a s  the D E I S  po ints  
out .  But the DE I S  fa i l s  to say what the des ign  c r i te r i a  for  acce l erat i on 
wi l l  be for the hazardou s waste l andfi l l .  Wi l l  the l andfi l l  be a b l e  to 
wi thstand an earthquake that resu l ts in  an acce l erat i o n  of 0 . 1  g ?  Wi l l  i t  
be abl e to wi thstand a 0 . 25 g acce l e rati on ?  ( Commenters : 64 , p .  5 ;  
Speakers 38 ; 22 ; 2 1 , p .  1 2 ;  1 8 ,  p .  9 ;  1 2 ,  p .  1 2 )  

Respon se : The ab i l i ty of the l andfi l l  l i ner system to wi thstand earthquake- i n duced 
acce l e rati on i s  not an app l i cabl e des i gn cri ter i on . The appropriate cri teri a to 
protect aga i n st m inor  d i fferen t i a l  settl ement (wh ich  mi g ht resu l t  from earthquake
i nduced so i l  l i quefacti on )  have been i n c l uded in the l i ner  des i g n .  Maj o r  settl ement 
that resu l ts in a breac h wi l l  be detected and repai red before groundwater contamina
t i on occurs  ( see response to comment  1 3 . 3 ) . 

1 3 . 3  Comment : The geo l o g i c  report i n  the append ixes  of the D E I S  po i nts  out that the l oose 
r iver  sand depos i ts that the sol id  waste mater ia l  wi l l  be  p l aced on are 
defi n i te l y  su scepti b l e  to  the l i quefac t i on phenomenon . Th i s occurs when 
an earthquake happens  and the groundwater l evel s are h i g h .  The mater ia l  
l i tera l l y  l i quefi e s , muc h i n  the sense of qu i c ksand . Thi s wou l d  certa i n l y  
jeopard i ze the conta i nment efforts for thi s l andfi l l . 
( Commenters : Speakers 2 2 ;  64 , p .  5 ;  2 1 , p .  1 2 )  

Respon se : Append i x  L men t i on s  that the probabi l i ty of soi l l i quefact i on i s  remote . 
A j o i n t  occu rrence of the l Oa-year fl ood and an ea rthquake wou l d  be requ i red .  I f  
l i quefact i on �ccurred , the most  severe re su l t wou l d  be several i nc hes  o f  ground 
settl ement . ' The ash ponds , with the i r  fl ex i bl e  l i n i ng s  and l eachate detecti on systems 
founded on several feet of c l ay are not settl ement- sen s i t i ve structures . They shou l d  
b e  abl e t o  conform wi th l i tt l e  o r  n o  d i stre s s .  

Add i t i onal  so i l te sti ng by geotechn i ca l  s u bcontrac t i ng fi rms  i s  pl anned for the s i te .  
L i q uefact i on potent ia l  wi l l  be further assessed a t  that t i me .  I f  i t  i s  determ i ned 
that t he l i ners have some remote pos s i b i l i ty of  fa i l i ng ( i f  l i quefact i on potent i a l  
i s  pre sent ) ,  s u bg rade i mprovemen ts w i l l b e  made o n  the near-su rface , l oose , granu l ar 
so i l s .  Improvements  are made by compac t i ng the soi l s ,  through  vari ou s standard mea
s u re s ,  to w i t hstand earthquake- i nduced accel erati ons  of 1 5% of  grav i ty .  

Pre l im i nary groundwater mode l i ng was conducted as sumi ng  a worst-case s i tuat i on ( i . e . , 
a breach or  total fa i l u re of the l i n i ng system ) . Resu l ts  i nd i cate that i t  wou l d  take 
several years for tox i c  mate r i a l s to reac h the g roundwater tab l e  and concentrate to 
harmful l eve l s .  A l i ner fai l u re wou l d  be q u i c k l y  detected by the l eachate detec t i on 
system , and excavat ion  and l i ner  rep a i r  measures  cou l d  be taken we l l  before ground
water contam i nati on cou l d  occur .  
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1 3 . 4  Commen t :  Prob l ems wi th the water tab l e r i se assoc i ated w i t h  fl ood i ng are l i ke l y .  
Al ternate fl oat i ng and sett l i ng of  th i s a s hpond cou l d  cause breac h i ng i n  
t h e  l i ner  a t  severa l po ints , and a s  yet , noth i ng h a s  been wr i tten about 
how th i s  probl em cou l d  be a l l evi ate d .  ( Commen ters : 2 1 , p .  1 2 ;  64 , p .  5 ;  
Spea kers 38 ; 1 8 ,  p .  1 ;  5 6 ,  p .  2 6 )  

Re sponse : L i ner fl otati on control and m i t i gati on of l i ner fa i l u res  a re d i scussed i n  
rev i sed Sect .  4 . 2 . 2 . 2  and Append i x  C of  the F E I S .  

1 3 . 5  Comment : " I t i s  bel i eved that publ i c  hea l th impacts res u l t i n g  from l eac h i ng o f  b i o
l og i cal l y  act i ve org a n i c  compounds wi l l  be m i n i ma l  ( Appen d i xes  C and P ) . "  
There i s  no i n format i on about the orga n i c  con st i tuents of l eachates from 
coal , s l ag ,  f ly  dust , or SRC product i n  the append i xes ; therefore , no 
data su pports that " be l i e f . " On the other hand DOE/HHS /EPA pub l i cat i on 
0-5 MTR-79W 1 5902 , "Hea l th Effects  of Coa l  Technol ogi e s , "  p .  84 , state s ,  
"There i s  con s i dera b l e  evi dence that coal refuse dumps w i l l  con t i n ue to 
produce s i gn i fi cant quan t i t i e s  of water- borne contami nants  for many years 
a fter the i r  d i sposal . "  ( Commente r :  1 8 ,  p .  6 )  

Respon se : Organ i c  carbon content of l eachate from the SRC prod uct i s  reported i n  
Appendix P of  the E I S .  Da ta a re not ava i l ab l e t o  ident i fy orga n i c  compou nds i n  the 
l eac hate from the SRC product .  Recent test i ng of SRC- I ga s i fi e r  s l ag by ORNL i nd i 
cated that e ssenti a l l y  no water- sol ub l e orga n i c  comp ounds ex i st i n  the s l ag .  Total 
o rg a n i c  carbon content of  coa l p i l e  l eachate i s  a l so very l ow .  Wastes w i t h  the 
poten t i a l  to l each  s i gn i fi cant quant i t i e s  of organ i c  compounds w i l l  be stored i n  the 
hazardou s wa ste l andfi l l . 

1 3 . 6  Comment : Tests  to determ i ne the c l a ss i fi cat i on of the ga s i f i er waste under RCRA have 
not been compl eted . I f  these tests show the waste to be hazardou s ,  w i l l  
the l andfi l l  be ra i sed above the 1 00-year fl ood l evel ? Th i s determ i n at i on ,  
a s  we l l  a s  the l each i n g  tests for the meta l - beari ng  s l udge from the water 
treatment system , shou l d  be i n cl uded in the F E I S .  ( Commenter :  64 , p. 4 )  

Response : Tests  from the wastes generated i n  a p i l ot-sca l e  gas i fi e r  are comp l eted 
and i nd i ca te that the gas i fi e r  by- products w i l l  be nonhazardous . Te s t i ng of the 
wa stes from a commerc i a l - s i z e  g a s i fi er wi l l  be cond ucted when the demon strat i on 
fac i l i ty i s  bu i l t  to ver i fy th i s c l a s s i f i cat i on .  Al though the bases  of the a s h  ponds 
a re be l ow the 1 00-year fl ood , they wi l l  be d i ked above the 500-year fl ood to prevent 
d i rec t f l ood water i nundati on . The ponds w i l l  be de s i gned aga i n st the u n l i ke l y  event 
of  so i l  l i quefacti on ,  wh i c h cou l d  potenti a l l y  resu l t  o n l y  from a comb i ned occu rrence 
of the 1 DO-yea r  fl ood and an earthquake .  One mi t i g at i on mea sure i s  to we i ght the 
ponds aga i n s t  upward pressures  from h i g h  groundwate r l eve l s  ( wh i c h  wou l d  a l so resu l t  
from the 1 00-year f l ood satura t i on of the s i te )  ( see Sect . 4 . 2 . 2 . 2 ) .  

Al though l eac h i ng tests have not been performed on the metal - beari ng s l udges , these 
wa stes a re expected to be hazardou s .  They wi l l  be d i sposed of in  an approved hazardou s 
c l a s s i f i ed l andfi l l .  The sl udge wi l l  con s i st  ma i n ly  of the chem i ca l s u sed for prec i p 
i tat i on ,  such  a s  l i me , a l um ,  and ferri c ch l ori de .  On l y  a sma l l fract ion of  the dry 
s l udge we i g ht w i l l  cons i st  of tox i c  meta l s .  Leac hate tests for the metal s l udge wi l l  
be performed when the l aboratory study for wastewater treatment generates a suffi c i ent 
quant i ty of the s l udge sampl e .  

1 3 . 7  Commen t :  Rather than go i ng a head and produc ing  quant i t i es of these wastes w ithout  
proper d i sposal  tec hnol ogy - wh i c h i s  the cart  before the horse ph i l osophy _ 
we s hou l d  i n stead so l ve the prob l em now and then proceed . I urge the I CRC 
and DOE to a ss ume th i s  approach to the prob l em .  W i t h  the cu rrent pl an ,  who 
i s  to a s s ume the respons i b i l i ty and l i ab i l i ty for these wa stes i f  the pl ant 
were ever to be cl osed ? ( Commen ter :  39,  p .  3 )  
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Respon se : The hazardou s l andfi l l  wi l l  be desi gned to meet the RCRA requi remen ts  for 
hazardous was te d i s posal fac i l i t i e s .  Thou g h  not expected to requ i re a hazardou s 
l andfi l l ,  the fi rst  gas i f i er  s l ag and a s h  pond wi l l  be des i gned wi th t he same key 
features as those u sed for the hazardous l andfi l l , that i s ,  doubl e l i ners and pro
v i s i on s  for mon i tori ng wate r w i t h i n  the pond and l eachate between l i ners  and g round
water .  See a l so response to comments 1 3 . 8  and 1 3 . 1 6 .  A d i scuss i on of c l osure 
requ i rements , as requ i red by RCRA , has been added as Sec t .  C . 2 . 2 . 3  i n  Appen d i x  C of 
th i s FE I S .  

1 3 . 8  Comment : Have tests  been performed on the proposed synthet i c  l i ner for the l andfi l l , 
and what wi l l  that l i ner be made o f ?  Wi l l  i t  provi de 1 00% i mpermeabi l i ty 
to l eachate ? I f  not , how impermeabl e i s  i t ?  Wi l l  i t  be su scepti bl e to 
attack by the organ i c  chemica l  fract i on of the was te ?  ( Commenters : 64 , p .  
4 ;  2 1 , p .  1 3 ;  56 , p .  2 6 )  

Re sponse : Syn thet i c  l i ner tes t i ng wi l l  be conducted a s  part of the sel ecti on proces s .  
Prel imi nary sel ecti on o f  l i ner mater i a l s wi l l  be based o n  knowl edge o f  the expected 
compati bi l i ty of the mater ia l  wi th the l eachate , whi c h  wi l l  be generated by the 
was tes . Test i ng on the prel imi nary l i ner  mate ri a l s wi l l  be  c onducted by expo s i ng 
the l i ner  to l eachate generated by the wastes for a fi n i te t ime . The specimens are 
s u bj ec ted to a vari ety of tests  before and after exposure to the wastes to determine  
the  adequacy of the  materi a l s .  The types of tests i nc l uded are thi ckness  ( swel l ) ,  
ten s i l e  s trength , e l ongat i on at  break ,  hardness , and tear strength measu rement s ;  
water absorpti on and extract i on tests ; s eam s trength , puncture res i stance , water 
vapor transm i s s i on ,  and den s i ty measu rement s ;  and l eachate a bsorpti on tes t s .  L i n e r  
tes t i n g  i s  an i ntegral part o f  t h e  detai l ed l andfi l l  a n d  a s h  pond des i g n . L i ner 
mate r i a l  i s  d i scu s sed in  response to commen t  3 . 57 .  

1 3 . 9 Comment :  Page 4-2 , second compl ete paragraph . I n  t h i s sec t i on and t hroughout the 
D E I S , the a s h  ponds and the res i dua l  d i sposa l  areas were descri bed as  
hav ing  a c l ay l i ner  wi th  a depth  of 3 ft . Howeve r ,  i n  Append i x  R t he 
des i gn parameters for the cl ay l i ner  on the a s h  and waste d i sposal  a rea 
were g i ven a s  6 i n .  The FEIS s hou l d  e l i m i n ate th i s apparent i nconsi stency 
in des i gn of the a s h  ponds and res i d ua l s d i s posal  a rea . ( Commente r :  5 6 ,  
p .  3 )  

Respon se : Appen d i x  R has  been rev i sed so that i t  i s  con s i stent at 3 ft . 

1 3 . 1 0  Comme n t :  Tox i c  sol i d  was tes  wi l l  be put i nto a l andfi l l  w i th a c l ay l i ner  and a 
l eachate col l ecti on system . What potent i a l  effects may occur  w ith  th i s 
proce s s ? ( Comenters : 1 8 ,  p .  8 ;  Speakers 38 ; 47 , p .  3 )  

Response : Sol i d  waste d i s posal  l andfi l l s  are be i ng desi gned to prov i de tota l 
containment of the wastes and l eachates  deri ved from the was te s .  An a rray of 
g roundwater mon i tori ng equ i pment wi l l  be i n s ta l l ed u nder and around  the l andfi l l s  
to  detect i n f i l trati on of l eachates , and remed i a l  measures a re be i n g  devel oped to 
correct any probl ems that a r i s e  ( see Sec t .  4 . 2 . 2 . 2  and Append i x  C ) . 

1 3 . 1 1  Comment : Des i g n s  fO.r sol i d  waste d i sposa l  are descri bed as hav i n g  " smal l "  poten t i a l  
p u b  1 i c hea l th impact s ,  but t h e  statement doe s  not speci fy what " sma l l "  i s .  
( Commente r :  Speaker 1 9 )  

Response : Impacts from sol i d  waste d i s posal a re d i scussed i n  Sec t .  4 . 2 . 2 . 2  of the 
E I S .  So l i d  waste d i sposal  faci l i ti es are bei n g  des i gned to prevent human exposure to  
any potenti a l l y  tox i c  substance s .  Operati ona l mon i toring i n  and a round the d i s posal 
a reas i s  pl anned to detect escape of l eachates from the secure l andfi l l ; remedi a l  
treatment wi l l  b e  undertaken t o  recover i nfi l tra t i n g  con tami nant s .  The qua l i tati ve  
term " sma l l "  has  been del eted from the text .  Worst-case quan t i tati ve  impacts on 
g roundwater have been eva l uated and added to Append i x  R .  
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1 3 . 1 2  Commen t :  I n  the event that s i t i ng of hazardou s wa ste d i sp osa l areas cannot be comp l eted before the p l ant beg i n s  operat i on ,  the FE I S  s hou l d  spec i fy v i ab l e a l ternat i ves for the permanent d i sposal  of these wa stes and i den t i fy a mon i tor i ng p l an to ensure that these haza rdous su bstances wou l d  not be re l eased i nto the env i ronment . ( Commenter : Speaker 2 1 ) 
Respon se :  Opera t i on of the p l ant wou l d  not beg i n  u nt i l the RCRA perm i t  has  been obta i ned for the hazardous waste l andf i l l .  

1 3 . 1 3  Commen t :  Page C-32 , Sect .  C . 2 . 3 . 2 .  The FE I S  shou l d  i n d i cate the sc hedu l e  by wh i c h  more deta i l ed des i gn i n forma t i on concern i n g  the secure l andfi l l s wi l l  become ava i l ab l e .  ( Commente r :  56 , p .  2 6 )  
Re sponse : These act i v i t i e s  wi l l  be conducted i n  accordance wi th perm i t  a pp l i cat i on s  s hown i n  Append i x  W .  Append ix  E E  conta i n s t he  work p l an  between DOE , EPA , a nd  KDNRE P .  

1 3 . 1 4  Comment : N o  men t i on i s  made here o f  the s i te hav i ng recen t ly  been en l arged by more than 9 . 9 ha ( 400 acres ) ,  apparen t l y  to store s l  ag , and i t  i s  not stated that , accord i ng to t he P hase Zero Del i verab l es ,  a 587-ha  ( 1 450-acre ) s i te wou l d  not be adequate to hol d the s l ag for more than 1 4  yea rs of commerc i a l  operat i on .  The F E I S  s hou l d  b e  more exp l i c i t  about the waste prob l em .  Can 601 ha ( 1 485 acre s )  conta i n  the s l ag from the ent i re per i od expected for corrvnerc i a l operat i on ?  If s o ,  how ? If not , where wi l l  it be pu t ?  ( Commenters : 46 , p .  3 ;  5 1 , p .  2 )  
Re spon se : On s i te d i sposal  areas wi l l  be des i gned to conta i n  fi ve years of wastes _ the du rati on of the demons trati on p ha s e .  Cont i nued operat i on at the demon strati on sca l e  for an add i t i ona l  1 5  years wou l d  requ i re an add i t i on a l  a pprox i mately 48 . 6  ha ( 1 20 acres ) of a s h  pond s .  Therefore , i f  the fac i l i ty i s  not expanded , s uff i c i ent l and wou l d  be a va i l ab l e  at the s i te for these ash  pond s .  W i t h  expan s i on to a commerc i a l  fac i l i ty and operat i on for 14 yea rs , an add i t i on a l  224 ha ( 560  acre s )  wou l d  b e  req u i red for a s h  storage , on l y  7 2  h a  ( 1 80 acres ) o f  whi c h  wou l d  be on s i te .  Before expans i on , d i sposal  a l ternat i ve s for a s h  that cannot be stored on s i te wi l l  be eva l u ated . These a l ternat i ves i nc l ude : f i xati on as a so l i d  and sa l e  as a commerc i a l  commod i ty ,  f ixat i on and u se for l and rec l ama t i on ,  and acqu i s i t i on o f  add i t i on a l  offs i te l and for d i s posa l . 

1 3 . 1 5  Comment : I f  n o  procedure for decomm i s s i on i ng these l andf i l l s  ex i s ts , why i s  i t  necessary to store ga s i f ier  wa stes i n  1 i q u i d  form ? ( Commente r :  5 1 , p .  2 )  
Response : Ga s i f i e r  wastes wi l l  be s l u rr i ed to the a s h  d i sposa l  pond , and the sol i d  w i l l  sett l e  t o  the bottom of the pond . Experi ence wi th ot her gas i f i er  a s hes ( SAS OL)  i nd i cates that the ash so l i d i f i e s  when dewatered . Sol i d i f i cat i on i s  part i a l l y  cau sed by forma t i on of a cement- l i ke mater i a l . I n  the case of the a s h  ponds , the a s h  can be dewatered by underdra i n s  and a decant sys tem , and the ponds can be c l osed by cove r i n g  t h e  a s h  wi th a c l ay cap .  Add i t i on a l  stud i es are b e i n g  performed to en sure that  the ash sett l e s  and dewaters a s  expec ted , and compari son s of wet and dry ash convey i ng a re be i n g  made . See a l so Sect .  C . 2 . 3  of th i s  FE I S .  

1 3 . 1 6  Commen t :  The D E I S  does not add res s  the l ong- term effects o f  the wa ste l andfi l l s .  Once the areas have been covered , wi l l  u se of the l and be restr icted any ? I f  not , what i s  the potent i a l  for eventua l  seepage from the p i t s  and con tam i nat i on o f  so i l , p l ants , a n d  gra z i ng an ima l s ?  ( Commente r :  64 , p .  4 )  
Respon se : The cu rrent f i n a l  reg u l at i ons under 40 CFR Part 267  of RCRA regu l at i on s  deal i n g  w i th new haza rdous waste treatment storage and d i sposa l fac i l i t i es are performance-based standard s .  Prev i ou s l y ,  EPA  had prop osed standards that app l i ed gener i c  des i gn c r i ter i a .  However , because  o f  the g reat d i vers i ty i n  s i te characteri st i c s , EPA  now bel i eves a case- by-case rev i ew of each fac i l i ty des i gn and i ts re spect i ve s i te w i l l  prov ide greater a s surance that the groundwater and su rface water 
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a re protected from potenti a l  l ong-term adverse envi ronmental i mpacts . To t h i s end , 
t he c l osure p l an for the SRC- I faci l i ty wi l l  be devel oped i n  conjunct i on w i t h  both 
the EPA and Kentucky Departmen t  of Natural Resources and Env i ronmental  Protect ion 
( KDNREP ) and wi l l  be submi tted for rev i ew and approval to these agenc i e s  before 
constructi on of the hazardou s waste fac i l i t i e s .  The scope of the c l osure p l an has  
been i nc l uded as Sec t .  C . 2 . 2 . 3  i n  Append i x  C of the FE I S .  Append i x  R of the FE I S  
presents prel imi nary model i ng of  l ong-term i mpacts of  sol i d-waste d i sposa l . 

1 3 . 1 7  Comment :  Page C-42 , Sec t .  C . 3 . 2 . 1 .  The F E I S  shou l d  i n d i cate t he schedu l e  by wh i ch 
a deci s i on i s  expected regard i n g  the poss i bl e  stabi l i zati on of wa ste bri nes . 
( Commen ter : 56 , p .  27 ) 

Response : The spec i f i c  sched u l e  i s  not current ly  avai l a bl e .  Th i s  i ssue w i l l  be 
reso l ved in accordance w i t h  the DOE /EPA/KDNREP Work P l an presented i n  Appen d i x  E E .  

1 3 . 1 8  Comment :  Di sposa l s i tes  s hou l d b e  l i ned w i t h  a n  imperv i ou s  mate r i a l  after t h e  top
soi l has been removed and stockp i l ed .  As the di sposa l area i s  fi l l ed ,  the 
topsoi l shou l d  be redeposi ted on t he ash , and the a rea shou l d  be revegetated . 
Revegetati on shou l d  con s i st  of p l an t i n g  a gras s /l egume commun i ty of orchard 
grass  and c l over wh i ch s hou l d  then be a l l owed to proceed through  n atu ral 
succes s  i on .  ( Corrrnenters : 9 ,  p. 4; 2 1 , p. 1 3 )  

Respon se : Current  p l an s  for the a s h  pond and hazardous l andfi l l  d i sposal a reas  
i nc l ude removal  and stockp i l i n g  of topso i l  before excavati on of t he s i te s .  The  
topsoi l wi l l  be stored for l ater red i spos i t i on on  fi l l ed d i sposal  s i te s .  The s i tes 
wi l l  be covered accord i n g  to EPA  and KDNREP requ i rements , topped wi th  the topsoi l ,  
and revegetated . 
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1 4 .  LAND USE 

1 4 . 1 Commen t :  The prob l em of the l oss  of prime fa rml and i s  not adequately d i scu s sed 
in the DE I S .  

O f  the nearl y 607 h a  ( 1 500 acres ) o f  the S RC- I s i te area , 9 1 % ,  or a bout 
547  ha ( 1 350  acres ) ,  i s  pr ime fa rm l and , wi th soybean s  the pr i nc i p a l  crop . 
Th i s  l and i s  1 i ke l y  to be removed " permanently"  from agr i cu l tura l  produc
t i on through severe a l tera t i on and contam i nat ion  of  the s i te from wa stes 
a s soc i ated with syn fue l  product i on .  Can Kentucky afford th i s l oss  of pr ime 
fa rml and ? 

DOE ' s  p roposa l to purchase farm l and i n  the v i c i n i ty of the SRC- I p l ant and 
cea se agri c u l tura l act i v i ty on that l and to offset part i c u l ate emi s s i on s  so 
that the p l ant can qua l i fy for an a i r  qua l i ty perm i t  exposes DOE ' s  apparent 
i nd i fference to the nati ona l ly recog n i zed prob l em of the l os s  of agr i c u l tura l  
l an d s .  ( Commenters : 44 , p .  2 ;  45 , p .  1 ;  5 ,  p .  1 ;  38 , p .  64 ; Speaker 73 ) 

Respon se : Impacts re l at i n g  to the l os s  of pr ime farml ands resu l t i n g  from the S RC- I 
project were d i scus sed i n  Sec t s .  4 . 2 . 1 . 1 ,  4 . 2 . 1 . 2 ,  and 4 . 2 . 5  and  i n  the a l ternat i ve 
s i te a n a l ys i s  presented i n  Sect s .  4 . 3 ,  4 . 4 ,  and Append i x  B of the D E I S . The percentage 
of pr ime fa rml and removed by the S RC - I  fac i l i ty amo unts  to about 0 . 65% of Da v i es s  
County ' s  pr ime fa rml and . The potent i a l  m i t i ga t i n g  mea sure s  i n vo l v i n g offsets were 
ment i oned s o l e l y  to i nd i cate that the maj or source of part i c u l ate emi s s i ons  i n  the 
v i c i n i ty of the s i te i s  a g r i cu l tura l  act i v i ty .  ( See re sponse to c cxnmen t 7 . 3 1 . )  

1 4 . 2  Comment : The s i te area to be removed by the SRC- I fac i l i ty i s  c orrect a s  shown i n  
th i s  ta b l e ;  howeve r ,  the tota l  s i te area h a s  been i ncreased t o  6 0 0  h a  
( 1 484 acres ) .  The l and u s e  c l a s s i f ica t i on of  the add i t i on a l  1 76 h a  
( 434 acre s )  has  not been determ i ned . The FE I S  shou l d  n o t  i gnore th i s  
matter .  ( Commenter :  46 , p .  3 )  

Re sponse : The 1 76-ha ( 434-acre ) add i t i on to the s i te noted i n  Tab l e  4 . 3  i s  s i m i l a r  
t o  the re st o f  the s i te i n  terms of  crop l and and wi l d l i fe hab i tat . However ,  the 
add i t i on conta i n s  no r i pa r i an and fl oodp l a i n  forest . Th i s  has  been noted in Sec t .  
4 . 2 . 1 . 3 of t h e  FE I S .  

1 4 . 3  Commen t :  An nua l  va l ue o f  the l oss  o f  agr i cu l tural  produc t i on g i ven i n  the DE I S  wa s 
c a l cu l ated on the ba s i s  of an earl i e r ,  425-ha  ( 1 050-acre ) s i te .  Da ta on 
the agr i c u l tural producti on for the c urren t l y  proposed s i te i s  not g i ven . 
( Commente r :  3 8 ,  p .  63 ) 

Response : Tab l es 4 . 3  and 4 . 4  have been rev i sed to ref l ect the annua l  va l ue of the 
l os s  of agr i c u l tura l produc t i on ba sed on the new 600-ha ( 1 484-acre ) s i te .  

1 4 . 4  Comment : The F E I S  s hou l d  more defi n i t i ve l y  add res s  agr i c u l tura l  l and impacts 
a s soc i a ted wi th the power- l i ne r i g ht-of-way to the project , pos s i b l e 
w iden i ng or improvement of transporta t i on corridors s uch  a s  U . S .  6 0 ,  
hou s i n g ,  commerc i a l  deve l opmen t ,  and anc i l l a ry i ndustr ies  a s soc i ated 
wi th the proj ec t ;  these c osts  shou l d  be added to the tota l annua l va l ue 
of agr i cu l tural  producti on that wou l d  be forfe i ted . ( Commen ters : 1 2 ,  
p .  1 3 ;  38 , p p .  62-63 ; Speaker 1 9 ) 

Response : Sec t i on 4 . 2 . 1 . 1  has been expanded to address th i s  commen t .  

1 4 . 5  Comment : Al though spec i fi c  m i nes  to feed the p l ant have not been ident i f i ed , i t  
i s  e st imated that about 660 h a  ( 1 630 a cre s )  per year wi l l  b e  d i sturbed . 
G i ven a l i fe expectancy of 20  to 30 years  for the comme rc i a l  p l ant , that 
wou l d  amount  to the " d i stu rbance"  of  1 3 , 200 to 1 9 , 800 ha ( 3 2 , 600 to 
48 , 900 acres ) .  How much of th i s w i l l  be fores t ,  pa stu re , and crop l and ? 
( Commenters : 44 , p. 2 ;  38 , pp . 62-63 ) 
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Response : Coa l requ i rements for the demon strat i on p hase wi l l  come from ex i st ing  
ml nes . Ta bl e 1 . 1 3  l i sts the  acreage requ i red per  year for the  m i n i ng requ i remen ts to  
su pport a 3 0 , 000 tpsd commerc i a l  p l ant . I t  i s  not  poss i bl e  at  th i s  t i me to state 
wi t h  certa i n ty what percentage of that m i n i ng acreage wou l d  be fore s t ,  pasture , or 
crop l and . 

1 4 . 6  Comment : The l os s  o f  pr ime ag r i c u l tural  l ands needs more study i n  t he c umu l at i ve 
impact area .  The ful l impact of S RC- I , a l l i ed growth , and other fac i l i t i es 
on t he agr icu l tura l l ands and producti on i n  we stern Kentucky and i n  the 
2 1 -county impact reg i on ,  must be eval uated and quant i fi ed i n  t he fi na l  E I S .  

Response : Sect i on 4 . 2 . 5  has been rev i sed to  address  most of t h i s c omment , part i c u 
l a r ly  w i t h  regard t o  the four proposed synfuel  p l ants i n  the reg i on .  Impacts of the 
f i ve e l ectr i c a l  generat i ng fac i l i t i es have not been covered i n  a s  much deta i l .  It i s  
not poss i b l e  to adequate l y  est i mate the quant i ty of l and that wi l l  be affected by the 
" impermanence syndrome" or by petroc hem i ca l  p l ants that m i g ht l ocate near the synfue l  
p l ants or  to est imate the  tota l econom i c  l osses from a l l  d i rect and  i nd i rect cumu l a 
t i ve i mpacts .  M i t i gat i on for the S RC- I proj ect i s  con s i dered i n  Sec t .  4 . 6 .  Deve l op 
i ng m i t i gati on p l an s  for the ot her poten t i al  fac i l i t i e s  i s  n o t  currently fea s i b l e .  

1 4 . 7  Commen t :  The FE I S  shou l d  spec i fy that the c l ea r i n g , constructi on , rec l amati on ,  and 
ma i ntenance of the transmi s s i on l i ne r i g ht-of-way wi l l  fol l ow the suggested 
g u i de l i nes  of the U . S .  Department of Ag r i c u l ture and the U . S .  Department  of 
the I nteri or c onta i ned i n  the pub l i cati on Environmental Criteria for Elec
tric Transmission Systems. ( Commenter : 9 ,  p .  5 )  

Response : DOE has  no author i ty over management of the power- l i ne corr i dor ; i t  
w i l l  be under the control of the B i g  Ri vers E l ectr ic  Corporat i on .  Di scuss i on of 
transmi ss i on l i ne r i g hts-of-way i s  i nc l uded i n  Department of Ag r i c u l ture , Ru ral 
E l ectri f icat i on Admi n i strati on , Fina l Environmental Statement, D .  B. Wilson Station 
Units 1 and 2 and Associated Transmission Facilities, May 1 980 . 

1 4 . 8  Comment : We recommend that the fol l owi ng pract i ces  be i mp l emented a l ong transm i ss i on 
l i ne r i g hts-of-way ( ROW ) . ROWs  throug h areas that must be c l eared of 
ex i st i ng vegetat i on shou l d  be d i s ked , fert i l i zed , and p l anted in a manner 
to  estab l i sh a commu n i ty con s i st i ng of two-t h i rds grasses and l egumes 
( orc hard grass  and c l over )  and one-t h i rd m i xed shru b s .  Ma i ntenance o f  t he 
corr idor i n  th i s commun i ty structure shou l d  be accomp l i s hed by mechan i ca l  
mean s .  ( Commenter : 1 2 ,  p .  1 3 )  

Respon se : Ma i ntenance and control of the power- l i ne corri dor wi l l  be by t he B i g  
Ri vers E l ectri c Corporat i on ( B RE C ) . D OE has no  author i ty i n  th i s regard . See a l so 
response to comment  1 4 . 7 .  
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1 5 . 1 Commen t :  So i l ero s i on control mea su res s hou l d  be fu rther i dent i fied  i n  the FE I S .  
I n  add i t i on ,  the KDNREP ' s  Di v i s i on o f  Conservati on shou l d  be prov i ded the 
opportu n i ty to comment on the Con struct i on Env i ronment a l  Management Pl an ,  
w h i c h  shou l d  desc r i be i n  deta i l  the potent i a l  for eros i on and sed imentat i on 
probl ems assoc i a ted wi th the proj ect and control measure s .  ( Commenter : 
1 2 ,  p .  1 3 ) 

Re sponse : E ros i on control mea s u res  have been further i denti f ied i n  a s oi l  eros i on 
c ontrol p l a n  deve l oped by I CRC , wh i c h  i s  i nc l uded as Append i x  GG i n  the FE I S .  The 
Di v i s i on of  Conserva t i on wi l l  be prov i ded the opportu n i ty to comment on the p l a n .  

1 5 . 2  Comment : What i s  the geol ogy and spec i fi c  natural groundwa ter movement beneath  the 
Newman s i te ?  ( Commenter : S peaker  7 6 )  

Respon se : The F E I S  conta i ns add i t i ona l data , col l ected after i s suance of the DE I S , 
on the g roundwater hydrol og i c  system beneath the s i te ( Sec t .  3 . 2 . 2 . 2 ) . 

1 5 . 3  Comment : Breac h i ng o f  the "c l ay u n i t "  d ur ing  construct i on o f  the Barge S l i p  wou l d  
drasti ca l ly change the groundwater fl ow reg ime - i ncreased hydrau l i c 
grad ient , more contami nants enteri ng groundwater rese rvo i rs from l eachates 
because of increa sed groundwater vel oc i ty i n  the a rea , and subsequent 
pol l u t i on of dri n k i ng water we l l s .  T h i s  prob l em is a g reat threat to the 
nearby commu n i t i es that depend on wel l s  as sources for d r i n k i n g  water .  
( Commenter :  65 , p .  54 )  

Response : Add i t i ona l  groundwater mon i tori ng data obta i ned s i nce i s suance of the 
DE I S  i nd i cates that the a l l uv i a l  aqu i fer  is a l ready i n terconnected wi th  the Green 
Ri ver a l ong the sou theast c orner of the s i te ( see Sect . 3 . 2 . 2 . 2 ) . There fore , 
concerns that excavati on o f  the barge fac i l i ty may adverse l y  a ffect the g roundwater 
hydrol og i c  system are unfounded .  At the t i me the DE I S  was wri tten , i n format i on 
wa s not s uffi c i ent to i dent i fy t h i s  hydra u l i c  c onnecti on be tween the r i ver  and the 
aqu i fer .  
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