
Il 
DOE/EIS-0069/V1 

final Environmental Impact Statement 
Volume 1 

Solvent Refined Coal-II 
Demonstration Project 

fort Martin 

Monongalia County 

West Virginia 

u.s. Department of Energy 

January 1981 





- , < 

DEPARTMENT OF ENERGY 

Enclosed is a copy of the Department of Energy (DOE) Final Environmental Impact 
Statement (FEIS) for the proposed Solvent Refined Coal - II Demonstration Project 
at Fort Martin, West Virginia. 

DOE conducted a scoping process in 1979 to obtain input for the preparation of 
the Draft Envi ronmental Impact Statement (DEIS). To obtai n pub 1 i c input on the 
scope of the EIS, DOE held public meetings in Morgantown, West Virginia on 
June 26 and October 22, 1979, and in Pittsburgh, Pennsylvania on October 23, 1979 
to identify key issues for detailed analysis. 

The Draft Envi ronmenta 1 Impact Statement (DOE/EIS-0069-D) was fi 1 ed wi th the 
Environmental Protection Agency on May 23, 1980, and a notice of availability was 
published in the Federal Register on June 2, 1980. Federal, State, and local 
agenci es were supp 1 i ed copies of the draft statement and were requested to 
comment on its contents. In response to requests, copies of the statement were 
also provided to interested groups and individuals. 

Following the Council on Environmental Quality regulations, a 45-day comment 
period was provided for submitting written comments. The commment period was 
subsequently extended to 60 days (from May 30 to July 31) by DOE. Additionally 
the opportunity to comment on the draft statement was provided at public hearings 
conducted in Morgantown, West Virginia, on June 30 and July 1, 1980. Written 
comments and oral comments from the public hearings were given equal consider
ation in preparing this FEIS. 

A Record of Decision will be prepared and published in the Federal Register in 
connection with this proposed action. In considering the comments received on 
the DEIS in preparation of thi s FEIS, the Department has been part i cul arly 
cognizant of the complexity of issues raised in connection with this project. 
Accordi ngly, the Department wi 11 consi der any written comments on the FEIS 
received on or before March 15, 1981, in preparation of the Record of Decision. 
Any comments should be sent to Martin L. Rogowsky, Chairman, Fossil Energy 
Environmental Task Force, Room 5A-061, Forrestal Building, 1000 Independence 
Avenue, Washington, DC 20585. 
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tec hnica l  operabi l i ty ,  econom i c  vi abi l i ty ,  and envi ronmental acceptabi l i ty of the so l vent refi ned 
coal ( SRC- I I )  p rocess at Fort Marti n ,  West  Vi rgi n i a .  Impacts assessed i nc l ude effects o f  the 
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construction  and operati onal moni tori ng p l ans for a s sess i n g  the effecti venes s of mi ti gati on  
measures  for the  duration  of the  demonstrati on phase  are a l so presented . 

( f )  In  a s sess i ng the potenti al  envi ronmenta l impacts o f  the proposed act i on , several program
mati c  and des i gn a l ternati ves are cons i dered and eva l uated . The range of al ternat ives  assessed 
i nc l udes proceedi ng wi th the action as  proposed , mod i fi cation  of the action  and subsequent 
conti nuat ion of the projec t ,  and no further acti on . The modi f i cation sec t i on i nc l udes eva l uati o n  
of a l ternati ve p l ant d e s i g n s  and al ternat ive pl ant s i tes . 

( g )  The proposed action  i s  i ntended to demonstrate the fea s i b i l i ty of a sol vent refi ned coa l 
proces s .  As a resu l t ,  i t  i s  pos s i bl e  that des i g n  c hanges or other s i mi l ar actions  may occur .  
I f  such  c hanges or  act ions  are determi ned to produce s i g n i fi cant adverse envi ronmental i mpacts 
beyond those descri bed i n  thi s F E I S ,  appropri ate NEPA ( Nati onal  Envi ronmental Pol i cy Act )  
doc umentation  wi l l  be pro v i ded .  

( h )  A Record of Dec i s i on wi l l  be  prepa red and  publ i s hed i n  the  lederal Register i n  connecti on 
wi th thi s proposed acti on . In con s i deri ng the comments recei ved on the D E I S  i n  preparation  of 
th i s  F E I S ,  the Department has  been parti cu l arly cogni zant of the compl exi ty of i ssues  ra i sed i n  
connect ion  wi th thi s project .  Accord i ng l y ,  the Department wi l l  cons i der any wri tten comments 
on the F E I S  recei ved on  or  before March 1 5 ,  1 98 1 , in preparation  of the Record of Dec i s i o n .  Any 
comments shou l d be sent to Ma rti n L .  Rogowsky , Cha i rman , Fos s i l  Energy Envi ronmental Task Force , 
Room 5A-06 l , Forresta l Bu i l d i ng ,  1 000 I ndependence Avenue , Washi ngton , DC 20585 . 
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FOREWORD 

Th i s Fi nal  En v i ronmental Impact Sta tement ( FE I S )  i s  i s sued by the u.s. Depa rtment of Energy 
rega rd i n g  the Department ' s  proposal  to bu i l d  and operate a sol vent refi ned coal ( SRC - I I )  demon
strat i on pl ant at Fo rt Mart i n ,  West Vi rg i n i a ,  on a cost- shared ba s i s  wi th the Federa l Republ i c  of 
Germany , Ja pan , and SRC Internat iona l , I nc . [composed of The Pi ttsburg & Midway Coa l M i n i n g  Co . ,  
a whol l y  owned s u bs i d i a ry of Gul f Oi l Corporation ( 50% ) ,  and the West German ( 25%)  and Japanese 
( 25% )  i nd u stri a l  part i c i pants]  in order to demonstrate the techn i ca l  operabi l i ty ,  econom i c  
v i ab i l i ty ,  a n d  envi ronmental acceptabi l i ty o f  the SRC- I I  proces s .  The project i s  desi gned w i t h  
t h e  poten t ia l  for t h e  u l t i mate devel opment o f  a 30 , 000-tpsd commerc ia l  fac i l i ty .  Th i s  doc ument 
has been prepa red i n  accordance w ith  the Nati onal Envi ronmental Po l i cy Act (NEPA )  of 1 969  as  
i mp l emented by  regu l ati ons  promul gated by  the  Counc i l  on Envi ronmenta l Qual i ty ( CEQ )  ( 40  CFR 
Pa rts 1 500- 1 508 ,  November 1 978)  and DOE impl ementi ng g u i de l i ne s  (45 FR 20694 , Ma r .  28 , 1 980) . 

The proposed action wi l l  not requ i re the open i ng of a ded i cated coal mine  or s i gn i f i cant expan 
s i on of exi sti ng m ines  to suppl y the neces sary feed coal . Therefore , impacts at speci fi c mines  
are not  addressed i n  th i s  statement . However , because reg i onal m in ing  impacts  wi l l  i nc rease 
i nc remental l y  as a resu l t of th i s  project ,  these are d i scussed generi cal l y  and on a regi onal 
bas i s in Sec t .  1 . 4 . 3 . 5 .  

One o f  the pri mary obj ecti ves of the demon strat i on pl ant program i s  to obta i n  an envi ronmental 
data base . The data wi l l  be u sed by regu l atory agenc i e s  to establ i sh req u i remen ts for ma i ntai n
i ng acceptabl e envi ronmental qual i ty and by i ndu stry to eval uate the economics  of a commerci a l 
fac i l i ty i nc l ud i n g  requ i red envi ronmenta l control s .  I t  i s  a s sumed that the dec i s i on to construct 
a commerc i a l - scal e fac i l i ty at the demonstration pl ant s i te wi l l  be made in consi derati on of 
i n formation  obta i ned by constructi on and operation  of the demonstration fac i l i ty .  The anal ys i s  
that fo l l ows focuses  on envi ronmental i ssues  that can be i denti fi ed at thi s time a s  potentia l  
i mpacts of or l i m itations  to  commerc i a l  devel opment at  the  proposed s i te .  Al though the  anal ys i s  
of  commerc i a l -sca l e  i mpacts i s  l i mi ted i n  thi s sta tement , i t  sho ul d be noted that DOE has s i gned 
a cost-shared agreement wi th the i ndustri a l  partner that now ensures  that DOE wi l l  prepa re 
appropriate NEPA documentation before any transfer of the demon stration fac i l i ty to the i ndus
tr ia l  partner for  u se a s  a commerc i a l  fac i l i ty ( see Appendi x  X ) . 

To comp ly  wi th the req u i rements of NEPA, DOE i s  i ss u i ng th i s  F E I S  ba sed on the best ava i l ab l e 
i nformation  before any dec i s i on i s  made to proceed w ith  major  deta i l ed des i gn efforts and to 
commence construc tion of the S� faci l i ty .  Uti l i z i ng a ti eri ng approach ,  DOE wi l l  perform 
s uppl ementary NEPA revi ews as necessary to address  s i gn i fi cant envi ronmental i mpacts not wi thi n 
the scope of t h i s  FE I S .  Fo r exampl e ,  further NEPA rev i ew wou l d be requ i red i f  envi ronmental l y  
s i gn i fi cant new i nformation  rel evant to the se l ection  o f  envi ronmental control  equi pment ari ses 
a s  a res u l t  of further de s i gn efforts . Thi s approach has been coordi nated wi th the Envi ronmental 
Protect i on Agency ( EPA ) . ( See Append i x  X for l etter from John C .  Sawh i l l , DOE Deputy Secretary 
of En ergy , to Do ugl a s  M .  Co stl e ,  Admi n i s trator of U . S .  EPA , Sept . 1 7 ,  1 980 , and Memo randum of 
Ag reement between DOE and EPA,  Sept. 1 5 ,  1 980 . ) 

The Draft En v i ronmental Impact Sta tement ( DOE/ E I S-0069-D )  wa s fi l ed wi th the EPA on May 23 , 1 980 ,  
and  a not i ce of avai l ab i l i ty wa s publ i s hed i n  the  Jederal Register on  June 2 , 1 980 . Federal , 
State , and l ocal  agenc i es were suppl i ed copies  of the draft statement and were reque sted to 
comment on i ts contents . Cop i es of the statemen t were al so provi ded to i nterested g roups  and 
i nd i vi dual s .  Add i t i ona l l y ,  the opportun i ty to comment on the draft statement wa s provi ded at 
publ i c  hearings  conducted i n  Morgantown , West Vi rg i n i a , on June 30 and J u ly  1 ,  1 980 .  The 
comment peri od was ori g i na l l y  schedu l ed to end on Ju l y  1 5 , 1 980 ,  but wa s extended to Jul y 31 , 
1 980 .  

The  format of thi s Envi ronmen ta l Impact Sta tement fo l l ows the  suggested format i n  the  CEQ  
regul ations . Add i ti ona l appendi xes are i nc l uded to  prov i de deta i l ed documen tat ion of the  analyses . 
Sect ion 1 documents the p urpose of the proposed demons trat ion pl ant , the need fo r i t ,  and i ts 
c urrent s tatus and g i ves a programmati c overvi ew of commerc i a l depl oymen t .  Sect ion 2 de scri bes 
the pro po sed action and a l ternati ves to i t; the focus  i s  on poss i bl e  pl ant des i gns , si tes , and 
future fates of the project fo l l owing  the demonstration . It a l so summari zes the i mpacts of the 
project on the envi ronment and compa res these impacts at each of the al ternati ve s i tes . 
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Secti on 3 deta i l s  the cr i ti ca l  features of the potenti a l l y  affected envi ronmen t at eac h of the 
a l ternati ve s i tes . Section  4 ana l yzes the envi ronmental consequences of the pro posed action and 
a l ternati ves to i t  duri ng both the construction and operational  phases of the project and i denti fi es 
potent ia l l y  s i g n i f i cant i ssues  that cou l d ari se during  decommi s s i o n i n g  or  expans ion to commerc i a l  
scal e .  Section 5 presents the names and profe s s i onal qual i f ications  of the persons respons i bl e  
for prepari ng the statement . Append i x  A presents comments recei ved on the Draft Envi ronmental 
Impact Statement  and DOE ' s  responses . 
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SUMMARY 

1. I NTRODUCTI ON 

This Final Environmental Impact Statement (FEIS) is issued by the U.S. Department of Erergy 
regarding the Department's proposal to build and operate a Solvent Refined Coal (SRC-II) plant 
at Fort Martin, West Virginia, on a cost-shared basis with the Federal Republic of Germany, 
Japan, and SRC International, Inc., to demonstrate the technical operability, economical viability, 
and environmental acceptability of the SRC-II process. The plant will have the potential to be 
scaled up to a 30,000 tons per stream day (tpsd) commercial facility. This document has been 
prepared in accordance with the National Environmental Policy Act (NEPA) of 1969 as implemented 
by regulations promulgated by the Council on Environmental Quality (40 CFR Parts 1500-1508, 
November 1978) and DOE implementing guidelines (45 FR 20694, Mar. 28, 1980). 

The proposed action will not require the opening of a dedicated coal mine or significant expan
sion of existing mines to supply the necessary feed coal. Therefore, impacts at specific mines 
are not addressed in this statement. However, because regional mining impacts will increase 
incrementally as a result of this project, these are discussed generically and on a regional 
basis in Sect. 4.1.3.5. 

To obtain a meaningful environmental data base, Stearns-Roger, Inc., a subcontractor to SRC 
International, Inc., conducted a one-year baseline monitoring program at the proposed site and 
prepared and submitted an Ervironmental Report (ER). This report provided DOE with detailed 
information on the proposed project and the environment in which it would be placed. Information 
from the ER was used in preparing this FEIS. 

2. DESCRIPTION OF THE PROPOSED ACTION 

The proposed action is the construction and short-term operation of a facility to demonstrate 
the technical feasibility, economic viability, and environmental acceptability of the SRC-II 
solvent-refined-coal process at near-commercial scale. Following an approximate two-year 
operating period, the industrial partner may purchase the facility from the government. Any 
such transfer would be supported by appropriate NEPA documentation (Appendix X ) . Should the 
demonstration plant prove successful, it is anticipated that the first commercial SRC-II plant 
of about 30,OOO-tpsd capacity would be constructed at the demonstration plant site by the 
industrial partner. 

SRC International, Inc., has estimated that for the first year, one dissolver (50% of the plant) 
will operate 50% of the time, but at 70% of rated throughput, leading to a capacity utilization 
of 18%. Values are higher in the second, third, and later years of operation (see Appendix C, 
Table C.2, for details). These factors affect rate of coal transport and delivery, rate of 
brine generation, yearly rate of emissions, etc. Because the impact analyses in this FEIS are 
based on the plant operating continuously at 100% of capacity, these analyses are believed to 
be conservative. 

2.1 Plant description 

The demonstration plant will use the noncatalytic, direct-hydrogenation SRC-II process to liquefy 
up to 6000 tpsd of bituminous coal. The pulverized feed coal will be mixed with a recycled 
hydrocarbon-mineral-residue slurry stream from the process and pumped together with hydrogen-
rich gases through a preheater to the dissolver. In the dissolver, hydrogenation and liquefaction 
reactions will convert the coal into liquid and gaseous products. Flue gases from the fuel-
fired preheater will constitute the only source of air emissions from this area of the plant 
under normal operating conditions. 

The stream leaving the dissolver will undergo a series of separations that produce a heavy
liquid stream containing the mineral ash, a lighter liquid stream, and a vapor stream. A 
portion of the heavy-liquid stream will be recycled to the slurry mix tank, and the remainder 
will be sent to a vacuum-distillation tower. The distillation will produce a mineral-residue 
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s l urry , whi c h  wi l l  be gas i fied to p roduce the hydrogen requ i red by the process , and an overhead 
stream , wh i ch wi l l  be combi ned wi th the l i ght l i q u i d  from the l i q uefaction  separators and fed to 
a fracti onator ( d i s ti l l ation tower ) . The fracti onator wi l l  separate thi s stream i nto naphtha 
p l u s  l i ght and heavy fuel o i l s .  The vapor stream from the fi rst separator wi l l  be treated to 
remove hydrogen s u l f ide and carbon d iox ide and then cryogeni cal l y  separated to produce a h i g h 
puri ty hydrogen stream that wi l l  b e  recyc l ed to the di s so l ver,  a methane-r ich  stream that wi l l  b e  
upgraded t o  produce a p i pel i ne-qual i ty gas , and a n  ethane- ri c h  stream , from whi ch propane and 
butane wi l l  be recovered as  products . Part of the res i dual  stream wi l l  be used as  p l ant fuel and 
the rest wi l l  be converted to sUbsti tute natural gas in the methanati on step . 

The SRC process requ i res a number of support ing  faci l i ti es to (1) provi de requ i red materi al s and 
uti l i t i e s  such as  steam , el ectri c i ty , process wate r ,  a i r ,  and n i trogen ; (2) treat products to 
market spec i fi cati ons ; (3) recover by-products ; (4) treat waste streams to remove pol l utants and 
produce effl uents s u i tabl e for i n-pl ant reuse , emi s s i on , or  di scharge ; and (5) prov i de for the 
safe d i s posal  of sol i d  wa stes . 

The proposed pl ant des i gn i s  d i scussed i n  Sec t .  2.2.1 and Appendi x C .  

2.2 S i te description  

The  proposed s i te consi sts of about  983  ha (2430 acre s )  s urround i ng the  uni ncorporated communi ty 
of Fort Marti n ,  We st  Vi rg i n i a .  About 151 ha (373 acre s )  wi l l  be requ i red fo r demons trat i on pl ant 
fac i l i ti es .  The s i te wi l l  be acq u i red through a comb i nation of purc hase and l ong-term l ease 
arrangements . Al l areas requ i red for process faci l i ti e s  have e i ther been purchased by the i ndus
tri al  partner or are under purchase opti on to  the  Monongal i a  County Deve l o pment Authority.  
Negoti ati ons  are in progress  for acqu i s i ti on of the rema i n i ng porti ons of the proposed s i te .  

The proposed s i te i s  bounded o n  the southeast by the Monongahe l a  Ri ver , o n  the east by the Fort 
Mart i n  Power Pl ant ( Monongahe l a  Power Company ) ,  on the north by the West  V i rg i n i a-Pennsyl van i a  
state l i n e ,  and o n  the west and south by l and i n  pri vate o r  corporate owners h i p .  Except for a 
na rrow fl oodpl a i n  wi th smal l wetl ands al ong the r iver ,  the s i te i s  h i l l y terra i n  at an el evation  
of about  1108 ft mean sea  l evel (MSL ) , or 95  m (311 ft ) above the  ri ve r .  The  western portion  of  
the  s i te has been both  deep- and stri p-mi ned wi th stri p-mi n i ng i n  prog ress , and th i s  area con
s i sts primari l y  of rec l a imed l ands i n  various  stages of recovery ( Sect .  3.2.1.2 ) . The central 
po rti on of the s i te a l ong State H i g hway 53 cons i sts primari l y  of pasture and gras s l and ( some of 
i t  rec l a i med  s u rface-mi ned areas ) ,  whereas the easte rn port ion ,  i nc l ud ing  the steep s l opes a l ong 
the ri ver ,  is  primari l y  forestl and . No cri ti cal habi tat for any threatened or endangered spec i e s  
i s  l ocated o n  t h e  s i te ( Sect .  3.2.1.3). Sei smi c ri s ks are l ow ( Sect . 3. 2.1.2). 

Water qua l i ty i n  the Monongahel a Ri ver has improved s i g n i f i cantl y i n  the l ast  ten years and , 
al though the ri ver i s  st i l l  s u bj ect to ac i d  m i ne drai nage and mun i c i pa l  and i ndustri al  d i s charges , 
the water i s  con s i dered adeq uate for pl ant use ( Sec t .  3. 2.2.3 ) . Previ ous stud i e s  have i denti f ied 
the Monongahe l a  Bas i n  as an area hav i ng l i mi ted water suppl i e s  fo r energy devel opment ( Sect . 
3.2.2.1 ) . The Wa ter Resources Counc i l  has conducted a study on the i nfl uence of the p l ant on 
water resources .  The resu l ts of th i s  study i nd i cate water avai l a bi l i ty concerns for the demon
strat ion p l ant duri ng l ow-fl ow condi t ions  and for the commerci al p l ant ( Sect . 4.2.2.1 ) . Use of 
sha l l ow groundwater for domes t i c  pu rposes i s  l i mi ted , and publ i c  water s uppl i e s  are ava i l abl e; 
deeper aqui fers are general l y  brack i s h  ( Sect .  3. 2.2.2). 

Amb i ent a i r  qual i ty moni tori ng conducted near the po i nt of predi cted maxi mum faci l i ty impact 
i nd i cates current compl i ance wi th a l l Nati onal Ambi ent Ai r Qual i ty Standards ( NAAQS )  and the 
avai l ab i l i ty of the ful l c l ass  I I  Prevention  of S i gn i fi cant Deteri orati on ( PSD )  i ncrements 
( Sect . 3.2. 3.1 ) . 

About 65% of the requi red work force i s  expected to come from the s i te v i c i n i ty .  The avai l ab i l i ty 
of s i ng l e-fami l y  hou s i n g  un i ts and rental uni ts i n  Mononga l i a  County appears to be adequate to 
meet the demand exe rted by i n-mi grati ng construction  wo rkers . However,  demand for l ow-cost 
s i ng l e-fami l y  un i ts , however,  may exceed the suppl y ,  and it is  pos s i bl e that a probl em cou l d 
ari se from construction  l abo r competi ng wi th un i vers i ty students for rental un i ts . I n  addi t ion , 
mobi l e  home rental un i ts and s i tes are i n  s hort supply i n  Mononga l i a  County and the demand may 
exceed the supp l y  ( Sect .  4.2.4). Traff ic  congesti on i n  the s i te v i c i n i ty has been i denti fied  as  
a potenti al l y  s i gn i fi cant i mpact area and  the  State of West  V i rg i n i a  has commi tted to  pro v i de 
adequate access to the s i te ( Sect .  3.2.4 ) . 

See Sec t .  3.2 for a more compl ete descri ption  of the s i te .  
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3 .  PURPOSE O F  THE PROPOSED ACT I ON 

The purpose of the proposed action i s  to demonstrate that the SRC-II proce ss  i s  a v i a bl e and 
compet i ti ve sol ut ion  to meet i ng the nati onal need for a l ternati ve energy sources in order to 
reduce oi l impo rts . Operation  of the demonstrati on  pl ant wi l l  pro v i de the i nformati on requ i red 
to m i n i m i ze tec hnical  and econom i c  ri s k ,  confi rm the effecti vene ss  of envi ronmental control  systems , 
and encourage the tran s i ti on to commerc i a l i zati on . Wi thout gove rnment support , pri vate i ndustry 
wou l d  scal e up the SRC- I I  process p l ant i n  smal l er steps , and commerci a l demon strati on wou l d  be 
del ayed for several  years . 

The techni cal  fea s i bi l i ty of the SRC- I I  process  has been proven by the operation  of both bench
and p i l ot-scal e fac i l i ti es , i nc l udi ng the 50-tpsd fac i l i ty at  Fort Lewi s ,  Wa sh ington . Al tho�g h 
th i s  fac i l i ty and the smal l er test u n i t  at  Harmarv i l l e ,  Penn syl van i a ,  have provi ded i n format ion  
nece ssary for the  scal e u p  of the  SRC- I I  process equi pment , there are sti l l  a number of area s of 
techn i cal  uncerta i nty a s soc i a ted wi th the con structi on and operation  of a commerc i a l  fac i l i ty 
wi th adequate capac i ty to be economi cal l y  v i abl e .  These areas of uncerta i n ty cannot be fu l l y  
resol ved by the o pe ration  o f  p i l ot-sca l e  fac i l i t ies . S i nce many of the equi pment i tems of 
greatest concern wou l d be rep l i cated i n  a commerci a l -capac i ty fac i l i ty ,  adequate i nformation  can 
be o btai ned from operation  of a fac i l i ty uti l i z i ng commerc i a l -sca l e  equ i pment but hav i ng an 
overal l capac i ty s i gn i fi cantl y l ess  than that req u i red for economi c v iab i l i ty .  By provi d i n g  for 
test i ng and production under commerc i a l condi t i on s ,  a demon stration  pl ant  can mi n i mi ze the 
tec hnica l  and economic  r i s k s  a s soci ated with  con structi o n  of the fi rst commerc i a l  p l a nt .  Al so , 
by provi di ng an opportuni ty for des i gn of the commerc i a l -capac ity faci l i ty based on mon i tori ng 
and control equ i pment  eval uat i on duri ng its operati on , the demonstration  p l ant can s i g n i fi cantly 
reduce the envi ronmenta l ri sks  associ ated w ith  commerc i a l i zati o n . 

4 .  NEED FOR TH E PROPOSED ACT ION 

The l a rge s i ze and di versi ty of U . S .  demands for hydrocarbon fue l s and uncerta i nty abcut product 
sl ate makes i t  prudent to demonstrate processes that are suffi c i ent ly  fl exi b l e  to s h i ft wi th the 
market .  

The SRC- I I  process  prov i des the fl exi b i l i ty to va ry product m ix  a nd  the abi l i ty to effi c i ent ly  
convert a variety of coal s ,  i nc l udi ng some of the  nation ' s  worst a sh and  su l fur-l aden coal s .  
The products by themse l ve s ,  o r  when s�bjected to further refi n i ng a s  w ith  any coal l i qui d ,  are 
acceptabl e fo r a wi de range of uses - from bo i l er fue l s to fuel s  for tran sportation . 

The fl exi bi l i ty of the p roduct types , quanti ti e s ,  and qual i ty combi ned wi th  thE process  features 
of effi c i ent use of hydrogen and h i g h  energy yi e l d  i s  an advantage of SRC - I I that i s  extremel y  
i mportant to fu ture i nvestors  i n  commerci a l pl ants who wi l l  represent a wi de range o f  i nterests . 

5 .  CURRENT STATUS OF THE PROPOSED ACTION 

Conceptual des i gn studi e s ,  des i gnated as  phase 0 ,  were compl eted and del i vered to DOE on Ju ly  31 , 
1 97 9 .  Based on an eva l uation  of the phase 0 del i verabl es , DOE deci ded to proceed wi th the des i gn  
phase s .  

The Draft Env i ronmental Impact Statement ( DOE/ E I S-0069-D )  wa s fi l ed wi th the Envi ronmental Pro
tection  Agency on May 2 3 , 1 980 ,  and a noti ce  of avai l ab i l i ty was  publ i shed in  the  Federa l Register 
on June 2 ,  1 980 . Federa l , State , and l ocal agenc ies  were suppl i ed cop i es of the draft statement 
and were requested to comment on i ts contents .  I n  response to req uests , copi es of the statement 
were al so provi ded to i nterested groups and i ndi v i dual s .  Add i t iona l l y ,  the opportun ity to comment 
on the draft statement was provi ded at publ i c  hear ings  conducted i n  Morgantown , We st Vi rgi n i a ,  on 
June 30 and Ju l y  1 , 1 980 .  

Cop i e s  of phase  0 del i verabl es and the  FE I S  are avai l a bl e fo r i n specti on at the  fo l l owi ng 
l ocat ion s :  

We st Vi rg i n i a  Un i vers i ty L i b rary 
Downtown Campus  
Mo rgantown , WV  26506 
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DOE Publ i c  Document Room 
Room G208 
Oak Ri dge Federal Bu i l d i ng  
Oak  Ri dge , TN  37830 



Morgantown Publ i c  L i brary 
373  Spruce Street 
Mo rgantown , WV 26505 

DOE Pub l i c  Readi ng Room 
Room I E-1 80 
Forrestal Bu i l d i ng 
1 000 I ndependence Avenue SW 
Wa sh i ngton , DC 20585 

Cop i es of the p ha se 0 del i verabl e s  ( document Nos .  FE-3055-Tl through FE -3055-T1 6 )  are ava i l ab l e on 
m i crofi che through  the Nati onal Tec hn i ca l  Information  Serv i ce ( NT I S ) , U . S .  Department of Comme rce , 
5285 Port Royal Roa d ,  Spri ngfie l d ,  VA 22 1 6 1 . 

Based on the F E I S  and the resu l ts of des i gn studi e s , a dec i s i on a s  to whether to proceed wi th 
constructi on of the demonstration  p l ant wi l l  be made . If the deci s i on i s  to proceed , prel i m i nary 
s i te prepa ration  coul d beg i n  i n  the spri ng of 1 98 1 . Land purcha ses have been i n i ti ated by the 
i ndustria l  partne r through  the Mononga l i a Devel opment Authori ty . These l and purchases have been 
made sol e l y  by the i ndu stri a l  parti c i pant and are not part of any agreement wi th DOE . If DOE 
dec i des  to proceed wi th the project at the proposed s i te ,  ti tl e to the l and wi l l  be transferred 
to DOE .  

6 .  ALTERNAT IVE  ACT I ONS AVAI LABLE TO DOE 

The proposed action  i s  the constructi on and operati on of a demonstrat i on p l ant  i n  accordance wi th 
the proposed process de s i gn eva l uated in thi s FE I S .  Thi s des i gn i s  descri bed i n  the phase 0 
conceptual de s i gn repo rt , wi th the modi f i cations  i ndi cated i n  Append i x  C .  

The envi ronmental i mpacts of the proposed action must be eval uated i n  compari son wi th the impacts 
of the a l ternat i ve acti ons that may be taken by DOE . These al ternati ves are to 

• proceed wi th the proposed acti on 

• sel ect an a l ternati ve s i te ,  des i gn ,  or pl ant l ayout to further reduce envi ronmental i mpacts 
and proceed wi th constructi o n ,  or 

• determine  not to proceed wi th construction at any s i te (no  action ) .  

The proposed acti on i s  descri bed i n  deta i l  i n  Sec t .  2 . 2 ,  and the resul ti ng  envi ronmental i mpacts 
are s ummari zed in Sect . 2 . 3 . 1  and di scussed in detai l in Sec t .  4 .  The impacts of a l te rnati ves 
are compared wi th those of the proposed acti on i n  Sects . 2 . 3 . 2 and 2 . 3 . 3 .  

7 .  IMPACTS OF  PROCEED I NG W ITH THE PROPOSED ACTION  

7 . 1  Impacts duri ng the demonstrati on pha se 

The envi ronmenta l  i mpacts resu l t i ng from construction  and operation  of the demonstrat ion p l ant 
at the proposed Fort Ma rti n s i te in  accordance wi th the currentl y proposed des i gn are descri bed 
i n  Sects . 4 . 1  and 4 . 2 .  

I n  summary , construction  and operati on  of the p l ant i n  accordance wi th the proposed desi gn and 
s i te are expected to resu l t in the fo l l owi ng impacts : 

• Through c hemica l  reactions  i n vo l vi ng coal , the SRC process  wi l l  produce a broad range of 
mater ia l s that conta i n  carci nogen i c  and mutageni c orga n i c  compounds , i nc l udi ng aromatic  
ami nes , aroma t i c  and  heterocycl i c  compounds , h igh ly  s ubsti tuted phenol s ,  and  other compounds . 
The pub l i c  cou l d be exposed to these su bstances i n  fug i t i ve emi s s i ons ( l eaks ) ,  emi ss i ons 
from the p l ant fl are system , wa stewater di scharge to the Monongahel a Ri ver , and SRC l i q u i d 
s p i l l s  duri ng product transport.  Po i nt  source a i r  emi s s i on s ,  ons i te sp i l l s ,  and sol i d  
wa ste d i sposal are not si gni f icant source s .  Fug i ti ve hydrocarbon emi s s i ons wi l l  be reduced 
through the use of spec i a l mec han i cal  des i gn and equi pment sel ecti on for potent i a l  l eak  
po i nts and  a " d i rected ma i ntenance" program . The fl are system servi ng t he  l i q uefaction  and 
d i st i l l ation equi pment wi l l  be used to reduce emi s s i on of these hazardous  s ubstances 
through the use  of a contro l l ed combusto r .  D i s c harge of hazardous  su bstances t o  the 
Monongahel a Ri ver wi l l  be reduced through the use of an exten s i ve wastewater treatment 
system wi th zero-d i scharge capabi l i ty .  Impacts from SRC l i qu i d  product sp i l l s  wi l l  be 
reduced by careful sel ection of markets , routes , transporta tion  equ i pmen t ,  a deve l oped p l an 
for spi l l  c l eanup and countermea sures , and cooperation  wi th the EPA and the Coast Guard i n  
the event of a spi l l  ( Sect .  4 . 1 . 3 ) . 
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Fo r workers i nvol ved i n  mai ntenance operations , s k i n  contact and i n ha l ation are of concern . 
Fo r other categori es of wo rkers at the pl ant s i te ,  fug i ti ve emi s s i ons to the atmosphere are 
expected to be the majo r  exposu re source and wi l l  be reduced by the mea sures d i scussed above . 
H i g h l y  deta i l ed mai ntenance procedu res wi l l  be deve l oped based on experi ence at the SRC 
pi l ot pl ants and at other i ndu stri es i nvol ved i n  handl i n g  materia l s that are hazardous i f  
personal contamination  occurs ( Sect .  4 . 1 . 3 . 4 ) . 

The pi l o t pl ants at Fo rt Lewi s ,  Wa shi ngton , and W i l sonvi l l e ,  Al abama , have operated s i nce 
1 974 wi thout any overt hea l th effects un ique  to thei r operation . However ,  the s i ze of the 
work force and study ti mes are not adequate to draw conc l u s i ons concern i ng potenti a l  l ong
term effects in an epi demi o l ogi cal l y  s i gni ficant manner .  DOE  and other  agenc ies are sponsor
i ng programs for characteri z i ng and asses s i ng the hea l th r i s k s  of SRC processes  as  soon as  
pos s i b l e .  Major  l ong-term chemi cal , b io l ogi cal , and mon i toring  studies  are under  way to 
determi ne the spec i fi c  character i st i cs of SRC materi al s and the effects of management and 
contro l s on them (Append i x  V). Resul ts of programmatic  efforts to date are encourag ing . 
Indu stri a l  hyg i ene management with in  the Fort Lewi s pl ant appears to be effecti ve and to 
pro v i de a sound bas i s  for devel op ing  the program to be empl oyed at the demonstration  pl ant .  
Expo sure mon i tori ng for both the  work force and  the  publ i c  wi l l  be  a major  feature of  the 
heal th pro tection program ( Sects . 4 . 1. 3 . 5 ,  4 . 1 . 3 .6 , 4 . 5 . 3 . 1 , and 4 . 6 . 9 ) . Construct ion  and 
operat ion of the pl ant i n  accordance wi th the proposed des i gn and mon itor ing  and mi ti gation 
measures wi l l  ensure l ow exposures and thus l ow ri s k  to the publ i c , the work force , and the 
envi ronment ( Sect .  4 . 1 ) .  

• Sp i l l s  of SRC- I I  p roducts have the potenti al  for cau s i n g  s i gn i f i cant adverse impacts to 
s u rface waters and groundwaters . The SRC- I I  faci l i ty wi l l  be des i gned for max i mum conta i n 
ment of  any  materi al s s p i l l ed on  s i te .  Areas suscepti bl e to  sp i l l s  wi l l  be  l i ned wi th  
i mpervi ous  mater ia l  to prevent i nf i l trat i on of  contami nants to groundwater and  wi l l  be  
s u rrounded by  d i kes to  prevent contami nation of surface waters . Sp i l l ed materi al  wi l l  be 
col l ected by t he runoff contai nmen t system and routed to o i l  and water separators for 
recycl e or treatment of sp i l l ed materi al s .  These fac i l i ty-des i gn and s pi l l -control measures  
wi l l  greatl y reduce t he  consequences of  on s i te sp i l l s  (Appendi x  C ,  Sec t .  C . 3 . 5 . 3 ) . 

Sp i l l s  of SRC- I I  products dur ing  transportation may at some t ime resul t i n  d i rect or i ndi rect 
exposu re of the publ i c  ( Sec t .  4 . 1 . 3 . 8  and Append ix  Z ) . Spi l l ed mater ia l s may enter surface 
water or  groundwater suppl i e s ,  be d i s persed i nto the atmosphere , or  cause exposure duri ng 
c l eanu p  operat ions . It i s  a s s umed that SRC- I I l i q u i d  fuel products wi l l  be s h i pped by uni t 
tra i n  to Bal t imore , Ma ryl and , and wi l l  cros s  numerous  streams . Based on observed rai l sp i l l  
frequenc ies  for s i mi l a r products , s p i l l s  of SRC- I I  l i qu i ds to water bod i e s  can be expected 
to occur every 30  to 60 months  ( see Append i x  Z , Sec t .  Z . 4 . 1 ) .  The worst-case s pi l l  of SRC- I I  
l i q u i d s  i n  transi t i s  cons i dered to be a l os s  of 75 ,800 l i ters ( 20 , 000 gal ) to the Potomac 
at the Ha rper's Ferry ,  West Vi rg i n i a ,  cros s i n g .  Such  a s p i l l cou l d  cause a minor water 
supp ly  emergency for Wa sh i ngto n ,  D . C . , who se water i ntake i s  80 km ( 50 mi l es )  downstream 
from that cros s i n g .  Such a worst-case sp i l l  i s  con s i dered t o  b e  exceed i ng l y  unl i ke l y  ( see 
Append i x  Z, Sec t .  Z . 5 . 2 ) . 

A worst-case s p i l l  to a stream cou l d res u l t i n  mas s i ve mortal i ty of ri ver b i ota for a d i stance 
of 5 -1 5 km downs tream from the sp i l l  s i te . Impacts woul d be due princi pa l l y to the water
sol u b l e  compound s ,  s pec i fi cal l y  the pheno l i c  and an i l i ne compound s .  Impacts on aquat i c  
ecol ogy a n d  water qua l i ty wou l d  decl i n e  down stream as  d i l u t i on , uptake by organi sms , 
adsorption  by sedi ments , photol ysi s ,  and vol ati l i zation  occurred . Se l ect ive mortal i ty 
of r i ver  b i ota woul d occur down stream from the zone of mas s i ve mortal i ty (Appendi x  Z ,  
Sec t .  Z . 5 . 2 . 1 ) . 

• About 1 5 1 ha ( 3 7 3  acre s )  of l and wi l l  be converted from rura l agri cu l tural and res i dent ia l  
u se  to  i ndustri a l  use for the l i fe of t he  pl ant .  About 540 ha ( 1 350 acre s )  of  l and 
( p rimari l y  pasture )  wi l l  be removed from agri cu l tural  production ( Sects . 4 . 2 . 1 . 1  and 4 . 2 . 1 . 3 ) . 

• About 60 peo p l e  ( 24 resi dences ) wi l l  be d i sp l aced from the un incorporated commun ity of 
Fo rt Ma rt i n  ( Sect .  4 . 2 . 1 . 1 ) . 

• I ncreased ero s i on and resu l tant sediment l oads  to surface waters wi l l  occur dur ing  con
struct ion . These impacts may be reduced to l ow l evel s by impl ementati on of control and 
m i t i gating  mea sures ( Sects . 4 . 2 . 1 . 2 ,  4 . 2 . 2 . 1, and 4 . 2 . 2 . 3 ) . 

• Vegetati ve commun it i e s  and ava i l abl e wi l dl i fe habi tat wi l l  be reduced . Thi s wi l l  not affec t 
any Federal - or State- l i sted endangered or threatened spec i es . Breed i n g  hab i tat wi l l  be 
reduced for severa l We st  Vi rgi n i a  Heri tage Tru st  Program and Audubon Soci ety Blue Lis t 
spec i e s , and proporti onate popu l ation  reductions  may occu r  ( Sec t .  4 . 2 . 1. 3  and Appendi x E ) . 
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• Several i mportant factors suggest that groundwater impacts from s l ag di sposal wi l l  be 
mi n i ma l : ( 1 ) the l eac hate generated i n  l a boratory tests appears to be nonhazardous  under 
proposed RCRA c r i teri a ;  ( 2 )  soi l s  are general l y  deep and of l ow permeabi l i ty and h i g h  s i l t  
and c l ay contents ( a l l favor ing  attenuation of contami nants ) ;  and ( 3 )  RCRA gu i del i nes for 
construction  of a secure l andfi l l  wi l l  be fol l owed .  A moni tori ng program wi l l  be i mpl emented 
to i dent i fy potent ia l  fa i l ures in the conta i nment system and resu l ti ng water qual i ty i mpacts 
( Sects . 4 . 2 . 2 . 2 ,  4 . 5 . 3 . 1 , and 4 . 5 . 3 . 2 ) .  As d i scussed in Sec t .  2 . 3 . 2 . 1 , d i s posal  of several 
other sol i d  wa stes and so l ubl e sal t br ines  that may be hazardous  i s  st i l l  under study .  

• Destruction  o f  s horel i ne habi tat for construct ion of the ba rge doc k ,  barge s l i p ,  wa ter i ntake 
structure , and wastewater d i sc harge structure wi l l  occur .  Shore l i ne devel opment wi l l  remove 
habi tat that i s  val uabl e for spawn i ng and feed i ng for some fi sh  spec i es .  These habi tat 
l os ses may be m it i gated by preservi ng and enhanc i ng habi tat al ong the rema i n i ng undi sturbed 
s horel i ne at the s i te ( Sects . 4 . 2 . 2 . 4 ,  4 . 6 . 6 ,  and 4 . 6 . 7 ) . 

• Operation  of the demonstrati on p l ant wi l l  resu l t i n  the consumpt i ve use  of 226 l i ters/s of 
water from the Monongahel a Ri ver . Under normal fl ow condi t ions , water use  by the SRC- I I  
fac i l i ty wi l l  have no s i gni fi cant impact . However , duri ng l ow- fl ow cond i ti on s  ( the 7-d ,  
1 0-year l ow fl ow) the demonstrat ion  pl ant wou l d consume 2 . 2% of the ri ver's fl ow at the 
s i te .  Th i s  water use  wou l d decrease water ava i l abi l i ty to downstream u sers and wou l d  
reduce the down stream ri ver fl ow that d i l utes i ncomi ng pol l utants , cau s i n g  u p  to 2 . 3% 
greater concentrati on s  of these pol l utant s .  Ba rge traffi c for SRC- I I feed coal wi l l  a l so 
i ncrease the streamfl ows req u i red for l ock  operat ion . Under extreme drought condi ti ons  
( recurrence of the drought of record ) , streamfl ow wi l l  be i nadequate to ma i nta i n  navi gati on . 
Under such  cond i t i ons , reduced-rate operati on or shutdown of the demonstrat i o n  p l ant wi l l  
probab ly  be necessary .  D O E  recogn i zes  that water avai l ab i l i ty probl ems o f  the Monongahe l a  
Ba s i n requ i re bas i n-wi de comprehens i ve p l ann i ng for water management ( Sec t .  4 . 2 . 2 . 1 ) .  

• When the Mononga he l a Ri ver ' s  a ss i m i l ati ve capac i ty i s  adequate , the pl ant wi l l  d i sc harge 
treated wa stewater.  Thi s di sc harge wi l l  create a mi x i ng zone wi th degraded water qual i ty ,  
but onl y minor  c hanges i n  water qual i ty are expected outs i de th i s  mi x i ng zone . S i g n i fi cant 
water qual i ty i mpacts wi l l  be avoi ded by operating  the wastewater treatment p l ant in a 
zero-d i s charge mode duri ng peri ods of l ow ri ver fl ow or when h i g h  contami nant l oad i ng  i s  
fo und i n  e i ther the di scha rg e  or  the ri ver ( Sect.  4 . 2 . 2 . 3 ) . 

• Treated wa stewa ter d i sc harge wi l l  i nc rea se stress  on aquati c ecosystems . The d i scharge of 
trace el ements and organ i c  compounds wi l l  create a mi x i ng zone popul ated pri nc i pa l l y  by 
po l l ut i on-tol erant o rgani sms . I n  and near the di scharge mi xi ng zone , organi sms wi l l  suffer 
c hron i c  effects because of exposure to subl ethal concentrat ions  of toxi cant s .  The SRC- I I  
d i scharge , however , i s  not expec ted to substanti al l y  degrade water qua l i ty or eco system 
hea l th outs i de thi s i mmed i ate di scharge mi xi ng zone ( Sect .  4 . 2 . 2 . 4 ) . 

• The water i ntake structure wi l l  wi thdraw 304 l i ters of water per second from the Monongahel a 
Ri ver .  Pl anktoni c  or9ani sms wi l l  be entra i ned in the i ntake fl ow,  mo st  notab l y  i chthyo
p l ankton ( fi s h  l arvae ) .  ( Juveni l e  and adu l t fi sh  are not expec ted to b e  entrai ned d u e  to 
t he l ow i ntake vel oc i ty . ) The shorel i ne water i ntake structure may cause s i gn i fi cant ly  more 
entrai nment of aquat i c  organ i sms than wou l d  a s ubmerged i ntake cl oser to mi dstream . The on ly  
i c hthyopl ankton data avai l abl e are for mi dchanne l ; howeve r ,  i c hthyopl ankton den s i ty may be  
greate r at the s horel i ne ba sed on observati ons  of  fi sh  nests al ong the ri ver ' s  edge . For a 
wo rst-case anal ysi s i t  was a s s umed that l ow ri ver fl ow and peak i c hthyopl ankton den s i ty 
occur s i mu l taneo u s l y ,  when actua l l y  several month s typi cal l y  separate these two occurrences . 
Under l ow- fl ow cond i t i ons  the pl ant wou l d wi thdraw 3 . 2% of the ri ver ' s  streamfl ow . The 
s horel i ne i ntake coul d therefore entra i n  more than 3 . 2% of the ri ver ' s  i c hthyopl an kton under 
these worst-case cond i t i on s .  Al though mi dc hannel appears to be the envi ronmenta l l y  
preferabl e l ocation fo r water i ntake , i t  i s  h i g hl i g hted for further eva l uat ion  ( Sect . 
4 . 2 . 2 . 4 ) . Duri ng deta i l  des i g n , DOE and the i ndu stri a l  partner wi l l  eval uate s horel i ne 
and submerged water i ntake structures nea r mi dstream and the i r  envi ronmenta l effect s .  

• Col l ecti vel y ,  the mul t i p l e impacts o n  the aquati c envi ronment ( l o s s  a n d  d i s turbance of 
s horel i ne habi tat during  constructi on , wa stewater di sc ha rge , occa s i onal nonrout i ne d i s 
c harges , and other mi nor i mpacts ) have the potenti a l  to c hange the ri ver ' s  character near 
the faci l i ty and s h i ft the compo s i t i on of the b i o l og i cal commun i ty toward those s pec i es 
more to l erant of d i sturbance and el evated contami nant l evel s .  Therefore , i t  i s  i mportant 
that h i g h  pri o ri ty be g i ven to m i n i mi z i ng the fac i l i ty ' s  i mpacts duri ng construction  and 
operat ion , to empl oy i ng su i tabl e mi ti gat ing  mea sures ( Sec t .  4 . 6 . 6 ) , and to mon i tori ng to 
dete rmi ne whi c h  i mpacts actua l l y  occur and the succes s  of the mi t i gati ng  measures  ( Sect . 
4 . 5 . 3 . 3 ) . 
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• Ai r qual i ty d i spers ion  model i n g  i nd i cates that pl ant operat ion wi l l  comp ly  wi th the a l l owab l e  
P S D  i ncrement consumption ( Sect . 4 . 2 . 3 . 1 ) .  

• Cri teria a i r  pol l utants of greatest concern wi l l  be parti cu l ates and su l fu r d iox ide , wh i c h  
consume 34 . 9  and  1 3 . 3% of  the 24-h P S D  i ncrement ,  respectively  ( Sect . 4 . 2 . 3 . 1 ) .  

• The re l ease of  fug i t i ve hydroca rbons  i s  expected to be about 95 tons pe r year , wh i c h  produces 
a maxi mum ground-l evel concentration of  about 0 . 2% of bac kground concentration ( Sec t .  4 . 2 . 3 . 1 ) .  

• Ozone concentration  i s  not expected to be affected l oca l l y  because of the l ong-range tran s
port nature of t he  p hotochemi cal  reaction  of ozone ' s  precursors ( Sect . 4 . 2 . 3 . 1 ) .  

• Reduced-su l fur-compound emi s s i ons wi l l  be contro l l ed through  recovery as  el ementa l sul fur 
( Sec t .  4 . 2 . 3 . 1  and Appendi x C ) . 

• Carbon monoxide  emi s s i ons wi l l  be minor ( Sec t .  4 . 2 . 3 . 1 ) .  

• Cool i ng tower dri ft l osses  wi l l  be m i n i ma l , and near ly  al l the dri ft wi l l  be depo s i ted 
wi thi n 1 000 ft of  the towers .  Coo l i ng towers wi l l  be  s i ted to m in im i ze v i s i b i l i ty and  l C l ng 
effect s .  The heat rej ecti on rate wi l l  be equal  to 1 5% of the adjacent Fort Marti n power 
p l ant when operated at i ts des i g n  capacity .  V i rtua l l y al l cool i ng tower impacts wi l l  occur 
on s i te .  The two sens i t i ve l ocati ons for coo l i n g  tower impacts are H i g hway 53  and the 
e l ectrical  s ubstati o n ,  ne ither of wh i c h  wi l l  be s i gn i fi cantly affected ( Sec t .  4 . 2 . 3 . 1 ) .  

• Emi s s i ons duri ng normal startup and shu tdown operations  wi l l  be l es s  than emi ss ions  at 
de s i gn l evel ( Sect.  4 . 2 . 3 . 1  and Appendi x  C ,  Sec t .  C . 4 . l ) .  

• Du ri ng emergency upsets gases wi l l  be vented to a control l ed-combusti on/fl are system wi th 
h i g h  emi ss ions  of s hort durati on ( Sect . 4 . 2 . 3 . 1  and Appendi x C ) . 

• Con struct i on of the p l ant wi l l  resu l t i n  h i gher noi se l evel s i n  the area . Most of the con
structi on wi l l  take p l ace far enough away from receptors that they wi l l  be exposed to no 
more than normal l y  acceptabl e no i se l evel s [not exceedi ng 74 dB (A )  at 60  ftJ ;  the excepti on 
wou l d  be when cons truc tion act i v i ty is wi thi n th i s  d i stance of a sen s i t i ve recepto r .  Mi ti 
gating measures (temporary barri ers ) appear to be feas i bl e i n  these areas ( Sect . 4 . 2 . 3 . 2 ) . 

• Di rect construction  empl oyment wi l l  peak between 3800 and 5000 i n  1 983 . Between 1 600 and 
2 700 i n d i rect jobs wi l l  be created . Labor shortages expected in 6 key crafts (e l ectri c i ans , 
mi l l wri ghts , i ronworkers , bo i l ermakers , p i pefi tters , i n su l ators ) wi l l  resu l t i n  between 1 400 
and 1 800 constructi on workers movi ng to the genera l s i te area . Thi s is predi cted to res u l t  
i n  a popu l ation  i ncrea se of  between 2400 and 31 00 peopl e ,  i ncl ud ing  dependents , w i t h  about 
6 7% ( between 1 600 and 1 900 peopl e )  expected to move to Mononga l i a County .  Thi s popu l ation 
i ncrease wi l l  probab ly  cause a s hortage i n  mobi l e  home spaces unl e s s  mi t i ga t i ng actions  
( Sec t .  4 . 6 . 2 )  are q u i c k l y  taken . In the wo rst case , Monongal i a  County publ i c  schoo l s  wi l l  
not be s i gn i fi cantl y affected , but greater stress  wi l l  be pl aced on the h i g h  sc hool s .  There 
may be l ocal i zed i nadequac ie s  i n  ava i l a bi l i ty of water and sewer serv i ce ( Sec t .  4 . 2 . 4 . 1 ) .  DOE 
is worki ng wi th the Depa rtment of Hou s i ng and Urban Devel opment and State and l ocal p l an n i n g  
agenc i es t o  i denti fy means for mi ti gati ng hou s i n g ,  sewe r ,  a n d  water shortages ( Sect . 4 . 6 . 2 ) . 

• The be st estimate of total popu l ation  growth i n  the area of Mononga l i a  County ,  We st V i rgi n i a , 
because  of pea k demonstration- pha se co nstruction acti v ity at SRC- I I  i s  2 . 0  to 2 . 5% of the 
projected 1 985 county popu l ati on . Thi s ant i c i pated growth fa l l s  fa r short of the conven
t i onal  criteria fo r an ant ic i pated "boom-town " impact . Consequent l y ,  a boom-town effect i s  
not expected to occur  ( Sec t .  4 . 2 . 4 . 1 ) .  

• Fi ve s i tes el i g i bl e  for the Nati onal Reg i s ter of H i s toric Pl aces wi l l  be adversel y affected 
by the proposed pl ant: Be l l d i na ' s  Bottom , Van Voorh i s  Farm , the Fort Ma rti n arc haeol ogical  
s i te ,  the Gi ngr ich  House , and the Fort Marti n  Schoo l / Commu n i ty Center . A Memorandum of 
Agreement is  under negoti a t i on wi th the Adv i sory Counc i l  on Hi storic  Preservation . The 
memorandum wi l l  outl i ne miti gati on measure s .  M it i gati on measures ( Sects . 4 . 2 . 4 . 1  and 4 . 6 . 3  
and Append i x  U )  under cons i derati on i ncl ude data recovery for three o f  the el i g i b l e  
archaeol og ica l  s i tes and the u s e  o f  Gi ngr ich  House and the Fort Mart i n  School /Commun i ty 
Center a s  an i nforma tion center for the project . 

• The proposed s i te wi l l  be removed from the l ocal tax base for the duration  of the demon
strati on p hase .  As a resu l t ,  there wi l l  be no d i rect tax payments . Duri ng the con struct ion  
phase , however ,  a bout $ 1 1 mi l l i on in  bus i nes s  and occupation  tax revenue is  expected to 
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accrue to the State of West Vi rg i n i a  i n d i rectl y from constructi on subcontractors 
( Sect . 4 . 2 . 4 . 1 ) .  

• Add i ti onal traffi c wi l l  occur on l ocal roads  l eadi ng to the s i te .  These roads  are struc
tural l y  i nadequate to accommodate materi al s movement and i nadequate in capaci ty to accom
modate the work force commut i ng traffi c .  Substanti al  upgradi ng of road s  and bri dges  wi l l  
be necessary .  Deta i l ed pl ann i ng for thi s road upgrad i ng  i s  under way by the State of West 
V i rg i n i a ,  and upgrad i ng  is  expected to be compl eted in  time to accommodate the peak demand 
( Sect .  4 . 2 . 4 . 1 ) .  

• Di rect empl oyment of about 460 peopl e duri ng the operation  phase and an add i t ional  465 peop l e  
due to seconda ry empl oyment . The Mo rgantown-Monongal i a  County area i s  expected to have the 
capac i ty to absorb a l l  l ong-term project-rel ated growth wi thout major negat i ve impact ; the 
pl ant payrol l wi l l  have a l arge , po s i t i ve impact on the area ( Sec t .  4 . 2 . 4 . 2 ) . 

• Ri ver traffi c wi l l  i ncrea se for coal del i very by barge . The U . S .  Army Corps of Engi neers 
ha s determ i ned that the exi sti ng ri ver nav i gat ion system i s  adequate to accommoda te coal 
transportation  needs for the demonstrat ion pl ant (Append i x  M ) . 

• Ra i l  traffic wi l l  i nc rea se for product sh i pmen t .  An average of 1 u n i t  tra i n  ( 74 cars ) every 
other day wi l l  be requ i red . The ex i st i ng ra i l  system i s  con s i dered adequate to accommodate 
the added traffi c wi thout s i g n i fi cant i mpact (Appendi x  Z ,  Sec t .  Z . 2 . 1 . 1 ) .  

• Devel opment of the proposed SRC- I I  demonstration  pl ant at Fort Marti n ,  West V i rg i n i a ,  wi l l  
neces s i tate the use  of the west bank  fl oodp l a i n  of the Monongahe l a  Ri ver between ri ver mi l es 
93 . 2  and 94 . 5 .  Fac i l i ti es to be l ocated i n  the fl oodp l a i n  bel ow the 1 00-year fl ood e l eva 
t i on i nc l ude a barge unl oad i ng  s l i p ,  process  water i ntake fac i l i ty ,  the wastewa te r d i scharge , 
sect ions  of a haul  road and access road ,  and coal barge unl oad i ng and fl eet i ng fac i l i ti es .  
A l i mi ted area ( about 1 . 2 ha l wi l l  be fi l l ed to su ppo rt the product sto rage area and i ts 
associ ated s p i l l  contai nment fac i l i t i e s . Based on the anal ys i s  to date , no fea si bl e al ter
na ti ves ex i s t  to l ocati ng  these fac i l i ti e s  wi th in  the Monongahe l a  Ri ver fl oodpl a i n  (Appen d i x  
o a n d  Sects . 4 . 6 . 6 ,  4 . 6 . 7 ,  a n d  4 . 8 ) .  

• Devel opment i n  the fl oodp l a i n  and i n  up l and areas wi l l  necess i tate the el im i nat ion  of several 
smal l area s of wetl and habi tat.  Based on the anal ys i s  to date , no fea s i b l e  a l terna ti ve s are 
ava i l a bl e to further reduce these impacts . Mi t i gat i ng  mea sures , i nc l ud i ng  fac i l i ty des i gn 
modi fi cati ons , have been i ncorporated i nto the overal l s i te devel opment p l a n , and the 
re su l tant fl oodpl a i n/wetl and i mpacts for the proposed SRC- I I  demonstration  pl ant are con
s i dered to be m i n i mal  (Appendi x  0 and Sects . 4 . 6 . 6 ,  4 . 6 . 7 ,  and 4 . 8 ) . 

7 . 2  Cumu l ati ve effects 

The fi ve- state regi on surroundi ng the SRC- I I  s i te (West V i rg i n i a ,  V i rg i n i a ,  Oh i o ,  Ma ryl and , and 
Pennsyl van i a ) was exami ned to determ i ne ex i st i ng or potenti a l  sources of competi ng l abor demands 
that may i nfl uence the ab i l i ty of the SRC- I I  contractors to obta i n  s k i l l ed craftsmen not avai l 
abl e from wi thi n the s pec i fi ed commuti ng zones . 

Exten s i ve exami nation of cu rrent secondary data sources and i ntervi ews wi th l ocal  offi c i a l s d i d  
n o t  revea l any other major construction  projects that are o r  wou l d b e  l i ke l y  t o  represent any 
s i gni fi cant competi ng demand fo r sk i l l ed construct ion l abor in the fi ve-state reg i on . Th i s  
exami nation consi dered ref inery construct i on and/or maj or ma i ntenanc e ,  the often proposed Lake
Front Steel Mi l l  in Ohi o ,  the retrofitt ing  of vari ous power pl ants for a i r  pol l ut ion  control , 
governmenta l l y  mandated convers ion of o i l - and gas-fi red power p l ants to coal  burn i n g ,  the DOE 
Ga s Centri fuge Pl ant ,  genera l power pl ant constructi on , and the Fai rmont Energy Corporation  coke 
p l ant nea r Morgantown . 

Another procedure undertaken to a scerta i n  l abor demand i n  the fi ve-state reg ion  wa s spec i fi cal l y  
i n  regard to power pl ant construction  and i nvol ved projections  made by the Con struction  Labor 
Demand System ( CLDS ) deve l oped by the U . S .  Depa rtments of Energy and Labor .  These projections  
are by craft and i nd i cate tha t from 1 979 to  1 983  l a rge numbers of s k i l l ed construction  workers 
wi l l  become ava i l ab l e  for empl oyment as the anti c i pated l evel of power p l ant con struct i o n  dec l i ne s  
i n  the fi ve-state reg i o n .  Ba rr ing  a substant i a l , unant i c i pated i ncrease i n  powe r p l ant con
structi o n ,  it appears that no cr i t i cal  sk i l l  shortages are l i ke l y ,  wi th the poss i b l e  exception  
of bo i l ermakers . Any decl i ne i n  acti v i ty from tha t uti l i zed for CLDS projections  wo ul d on ly  
re i nforce  th i s  f ind i ng . The  most  l i ke l y  s i tuation  currentl y i s  that  even a s i g n i fi cant i ncrease 
in l abo r requ i rements over current projecti ons shou l d not create i n surmountabl e l abor s hortages 
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i n  the fi ve- state reg i on ( Sect .  4 . 2 . 4. 1 ) .  I t  i s  known that four other potentia l  coal conversi on 
p l ants are bei ng consi dered for West V i rgi n i a .  However ,  i t  i s  not con si dered l i kel y that con
struction  schedu l ed for such  pl ants wou l d  overl ap SRC- I I  constructi on ; thu s , the construction
phase c umul ati ve soci oeconomi c impact shoul d be neg l i g i b l e  ( Sect . 4 . 2 . 4 . 3 ) . 

The add i t i ve a i r  qual i ty effects of the nearby Fort Marti n steam pl ant a s  we l l  a s  al l exi sti ng 
sources are i nc l uded a s  observed background ( Sect .  3 . 2 . 3 . 1 ) .  The cumu l ati ve a i r  q ual i ty effects 
of these pl ants a re thus  i nc l uded in the di spers i on model i ng presented in Sect . 4 . 2 . 3 . 1 . Anal ys i s  
o f  the i nteraction o f  SRC- I I  wi th fac i l i ti e s  such a s  the proposed Fai rmont Energy Co rporation 
coke pl ant and the asphal t p l ant i n  Morgantown i ndi cates that because of thei r rel at i ve l ocation s ,  
the di stance separating  them , and the prevai l i n g  wi nd , the cumul at ive a i r qual i ty i mpacts wi l l  
be sma 1 1  ( Sec t .  4 . 2 . 3 . 1 ) .  

Du ri ng extreme droughts , the Monongahe l a River Ba s i n  wi l l  face seri ous  streamfl ow defi c i ts with 
or  wi thout the SRC- I I  project . The demon strati on project , however,  wi l l  be a s i gn i fi cant new 
water con sumer and wi l l  requi re s ub stan tia l  streamfl ow to operate the nav i gati on l ock s  i f  coal 
i s  to be tran sported to the s i te by barge , as  is cu rrently  proposed . To reduce or e l i mi nate 
SRC- I I ' s  contri buti on to l ow streamfl ows ; the demonstration proj ect wi l l  devel op al ternati ve 
p l ans  of operation that reduce or el i mi nate river water consumpti on . To resol ve the Monongahel a 
Ba s i n ' s  c urrent and future water probl ems ,  the Water  Resources Counc i l  and the Oh io  Ri ver Bas i n  
Commi s s i on recommended deve l o pment of  basi n-wi de water management programs ( see Sect . 4 . 2 . 2 . 1 ) .  

7 . 3  Impacts of a l ternati ve fates of the fac i l i ty after the demonstration 

One of the major  objecti ves of the demonstration program is  to  exped ite commerc i a l  appl i cat ion 
of the technol ogy by prov i d i ng a base for construction of the fi rst commerc i al fac i l ity .  I f  a 
dec i s ion  i s  made to proceed w ith constructi on of the demonstration pl ant a s  proposed , the con
tract cal l s  for a two-year demonstration peri od ,  at the conc l u s i on of whi ch the fac i l i ty may be 
purchased by the i ndu stri a l  partner. If the demonstrati on pl ant i s  not sol d ,  DOE may el ect to 
cont i nue operation under the exi sti ng contract for a peri od of up to n i ne months . 

The fol l owing fates for the demon stration  pl ant may resu l t  from a dec i s i on to proceed wi th 
con struction : 

• commerc i a l i zation by the i ndustri a l  partner at an expanded capac ity ,  

• contin ued operation o f  the fac i l i ty at demon strati on pl ant ca pac i ty ,  

• conversi on of the fac i l i ty to another government use , 

• mothba l l i n g  of the fac i l i ty ,  or  

• decommi s s ioni n g .  

Because construction o f  a commerc i a l  fac i l i ty a t  a n  expanded capac i ty i s  a major  object i ve o f  the 
demon strati on program , 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 ronmenta l 
i mpacts of i t s  construction and operation are primary cons i derations  i n  a dec i s ion  to proceed with 
the project . However,  i t  i s  po ss i bl e  that sa l e  of the demon strati on pl ant wi l l  not occur and 
that one of the a l ternat ive fates wi l l  resu l t .  The probabl e i mpacts assoc i ated wi th each of the 
pos s i bl e  al ternati ve fates are i denti fi ed bel ow .  Impacts of commerc i a l  operation at expanded 
capac i ty are a l so d i scussed throughout Sec t .  4 . 2 .  

7 . 3 . 1  Commerci a l  i zat ion 

One of the primary obj ectives of the demonstration pl ant program i s  to obta i n  an envi ronmental 
data ba se . Thi s data base wi l l  be u sed by reg u l a to ry agenc ies to establ i sh requ i rements for 
ma i nta i n i ng acceptabl e envi ronmen tal qual i ty and by i ndu stry to eval uate the economi c s  of a 
commerc i a l  faci l i ty i nc l ud i ng  requi red envi ronmental control s .  I t  i s  assumed that the dec i s i on 
to construct a commerc i a l -sca l e  fac i l i ty at the demonstration pl ant s i te wi l l  be made i n  con
s i deration  of i nformat ion that i s  c u rrent ly  unavai l abl e and that wi l l  be obtai ned by construction  
and operat ion of the  demonstration fac i l i ty .  The  ana l ys i s  that fol l ows focuses on envi ronmental 
i s sues that can be i dent ifi ed at thi s time as potent ia l  impacts or  l i mitations  to commerci a l  
devel opment at the proposed s i te .  Emi s s i on estimates used i n  the i mpact anal yses o f  commerc i a l i 
zation are con servative.  I t  shoul d be noted that DOE ' s  NEPA strategy (Appendix  X )  and cost
s haring  ag reements prov i de that before any transfer of the demonstration pl ant to the in dustri al  
partner , DOE wi l l  prepare the appropriate NEPA documentat ion.  
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Ai r gual i ty 

Est imates have been made of the total su spended part icu l ates (TSP ) , S02' NOx , CO , and nonmethane 
hydrocarbons  ( NMHC ) for the 3 0 , 000-tpsd expanded commerc i a l  pl ant . Becau se the l ayout of the 
expanded commerci a l  p l ant i s  st i l l  conceptual , the l ocation of emi s s i on sources (e . g . ,  heaters , 
bo i l er s ,  s u l fur-recovery p l ant , etc . )  cannot be i denti fied to the extent req u i red for d i s pers i on 
model i ng .  Emi ss i on est imates for the commerc i a l -scal e pl ant can onl y be con s i dered a s  pre
l i mi nary .  Du ri ng operation  of the demonstration  pl ant , extens i ve source test i ng and  area 
mon i tor ing  wi l l  be conducted to determi ne the tota l emi s s i on s  and resu l t i ng ambi ent concentrat ions  
and  to  prov ide appropri ate emi ss i on factors for u se  i n  des i gn of  the  commerc i a l  fac i l i ty .  

E st imates o f  the vari ous  contri butions  to TSP for the expanded commerc i a l pl ant , compared wi th 
those for the demon strati on p l ant , as  wel l as  the rati onal e u sed in thei r determinat i on , are s hown 
i n  Append i x C ,  Tabl e C . 3 1 . The emi s s i on rate of fug i ti ve dust from coal and sl ag handl i ng i s  
est imated to i ncrease by a factor of 5 over that of the demonstrat ion p l ant . The est imated 
i ncrease in the rate of fug i t i ve dust emi s s i on s  from coal storage i s  a factor of 3 .  Poi nt 
sources such  as the coal  dryer/pul ver i zer ,  penumat i c  transfe r ,  heaters , and bo i l ers are expected 
to emi t  l es s  than five t imes the amount of part icu l ates emi tted from the demon strati on p l ant . 
Esti mated total part icu l ate emi ss i on s  wou l d i ncrease from 1 8 . 0  g/s  for the demon strat ion p l ant to 
3 7 . 6  g/s  for the expanded commerc i a l  p l ant , or a factor of 2 . 09 .  

A compari son of S02 emi ss i on s  from the demonstration  pl ant with  those from the expanded commerc i a l 
pl ant i s  shown i n  Tabl e C . 32 .  Fo r the expanded commerc i a l  pl ant , i t  was assumed that the fuel 
for a l l  heaters and boi l ers wou l d be pl ant gas , wi th a sul fur content of 1 00 ppmv ; for the demon
strat ion p l ant , a mi xed fuel of p l ant-produced hydrotreated naphtha with  a su l fur content of 
0 . 1  wt % and pl ant gas with  a s u l fur content of 1 00 ppmv , wa s used . Therefore , on ly  a bout one
hal f a s  much S02 wou l d be emi tted per Btu of fuel burned in the expanded commerc i a l  pl ant a s  i n  
the demonstrat i on p l ant . Al so , i t  wa s assumed that the expanded commerci a l pl ant woul d have a 
s u bstanti al l y  h i gher thermal effi c i ency because of addi ti onal proces s  and des i gn i nformati on and 
because of such desi gn features as  i nc reased waste-heat recovery , hi gher ga s i fi cat i on pressure , 
and the use  of combi ned-cycl e gas  turb i ne dri ves for l a rge compressors , with  the hot turbi ne 
exhaust gases u sed fo r steam generati o n .  Fuel req u i rements fo r the expanded commerc i a l  pl ant are 
est imated to be 4 . 5  b i l l i o n  Btu/ h ,  compared with  1 . 47 b i l l i on Btu/h for the demonstration  pl ant . 
It further wa s a ssumed that the techn i ca l  performance and rel i a b i l i ty of some sul fur-recovery 
technol o g i e s  woul d be i mproved and a l ternati ves chosen so that the su l fur concentrat ion i n  the 
H2S- i nc i nerator stack effl uent wou l d es senti a l l y  be cut in hal f .  For exampl e ,  Sel exol desul fur
i zati on (a commerc i a l l y  proven techno l ogy ) coul d be used in pl ace of Benfi el d and woul d reduce 
s u l fur  emi s s i on s  by more than 50% . ( For  the demonstrati on case , Benfi el d was assumed i n  the 
estimate of emi s s i on s  and a i r  q ual i ty impact anal yses to provi de a worst case . ) The rat i o  of 
S02 emi s s i on s  from the expanded commerc i a l  pl ant to those from the demon strat ion p l ant i s  2 . 21 . 

The major  factors affect i ng  i nc rea sed emi s s i ons of NOx and CO from the expanded commerci a l pl ant , 
a s  compa red w ith  those from the demon strat ion  p l an t ,  are : 

• The expanded commerc i a l  p l ant wi l l  have a fuel consumption  rate about three t imes  
a s  l arge a s  that of the  demon strat ion p l ant . 

• Fuel u sed i n  the expanded commerc i a l  pl ant wi l l  con s i st enti re l y  of pl ant gases 
( l ow n i trogen content )  rather than a mi xture of naphtha and p l ant gas . 

Wo rst-case assumpti ons  for NOx and CO emi s s i on s  from the commerc ia l  p l ant pred i ct an i nc rease 
over those for the demonstration p l ant of 2 . 5  for NOx and 2 . 6  for CO . 

The pl ot pl an of the expa nded commerci a l  p l ant shows two commerc i a l  proces s i ng tra i n s  added onto 
the 6000-tpsd demon strat ion proces s i ng tra i n .  A 200% i nc rea se i n  pi p i ng and NMHC fug i t i ve poten
t ia l  i s  proba bl e .  As a worst-case a ss umpt i on ,  expanded commerci a l pl ant NMHC emi s s i on s  of  f ive  
times those of  the  demonstration p l ant are u sed i n  the ai r qua l i ty anal ysi s .  

The a i r  q ual i ty i mpacts of operati ng a n  expanded commerc i a l  SRC fac i l i ty were based on 
pre l i mi nary i nformation  on i ts emi s s i on s , wh i c h  i s  conta i ned i n  Append ix  C ( Sect . C . 8 ) . I t  
w a s  a s sumed that the contri buti on o f  each  source to the i nc rease i n  maxi mum ambient concentra
t ion above that produced by the demonstrati on  pl ant wou l d be in proport ion to the i ncrease i n  
that source ' s  emi s s i on s .  Thus , the demonstration p l ant ' s impacts were scal ed u p  to g i ve pro
jected commerc i al -scal e i mpacts . It shoul d be noted that thi s i s  an extreme l y  conservati ve 
approach ,  whi ch  s hou l d l ead to h i g h- s i de estimates of max i mum amb i ent concentrations . The 
a ssumption  made i s  that al l addi t ional  emi s s i o n s  occur at prec i sel y the same l ocat ions  as do the 
demon strat ion p l ant emi s s i ons and from the same rel ease he i g ht . In al l probabi l i ty ,  the i ncreased 
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emi s s i o n s  wo u l d occur over a l arger physi cal  area , wh i ch wou l d  tend to reduce concentrations  i n  
the atmosphere from those cal cu l ated by mere l y  scal i ng u p  emi s s i on s . 

The resu l ts of these cal c u l a tions  for the commerc i a l - scal e fac i l i ty appear  i n  Tabl e 4 . 1 4 .  The 
consumpti on of PSD i nc rements i s  h i gh l i g hted i n  Tabl e 4 . 1 5 . Based on the concentrati ons  pre
d i cted for the  commerc i al p l ant g i ven i n  Tabl es 4 . 1 4  and  4 . 1 5 ,  i t  i s  expected that  the  expanded 
p l ant and other potenti a l  sources wou l d  consume 33 . 2% of the a l l owabl e 24-h PSD i ncrement for 
S02 and 7 5 . 6% of the al l owabl e 24-h PSD i nc rement for parti cu l ates .  I t  shou l d  be  noted that 
the ava i l ab i l i ty of PSD i nc rements cannot be projected to the date of commerc i a l  p l ant ope rati on . 

Because the reg iona l l y  a va i l ab l e  PSD i nc rement i s  l imi ted , a commerc i a l  pl ant woul d consume a 
porti on of the PSD  i nc rement that cou l d  potenti al l y  be a s s i gned to other i ndustri a l  operations . 
Therefore , the permitting  of the emi ss i on s  from the pl ant coul d potenti al l y  resu l t  i n  constra i n 
i ng future i ndu stri a l  deve l o pment opportun i t i e s  i n  the reg i on . However ,  i t  shoul d b e  noted that 
consumpti on of the PSD i ncrements , espec i a l l y  the short-term ( 3- and 24-h ) i nc rements , i s  extremel y 
l ocal  i n  nature . I t  i s  h i g h l y  unl i ke l y  tha t the short-term maxi mum impacts of two separate 
emi tting  faci l i ti es wi l l  occur i n  the same l ocati on unl e s s  they are a l most adjacent to each 
other and meteoro l og i ca l  condi t ions  are favo rabl e to such an occu rrence . I t  i s  dou btful that 
the SRC- I I  p l ant wi l l  ser iou s ly  constra i n  futu re i ndu stri a l  growth in the area . 

See Sec t .  4 . 2 . 3 . 1  and Appendi x  C ,  Sec t .  C . 8 .  

Water use  

The  Monongahe l a Ri ver wou l d  be the pri mary source of  water for a commerc i a l  pl an t .  The U . S .  Army 
Corps of Eng i neers currently  regu l ates fl ow i n  the Monongahel a Ri ver at the Tygart Lake Dam to 
mai ntai n a m i n i mum fl ow of about 9630 l i ters/s ( 340  cfs ) between Tygart Dam and Lock and Dam 7 .  

Al though the production capac i ty o f  the commerc i a l  pl ant i s  current ly  proj ected to be fi ve times 
that of the demon strati on pl ant , water consumpti on is  not expected to i nc rease in  proporti on to 
the i ncrease i n  capac i ty .  Estimated consumpt i ve water u s e  for the expanded commerci a l p l ant i s  
793  l i ters/s ( 28 cfs or  1 2 , 500  gpm ) , compared with 225 l i ters/s  (8 cfs or 3588 gpm ) for the 
demon strati on p l ant . The reduction i n  water con sumption  per un i t  of capac i ty for the expanded 
commerc i a l  pl ant i s  due pr imar i l y  to those des i g n  fea tures d i scussed in Sec t .  C . 8 . 2 . 2  that wou l d  
resul t i n  i nc reased thermal effi c i ency for the expanded commerc i a l  p l a n t .  The expanded commer
c i a l p l ant wou l d  consume 8 . 2% of the cu rrent m in i mum fl ow .  Before commerc i a l i zation , a Water 
Resources Counc i l  ( WRC )  water assessment wou l d be made to more accuratel y  assess  water ava i l ab i l i ty 
and re l ated water i mpacts . Evo l ution  of the des i g n  bas i s  fo r the commerc i a l p l ant has enabl ed 
th i s estimate of water  consumpt i on u sed i n  thi s FE I S ,  whi c h  i s  more accu rate than the val ue used 
in the WRC repo rt . I n  add i t ion , i f  the commerc i a l  pl ant uses  the same source of coal  as the 
demonstrat ion p l ant and i f  it uses  barge transport , the fl ow requ i red for l oc k  operation wi th 
SRC- I I  feed coal coul d range from 736 l i ters/s ( 26  cfs ) to 1 700 l i ters/s (60  cfs ) , depend i ng  on 
whether exi st i ng l ock  capac i ty i s  i nc rea sed . 

Du r i ng  l ow-fl ow peri ods ,  consumpt i ve water use by the commerc i a l  pl ant wou l d  contri bute to 
s i gn i fi cant streamfl ow defi c i ts and wou l d affect downstream water users . Under Penn syl van i a ' s  
pol i cy for consumpti ve u se ,  the state coul d requ i re mun i c i pa l  water suppl i ers to c urta i l  the i r  
wi thdrawal s o r  make compensatory rel eases from storage . Consumptive u se by the SRC - I I commerc i a l  
p l ant cou l d  i nc rease t h e  frequency of th i s  occu rrence . I n  addi t ion , streamfl ow defi c i ts ( due to 
the SRC- I I  commerc i a l  p l ant and other new water users ) coul d affect navi gati on , contri bute to 
water q ua l i ty probl ems ,  and affect  fi s h  and wi l dl i fe.  

I t  i s  ant i c i pated that  during  the  demonstration phase ,  comprehen s i ve bas i n -wide  pl ann i ng wi l l  
be undertaken , a s  suggested by the WRC .  Thi s ,  together with  the experi ence ga i ned i n  the demon
strat ion pha s e ,  wi l l  provi de a basi s for devel opi ng a strategy to deal  w ith wa ter supp l y  probl ems 
duri ng  l ow-fl ow events . Opti ons  for reduc i ng streamfl ow defi c i ts ,  wh i c h  cou l d  be used under a 
coord i nated ba s i n  pl a n ,  i nc l ude ba s i n-wi de water conservation , add i tional  storage and/or a l l oca
t ion of storage at  ex i sting  ba s i n  reservo i r s ,  add i tional  water storage on s i te or off s i te ,  and 
devel o pment of su ppl emental groundwater resources . 

See Sect . 4 . 2 . 2 . 1 .  

Water qual i ty and aquati c ecol ogy 

The wastewater handl i ng and mon i tor ing  system env i s i oned for the expanded commerc i a l  pl ant i s  
s i mi l ar to the one be i ng pl anned fo r the demonstrat ion pl ant . Th i s  system i nc l udes provi s i on for 
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di scharg i n g  treated wastewater to the Monongahe l a R i ver when the r i ver  can a s s i m i l ate i t  w ithout  
v i ol ati ng i n-stream water qual i ty standards and for  recycl i ng treated wastewater w ith i n the  process  
when ri ver cond i ti ons  do not al l ow d i scharge . Wastewater concentrations  of contami nants wi l l  be 
s i mi l ar to those fo r the demons tration p l ant ,  wi th reductions  i n  speci fi c  contami nants depend i ng 
on improvements i n  the state of the art .  Due to the i ncreased quant i ty o f  treated effl uen t 
water , the i mpac t of the expanded commerc i a l  pl ant on the Monongahel a Ri ver wi th regard to total 
d i s sol ved sol i ds coul d be greater than for the demonstration  pl ant .  Therefore , i t  i s  anti c i pated 
that the pl ant woul d o perate i n  the zero-di scharge mode more frequentl y ,  and proporti onate l y  l es s  
water a n d  d i s so l ved sol i ds woul d b e  d i scharged t o  the ri ver from the expanded commerc i a l  p l ant a s  
compa red wi th the demonstrati on p l ant . A s  a resul t ,  more sol ubl e sal ts wi l l  be recovered on 
s i te ,  per ton of coal feed , fo r the expanded commerc i a l  pl ant than fo r the demonstration  p l ant . 

Sal t product ion i s  bas i ca l l y  propo rti onal to coal i nput to the pl ant , so the expanded commerci al 
p l ant woul d produce 1 20 tons of sal ts per day compared w ith  22 tons/d for the demonstrati o n  
pl ant . I f  the demonstration  pl ant produces 22  ton s  o f  TDS pe r day and i s  al l owed 1 0% o f  the 
Monongahe l a  Ri ver ' s  a ss i mi l ati ve capaci ty by the regul atory agency , the r i ver ' s  capac i ty to 
a s s im i l ate TDS wou l d have to be 220 tons/d .  The probabi l i ty graph i n  Sec t .  C . 4 . 2 . 2  i nd i cates 
that the r i ver wou l d  have th i s  a s s i mi l ati ve capac i ty 95% of the t ime . I f  sal t product ion fo r the 
expanded commerci a l p l ant i s  1 20 tons/d and 1 0% of  the r iver ' s  capac i ty to a s s i mi l ate TDS i s  
al l owed for the pl ant , the ri ver ' s  capa c i ty to a s s i mi l ate TDS woul d have to be 1 200 tons/d . The 
probabi l i ty graph i nd i cates that the ri ver wou l d  have th i s  a s s i mi l at i ve capaci ty 60% of  the t i me .  
I t  i s  therefore estimated that the expanded commerc i a l  pl ant woul d be al l owed to d i scharge treated 
wastewater 60% of the t ime wi thout v i ol ati ng  i n -stream water qual i ty standards and wou l d  operate 
i n  the zero-di sc harge mode 40% of the t ime . Th i s  estimate a s s umes that TDS are the govern i ng 
d i scharge l imi tati o n .  In actual i ty ,  the dec i s i on to operate i n  ei ther the d i scharge or recyc l e  
mode wi l l  be made by mon i toring  both the treated wa stewater and the ri ver  for many c hemi cal 
consti tuents . I t  i s  anti c i pated that E PA wi l l  devel op effl uent l i mi tations  duri ng prepa ration  of  
the  Nati onal Po l l utant Di scharge El i mi nation  System ( N PDES ) perm i t  appl i cati on . 

I f  the water i ntake structure wi thdraws water from near the shore l i ne ( a s  i s  currentl y p l anned ) , 
the potenti al  exi sts  for l o sses of more than 1 0% of the ri ver ' s  i c hthyopl ankton during  extreme 
l ow fl ows . The i mpacts of raw water wi thdrawal on i chthyopl ankton are uncerta i n ,  and add i ti onal 
mon i tori ng i s  needed . Further base l i ne and/or operati onal mon i tori ng may i nd i cate the need fo r 
p l acement of the i ntake structure i n  an area of m i n i mum i c hthyopl an kton den s i ty ( Sec t .  4 . 2 . 2 . 4 ) . 

Under worst-case a s s umpti ons , wastewater di scharge from the commerci a l SRC-I I pl ant wo ul d cause 
s i gn i fi cant add i t iona l stress  to the aquat i c  ecosystem compared wi th that produced by the demon
strat ion  p l ant .  The  commerc ia l  pl ant , howeve r ,  i s  expected to  operate in  the zero-d i scharge mode 
for a greater part of the t ime .  In  add i t ion , des i gn o f  the commerc i a l p l ant wi l l  take advantage 
of the knowl edge and ex peri ence gai ned from demonstrat i on pl ant operati on . The rel i ab i l i ty of 
wa stewater treatment systems wi l l  be better understood . I f  operation  of the demonstration  p l ant 
has revea l ed probl ems cau sed by a parti cul ar  contami nant (e . g . , bi oaccumu l ation  of heavy metal s ) , 
spec i fi c  treatment processes for control  can be i ncorporated i n  the commerc i a l  p l a nt ' s  des i g n . 

See Sects . 4 . 2 . 2 . 1 , 4 . 2 . 2 . 3 ,  and 4 . 2 . 2 . 4 .  

Impacts on fl oodpl a i n  and wetl ands 

Ra i l  serv i c e  i s  provi ded at the base of  the h i l l s i de ,  out of the 500-year fl oodpl a i n .  Therefore , 
the storage and l oadi n g  fac i l i t i e s  on the u pper te rrace of the Bel l d i na property wi l l  not be 
en l arged duri ng  commerc i a l  expans i on . The barge and wate r i ntake fac i l i ti e s  for the demonstration  
p l ant wi l l  be s i zed to  accommodate the  commerc i a l  pl ant . Therefore , no new encroac hment wi l l  
occur ;  thu s ,  no adverse i mpacts on e i ther wetl ands or fl oodpl a i n  wi l l  resu l t from the expanded 
commerci a l pl ant (Append i x  D ) . 

Soci oeconomi c 

The construction  l abo r fo rce fo r commerc i a l i zation  wou l d ri se to a peak of about 5000 to 1 0 , 000 . 
Due to reg i onal competi t i on for l abo r ,  careful pl ann i n g  wou l d be neces sary to en sure ava i l ab i l i ty 
of an adequate l a bor  fo rce . A s hortage of l a bor  wou l d  not prevent the pl ant from be i ng bui l t  but 
wou l d tend to l engthen the construction sc hedul e .  The s i ze of the i n-mi g rati ng l abor force and 
the i r  fami l i e s  duri ng construction  of the commerc i a l  pl ant wou l d be much  l a rger than duri ng 
construction  of  the demonstration  faci l i ty .  Experi ence gai ned by the l ocal  area i n  accommodati ng 
demonstrati on p l a n t  con s truc tion  may he l p  in p l ann i ng for growth during commerci al p l ant construc
t i on . The res u l t  s hou l d be a net benefi t to the area . Pl ant construction  wou l d  create between 
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2 500 and 5000 secondary jobs , 90% of whi c h  are projected to be f i l l ed by peopl e l i v i ng i n  the 
area . 

Comme rc i a l i zation  woul d provi de a s i gn i fi cant econom ic  benefi t to the area i n  the fo rm of an 
i ncrease to the l ocal  tax ba s e ,  because ownersh i p of the fac i l i ty woul d be transfe rred from the 
Federal  government to pri vate i ndu stry at the end of the demonstration phase . Commerc i a l i zation  
woul d a l so resu l t  i n  an i nc rea sed stra i n  on commun i ty servi ces  and  resources . Al l probl ems 
a s soci ated wi th the demon stration  pl ant woul d be magn i fi ed . 

Seconda ry commerc i a l  devel opment i s  expected to support the demonstrat ion  pl ant . Th i s  devel op
ment woul d probably expand to pro v i de the requ i red support for the expanded commerci a l p l ant . 
Thi s woul d represent a net benefi t to the area i n  the form of jobs  and tax reven ue . A work force 
of about 900 wou l d  be requ i red to operate an expanded commerc i a l  faci l i ty ( about doubl e the s i ze 
of the demonstration  p l ant ' s operati on work force ) .  I t  i s  expected that most of the work force 
wou l d  be made up  of l ocal  res i dents . About 465 secondary jobs  wou l d be created by commerc i a l  
p l ant operat ion , o f  whi c h  90% i s  proj ected t o  b e  fi l l ed by peopl e l i vi ng i n  the area . 

See Sec t .  4 . 2 . 2 . 3 .  

Sol i d  waste 

The expan ded commerc i a l  p l ant wi l l  produce about 4000 tpsd of s l ag p l u s  i ncreased quanti ti es of 
other sol i d  waste s ,  some of whi ch  may be hazardou s .  The demonstration  p l ant wi l l  have an exten
s i ve mon i tor ing p rogram to determi ne the l ong-term fate of the contami nants in sol i d  waste mate
r ia l s ( Sects . 4 . 5 . 3 . 1  and 4 . 5 . 3 . 2 ) .  Runoff and l eachate wi l l  rout i ne l y  be ana l yzed . Such data 
wi l l  determine  more def i n i t i ve l y  i f  a waste i s  hazardous .  Current research i ndi cates that the 
s l ag wi l l  be nonhazardou s  (Append i x  K ) . The requ i rements for bri ne di sposal  duri ng  zero-d i scharge 
operation  wi l l  i nc rease due to the greater quanti ty of so l ubl e sal ts be i ng processed i n  the 
expanded commerc i a l  p l ant and the i nc reased frequency of operating  in the zero -d i scharge mode to 
avo i d  e xceed i ng the a ss i mi l ati ve capac i ty of the Monongahel a Ri ver . D i sposal  pl ans for bri ne and 
other sol i d  wastes are now be i ng deve l o ped for the demonstrat ion pl ant (Append i x  C, Sect . C . 3 . 7 . 2 ) . 
Knowl edge ga i ned from the demonstrati on p l a nt ' s  operation  wi l l  a i d  i n  i denti fy i ng di sposal req u i re
ments for the expanded commerc i a l pl ant . 

7 . 3 . 2  Conti nued operation  of the  demonstration pl ant 

I t  i s  poss i bl e  that the proposed two-year operation  of the demonstration  pl ant wi l l  not prov i de 
the data base des i red for commerc i a l i zati on . A probabl e resu l t woul d be an exten s i o n  of the 
demon strati on program and conti nued operation  of the p l ant . 

Changes i n  the desi gn and operation of the pl ant wi l l  undoubted ly  occur duri ng the operati ng 
phase , but the envi ronmental effects of conti nued operation  are l i ke l y  to be essenti a l ly  the same 
as those descri bed i n  Sec t .  4 .  Process  and envi ronmenta l mon i tori ng dur ing  operat ion  wi l l  be 
u sed to i denti fy the si gni fi cant envi ronmenta l i mpacts , the i r  sources wi t h i n  the pl ant , and the 
avai l abl e met hod s  for m i t i gati ng them ( Sect . 4 . 5 ) . Consumption  of ava i l ab l e  water and PSD ai r 
q ual i ty i nc rements wo ul d conti nue , l i mi t i ng other potenti a l  users . 

If the Federa l government conti nued to own the s i te ,  the area woul d cont i n ue to experi ence a 
l os s  of tax revenue .  However , th i s  l os s  of  tax  revenue wou l d be  somewhat offset by  the  conti nued 
empl oyment of about 460 peo pl e ,  a l ong wi th the add i t i onal secondary jobs  created through the 
growth of support i ndustri e s  and servi ces duri ng construction  and i n i t ia l  operat ion  of the demon
strati on pl ant .  

7 . 3 . 3  Convers i on t o  another government use 

I f ,  at the conc l u s i on  of  demonstrati on pl ant operati on , pri vate i ndustry i s  not i nterested i n  
construct i n g  a commerci a l  pl ant , DOE may el ect to convert the fac i l i ty to another use o r  to offer 
i t  to other Federal agenc i e s .  

The potentia l  envi ronmenta l  i mpacts o f  a n  a l ternati ve use o f  the s i te woul d depend o n  the i ntended 
use and cannot be eval uated at thi s t ime .  I n  v i ew o f  the avai l a b i l i ty o f  fac i l i ti es for the 
rece i pt ,  transport , storage ,  and preparation of coal , it i s  l i ke l y  that an a l ternati ve use wou l d  
b e  re l ated to coal use and that impacts a ssoci ated wi th coal recei pt and handl i ng woul d conti nue . 
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Conti nued Federal owners h i p  of the s i te wou l d  res u l t  i n  conti nued l os s  of ta x revenue and , more 
s i gn i ficantl y ,  wou l d  prevent an i nc rease i n  revenue that wou l d  resu l t from transfer  of the i mproved 
s i te to pri vate owners h i p .  The s i g n i f i cance of th i s  l oss  of anti c i pated revenue wou l d  depend on 
the degree to wh ich  l oca l  fi nanc i a l  p l an s  had been devel o ped in ant i c i pation  of such revenue s .  
Th i s  reduction  i n  revenue wou l d be parti al l y  offset by conti nued empl oyment resu l t i n g  from the 
a l ternati ve use  of the s i te .  

Convers ion  o f  the fac i l i t i e s  to a n  a l ternati ve use  wou l d  probab ly  req u i re some construction  work 
and associ ated work force . Impacts resu l t i ng from construction  wou l d probab ly  be re l at i ve ly  
mi nor because most of  the d i sturbance wou l d  have occurred duri ng construction  of the demonstra-
t i on pl ant ,  and constructi on acti v i t i e s  wou l d probab ly  be l i m ited primari l y  to the process area . 
The work force req u i red for convers ion  wou l d  probab ly  be sma l l er than that req u i red fo r construc 
t ion , and i n  the absence of a major  compet i ng project ,  s i g n i f i cant i mpacts wou l d  not be anti c i pated . 

7 . 3 . 4 Mothba l l i ng 

If  there i s  no i nterest i n  construc ti 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 el ect to d i sconti nue operati on of the demons trat i on p l ant for an i ndef
i n i te per iod , wi th the i ntent ion  of resuming  operation at some time i n  the future . I n  thi s 
al ternat i ve i t  i s  a s sumed that a l l process operati ons  woul 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 m i n i ma l  d i s 
mantl i ng o r  removal of  process eq u i pment . Coal and product wou l d be removed from the s i te .  The 
s l ag di sposal area and any other sol i d  wa ste d i sposal areas wou l d be c l osed and revegetated ; 
l eachate mon i tori ng and treatment ,  i f  requ i red , wou l d  be conti nued i n  accordance wi th RCRA 
req u i rement s .  

Mothbal l i ng of the demonstration  fac i l i ty wou l d  resu l t i n  e l imi nation of a i r  emi ss ions , consump
t i ve water use , and s l ag producti o n .  Sol i d  wa ste production wou l d be reduced to that resu l t i ng 
from treatment of l eac hates from sol i d  waste d i sposal  areas and surface ru noff . E l i mi nat ion of 
evaporati ve cool i ng and i ts assoc i ated consumpt i ve water use  woul d resu l t in the d i scharge of 
treated effl uent .  The fac i l i ty wou l d probab ly  be mai ntai ned on the state emi s s i on i nventory for 
a peri od of 1 8  mont hs , temporari l y  l i m i t i ng s i t i ng opti ons for other emi s s i on sources . Location  
of other i ndustries  in  the area cou l d resu l t  in  reduced ava i l ab i l i ty of PSD i ncrements and water 
re sources for res umed operat ion .  

Conti nued Federal ownershi p o f  the s i te wou l d  resu l t i n  conti nued l oss  o f  property tax reven ue 
and wou l d  prevent an i nc rease that wou l d res ul t from transfer  of the i mproved s i te to pri vate 
owners h i p .  Thi s l o ss  of revenue wou l d not be offset by conti nued empl oyment . I t  i s  anti c i pated 
that mothba l l i n g  of the fac i l i ty wo ul d resu l t in l ayoff of most of the demonstrat ion p l ant ' s  work 
force of  about 460 and in the el im i nation  of essenti al l y  al l secondary emp l oymen t .  

7 . 3 . 5  Decommi s s i o n i ng 

I f  there i s  no i nterest i n  cons tructi ng a commerc i al fac i l i ty ,  convert i ng the s i te to another 
government u s e ,  or resumi ng operat ion of  the demons tration pl ant , DOE may el ect to decommi s s i on  
the  fac i l i ty and  decl are i t  excess property for d i sposal by the  Genera l Servi ces Adm i n i strat ion . 

I f  decommi s s i on i ng occurs , i t  i s  probabl e that the s i gn i fi cant val ue of the improvements and the 
short operati ng h i story wou l d make the s i te des i rabl e as  an i ndu stri a l  fac i l i ty and that it woul d 
be sol d for th i s  purpose .  Impacts resu l ti ng from convers i on to a n  i ndustria l  use other than an 
SRC commerci a l fac i l i ty wou l d  res u l t  in  impacts that cannot be ful l y  eva l uated at th i s  time . As 
in  the case of  convers i on to another government use , i t  is  probabl e that an al ternative  use  wou l d 
i nvol ve coa l use and that the i mpacts of coal rece i p t ,  handl i n g , and preparation  wou l d  cont i nue . 
Al so , i mpacts of cons truction  req u i red for convers i on to another use wou l d probab ly  be rel at i vel y 
mi nor.  Sa l e  of the fac i l i ty for an i ndustri a l  use woul d resu l t i n  a tax benefi t because the s i te 
and improvements wou l d be p l aced on the tax ro l l s .  Conti nued empl oyment wou l d al so be a pos i t i ve 
benefi t .  

Shou l d there b e  n o  i nterest i n  purchase o f  the s i te for al ternat i ve u s e  or  shoul d the government 
e l ect  not to sel l , the i mpacts wou l d be essenti a l l y  equ i va l ent to those resu l t ing  from mothbal l i n g .  

I t  i s  proba bl e that major  vessel s and equi pment wou l d be removed . However , comp l ete restoration  
of  the s i te to  i ts ori g i nal cond i t i on woul d not  be underta ken , and the  s i te wou l d  be  ava i l ab l e  for 
future redeve l o pment for i ndustri a l  u s e .  
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8 .  I MPACTS OF  SELECT ING AN ALTERNATI V E  PLANT DES I GN O R  S ITE 

One of the three fundamenta l al ternati ves ava i l abl e to DOE i s  to modi fy the currentl y proposed 
acti o n .  From an envi ronmenta l standpo i n t ,  such  modi f i cations  cou l d be used to l es sen the 
envi ronmental i mpact of the proposa l .  The fo l l owi ng secti on eval uates the feas i b i l i ty of u s i n g  
a l terna t ive p l ant des i gns t o  l es sen the envi ronmenta l impacts of pl ant operation  ( Sect .  2 . 3 . 2 . 1 ) 
and compares the i mpacts of l ocati ng the proposed fac i l i ty at the proposed s i te wi th the i mpacts 
of l ocati ng it at two a l ternati ve s i tes  ( Sect.  2 . 3 . 2 . 2 ) .  

8 . 1  Al ternat i ve pl ant des igns 

8 . 1 . 1  I ntroduction  

Ana l ys i s of pl ant des i gn began wi th screen i ng of the  major proces s  areas to  i denti fy ( 1 ) effl uents 
and emi s s i ons  under normal and upset cond i t i ons , ( 2 )  potentia l  for adverse envi ronmenta l impacts , 
and ( 3 )  control req u i rements . The fol l owi ng major  process  areas and control options , i denti fied 
as  havi ng potenti al  fo r caus i ng s i gn i fi cant adverse impacts , were eval uated to determ i ne whether 
the proposed des i gn was compl ete and whether a l ternati ve pl ant des i gns exi st that co ul d achi eve 
s upe rior envi ronmental performance . The fo l l owing  areas and opti ons were eval uated and are 
d i scu ssed bel ow and i n  Sec t .  2 . 3 . 2 . 1  and Appendi x C :  

• su l fur recovery and emi s s i on control , 
• wate r cons umpti on , treatment , and cool i ng , 
• wastewater treatment , 
• wastewater treatment under abnormal condi ti ons , 
• desa l i nation  of trea ted wastewater for recyc l e ,  

• bri ne d i sposal duri ng zero-di sc harge operati on , 
• wa ste heat rejecti on , 

• process hydrocarbon emi s s i on  control , 

• reduction of fug i t i ve emi s s i on s  by doubl e p i p i ng and enc l osures , 
• di sposal of process s l udges , 
• part i c ul ate emi s s i on control , 
• pl ant fuel s ,  

• el ectri c power s uppl y ,  

• pl ant l ayout ( i nc l ud ing  fl oodpl a i n/wetl ands consi derations ) ,  

• separation  and d i s po s i t i on of mi nera l res i due , 
• hydrogen product ion , and 

• gas i fi cation processes . 

8 . 1 . 2  Incompl ete design requ i r i ng further eva l ua t ion 

As descri bed i n  Appendi x X ,  DOE wi l l  compl ete an F E I S  before a dec i s i on i s  made to proceed wi th 
maj or deta i l ed des i gn of  the pl ant .  Impo rtant quant itati ve i n formation  such as  materia l  and 
energy bal ances around al l process components is therefore mi s s i ng at th i s  t ime .  A st rategy i s  
therefore req u i red where assessmen t of adverse i mpacts for th i s  document i s  based on conceptua l 
des i g n  and wo rst-ca se estimates of effl uents . DOE wi l l  i ntegrate appropri ate envi ronmental 
control s as  final desi gn proceeds .  

A t i ered approach to NEPA compl i ance wi l l  be fo l l owed , i n  wh i ch fi nal de s i gn data a s  they become 
avai l abl e are g i ven i n  i nterim reports to EPA and made publ i cl y  ava i l abl e and in wh i c h  the i mpact 
anal ys i s  i s  compared wi th the wors t-case impact ana l ys i s  g i ven in thi s FE I S .  Based on des i g n  or 
operat i ng i nformati on , DOE wi l l  make a determi nation as  to whether suppl emen ta l NEPA rev i ew i s  
req u i red . 

( Append i x  C i nc l udes a more compl ete d i scuss ion  of pl ant des i gn al ternati ves . )  
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The envi ronmental i mpacts of the des i gns  of the fo l l owi ng pl ant features have been eval uated i n  
th i s  F E I S .  However,  the spec i fi c  des i gns  wi l l  be the subjects of add i ti onal des i gn wo rk . 

Su l fur recovery 

The su l fur-recovery operation  wi l l  make up abo ut 65% of the pl ant ' s  overal l atmospheri c emi s s i on 
rate . The a i r  qual i ty anal ysi s i s  based on the Benfi el d-Cl aus/ SCOT system ( proposed i n  the 
D E I S ) ,  wh i c h  has a h i gher emi s s i on rate than the currentl y proposed Sel exol -Cl au s/ SCOT sys tem . 
Th i s  prov i des a worst-case i mpact ana l ys i s .  Eac h of these al ternati ves , and others that offer 
the potenti al  for l ower emi s s i ons , i s  d i scussed i n  Appendi x  C ,  Sec t .  C . 3 . 2 . l . 

Capaci ty of wastewater treatment system 

A n umber of c i rcumstances wi l l  cause a substanti a l  dev i ati on from the norma l operati ng mode of 
the wastewater treatment sys tem . The occurrences that are expected to tax the wastewater treat
ment system i nc l ude s hutdown and startup ,  extended shutdown , abnorma l l y  l ow ri ver fl ow , and 
abnorma l l y  h i g h  ra i nfal l .  These occurrences  wi l l  be used in the des i gn ba s i s  of the wastewater 
treatment system (Appen d i x  C ,  Sects . C . 2 . l l ,  C . 3 . 6 ,  and C . 4 . 2 ) . 

Desa l i nat i o n  

T h e  need exi sts  f o r  was tewater rec l amat i on fac i l i t i es to e l i m i nate or reduce t h e  treated 
wastewater di sc harge to the Monongahe l a  R iver .  Th i s system wi l l  separate a sa l t- free water 
s t ream for  u se  wi th i n  the uti l i t i e s  sect i o n  and wi l l ,  when requ i red , concentrate the eff l uent 
bri ne for storage or  a l ternat i ve di sposa l . The processes  cons i dered for th i s  s e rv i c e  were the 
common desal i nat i on proces se s  of  evaporat i o n , reverse osmos i s ,  e l ectrodi a l ys i s ,  and i on exc hange ; 
c u rrent l y ,  evaporat i on i s  preferred. Th i s  eval uat i on i s  cont i nu i ng and wi l l  rece i ve p r i ori ty 
cons i de rat i on d ur i ng detai l ed des i g n  (Append i x  C ,  Sect .  C . 3 . 6 . 2 . 2 ) .  

Control l ed combustor/el evated fl are system 

Al though the ma i n  process i ng u n i ts wi l l  norma l l y  not emi t  hydrocarbons , process up sets and 
emergenc i e s  may occ ur  that requ i re i mmed i ate d i sposal  of combusti b l e  vapors and gases to 
rel i eve i nterna l pres sures . Some of these combusti b l e  materi a l s may conta i n  compl ex orga n i c  
compounds , i nc l udi ng carci nogen i c  substances , a n d  fl ari ng (a  conventi onal refi nery a n d  c hemi cal  
i ndustry pract i ce )  may not adequately  destroy these compounds . The proposed des i gn i ncorporates 
a control l ed-combustor/el evated fl are system that wou l d s i gn i fi cantl y reduce thi s prob l em i n  a l l  
but the most severe emergency events . The des i gn of thi s system , wh i c h  i s  imcomp l ete , i s  under 
eval uation  by DOE and the i ndustr i a l  partner and represents one of the major  envi ronmental 
contro l  deci s i ons to be made duri ng the deta i l ed des i gn phase (Append i x  C ,  Sec t .  C . 3 . 5 . 4 ) . 

Locati on of water i ntake 

The anal ys i s  of impacts on  aquati c ecol ogy has revea l ed that the shorel i ne water i ntake structure 
may cause consi derab ly  more entra i nment of aquati c organi sms than wou l d  a submerged i n take c l oser 
to mi d stream . DOE and the i ndustri a l  partner wi l l  eval uate these al ternati ves and t he i r  env i ro n 
mental effects duri ng t h e  deta i l ed de s i gn phase ( Sec t .  4 . 2 . 2 . 4 ) . 

Des ign of coal conveyors 

Fugi ti ve dust  from coal conveyi ng wi l l  be reduced by us i ng covered conveyors . Ful l y  enc l osed 
conveyors woul d vi rtual l y  e l i mi nate coal conveying  as a source of fug i ti ve dust  but may pose 
unacceptabl e safety hazard s .  DOE and the i ndustr i a l  partner wi l l  eval uate the v i ab i l i ty o f  th i s 
a l ternati ve duri ng the deta i l ed des i gn phase (Appendi x  C ,  Sect .  C . 3 . l . l ) .  

Coa l pi l e  dust  control  

As current ly  proposed , the  pl ant wi l l  use a convent i onal coa l dryer and a wet dust  suppres s i on 
sys tem fo r the coa l p i l es .  A po lymer coating  that wou l d  reduce fug i ti ve dust  emi s s i on s  for one 
of the two acti ve p i l es i s  a l so bei ng eval uated (Appendi x  C ,  Sec t .  C . 3 . l . l ) .  
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In addi t ion  to the above p l ant features , th i s  l i s t  i denti fi es those a spects of p l ant  des i gn 
for whi c h  the envi ronmental i mpacts have not been eval uated i n  th i s  F E I S  d ue to a l ack of 
detai l ed des i gn i nformati on . 

Methods o f  bri ne d i spos a l  

T h e  p roposed system of  t reated wastewater di scharge cannot operate duri ng peri ods o f  l ow ri ver 
f l ow and h i gh d i s so l ved s o l i ds l oadi ng i n  the ri ver wi thout produci ng vi o l at i ons of i n- stream 
wate r qual i ty s tandard s .  The secondary operat i ng mode of  reduced or zero l i q u i d  d i sc harge wi l l  
produce a bri ne that wi l l  probab ly  be con s i de red a hazardous mate r i a l  under RCRA c r i te r i a .  The 
u l t i mate di sposa l  method for thi s br i ne waste i s  under cont i n u i ng eval uat i o n  by DOE and the 
i ndustri a l  partner and represents one of  the major  envi ronmental control  dec i s i ons to be made 
duri ng the detai l ed des i gn phase (Append ix  C ,  Sects . C . 3 . 6 ,  C . 3 . 7 . 2 ,  and C . 4 . 2 ) .  

Water sto rage 

The anal ysi s of water use  and water avai l a bi l i ty i n  the Monongahe l a  Ri ver Bas i n  ha s reveal ed 
poss i b l e  water avai l abi l i ty probl ems duri ng peri ods of l ow fl ow. Off-stream water storage on 
s i te i s  a poss i bl e  mi ti gat i ng mea sure . In the un l i kel y event that thi s al ternati ve i s  c hosen , 
the s i ze ,  des i gn ,  and l ocation  of such storage fac i l i t i e s  have not yet been speci fied  and wi l l  
recei ve pri ority con s i deration  duri ng the deta i l ed des i gn phase ( Sect . 4 . 2 . 2 . 1 ) .  

Cool i ng system 

The proposed des i gn ca l l s  for the combi ned use  of severa l types of cool i ng on sel ected s treams i n  
the p l ant . For sel ected hot streams expected to be free of carc i nogens , aeri a l  cool ers wi l l  be 
u sed . To prevent proces s  materi a l s from l ea k i n g  i nto the cool i n g  water and then bei ng d i scharged 
to the atmosphere through the cool i ng tower ,  moderate temperature streams conta i n i ng hydrocarbons 
l i ke l y  to be carci nogen i c  wi l l  be cool ed by an i nd i rect cool i ng system. The bu l k of the process  
cool i ng on streams other than  the  above wi l l  be by  conventi onal wet evaporation  method s .  Fi nal 
des i gn sel ection of whi c h  s treams to cool by each method wi l l  be based on an i ntegration  of 
add i t ional tox i c i ty testi ng on representati ve process  mater ia l s ,  safety ana l ys i s ,  cool i n g  need s ,  
and sel ection of wastewater treatment strategy, because the abi l i ty to achi eve zero d i sc harge 
req u i re s  s ubstanti a l  evaporati ve cool i ng capac i ty for di sposal  of treated wa stewater (Append i x  C ,  
Sects . C . 2 . l l  and C . 3 . 5 . 5 ) . 

Locat i on of hazardous  waste l andfi l l  

As currentl y envi s i oned , sol i d  wastes wi l l  be stored i n  two l a ndfi l l s  des i gned for storage of 
RCRA hazardous wa ste s - one fo r ga s i fi er sl ag on ly  and the other for several process  s l udges . 
The l ocation of the second l andfi l l , wh i ch wi l l  conta i n  hazardous wa stes , has not yet been pro 
posed , and the c hemi cal  compos i t i on of the s l udges wi l l  probab ly  rema i n  unknown unti l the p l ant 
is  operating . These uncerta i n t ies  wi l l  a l so be among thos e to recei ve pri ority cons i derat i on 
duri ng the detai l ed de s i g n  phase (Append i x  C ,  Sec t .  C . 3 . 7 ,  and Sect . 4 . 2 . 2 . 2 ) . 

8 . 1 . 3 Pl ant l ayout 

The current l y  proposed s i te p l an wa s rev i ewed to determi ne whether an al ternati ve s i te arrangement 
cou l d  s i gn i fi cantl y reduce the impact resu l t ing  from construct i on and operat ion  of the demonstra 
t ion pl ant . T h e  currentl y  proposed s i te p l an wa s presented as a n  a l ternati ve i n  t h e  phase a 
del i verabl es and wa s s ubsequent ly  sel ected to avo i d  the pos s i b i l i ty of subs i dence of mi ned areas  
i n i ti a l l y  proposed fo r d i s posal  of s l ag produced by future commerc i a l  operati ons . The rev i sed 
s i te pl an appears to avo i d  geo l o g i cal l y  unsu itabl e areas ( e spec i a l l y  undermi ned area s fo r sol i d  
waste d i s posal ) and to uti l i ze areas of l ow envi ronmenta l s i gn i f i cance to the maxi mum extent 
pos s i bl e  ( Sect .  2 . 3 . 2 . 1 ) .  

The proposed l ocation of the cool i ng towers shou l d  reduce the si gn i fi cance of the vi s i bl e  pl ume 
and the i nc reased fogg i ng ,  i c i ng ,  and sal t depo s i t i on resu l t ing  from the i r  operation . Areas 
sens i ti ve to cool i ng tower operati on , Hi ghway 53 and the el ectri ca l  substati on , shou l d  not be 
s i gn i fi cantl y affected . 
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Throughout the deve l opment of the SRC- I I  fac i l i ty ,  l ayout and de s i gn al te rna t ives  that coul d 
reduce fl oodpl a i n/wetl ands  impacts of the proposed fac i l i ty were con s i dered . Major  des i gn 
al ternati ves  affecti ng fl oodpl a i n/wetl ands that were con s i dered (Appendi x  D )  i nc l ude ( 1 ) a l ter
nati ve des i gn of the ba rge s l i p ,  ( 2 )  a l terna t i ve l ayout of the product storage area , and 
( 3 )  e l i mi nati on of the coal barge dock faci l i ty ( i . e . , the excl u s i ve use of ra i l roads for coal 
s h i pments ) .  

8 . 2  Al ternat i ve s i te s  

Emi s s i ons a n d  d i sc harge s from the demonstrat i on pl ant are determi ned pri mari l y  b y  the desi gn of 
process and s upport fac i l i t i e s  and may be reduced through appl i cation of the vari ous  des i g n  
a l ternati ves d i scus sed above . As sumi ng  that the desi gn of the demonstration  p l ant i s  unchanged , 
the s i gn i fi cance of the i mpacts produced by constructi on and operation  i s  determ i ned to a l a rge 
extent by the phys i ca l  c haracteri sti c s  and qua l i ty of the envi ronment of the s i te at whi ch  the 
p l ant i s  l ocated . 

The contract awarded for the phase 0 desi gn study req u i red that the i ndu stri al  parti c i pant submi t 
a s i te -spec i f i c  proposa l .  In 1 97 5 ,  Gul f Oi l Corporation undertook an al ternat i ve s i te ana l ys i s  
for sel ecti on of a s i te  for a 6000-tpsd SRC- I I  pl ant capabl e of accommodati ng an expan s i on i n  the 
p l ant capac i ty to 3 0 , 000 tps d .  Al though envi ronmental facto rs were con s i dered , the s i t i ng c ri teri a  
used i n  the Gu l f  study were primari l y  phys i ca l , engi neeri ng , and economic  factors that were 
j udged to be important for cons tructi on and operation  of the SRC- I I p l ant . Fort Marti n ,  West 
Vi rg i n i a ,  was proposed as  the s i te .  At that time ,  DOE was not a part i c i pant in the projec t .  

After Gu l f  compl eted i t s  s i te sel ection study for the SRC- I I  proj ect ,  two important events 
transp i red : DOE became a part i c i pant i n  the project and Executi ve Orders 1 1 988 and 1 1 990 per
ta 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 proposed s i te had al ready been chosen for the project (as  s pec i f i ed i n  DOE ' s  Request fo r 
Pro posal  and contract w ith  i t s i ndu stri a l  partner) , i t  was recogni zed that an eval uation of the 
rea sonabl e al ternat i ves  to the proposed acti on , i nc l ud i ng al ternat i ve s i te s ,  was necessary .  

To eval uate the impacts of construction  and operation  a t  al ternati ve s i tes , a n  i ndependent 
ana l ys i s of ava i l ab l e  s i tes wa s conducted . Ba sed on thi s ana l ys i s ,  wh i c h  i s  descri bed in 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 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  R i ver nea r Raven swood , We st V i rgi n i a .  
Appendi x B ( Sec t .  B . 2 )  descri bes the s i te sel ection process  conducted by Gul f i n  1 97 5 ,  whi ch 
i nc l ude s the proposed s i t e .  Section  B . 3  descri bes the Oa k Ri dge Nat iona l  Laboratory anal ys i s ,  
whi ch  eval uates s i tes other than Fort Ma rt i n  ( Sects . 2 . 3 . 2 ,  4 . 3 , and 4 . 4 ) . 

A defi n i t i ve anal ys i s  of the envi ronmenta l acceptabi l i ty of al ternat i ve s i tes  i s  severel y con
strai ned not only by the degree to whi ch  j udgmental factors enter i nto the analysi s but a l so by 
the ava i l ab i l i ty of cons i s tent and deta i l ed i nformation on each  s i te .  I n  thi s case , deta i l ed 
i nformat ion ex i sts for the proposed s i te from a one-year basel i ne mon i tor ing program , whereas 
o n l y  reconna i s sance-l evel i nformati on is ava i l ab l e  for the a l ternati ve s i tes . The purpose of 
thi s al ternat i ve s i te compari son is not to sel ect the envi ronmental l y  preferabl e s i te but rather , 
i n  re sponse to NEPA ,  to eval uate reasonabl e al ternati ves to the proposed act ion . Even though 
envi ronmental compari sons such as these are based on d i s s i mi l ar l evel s of base l i ne data , suffi 
c i ent i nfo rmation  i s  avai l ab l e to ena bl e a reasoned c ho i ce among al ternat i ves . 

In summa ry , the proposed s i te was sel ected by the i ndustr ia l  partner u s i n g  the procedures  and 
cri teri a descri bed in Appendi x  B ( Sec t .  B . 2 ) . The proposed s i te wi l l  experi ence envi ronmental 
i mpacts as  wo ul d any al ternat i ve s i te .  Based on ava i l ab l e  i n formation , none of the al ternat i ve 
s i tes are obvi o u s l y  envi ronmenta l l y  superi or to the proposed s i te .  

9 .  I MPACTS O F  DETERM I N ING  NOT TO PROCEED WITH CONSTRUCT ION AT ANY S ITE - NO ACT ION 

I f  the deci s i on i s  made to c hoose the a l terna ti ve of not proceed i ng wi th the demon strat ion proj ect ,  
the opportuni ty to obta i n  the i ntended envi ronmenta l , techn i ca l , and economi c data o n  the SRC- I I  
process at near-commerc i a l -sca l e  wo u l d be great ly  reduced . Provi ded that the proposed SRC-I  
demon strat ion program i s  ca rri ed out , it  cou l d  pro v i de i n formation of a generi c nature on hydro
gen production v i a  gas i fi cati o n ,  a sh  and s l ag di s posa l , pressure l etdown , l a rge-sca l e oxygen 
product ion , was tewater treatment , sol i d - l i q u i d  separation , and h i g h-temperature and pressure 
handl i ng of hydrocarbon , hydrogen , and oxygen mi xtures . However ,  the conceptual des i gns  for each 
of  the two SRC demonstrati on p l ants have uni que  features such as  sol i d - l i q u i d  separati on and 
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wa stewater treatment .  Demonstrating  both techno l og i es wou l d prov ide a val uabl e di vers i ty of 
i nformation  and operati ng experience about al ternat i ve des i gn s .  The Exxon Donor Sol vent and 
H-Coal p i l o t  p l ants have been constructed and are currently  in the mec hani ca l  s hakedown and 
testing  phase . These pl ants coul d a l so contri bute generi c i nformation  that wou l d advance SRC- I I  
techno l ogy.  

Demonstrat i on pl ants are a key factor in reduc i ng scal e-up ri sks  ( techni cal , f i nanc i a l , and 
envi ronmental ) from p i l ot pl ant to commerc i a l  fac i l i ti es to a rea sonabl e  l evel . A dec i s i on 
not to bu i l d  SRC- I I  wou l d del ay commerc i a l i zation  of thi s tec hno l o gy for d i rec t coal l i q uefact i on . 

Concern i ng the devel opment of the proposed pl ant s i te ,  the adverse i mpacts on the physi cal and 
b i ol ogi cal envi ronment and the soci oeconomic  condi t ions  in the reg i on wou l d not occur if the no
act i on a l ternative  i s  c ho sen .  Al so , the reg i on wou l d not recei ve the economic  benefi ts of 
i ncreased empl oyment and revenue a s so c i a ted wi th the construction  and potenti a l  cont i n ued 
operat ion of the SRC- I I  demonstration  p l ant . 

1 0 . MONITORI NG AND M IT I GAT ION  

An  exten s i ve envi ronmenta l mon i to r i ng program wi l l  take pl ace duri ng construction  and  operation 
of the proposed SRC- I I  demonstration  p l ant (Sec t .  4 . 5 ) . A s ubstanti a l  porti on of the moni tori ng 
program i s  desi gned , as it wo u l d be for any l a rge energy demonstration fac i l i ty ,  to demonstrate 
that the pl ant can be construc ted and operated i n  compl i ance wi th ex i st i ng envi ronmental requ i re 
ments . These requ i rements  for constructi on (Tabl e 4 . 27 )  and operation  (Tab l e 4 . 28 )  i nc l ude 
consi deration  of occupati onal sa fety and heal th , a i r  q ual i ty ,  wa ter qual i ty ,  sol i d  waste d i s 
posal , sp i l l  prevent i on and c l eanup , noi se , endangered spec i es , proper management o f  fl oodpl a i n s  
a n d  wetl and s ,  and preservation o f  national  hi stori c l andma rk s .  A porti on of the mon i tori ng 
program wi l l  foc u s  on earl y detecti on of pol l utants or contami nants i n  amb i ent and work pl ace 
envi ronments so that adverse effects can be avo i ded or mi ti gated . The rema i nder of the mon i tor
i n g program wi l l  be u sed to acq u i re an understandi n g  of env i ronmental and heal th effects cau sed 
by the presence or  rel ea se of chemi cal s ubstances from SRC tec hnol ogy for wh i c h  no l eg i s l ated 
s tandards exi st . Obta i n i ng these data i s  one of the fundamental purposes of the SRC- I I  demonstra 
t i on projec t .  

To establ i sh a thorough base l i ne and then to determ ine  the envi ronmental effects o f  construc t ion 
and operati o n ,  mon i tori ng programs wi l l  i nc l ude the study of ( 1 ) a i r  qua l i ty and meteo rol ogy ; 
( 2 )  s urface water qual i ty and hydrol ogy; ( 3 )  groundwater qual i ty ,  so i l s ,  geo l ogy ,  and geo
hydrol ogy ; ( 4 )  aquati c and terrestri a l  ecol ogy ; and ( 5 )  soc i oeconomi c s .  In addi t ion , operat ional 
mon i toring  wi l l  i nc l ude mon i tori ng the actual emi s s i on sources , mon i to r i ng occupat ional envi ron
ments , and conducting  med i ca l  surve i l l ance of the work force . 

EPA,  the Co rps of Eng i neers , and other Federa l , State ,  and l ocal  agen c i e s  req u i re DOE to obta i n  a 
vari ety of permits  a�d l i censes to construct and operate the fac i l i ty .  T h e  status of the major  
permits  and  l i censes can be found in  Append ix  R of thi s FE I S .  I n  many cases , these permits  serve 
as action-forc i ng documents in that they req u i re moni tori ng . C i ti zens have the opportun i ty to 
parti c i pate i n  the permi t proces s .  

One purpose of the SRC- I I  demonstration  program i s  to identi fy any seri ous  hea l th and envi ron
menta l  ri sks  a ssoc i a ted wi th the demonstration p l ant i tsel f and a future commerc i a l  SRC i ndustry 
and to mi n i mi ze these ri sks  before the onset of adverse effect s .  To understand these r i sk s ,  i t  i s  
neces sary to l ook beyond current and projected envi ronmental requ i rements ( Sect .  4 . 1 ) .  Th i s  
i s  true , i n  part , because  c urrent and projected standards do not yet ex i st for al l the pos s i bl e 
c hemi cal  compounds that cou l d be generated by such a fac i l i ty .  

T o  understand t hese ri sks , DOE  wi l l  devel op  a program to ( 1 ) mon i tor routi ne , fug i ti ve ,  and 
emerg ency emi s s i ons from the p l ant to character i ze the actual contami nants l eav ing  the p l ant ; 
( 2 )  mon i tor  the ambi ent envi ronment to ca refu l l y  study impacts predi cted i n  th i s  F E I S and the 
effecti veness  of mea sures to mi t i gate them , detec t i mpacts that were not pred i cted , and general l y  
i denti fy how contami nants are transported through  the env i ronment and where they appear o r  accumu
l ate ; ( 3 )  mon i tor occupational  envi ronments to determi ne worker expo sure to rout i n e ,  tox i c , and 
b i o l ogi cal l y  acti ve c hemi cal compounds so that they may be control l ed to with i n  recommended 
l i m i t s ;  ( 4 )  conduct med i cal  s urvei l l ance of the work force to enabl e ea rl y detect ion of any s i gn s  
of stress  or adverse effects rel ated to  occupational  exposures ; a nd  ( 5 )  conduct researc h s tud ies  
to  hel p devel op  a fundamental understand i ng of  how the  physi cal  and  the  b i o l o g i cal  envi ronment 
respond to the un i q ue c hemi ca l  contami nants that appear i n  and around the p l ant  as a resu l t of 
the project.  C l earl y ,  the emphas i s  of the mon i tori ng program i s  on prevent ion of adverse impacts 
through earl y detection  and mi t i gat ion . 
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DOE s ha l l ( 1 ) ma i ntai n  records of such  adverse impacts and provi de for prompt reporti ng  to 
appropri ate regu l atory agenci e s  and the publ i c  and ( 2 )  take the necessary mi ti gati ng act ions  
duri ng  constructi on and  operation  of the  pl ant to  comp ly  wi th al l exi st i ng  envi ronmental req u i re
ments .  Mi t i gat ing  mea sures to  be impl emented i nc l ude those summari zed in  Sect . 4 . 6  of thi s 
FE I S .  The DOE/ EPA agreement presented i n  Append ix  X i denti f ies  DOE ' s  commi tment t o  consu l t 
wi th EPA and make ava i l abl e to the publ i c  des i gn study reports re l ated to the envi ronment and 
mon i tori ng  program data that measure the effecti vene s s  of mi ti gati ng  mea s u res i n i ti ated by DOE . 

The mi ti gation mea sures d i scu s sed i n  Sec t .  4 . 6  i nc l ude the fol l owi ng : 
• a tert i a ry wa stewater treatment fac i l i ty wi th zero-wastewater-di scharge capab i l i ty ;  
• a control l ed combustor a s  part o f  the fl a re system to enhance destruct i on o f  organi c 

compounds ; 
• a l i ner  and l eachate col l ecti on  system for the coal p i l e ;  
• a cool i n g  system that wou l d  reduce the rel ease of proces s  materi a l s i n  the event of 

a heat exc hanger l ea k ;  
• a spi l l  prevention , contai nment ,  and treatment system for the p l a n t ;  

• a d i rected-ma i ntenance p rogram t o  reduce fug i ti ve emi s s i on s  from proces s  equi pment ;  
• a formal Hazards Eva l uation Program ; 
• coordi nation wi th EPA,  the Coast  Gua rd , and State and l ocal  agenc ies  to devel op 

strateg ies  for preventi ng and/or mi ti gati ng sp i l l s  that occur duri ng product trans i t ;  

• hazardous  waste l andfi l l  des i gns for al l sol i d  wastes ; 
• coordi nation wi th HUD and other State and l ocal agenc ie s  to a i d  i n  mi ti gating  poten t ia l  

adverse soci oeconom i c  impacts ; 

• mi ti gati on p l ans  for i mportant h i stor ic  and archaeol o g i cal  s i tes ; 

• mi ti gation  p l ans to reduce eros i on  and sed imentation dur ing  con structi on ; 

• col l ecti on and treatment of process  area runoff ; 

• primary and secondary contai nment for sto rage ves sel s and major  process  un i ts ; 

• coordi nati on wi th the U . S .  Fi s h  and Wi l d l i fe Serv i ce and other agenci es to mi ti gate 
the l o s s  of shorel i ne habi tat and wetl and area s ;  

• use of dust  suppres s i on  tec hn i ques  duri ng  construction and operati on ; 

• reduct ion  of a i r  emi s s i on s  through  equi pment des i g n ,  se l ect ion  of pl ant fuel s ,  and 
pol l ut ion control dev i ces ; and 

• an i ndustr i a l  hygi ene program i nc l uding  tra i n i n g ,  protecti ve equi pment ,  speci fi c wo rk 
practi ce s ,  medi cal mon i tori ng , and exposure moni to ri n g .  

DOE recogni zes the hea l th ri s k  o f  operati ng  a pl ant o f  thi s nature and has therefore taken the 
fo l l owi ng actions : ( 1 )  the contract between DOE and the i ndustri a l  pa rtner states that the two 
h i ghest des i gn pri o ri t ie s  are safety and the envi ronment (Appendi x  C ,  Sec t .  C . 9 ) ; ( 2 )  engi neer
i ng contro l s  are being  i ncorpo rated i n  the des i gn wi th the p h i l osophy that the r i s k  shou l d fi rst 
be reduced by mi n i mi z i n g  the exposure of workers , the publ i c ,  and the envi ronment ( Sect .  4 . 1 . 3 ) ; 
( 3 )  the de s i gn and i mpl ementation  of m it i gati ng measures wi l l  be respons i ve to exposure data from 
a mon i tori ng program that wi l l  i nc l ude po i nt and fug i t i ve emi ss i on sources , the s i te and s u rround
i ng envi ronmen t ,  i n-pl ant area mon i to rs , and personnel  mon i tors ( Sect .  4 . 1 . 3 . 5 ) ;  ( 4 )  an i ndu stri al  
hygi ene program wi l l  be i n sti tuted to fu rther reduce worker ri sk  through  i denti fication  of 
hazardous  mater i a l s and areas , a worker education  program , protec ti ve c l oth ing  and equ i pmen t ,  
carefu l l y  devel oped work practi ces a n d  persona l hygi ene procedures , and medi ca l  mon i tori ng 
( Sect . 4 . 1 . 3 . 6 ) ; and ( 5 )  the ongo i ng research program sponsored by DOE wi l l  conti nue and wi l l  
be respons i ve to the i nfo rmation  needs of the demonstrati on program and data retri eved from 
operating  the demonstrati on p l ant (Appendi x V ) . 

xxi v  



FOREWORD 

SUMMARY 

CONTENTS 

Volwne 1 

L I ST OF  F I GURES 

L I ST OF  TABLES 

1 .  PURPOSE , N EE D ,  STATUS , AND PROGRAMMAT IC  OVERV I EW 
1 . 1 I NTRODUCT I ON . . . . . . . . . . . . . .  

1 . 1 . 1 Descri ption  of the proposed action . 
1 . 1 . 2 Location  of the proposed fac i l i ty . 
1 . 1 . 3 Status  of the proposed action 

1 . 2 PURPOSE AND NEED  FOR THE COAL L I QUEFACT I ON PROGRAM 
1 . 2 . 1  Nat i ona 1 pol i cy . . . . . . . . . . . . . . 
1 . 2 . 2  Need for add i ti onal domest ic  energy resources 
1 . 2 . 3  Energy options  . . . . . . . . . . . . . . . .  . 

1 . 2 . 3 . 1  Contri bution  of nonfoss i l  energy sources 
1 . 2 . 3 . 2  Contri bution  of fos s i l  energy sources . .  

1 . 2 . 4  Coal 1 i quefaction  . . . . . . . . . . . . . . . .  . 
1 . 2 . 4 . 1  Goa l s and objecti ves of the coal l i quefaction program 
1 . 2 . 4 . 2  I nd i rect l i quefaction  al ternati ve . . . . .  . 
1 . 2 . 4 . 3  D i rect l i q uefact ion  al ternat ive . . . . . .  . 
1 . 2 . 4 . 4  Advanced l i q uefaction  devel o pment research . 

1 . 2 . 5  Need for envi ronmenta l , hea l th ,  and safety i nformati on 
1 . 2 . 5 . 1  Hea l th ri s k  assessment methodo l ogy . .  . 

1 . 2 . 6  Al ternatives  . . . . . . . . . . . . . . . . . .  . 
1 . 2 . 7  Envi ronmental impacts of l i q u i d  fue l s a l ternat i ves  

1 . 2 . 7 . 1  I ncreased domesti c o i l  production  
1 . 2 . 7 . 2  O i l  sha l e devel opment . . . . .  . 
1 . 2 . 7 . 3  Enhanced o i l recovery . . . . .  . 
1 . 2 . 7 . 4 Outer conti nental she l f petrol eum 
1 . 2 . 7 . 5  Tar sands and heavy o i l . .  
1 . 2 . 7 . 6  B i omass/al cohol . . . . .  . 
1 . 2 . 7 . 7  Coa l -oi l mi xture technol ogy 
1 . 2 . 7 . 8 Imported o i l  . . . . .  . 
1 . 2 . 7 . 9  No acti on . . . . . . .  . 

1 . 3 PURPOSE AND NEED  FOR THE PROPOSED ACT I ON 
1 . 3 . 1  Summary . . . .  . 
1 . 3 . 2  Purpose . . . . . . . . .  . 

1 . 3 . 3  Need . . . . . . . . . . .  . 
1 . 3 . 3 . 1  Process features . . . . .  

1 . 4 POTENTIAL FOR COMMERC IALI ZAT I ON AND PROGRAMMAT I C  IMPACTS 
1 . 4 . 1  Un i t  p l ant emi s s i on s  . . . . . . .  . 
1 . 4 . 2  Descri ption  of e x i s ti ng env i ronment 

1 . 4 . 2 . 1  Water avai l ab i l  i ty 
1 . 4 . 2 . 2  Soc i oeconom i c s  . .  
1 . 4 . 2 . 3  Coa l  s upp l i es . . . . . .  . 
1 . 4 . 2 . 4  A i r  qual i ty . . . . . . .  . 
1 . 4 . 2 . 5  Transportation  systems 

1 . 4 . 3  Cumu l a t i ve envi ronmental consequences 
1 . 4 . 3 . 1  Approach . . . .  . 
1 . 4 . 3 . 2  A i r  qual i ty . . .  . 
1 . 4 . 3 . 3  Water ava i l ab i l tiy  
1 . 4 . 3 . 4  Water qual i ty . 
1 . 4 . 3 . 5  Land d i stu rbed . .  
1 . 4 . 3 . 6  Sol i d  waste . . . .  

xxv 

i i i  

v 

xxxi 

xxxv 

1 - 1 
1 - 1 
1 - 1 
1 - 1 
1 - 1 
1 -2 
1 -2 
1 - 3 
1 -3 
1 -3 
1 -5 
1 -9 
1 -9 
1 -9 
1 - 1 0  
1 - 1 1  
1 - 1 2  
1 - 1 2  
1 - 1 5  
1 - 1 6  
1 - 1 6  
1 - 1 6  
1 - 1 8  
1 - 1 9  
1 - 1 9  
1 - 1 9  
1 -20 
1 -20 
1 -20 
1 -20 
1 -20  
1 -2 1  
1 -22  
1 -24 
1 - 24 
1 -25 
1 -26  
1 -26 
1 -26 
1 -27  
1 -27 
1 -27  
1 - 28 
1 -28 
1 -28 
1 -30  
1 -3 1  
1 - 32 
1 -33  



1 . 4 . 3 . 7  Soc i oeconom ic  . . . . .  
1 . 4 . 3 . 8  Occupational  safety and hea l th 

1 . 4 . 4  Unavo i dabl e adverse impacts 
1 . 4 . 4 . 1  Air . . .  . 
1 . 4 . 4 . 2  Water . . . .  . 
1 . 4 . 4 . 3  So i l  s . . . . . .  . 
1 . 4 . 4 . 4  Topography 
1 . 4 . 4 . 5  Fl ora and fauna . .  
1 . 4 . 4 . 6  Soci oeconom ic  va l ues 

1 . 5 PERMITS , APPROVALS , F I NDI NGS , AND CONSULTAT I ONS REQU I RED 
1 . 5 . 1  Permits  and approva l s requi red for constructi on 
1 . 5 . 2  Perm its  requi red for operation . . . . . . . .  . 
1 . 5 . 3  Other requ i red approva l s ,  statement of f i nd i ngs , and coord i nation  

with  Federal and state agenc i es 
1 . 5 . 3 . 1  Endangered spec ie s  ' "  . . . . .  
1 . 5 . 3 . 2  H i stori c  and archaeo l o g i cal  s i tes . 
1 . 5 . 3 . 3  Fl oodp l a i ns and wetl ands assessment 
1 . 5 . 3 . 4 Tox i c  Substances Control Act 

REFERENCES FOR SECT I ON 1 . . . . . . . . . . 

2 .  ALTERNAT I VES , I NCLUD ING  THE PROPOSED ACT I ON 
2 . 1  I NTRODUCT I ON . . . . . . . . . . . .  . 

2 . 1 . 1  Bac kground . . .  . . . . . . .  . 
2 . 1 . 2  Al ternat ive actions ava i l a b l e to DOE 

2 . 2  DESCRI PT I ON OF THE PROPOS ED ACT I ON 
2 . 2 . 1  Proposed p l ant des i gn . . . . .  

2 . 2 . 1 . 1  Overa l l process descr ipt ion 
2 . 2 . 1 . 2 S upport i ng fac i l i t i es . . .  

2 . 2 . 2  Proposed s i t e :  Fort Marti n ,  West V i rg i n i a  
2 . 3  COMPARI SON OF ALTERNATI VES AVA I LABLE TO  DOE . . .  

2 . 3 . 1  Proceed wi th construction i n  accordance with  the 
currently  proposed action . . . . . .  . 
2 . 3 . 1 . 1  I mpacts during  demon stration  
2 . 3 . 1 . 2 Impacts of al ternative fates of the fac i l i ty after 

the demon strati on . . . .  
2 . 3 . 2  Sel ect ion  of an al ternative des i gn or  s i te 

2 . 3 . 2 . 1  Al ternat ive p l ant des i gns . . .  . 
2 . 3 . 2 . 2  Al terna ti ve s i tes . . . . . . .  . 

2 . 3 . 3  Determine  not to proceed with  cons truc tion at any s i te - no action 

3 .  DESCRI PT I ON O F  THE EXISTING ENV I RONMENTS . . .  . 
3 . 1  I NTRODUCTION  . . . . . . . . . . . . . .  . 
3 . 2  PROPOSED S ITE - FORT MART I N ,  WEST V I RGI N I A  

3 . 2 . 1  Land . . . . . . . . . . . . . . .  . 
3 . 2 . 1 . 1  Land use  and deve l opment 
3 . 2 . 1 . 2 Geo l ogy ,  s e i smi c i ty ,  and so i l s  
3 . 2 . 1 . 3  Terrestria l  ecol ogy . .  

3 . 2 . 2  Wa ter . . . . . . . . . . . . . . .  . 
3 . 2 . 2 . 1  Surface water hydro l ogy . . . . 
3 . 2 . 2 . 2  Groundwater qua l i ty and hydrol ogy 
3 . 2 . 2 . 3  S urface water qua l i ty and aquat ic  ecol ogy 

3 . 2 . 3  A ir  . . . . . . . . . . . . . . .  . 
3 . 2 . 3 . 1  Meteorol ogy and a i r  qua l i ty . .  
3 . 2 . 3 . 2  Noi se . . . . . . . . . . . .  . 

3 . 2 . 4  Econom ic , soc i a l , and cu l tura l features 
3 . 2 . 4 . 1  Demograph ics  
3 . 2 . 4 . 2  Econom ic  base 
3 . 2 . 4 . 3  I ncome 
3 . 2 . 4 . 4  Hou s i ng . . .  
3 . 2 . 4 . 5  Governmen t servi ces and fi nance 
3 . 2 . 4 . 6  Transportation 
3 . 2 . 4 . 7  Archaeo l o g i ca l , h i storica l , and pal eontol og ica l  resources 

3 . 3  ALTERNAT I VE S I TE 1 - EQUAL ITY , O H I O  COUNTY , KENTUCKY 
3 . 3 . 1  Land . . . . . . . . . . . . . .  . 

3 . 3 . 1 . 1  Location  . . . . . . .  . 
3 . 3 . 1 . 2 Land use  and deve l opment 

xxvi 

1 -33  
1 -35  
1 -36  
1 -36 
1 -36 
1 -36 
1 -37 
1 -37  
1 - 37 
1 -37 
1 -37 
1 -37 

1 -37 
1 -37 
1 -39 
1 - 39 
1 -39 
1 -40 

2- 1  
2-1  
2- 1  
2 - 1  
2-2 
2-2 
2-2 
2-4 
2- 1 3  
2- 1 4 

2- 1 4  
2- 1 4 

2- 1 9  
2-24 
2-24 
2-38 
2-44 

3- 1  
3- 1  
3-1  
3-1  
3-1  
3-4 
3-6 
3- 1 0  
3-1 0 
3-1 4 
3- 1 5 
3-22 
3-22 
3-24 
3-24 
3-26 
3-28 
3-32 
3-33 
3-34 
3-37 
3-37 
3-40 
3-40 
3-40 
3-41 



3 . 3 . 2  

3 . 3 . 1 . 3  
3 . 3 . 1 . 4 
Water 
3 . 3 . 2 . 1  
3 . 3 . 2 . 2  
3 . 3 . 2 . 3  

Geol ogy and so i l s  . . .  
Terrestr i a l  ecol ogy . .  

Surface water hydrol ogy 
Groundwater . . . . . 
Surface water q ual i ty and aquat i c  ecol ogy 

3 . 3 . 3  A i r  . . . . . . . . . .  . 
3 . 3 . 4  Econom i c ,  soc i a l , and cu l tura l  

3 . 3 . 4 . 1  Popu l at i on 
3 . 3 . 4 . 2  Hous i ng . . . .  
3 . 3 . 4 . 3  Pub l i c  serv i ces 
3 . 3 . 4 . 4  Transportation  
3 . 3 . 4 . 5  Economi c base . 
3 . 3 . 4 . 6  Labor and i ncome 
3 . 3 . 4 . 7  Local government taxation  
3 . 3 . 4 . 8  H i stori cal and  archaeol o g i ca l  resources 

3 . 4  ALTERNAT IVE  S I TE 2 :  RAVENSWOOD , JACKSON COUNTY , WEST V I RG I N I A  
3 . 4 . 1  Land . . . . . . . . . . . . . .  . 

3 . 4 . 1 . 1  Location  . . . . . . .  . 
3 . 4 . 1 . 2  Land use  and devel opment 
3 . 4 . 1 . 3  Geol ogy and soi l s  . . .  
3 . 4 . 1 . 4 Terrestri a l  ecol ogy . .  

3 . 4 . 2  Wa ter . . . . . . . . . . .  . 
3 . 4 . 2 . 1  Surface water hydro l ogy 
3 . 4 . 2 . 2  Groundwater . . . . .  . 
3 . 4 . 2 . 3  Surface water qual i ty and aquat i c  eco l o gy 

3 . 4 . 3  Ai r . . . . . . . . . .  . 
3 . 4 . 4  Economi c ,  soc i a l , and cu l tural resources 

3 . 4 . 4 . 1  Popu l at ion 
3 . 4 . 4 . 2  Hou s i ng . . . .  
3 . 4 . 4 . 3  Pub l i c  serv i ces 
3 . 4 . 4 . 4 Transportation  
3 . 4 . 4 . 5  Econom i c  base . 
3 . 4 . 4 . 6  Labor and i ncome 
3 . 4 . 4 . 7  Loca l  government taxation  
3 . 4 . 4 . 8  H i s tori cal  and  archaeo l og i ca l  resources 

REFERENCES FOR SECTION 3 . . . . . . . . . . . . . 

4 .  ENVI RONMENTAL CONSEQUENCES AND M I T I GAT I ON MEASURES 
4 . 1  OCCUPATI ONAL AND PUBL I C  HEALTH EFFECTS 

4 . 1 . 1  Bas i s  of occupat i onal heal th concerns 
4 . 1 . 2  Mater ia l s of concern . . . . . . . .  . 
4 . 1 . 3  Sources of exposure and contro l  p l ans 

4 . 1 . 3 . 1  Eng i neeri ng control  of process emi s s i ons duri ng  
norma l and  upset cond i ti ons . . . . . . .  . 

4 . 1  . 3 . 2  Maj or emergency upsets . .  . . . . . . . . 
4 . 1 . 3 . 3  Eng i neeri ng contro l s  of fug i ti ve emi s s i ons 
4 . 1 . 3 . 4  Mai ntenance . . . . . . . . . . . . . . .  . 
4 . 1 . 3 . 5  Mon i toring  . . . . . . . . . . . . . . .  . 
4 . 1 . 3 . 6  Occupati ona l hea l th protecti on program 
4 . 1 . 3 . 7  Control of other i ndustri a l  hea l th hazards 
4 . 1 . 3 . 8 Transportation  acc i dents . . . . . . . .  . 
4 . 1 . 3 . 9  Summary of Hea l th and Envi ronmenta l  Pl an 
4 . 1 . 3 . 1 0  Exposure from product end-use appl i cat ions 

4 . 2  PROPOSED  S I TE - FORT MART I N , WEST V I RG I N I A  
4 . 2 . 1  Land . . . . . . .  . 

4 . 2 . 1 . 1 Land use  . 
4 . 2 . 1 . 2  Geo l ogy and soi l s  . . .  
4 . 2 . 1 . 3  Terrestri al  ecol ogy . .  

4 . 2 . 2  Water . . . . . . . . . . .  . 
4 . 2 . 2 . 1  Surface water hydrol ogy and water use  
4 . 2 . 2 . 2  Groundwater qua l i ty and hydrol ogy 
4 . 2 . 2 . 3  Surface water qual i ty 
4 . 2 . 2 . 4  Aquati c  ecol ogy 

4 . 2 . 3  Ai r . . . . .  . 
4 . 2 . 3 . 1  Ai r qua l i ty 
4 . 2 . 3 . 2  No i se . . . . .  

xxv i i 

3-43 
3-44 
3-44 
3-44 
3-45 
3-45 
3-46 
3-47 
3-47 
3-47 
3-48 
3-48 
3-49 
3-49 
3-5 1  
3-51  
3-52 
3-52 
3-52 
3-52 
3-55 
3-55 
3-56 
3-56 
3-56 
3-56 
3-57 
3-58 
3-58 
3-59 
3-60 
3-60 
3-62 
3-63 
3-63 
3-64 
3-66 

4-1 
4-1 
4-1  
4-3 
4-3 

4-3 
4-5 
4-6 
4-7 
4-7 
4-7 
4-9 
4-1 0 
4- 14  
4- 1 5  
4-1 6 
4-1 6 
4-1 7 
4- 1 8  
4-20 
4-25 
4-25 
4-29 
4-34 
4-39 
4-45 
4-45 
4-52 



4 . 2 . 4 Soci oeconomi c i mpacts . . . . . . . . . . .  . 
4 . 2 .4 . 1  Constructi on impacts . . . . . . .  . 
4 . 2 . 4 . 2  Operati onal i mpacts . . . . . . . .  . 
4 . 2 . 4 . 3  Impacts rel ated to commerc i a l i zation 
4 . 2 . 4 . 4  Impacts rel ated to mothba l l i n g  and decommi s s i on i ng 

4 . 3  ALTERNAT I V E  S ITE - EQUAL I TY , KENTUCKY . .  
4 . 3 . 1  Land . . . . . . . . . . . . . .  . 

4 . 3 . 1 . 1  Land use  and deve l opment 
4 . 3 . 1 . 2  Geol ogy and soi l s  . . .  
4 . 3 . 1 . 3  Terres tri a l  ecol ogy . .  

4 . 3 . 2  Water . . . . . . . . . . .  . 
4 . 3 . 2 . 1  Surface water hydrol ogy 
4 . 3 . 2 . 2  Groundwater . . . . .  . 
4 . 3 . 2 . 3  Surface water qual i ty and aquat ic  ecol ogy 

4 . 3 . 3  Ai r qual i ty . . . . . . . .  . 
4 . 3 . 3 . 1  Construct i on i mpacts 
4 . 3 . 3 . 2  Operati onal impacts . 

4 . 3 . 4  Economi c ,  soc i a l , and c u l tural i mpacts 
4 . 3 . 4 . 1  Popu l ation  
4 . 3 . 4 . 2  Hou s i ng . . . .  
4 . 3 . 4 . 3  Pub l i c  serv i c e  
4 . 3 . 4 . 4 Transportation 
4 . 3 . 4 . 5  Economi c ba se . 
4 . 3 . 4 . 6  Labor and i ncome 
4 . 3 . 4 . 7  Local government taxation and s pendi ng 
4 . 3 . 4 . 8  H i stori c and archaeo l o g i ca l  resources . 
4 . 3 . 4 . 9  Impacts of commerc i a l i zat ion or decommi s s i on i ng 
4 . 3 . 4 . 1 0  Cumu l ati ve i mpacts . . . . .  

4 . 4 ALTERNAT IVE  S I TE - RAVENSWOOD , WEST V I RG I N IA 
4 . 4 . 1  Land . . . . . . .  . 

4 . 4 . 1 . 1 Land use 
4 . 4 . 1 . 2  Geol ogy and so i l s  . . .  
4 . 4 . 1 . 3 Terrestri al  ecol ogy . .  

4 . 4 . 2  Water . . . . . . . . . . .  . 
4 . 4 . 2 . 1  Surface water hydrol ogy 
4 . 4 . 2 . 2  Groundwater . . . . .  . 
4 . 4 . 2 . 3  Su rface water qua l i ty and aquat ic  ecol ogy 

4 . 4 . 3  Ai r qual i ty . . . . . . . .  . 
4 . 4 . 3 . 1  Constructi on i mpacts 
4 . 4 . 3 . 2  Operat ional  i mpacts . 

4 . 4 . 4 Economi c ,  soci a l , and cu l tura l  i mpacts 
4 . 4 . 4 . 1  Popul ation  
4 . 4 . 4 . 2  Hou s i ng . . . .  
4 . 4 . 4 . 3  Publ i c  servi ces 
4 . 4 . 4 . 4  Transportat i on 
4 . 4 . 4 . 5  Economi c ba se . 
4 . 4 . 4 . 6  Labor and i ncome 
4 . 4 . 4 . 7  Local  government taxati on and s pend i ng  
4 . 4 . 4 . 8  H i stori c and  archaeo l o g i ca l  i mpacts . . . 
4 . 4 . 4 . 9  Impacts of commerc i a l i zation  o r  decommi s s i on i ng 
4 . 4 . 4 . 1 0  Cumul ati ve impacts 

4 . 5 MON I TORING  PROGRAM . . . .  . 
4 . 5 . 1  I ntroduction . . . .  . 
4 . 5 . 2  Compl i ance moni tori ng 
4 . 5 . 3  Add i t i onal mon i toring  

4 . 5 . 3 . 1  Env i ronmental and heal th-effects 
4 . 5 . 3 . 2  Sol i d  wastes 
4 . 5 . 3 . 3  Groundwater . 
4 . 5 . 3 . 4 S urface water qual i ty and aquat i c  ecol ogy 
4 . 5 . 3 . 5  Terrestri a l  ecol ogy . .  . 

4 . 5 . 3 . 6  Soci oeconomi c . . . . .  . 
4 . 5 . 3 . 7  Noi se . . . . . . . . . .  . 
4 . 5 . 3 . 8 A i r qual i ty and meteorol ogy 

4 . 5 . 4 Process  moni to ri ng . . . . . . . .  . 

xxvi i i  

4-53 
4-53 
4-70 
4-71 
4-74 
4-75 
4-75 
4-75 
4-75 
4-76 
4-76 
4-76 
4-77 
4-77 
4-79 
4-79 
4-79 
4-79 
4-79 
4-81 
4-82 
4-83 
4-85 
4-85 
4-86 
4-86 
4-87 
4-87 
4-87 
4-87 
4-87 
4-88 
4-89 
4-89 
4-89 
4-90 
4-90 
4-91 
4-91 
4-92 
4-92 
4-92 
4-93 
4-95 
4-95 
4-97 
4-98 
4-98 
4-99 
4-99 
4- 1 00 
4-1 00 
4-1 00 
4-1 01 
4-1 02 
4- 1 03 
4- 1 03 
4- 1 04 
4- 1 04 
4-1 05 
4-1 06 
4-1 06 
4 - 1 06 
4-1 07 



4 . 6  M IT IGATING  MEASURES . . . . . . . . . . . . . . . . . . . . . . 
4 . 6 . 1  Process contro l s . . . . . . . . . . . . . . . . . . .  . 
4 . 6 . 2  Soci oeconom i c  . . . . . . . . . . . . . . . . . . . .  . 

� 4 . 6 . 3  H i stori c ,  archaeol og i cal , and pa l eontol o g i ca l  resources 
4 . 6 . 4  Geol ogy and soi l s  . 
4 . 6 . 5  Water . . . . . .  . 
4 . 6 . 6  Aquat i c  ecol ogy . . . .  . 
4 . 6 . 7  Terrestrial  ecol ogy . .  . 
4 . 6 . B  Ai r qual i ty . . . . . .  . 
4 . 6 . 9 I ndustri a l  hyg i ene program 

4 . 7  THE CARBON D I O X I DE I SSUE . . .  
4 . B  F LOODPLAI N/WETLANDS ASSESSMENT . 
REFERENCES FOR S ECTION 4 . . . . . . . 

5 .  L I ST OF PREPARERS AND PROFESS I ONAL QUAL I F I CATIONS 
5 . 1  P ROJ ECT MANAGEMENT . . . . .  . 
5 . 2  METEOROLOGY AND A I R  QUAL ITY . .  . 
5 . 3  GEOLOGY , HYDROLOGY , AND S O I LS . .  
5 . 4  SOC IOECONOMICS  . . . . . . . .  . 
5 . 5  WATER QUAL ITY AND AQUAT IC  ECOLOGY 
5 . 6  TERRESTRIAL ECOLOGY . . . . . .  . 
5 . 7  P LANT DES IGN . . . . . . . . .  . 
5 . B  OCCUPAT I ONAL AND PUBLIC  HEALTH EFFECTS 
5 . 9  HAZARDS I DENT I F I CATION . . . . . . .  . 

Page 

4-l 0B 
4-l 0B 
4-1 1 0  
4-1 1 0 -
4-1 1 1  
4-1 1 2  
4-1 1 3  
4-1 1 3  
4-1 1 4  
4- 1 1 4  
4-1 1 6  
4- 1 1 6  
4- 1 1 7  

5-1  
5-2 
5-2 
5-2 
5-2 
5-5 
5-6 
5-6 
5-7 
5-B 

Append ix  A .  COMMENTS REC E I VED O N  T H E  DRAFT ENVI RONMENTAL IMPACT STATEMENT AND 
DOE RESPONSES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-l 

L I ST OF F IGURES 

L I ST OF TABLES 

Append i x  B .  S ITE-SELECT ION ANALYSES 

Volume 2 

Append i x  C .  P LANT DES IGN AND CHARACTER I ZATI ON O F  EFFLUENTS 
C . l  I NTRODUCT I ON . . . . . . . . . . . . . .  . 
C . 2  P LANT DESCRIPTION . . . . . . . . . . . . . .  . 
C . 3  ENV I RONMENTAL-CONTROL EQU I PMENT AND ALTERNATIVES 
C . 4  EM ISS I ONS FROM THE PLANT . . . . . .  . 
C . 5  CONSTRUCT I ON ACT I V IT I ES AND EM I SS IONS 
C . 6  RESOURCE REQU I REMENTS . . . . . . . 
C . 7  EM I S S I ONS DUR I NG END-USE COMBUST ION  
C .B  EXPANDED COMMERCIAL PLANT ( ECP ) 
REFERENCES FOR APPEND IX  C . . . . 

Append i x  D .  SRC- I I FLOODPLA I N/WETLANDS REV I EW 

Appendi x  E .  DOE/DO I -USFWS COORD INATI ON 

Append i x  F .  AQUATIC  ECOLOGY . .  

Appendi x  G .  TERRESTR IAL ECOLOGY 

Appendi x  H .  GEOLOGY . .  

Appendi x  I .  GROUNDWATER 

Appendi x  J .  EFFECT OF F LOODPLAI N  ENCROACHMENT ON FLOOD ELEVAT I ONS 

Appendi x K .  S LAG AND COAL L EACH ING TESTS 

Appendi x  L .  S O I LS . . . . . . . . . . .  . 

xx i x  

i x  

xi i i  

B-1  

C-l  
C-5 
C-6 
C-1 9 
C-53 
C-65 
C-67 
C-6B 
C-73 
C-BO 

0-1  

E- l  

F-l  

G-l 

H-l 

I - l  

J- l  

K-l 

L- l  



Append i x  M .  CORPS OF  ENGI NEERS , ADEQUACY OF  BARGE NAV I GATION SYSTEMS 

Appendix  N .  CORPS O F  ENG I NEERS , LOW FLOW I N  THE MONONGAHELA R IVER  

Appendix  O .  E PA ,  APPL ICAT ION O F  N EW-SOURCE P ERFORMANCE STANDARDS 
FOR PETROLEUM REF INER I ES TO SULFUR RECOVERY 

Append i x  P .  CARBON DIOXIDE  ISSUE 

Appendix  Q .  AIR QUALITY . . . . .  

Appendi x  R .  SCHEDULE FOR PROCUREMENT OF  ENVI RONMENTAL PERM ITS 

Appendi x  S .  WATER QUAL ITY CRITERIA . . . . . . . . . . . .  . 

Appendix  T .  I MPL I CATIONS OF  THE TOX IC  SUBSTANCES CONTROL ACT FOR SOLVENT 
REF INED  COAL PROCESSES 

Append i x  U.  ARCHAEOLOGY AND H I STORY . . . . . . . . .  . 

Appendi x  V .  SOCIOECONOMICS . . . . . . . . . . . . . . 
V . 1 . THE EXPORT BASE AND S ELECTED SECTORAL 

MULT I P L I ERS . . . . . . . . . . . . .  
V . 2 .  REG I ONAL INDUSTRI AL MULT IPL I ER SYSTEM 
V . 3 .  TABLES AND F I GURES FOR APPEND I X  V 
V . 4 .  HOUS I NG ANALYS I S  . . . . .  
V . 5 .  FEDERAL ASS ISTANCE  PROGRAMS 
V . 6 .  B I BL I OGRAPHY 

. . 
INCOME AND EMPLOYMENT 

Append i x  W .  NO I SE  . . . . . . . . . . . . .  . 

Appendi x  X .  DEPARTMENT OF  ENERGY AND ENV I RONMENTAL PROTECTI ON AGENCY , 
NAT I ONAL ENVI RONMENTAL POL I CY ACT COORDINATI ON 

Appendi x  Y .  H EALTH EFFECTS . . . . . . . . . . . . . . . . . . . .  . 
Y . 1 .  S RC- I  I STUDY PROGRAM . . . . . . . . . . . . . .  . 
Y . 2 .  SUMMARY O F  SRC- I I -RELATED HEALTH AND ENVI RONMENTAL 

CHARACTERIZATION  ACT I V I T I ES . . . . . . . . . . . . 
Y . 3 .  OVERALL HEALTH AND SAFETY PROGRAM PROPOSED FOR THE 

S RC- I I DEMONSTRATI ON PLANT . . . . . . . . . . . .  . 
Y . 4 .  COMPARI SON O F  HEALTH R I SKS I N  P ETROLEUM REF INERIES  AND 

S RC PROCESS ING  

Append i x  Z .  S P I LLS I N  TRANS IT  . . . . . . . . . . . . . . . . . . . . .  . 

Append i x  AA . HAZARDS EVALUAT ION PROGRAM AND PREL I M I NARY HAZARDS I DENT I F I CATI ON 

Appendix  B B .  COAL-MIN  l NG-IMPACT ALGORITHMS 

Appendix  CC . CONVERS I ON FACTORS . . . . .  

xxx 

Page 

M- 1 

N- 1  

0- 1  

P-1  

Q- 1  

R- 1 

S-l  

T-1 

U-1  

V-1  

V-3 
V- l l 
V- 1 7 
V-29 
V-73 
V-79 

W-1 

X-1  

Y- 1  
Y-3 

Y-75 

Y- 1 01  

Y- 1 l 7  

Z-l 

AA- 1  

BB-1  

CC-1  



1 . 1 

1 . 2 

1 . 3 

1 . 4 

1 . 5 

2 . 1 

2 . 2  

2 . 3  

2 . 4  

2 . 5  

2 . 6  

3 . 1  

3 . 2  

3 . 3  

3 . 4  

L I ST O F  F I GURES 

Vo Zwne 1 

Sc heme for technol ogy assessment 

Heal th r i s k  anal ys i s  

Water requ i rements , l and use , and sol i d  was te production  compari sons for 
1 00 ,000 bbl /d energy al ternati ves . . . . . . . .  . 

Ai r pol l utant emi s s i ons norma l i zed to 1 00 , 000 bb l /d production l evel 

Qual i tati ve and s ubject i ve comparati ve asses sment of the potenti a l  for 
water q ua l i ty degradation  ( based on worst case , not a s s umi ng zero 
d i scharge ) and hea l th safety hazards . . . . . . .  . 

Pre l im i nary b lock  f l ow d i agram of the proposed SRC - I I  p l ant . . .  

Layout map of permanent SRC- I I  faci l i ti es at the Fort Mart i n  s i te 

Layout of the process area 

Fl ow d i ag ram of proposed was tewater treatment system 

Conceptual s l ag p i l e  cross  secti ons depi ct i ng phases from current 
condi t ion  to the expanded commerci a l phase 

Reg i onal setti ng of a l ternat i ve s i tes . . . .  

Approxi mate 60-mi n commuti ng zone around the p roposed SRC- I I  p l ant s i te 

Area vegetation  map for the proposed s i te . . . . .  . 

Ba se l i ne mon i tori ng samp l i ng s i tes for s u rface water q ua l i ty and aquati c 
b i ota of the Monongahe l a  Ri ver and i ts tri butari es 

The Monongahe l a  Ri ver dra i nage ba s i n  

3 . 5  Indi vi dual  sound l evel readings  i n  the v i c i n i ty of the proposed s i te 

3 . 6  Examp l es of outdoor day-ni ght average sound l evel s i n  db measured at 
vari ous  l ocati ons . . . . . . . . .  . 

3 . 7  Commu ti ng zones wi thi n 60- and gO-mi n areas 

3 . 8  Location  map o f  the Equa l i ty s i te 

3 . 9  Reg ional  l ocation o f  the Equa l i ty a l ternati ve s i te 

3 . 1 0  One-hundred-year fl oodp l a i n  area s of the Eq ua l i ty ,  Ky . ,  s i te 

3 . 1 1  Current peak hourly traffi c and hourly capac i ty for major  roads i n  the 
Equa l i ty ,  Kentucky , impact reg ion . 

3 . 1 2  Locati on map of the Ravenswood s i te 

3 . 1 3  Regi onal l ocati on of the Ravenswood a l ternati ve s i te 

3 . 1 4  One-hundred-year f l oodpl a i n  areas of the Ravenswood , W .  Va . ,  s i te 

xxxi 

Page 

1 - 1 3  

1 -1 4  

1 - 1 6  

1 - 1 7  

1 - 1 8  

2-3  

2-5  

2 -6 

2-8 

2- 1 1 

2-38 

3-2 

3-7 

3- 1 1 

3-1 2 

3-25 

3-26 

3-27 

3-41 

3-42 

3-45 

3-50 

3-53 

3-54 

3-57 



3 . 1 5  

4 . 1  

4 . 2  

Current pea k hourly traffi c and hourly capac i ty for major roads i n  
the Ravenswood , West V i rg i ni a ,  i mpact reg i on . . . . . . . . . . .  . . . . . . 

Majo r  transport and transformation processes acting  on PNA and trace 
e l ements i n  natura l  waters . . . . . . . . . . . . . . . . . . .  . . . . . .  

Esti mated n umber of commuter vehi c l e  round tri p s  on sel ected road 

3-62 

4-43 

secti ons : Equa l i ty i mpact reg ion . . . . . . . . . . . . . . . . . . . . . . . . 4-84 

4 . 3  Estimated number of commuter vehi c l e  round tri ps  on sel ected road 
secti ons : Ravenswood i mpact reg ion . . . . . . . . . . . . . . . . . . . . 4-97 

C . 1  

C . 2  

C . 3  

C . 4  

Volwne 2 

Si te l ayout  map of the Fort Marti n s i te 

P l o t  p l an of the process area . .  

Prel imi nary b l ock  fl ow di ag ram of the proposed SRC- I I  p l ant 

Water bal ance . .  

C . 5  Bl ock fl ow d iagram of two a l ternati ve su l fur-removal and recovery systems 

C . 6  Sketch of  contro l l ed combustor/el evated fl are system 

C . 7  Al ternati ve cool i ng sys tems 

C . 8 Wet i nd i rect coo l i ng system 

C . 9  Process b l oc k  di agram o f  wastewater treatment 

C . 1 0  Appl i cabi l i ty matrix for wastewater treatment processes used i n  the 
SRC- I I  demonstra tion p l ant . . . . .  

C . l l  Topography o f  the proposed s l ag di sposal  area 

C . 1 2  Cross secti ons  o f  the proposed s l ag di sposal  area 

C . 1 3  Conceptual s l ag pi l e  cro s s  secti ons  depi cting  phases from c urrent 
condi tion  to the expanded commerc i a l  phase . . . . . . . . . .  . 

C . 1 4  S02 emi s s i o ns duri ng a normal pl ant startup ( not  i n i ti a l  s tartup )  

C . 1 5  

C . 1 6  

Fl ow rate , tota l d i s so l ved sol i ds , and a s s imi l at ive capaci ty o f  the 
Monongahe l a  R i ver  immedi a te ly  upstream of the proposed s i te fo r 1 976 -78 

Capac i ty of  the Monongahe l a  R i ver  to ass i mi l ate di ssol ved sol i d s  
d i s c harged from the SRC- I I  demonstration  p l ant 

C . 1 7  Prel imi nary s i te l ayout map for the expanded commerc i a l  p l ant a t  the 
Fort Ma rt i n s i te . . . . . . . . . . . . . . . . . . . 

C . 1 8  Proj ected l ayo ut o f  the proces s  area for the expanded commerc i a l  pl ant 

0 . 1  

0 . 2  

0 . 3  

0 . 4  

0 . 5  

S i te fl oodp l a i n  and wetl and areas . .  . . . . . . . . .  

Deta i l  of  the s i te ' s  major  fl oodpl a i n  areas and the deta i l ed DOE l ayout 

Deta i l ed c ros s  secti ons and fl ood e l evations of  the proposed product , 
l oado u t ,  and s torage area . . . .  

Deta i l ed des i gn of the barge s l i p  

Loca tion  of  the proposed coal barge un l oading  and ho l d i ng areas 

xxx i i  

C-7 

C-8 

C-1 0 

C-1 5 

C-23 

C-29 

C-30 

C-3l  

C-36 

C-37 

C-45 

C-46 

C-48 

C-55 

C-64 

C-6 5 

C-74 

C-76 

0-7 

0-8 

0-9 

0-1 0 

0-1 1 



F i gure 

0 . 6  

0 . 7 

D . S 

0 . 9  

H . l  

H . 2  

I - l  

L . l  

L . 2  

L . 3  

L . 4  

L . 5  

L . 6  

S . l  

S . 2  

S . 3  

V . l  

W . l  

W . 2  

W . 3  

W . 4  

W . 5  

W . 6  

W . 7  

AA . l  

AA . 2  

AA . 3  

AA . 4  

AA . 5  

Deta i l ed cross  s ection  of the coal barge u n l oadi ng and ho l di ng areas 

Locati on of the raw water i ntake fac i l i ty . . . .  

Deta i l ed l ayout of the raw water i ntake faci l i ty 

Re l ocated product storage areas i n  compari son wi th the earl i er des i gn 

SRC- I I  devel opment area surfi c i a l  geo l o gy map 

West V i rg i n i a  l ands l i des  and s l i de-prone areas 

SRC- I I devel opment area groundwater qual i ty sampl i ng stati on l ocati ons 

0-1 2 

0-1 4 

0-1 5 

D-1 S 

H-3 

H-4 

I -3 

Stabi l i ty re l ati ons  of i ron oxi de s ,  s u l f ide s , and carbonate i n  water 
at 25°C  and 1 atm tota l pressure . . . . . . . . .  . . . . . L-5  

Stabi l i ty re l ati ons  among some manganese compounds in  wa ter at 25°C  and 
1 atm total pres sure . . . . . . . . . . . . . . . . L-6 

Stabi l i ty of  g i bbsi te expressed in terms of pH , and acti v i t i e s  of 
a l umi num ion and a l umi nate i on ,  at 25°C and 1 atm 

Mobi l i ty of se l ected trace e l ements i n  ten soi l s  

Mobi l i ty of se l ected meta l s be l ow s l udge di sposal  areas 

Di stri bution  of soi l s  at the proposed s i te 

Representati ve PNA compounds 

Theoreti cal so l ubi l i ty and LCs o  val ues pl otted aga i nst  mo l ec u l a r  wei ghts 
for a ser ies  of aromati c hydrocarbons . . . . . . . . . . . . . . . . .  . 

Log concentration  factor ( 24 h )  vs l o g  n-octanol -water parti t ion 
coeffi c i ent ( ca l c u l ated from Leo , 1 97 5 )  for several PAH i n  Daphnia pu lex 
at 2 5 °C  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Base l i ne popul ation  forecast : Mononga l i a  County and study reg i on 

Apparent l oudne s s  as a function  of deci bel change 

Gu i del i ne cri ter i a  rel at i ng no i se po l l ut ion  l evel to communi ty noi se  
acceptab i l i ty . . . . . . . . . .  . 

Construction equ i pment noi se ranges 

Pl ant l ayout with contour at Leq = 4S . 6  dBA , Ldn = 55  dBA 

S l eep i nterference a s  a functi on of the i n tru s i o n  of noi se  on norma l l y  
rested young adu l ts who are unacc l i mated to the noi se  l evel . 

Qual i ty of verbal communi cation i n  re l at ion to d i stance between speaker 
and l i s tener . . . . .  

Communi ty reacti o n  to i ntru s i ve no i se 

SRC- I I  demonstra t i on p l ant s i mp l i fi ed b l oc k  d i ag ram 

Coal preparation  sys tem b l oc k  d i agram 

So l vent-refi ned-coal -proces s  system b l ock  d iagram 

Hydrogen producti on system b l oc k  d i agram 

Gas systems b l ock  d i agram . . . . . . .  . 

xxxi i i  

L-7 

L-1 2 

L- 14  

L-1 5 

S-7 

S-S 

S-9 

V-2S 

W-5 

W-7 

W-9 

W-l l 

W-1 7 

W-1 S 

W-1 9 

AA-5 

AA-6 

AA-6 

AA-7 

AA-7 



D-.9..ure 

AA . 6  Product upgradi ng sys tem b l ock  di agram 

AA . 7  Secondary recovery system bl ock  d iagram 

xxx i v  

Page 

AA-8 

AA-8 



Tab l e 

1 . 1 

1 . 2 

1 . 3 

1 . 4 

1 . 5 

1 . 6 

1 . 7 

1 . 8 

L I ST OF TABLES 

Volwne 1 

U . S .  energy consumpti on . . . . .  

SRC- I I  petrol eum product markets 

Potent ia l  SRC- I I  fuel o i l demand 

Atmospher i c  emi ss i ons , d i rect coal  l i quefact i on processes , SRC- I I  
un i t  pl ant for point sources . . . . . . . . . . . .  

Treated wastewater d i scharges from SRC- I I  coal l i quefacti on p l ant 

Coal l i quefaction commerc i al i zation scenari o 

The nati onal amb i ent a i r  qua l i ty standa rds 

PSD i nc rements 

1 . 9 Ai r pol l utant emi s s i on i nventory from coa l l i q uefact ion 

1 . 1 0  Ai r emi s s i ons  from l i quefacti on commerc i a l i zat ion compa red with  
energy sector and  state tota l . .  

1 . 1 1  Aggregate water use requi rements 

1 . 1 2  Land di stu rbed 

1 . 1 3  Sol i d  waste generation by state 

1 . 1 4  Proj ect-rel ated empl oyment by state 

1 . 1 5  I ncrease i n  l ocal  popu l ati on rel ated to project 

1 . 1 6  Status o f  demonstration project permits  

2 . 1  P roducts from the demonstrati on p l ant . 

2 . 2  Estimated p roducti on rate of SRC - I I  sol i d  waste 

3 . 1  Endangered , rare , and decl i n i ng spec i es occu rring  or potenti al l y  
occu rri ng  o n  the p roposed s i te . . . . . . 

3 . 2  F l ow data for the Monongahel a Ri ve r ,  m3/sec . . .  

3 . 3  Estimated cumu l at i ve consumpti ve wi thdrawa l s from the Monongahe l a  Ri ver , 
l i ters/s . . . . . . . . . . . . . . . . . .  . 

3 . 4  Streamfl ows spec i f i ed t o  mainta i n  water qual i ty ,  l i ters/s . . . .  

3 . 5  

3 . 6 

3 . 7  

Water qual i ty data for reaches of the Monongahe l a River near the 
proposed SRC- I I s i te . . . . . . . . . . . . . . . . . . . . . . 

Water qua l i ty data for bod ies  of water on or near the proposed SRC- I I  
s i te ( base l i ne moni tori ng prog ram , 1 978-1 979 )  . . . . . . . . . .  . 

Summary of water qual i ty c ri teri a that were not met i n  basel i ne 
moni tori ng  ( 1 978- 1 97 9 )  of the Monongahe l a  R iver  and bod i es of water 
on or  near the s i te . . . . . . . . . . . . . . . . . . . . . . .  . 

xxxv 

1 -4 

1 -22  

1 -23 

1 -25  

1 -25 

1 -26 

1 -29 

1 -29 

1 -30  

1 -30 

1 -30  

1 -32 

1 -33 

1 -34 

1 -34 

1 -38 

2 -4 

2-9  

3-9  

3- 1 3 

3 - 1 4  

3- 1 7  

3 - 1 8  

3- 1 9 

3-20 



Tab l e  

3 . 8  Aquati c fl ora and fauna col l ected o r  observed i n  the basel i ne 
mon i tori ng program . . 3-2 1  

3 . 9  W i nd roses ( l O-m l evel ) 3-23  

3 . 1 0  Wi nd speed frequen c i es 3-23 

3 . 1 1  Summary of air qua l i ty data measured at the proposed s i te 3-24 

3 . 1 2  Compari son of popu l ation  forecasts for the year 2000 wi t h  popu l at i ons i n  1 950 , 
study-reg i on counties  . . . . . . . . . . . . . . . 3-28 

3 . 1 3  Occupati onal d i stri buti on of empl oyed workers , 1 970 . . 3-28 

3 . 1 4  Nonagri c u l tura l empl oyment ,  private sector ,  by i ndustry group , 1 976  3-29 

3 . 1 5  Construct i on l abor empl oyment by craft and geograph i c  zone , 1 979 3-30  

3 . 1 6  Unempl oyment rates , 1 960- 1 980 

3 . 1 7  Empl oyment and i ncome mu l t i p l i ers by sector 

3 . 1 8  Adj usted R IMS personal expendi ture mu l ti p l i ers 

3 . 1 9  Average annual  payro l l s ,  pri vate nonagri cu l tural  sector ,  1 976  

3 . 20 Estimates of hous i ng ,  1 980 

3 . 2 1 Hou s i ng i nventory by year and type 

3 . 22 Number of MLS l i stings  by price range 

3 . 23 Mononga l i a  County Schoo l s  roster ,  1 980- 1 98 1  

3 . 24 Mononga l i a County School  operating  budget , $ 

3 . 25  Popul ati on of counti es and  towns in  the  Equa l i ty ,  Kentucky , impact 
area , 1 980 . . . . . . . . . . . . . . .  . 

3 . 26 Percentage of cu rrent l and use i n  Equa l i ty ,  Kentucky , i mpact reg i on 

3 . 27 Water q ua l i ty and f l ow i n  the v i c i n i ty of the Equa l i ty s i te 

3 . 28 Impact area popu l ati on growth from 1 960- 1 980 

3 . 29 Hous i ng stock and vacanc ies i n  the Equal i ty ,  Kentucky , impact area 

3 . 30 Water and sewerage stati sti cs  for the Equa l i ty ,  Kentucky , impact reg i on 

3 . 3 1 Number of j obs  by type of emp l oyment i n  the Equa l i ty ,  Kentucky , impact 
area , 1 979 . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

3 . 32 Who l esa l e  and retai l trade vol umes for the Equ a l i ty ,  Kentucky , impact 
area 

3 . 33 Labor and i ncome stati sti cs  for the Equa l i ty impact area 

3 . 34 Combi ned State and l oca l  rates per $ 1 00 va l uat i on 

3 . 35 Current l and use  i n  soci oeconomi c impact reg i on . 

3 . 36 Water qual i ty and f l ow i n  the v i c i n i ty of the Ravenswood s i te 

3 . 3 7  Popu l ati on for counties a n d  major  mun i c i pa l i t i es i n  soci oeconomi c impact 
reg i on ,  1 960- 1 980 . . . . . . . . . . . . . . . . . . . . . . .  . 

xxxvi 

3-30  

3-3 1  

3-32  

3-33  

3-33 

3-33  

3-34 

3-35  

3-36  

3-43  

3-43  

3-46 

3-47 

3-48 

3-49 

3-50 

3-50 

3-5 1  

3 - 5 1  

3 - 55  

3-58 

3 -59 



Tabl e 

3 . 38 Hou s i n g  stock and vacanc ies  i n  soci oeconom i c  impact reg i on , 1 970-1 980 

3 . 39 Es sent i a l  publ i c  services i n  soci oeconomi c impact reg i on 

3 . 40 Number of j obs by type of empl oyment i n  the soci oeconom i c  impact reg i on , 

3-59 

3-61  

1 979 . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-63 

3 . 4 1 Whol esa l e and retai l trade vol umes for the soci oeconom i c  i mpact 
reg i on ,  1 977 . .  . . . . . . . . . . . . . . . . . . . 3-63 

3 . 42 Labor and i ncome stati sti cs for the soci oeconom i c  impact reg i on 3-64 

4 . 1 Sel ected  commodi ty rai l  s h i pments and probabi l i t i es of i n c i dents , 
1 976-1 978 . . . . . . . . . . . . . . . . . . . . . . . . . . . 4- 1 1 

4 . 2 Predicted acci dent and s p i l l  frequenci e s  for s h i pment of SRC- I I  l i q u i d  
products . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 4- 1 2  

4 . 3 

4 . 4  

4 . 5  

4 . 6  

4 . 7  

Mari ne transportat ion and acci dents i nvo l v i n g  petro l eum and petro l eum 
products on Chesapeake Bay and a ssoci ated estuari es  . . .  

Vegetat ion communit ies at the proposed s i te to be removed for 
pennanent SRC- I I demonstrat i on fac i l  i t  i es . . . . . . 

Maxi mum po l l utant concentrati on estimates for the proposed SRC- I I  
demonstrati on fac i l i ty . . .  

Estimated water avai l ab i l i ty 

Summary of factors and uncertai nties  i nfl uenci ng groundwater 
qua 1 i ty i mpacts . . . . . . . . . . . . . . . . . . . . . . . 

4 . 8  Comp l i ance o f  SRC- I I  demon strati on pl ant d i sc harge with  water qual i ty 
standards or c ri teri a after m i x i ng w ith  mi n imum ri ver fl ow . . . . .  

4 . 9 Proj ected i n- stream concentrati ons of pol ynuc l ear  aromati c  hydrocarbons 
compared wi th draft cr iter ia  and estimated permi s s i b l e  concentrations  

4 . 1 0  Potentia l  toxi ci ty and bi oaccumu l at i on of sel ected e l ements i n  SRC- I I  
effl uent . . . . . . . . . . . . . . . . . 

4 . 1 1  Compari son of ai r qual i ty model i ng resu l ts 

4 . 1 2  Reduced-rate , control l ed- startup S02 emi ss i ons from fl arestack  

4 . 1 3  

4 . 1 4  

PSD  i ncrement consumpti on by the SRC- I I  demon stration  p l ant and other 
potentia l  PSD sources . . . . . . . . . . . . . . . .  . 

Maximum pol l utant concentrat ion estimates for the proposed SRC- I I  
commerc i a l - sca le  faci l i ty . . . . . . . . . . . . . . . .  . 

4 . 1 5  PSD i ncrement consumpti on by the SRC- I I  expanded commerc i al p l ant 
and other potent i a l  PSD sources . . . . . . . . .  . 

4 . 1 6  Estimated demand for construction l abor ( 3800)  for SRC- I I  demonstrati on 
p l ant . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

4 . 1 7  E st imated demand for construction l abor ( 5000 ) for SRC- I I  demon strat i on 

4 . 1 8  

4 . 1 9  

p l  ant . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Con structi on crafts requ i ri n g  l arge i ncreases  i n  manpower to sat isfy 
estimated 90-m i n  zone and SRC- I I  peak demand i n  1 983 

Estimated di stri bution of commuters , trave l ers , and movers by county , 
peak construct i on-phase emp l oyment ( 3800 ) i n  1 983 . . . . .  . 

xxxvi i 

4-1 2 

4-2 1 

4-24 

4-27 

4-34 

4-36 

4-38 

4-42 

4-48 

4-50 

4-50 

4-5 1  

4-52 

4-54 

4-55 

4-56 

4-58 



Tabl e 

4 . 20 

4 . 2 1  

4 . 22 

Estimated d i stri but i on of SRC- I I  workers ( 3800 peak empl oyment )  i n  
the five-county i mpact regi on . . . . . . . . . . . . . . . . . . . 

Estimated d i stri buti on of commuters , travel ers , and movers by county , 
peak constructi on-phase empl oyment ( 5000 ) i n  1 983 . . . . . .  . 

E st imated di stri buti on of SRC- I I  workers ( 5000 peak empl oymen t )  i n  
the fi ve-county i mpact reg i on . . . . . . . . . . . . . . . . . . . 

4-58 

4-59 

4-59 

4 . 23 Estimated SRC- I I  i nd i rect emp l oyment at peak construction empl oyment 
phase ( 3800)  in 1 983 . . . . . . . . . . . . 4-60 

4 . 24 Est imated i nd i rect empl oyment ( 5000 pea k )  of SRC- I I  demonstration  phase 
constructi on , 1 983 '. . . . . . . . . . . . . . . . 4-60 

4 . 25 I ncome ( 1 980 dol l ars ) from SRC- I I  di rect empl oyment ( 3800 pea k )  by county , 
peak construct i on emp l oymen t ,  1 983 . . . . . . . . . . . . . 4-62 

4 . 26 Secondary i ncome ( 1 980 dol l ars ) from SRC- I I  di rect empl oyment ( 5000 pea k )  
by county , pea k  construction empl oyment ,  1 983 . . . . . . . . . . . . . . 4-63 

4 . 27 Predi cted hous i ng demand res u l ti ng from i n-mi grating  SRC- I I  construction 
wo rke rs ( 3800) to the primary impact area and Mononga l i a  County . . . 4-63 

4 . 28 Pred i cted hou s i ng demand resu l t ing  from i n-mi grati ng SRC- I I  
construct i on workers ( 5000)  to the primary impact area and Monongal i a  
County . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-64 

4 . 29 Pred i cted fami l y  compos i ti on of i n-mi grat ing SRC- I I  construction  workers 
to the primary i mpact area and Monongal i a  County 4-65 

4 . 30 Demog rap h i c  c hange from SRC- I I  commerc i a l i zati on 4-72 

4 . 3 1 SRC- I I  comme rc i a l i zat ion : compari son of popu l at i on proj ection  and 
i n-mi g rati on for Mononga l i a  County . . . . . .  . . . . . . . .  4-72 

4 . 32 New demands for hou s i ng i n  Mononga l i a  County from SRC- I I  commerc i a l i zation-
i nduced i n-mi grati on . . . . . . . . . . . . . . 4-73 

4 . 33 Mi x i ng of SRC- I I  effl uent wi th 7-d ,  1 0-yea r l ow fl ow of Green Ri ve r ,  
Equal i ty s i te ( 9500 l i ters / s )  . . . . . . . . . . . . . . . . 4-78 

4 . 34 Est imated number of commuters , trave l e rs , and movers for peak  construction  
empl oyment at the SRC- I I  demonstrat ion pl ant , 1 982 . . .  . . 4-80 

4 . 35 Estimated i nd i rect empl oyment  duri ng  SRC - I I  peak construct i on peri od , 
1 982 . . . . .  . . . . . . . . . . . . . . . .  4-80 

4 . 36 I n-mi gration  to the Equal i ty ,  Kentucky ,  impact area . . . . . 4-81 

4 . 37 Percentage of tota l i n-mi g rants (movers and travel ers ) demandi ng vari ous  

4 . 38 

4 . 39 

housi ng types . . . . . . . . . . . .  . . . . . . . . . . . . . .  4-82 

Con structi on-i nduced traffi c and road capaci t i es for the Equal i ty ,  
Kentucky , s i te . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Secondary i ncomes recei ved by counties  as a res u l t of constructi on 
emp l oyment spend i ng , peak empl oyment period . . . . .  . 

4-83 

4-86 

4 . 40 Mi x i ng of SRC- I I  effl uent with  7-d ,  1 0-year l ow fl ow of Oh i o  Ri ver ,  
Ravenswood s i te ( 1 94 , 000 l i ters / s )  . . . . . . . . . . . . 4-91  

4 . 4 1 Estimated number of commuters , trave l ers , and movers at peak constructi on 
empl oyment i n  soci oeconom i c  impact regi on . 4-92 

4 . 42 Tota l i n-mi gration for soci oeconom i c  i mpact regi on 4-94 

xxxv i i i  



Tab l e  

4 . 43 Hou s i n g  supply and project- i nduced demand i n  the soci oeconomi c impact reg i on ,  
1 980 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

4 . 44 Constructi on- i nduced traffi c and road capac i ti es for the Ravenswood s i te 

4 . 45 Major  standards and regu l ati ons app l i cab l e  during  constructi on 

4 . 46 Major  standards and regu l ati ons appl i cabl e during  operati on . .  

B . l  

B . 2  

B . 3  

B . 4  

B . 5  

B . 6  

B . 7  

B . 8  

B . 9  

C . l  

C . 2  

C . 3  

C . 4  

C . 5  

C . 6  

C . 7 

VoZwne 2 

Li st of proposed s i tes 

I n i t i a l  s i te s creen i ng - s i tes not sati sfying  phys i ca l  constrai nts 

Ratings  of the seven a l ternative s i tes on seven envi ronmenta l vari ab l es  

Exampl e  compari son of two s i tes  on seven i mportant envi ronmental 
vari abl es . . . . . . . . . . .  . 

SRC- I I - fi rst compari son matrix  

Resu l ts of fi rst compari son matri x 

Envi ronmental i s s ues  that are eval uated to determi ne fi na l  sel ecti on 
of a l ternative s i tes  . . . . .  

SRC- I I  second comparison matri x . .  

Resu l ts of second compari son matri x 

Products from the demonstrati on p l ant 

Estimate of demonstrati on pl ant capaci ty for fi rst f i ve years of 
operati on . . . . . . . . . . . . . . . . . .  

Feed coal  compo s i t i on for the demonstration pl ant (mo i sture-free bas i s )  

P-99  recycl e  water analyses Powhatan coa l feed , mg /l i te r  

Characteri sti cs  of coo l i ng tower b l owdown ( untreated ) 

Quanti ti es and di sposal  methods for sol i d  wastes 

Ana l ys i s  of se l ected e l ements present in feed coal and ash/s l ag 
( determi ned by neutron acti vation ana l ys i s )  . . . . . . . . .  . 

C . 8  E l ementa l ana l ys i s  of l eachates deri ved from various batc h- l eachi ng 

4-95 

4-96 

4- 1 0 1  

4- 1 02 

B-4 

B-6 

B-8 

B-8 

B-9  

B-9  

B-9  

B-9 

B-9 

C-6  

C-9  

C-9  

C-33 

C-35 

C-41  

C-42 

protoco 1 s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-43 

C . 9  E l emental ana lysi s of s l ag l eachates deri ved from l aboratory col umns C-43 

C . 1 0  Concentrati ons of benzene so l ub l es and sel ected pol ynuc l ear aromati c s  
i n  S RC s l ags  . . . . . . . . . . . . . . . . .  . . . . . . . . . C-44 

C . l l  Estimates of so l ub l e  sa l t  bri ne product i on rate and di sposal  req u i rements 
during the fi rst three yea rs of demonstrati on p l ant operation . . . . C-49 

C . 1 2  Estimate of max imum atmospheri c emi s s i ons  at the SRC- I I  demonstration  
p l ant . . . . . . . . . . . . . . . . . C-54 

C . 1 3  Su l fur bal ance duri ng normal operat ion C-55 

C . 1 4  F l aring  rate and S02 emi ss i ons during  reduced- rate control l ed operat ion C-56 

xxx i x  



Tab l e  

C . 1 5  Fl aring  rate and S02 emi s s i ons  during emergency and upset condi t i on s  

C . 1 6  Number of poss i b l e  fug i ti ve emi s s i on sources 

C . 1 7  NMHC emi s s i on factors for components ( l b/ h )  

C . 1 8  Estimate of fug i t i ve NMHC emi ss i ons ( l b/ h )  

C . 1 9  Emi ss i ons from mobi l e  p lant  equi pment during operati on phase 

C . 20 Emi s s i ons  from h i g hway vehi c l es during operati on phase 

C . 2 l  Estimated concentration range o f  contami nants i n  treated compo s i te 
wastewater d i scharged to the Monongahe l a  River . . . . . . .  . 

C . 22 Estimate of organ ic  compounds i n  S RC- 1 1  process  wastewater and 
terti ary treatment effl uent . . . . . . . . . . . . . . . . .  . 

C . 23 Estimate of trace e l ements i n  SRC- 1 1  process water and tertiary 
treatment effl uent . . . . .  . . . . .  

C . 24 Ai r emi ss i ons from construction  equ i pment . . . . . .  . 

C . 25 Ai r emi s s i ons  from h i g hway veh i c l es duri ng construction 

C . 26 Chemi cal ana l ys i s  of hydrotreated SRC- 1 1  fue l  o i l  and No . 6 fuel oi l 
( dry wt % )  • • • • • • • • • • • •  

C . 27 S RC- 1 1  fuel o i l  emi s s i ons test summary 

C . 28 No . 6 fuel o i l  emi ss i ons test summary . 

C . 29 SRC- 1 1  fuel o i l combustion research  proj ects - equi pment and condi tions  

C . 3 0  SRC- 1 1  fuel oi l combu stion  research proj ects - emi s s i on resu l ts 

C . 3 l  Estimated TSP  emi s s ions  for the ECP ( g/s ) . 

C . 32 Estimated S02 emi s s i ons  from the ECP ( g/s ) 

C . 33 Estimated emi s s i on rates of NOx , CO , and NMHC from the ECP and the 
demonstrati on p l ant ( g/s ) . . .  

0 . 1 Al ternative  coal un l oad i ng cost . . . . . .  . 

0 . 2  Tota l projected transportat ion costs for the SRC- 1 1  demonstrat ion pl ant 

F . l  Summary o f  sampl i ng efforts conducted during basel i ne moni toring  
of aquati c bi ota i n  the Monongahe l a  River . . . . . . . . . . .  . 

F . 2 Summary of the samp l i ng efforts conducted  during basel i ne mon i toring of 
aqua t i c  bi ota at the Monongahe l a  tri butary dra i nages and ons i te ponds 

F . 3 Adu l t  fi sh  co l l ected i n  l ock  poo l s ,  Monongahel a Ri ver ,  September 1 978 

F . 4  

F . 5  

F . 6  

H . l  

1 . 1  

Adu l t  fi sh  found i n  basel i ne survey , May 1 979 . 

Larva l f i sh  col l ected at stati on M-2 ,  Monongahe l a  Ri ver ,  Apri l -August  
1 979 . . . . . . . . . . . . . . . . . . . . . . . 

Larval fi sh  per square meter of water fi l tered ,  Stat i on M-2 , Monongahe l a  
Ri ver . . . . . . . . . . . . .  . 

Part ia l  strati g raphic  col umn - P&M/SRC - 1 1  s i te 

Groundwater qual i ty data - P&M/SRC- 1 1  s i te ,  wel l  1 

xl 

Page 

C-57 

C-58 

C-58 

C-58 

C-59 

C-59 

C-60 

C-6l 

C-62 

C-66 

C-67 

C-68 

C-69 

C-70 

C-72 

C-73 

C-77 

C-78 

C-79 

0-5 

0-5 

F-3 

F-4 

F-5 

F-6 

F-6 

F-7 

H-7 

1 -4 



Tab l e  

1 . 2  

1 . 3  

1 . 4 

1 . 5  

1 . 6  

J . l  

K . l 

K . 2  

K . 3 

K . 4  

L . l  

L . 2  

L . 3  

L . 4  

L . 5  

L . 6  

L . 7  

L . 8  

N . l  

P . 1  

Q . l  

Q . 2  

Q . 3  

Q . 4  

Groundwater qual i ty data - P&M/SRC- 1 1  s i te ,  wel l 2 ,  spri ng  4 

Groundwater qual i ty data - P&M/SRC- 1 1  s i te ,  spring 

Groundwater qual i ty data - P&M/SRC - 1 1  s i te ,  spring  2 ,  we l l  3 

Groundwater qual i ty data , rep l i cate samp l e  ana lysi s - P&M/SRC- 1 1  s i te ,  
spring  1 and we l l  3 . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Groundwater qual i ty data , repl i cate sampl e  ana l ys i s  - P&M/SRC- 1 1  s i te ,  
we l l  1 . . . . . . . . . . . .  . 
Hydrau l i c  data - Monongahe l a  River 

Ana l ys i s  of sel ected e l ements present i n  feed coa l and ash/s l ag 
detenni ned by neutron act ivati on analys i s  . . . . . . . . . .  . 

E l emental analys i s  of l eachates deri ved from vari ous batch l eachi ng 
protocol s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Laborato ry co l umns of Texaco-Montabe l l o  ash/s l ag from SRC- 1 1  vacuum 
bottoms . . . . . . . . . . . . . . . . . . . . . . . 

Summary of l eachate data col l ected from Pi ttsburgh #8 coal i n  fi e l d  
l ysimeter . . . . . . . . .  . 

Mobi l i ty of sel ected e l ements i n  1 1  soi l series  of varyi ng pH 

Overa l l a b i l i ty of 1 1  soi l seri es  in attenuati ng contaminants 

General mobi l i ty of sel ected el ements under aerobi c and anaero b i c  
condi ti ons . . . . . . . . . . . . .  

The di stri buti on of Fe ,  Mn , In , and Cu among soi l fracti ons as 
i nfl uenced by redox potent ia l  ( E h ) , averaged across  pH 

The i nfl uence of redox potentia l  on the di stri buti on of Fe , Mn , In , 
and Cu among soi l fracti ons  expressed as a percentage of total Fe , 
Mn , In , or CI.I • • • • • • • • • • • • • • • • • • • 

Correl ation  coeff i c i ents of mass adsorbed per gram of soi l wi th  soi l 
p roperties  . . . . . . . . . . . . . . . . . . . . .  

Coeffi c i ents of detenni nation ( R2 ) for each e l ement on data from a l l 
soi 1 s . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

S ummary of l aboratory anal yses of soi l series  that occur near the 
p roposed process , coal storage , and waste di sposal areas 

Estimate fl ows for l owest-fl ow months for Monongahe l a  River at 
Morgantown , West V i rg i n i a  . . . . . . . . . . 

Rel at ive amounts of carbon rel eased i n  carbon di oxi de for various  
fos s i l  fue l s . . . . . . . . . . . . . . . . . . .  . 

Cl a ssi fi cation of atmospheri c stabi l i ty by temperature c hange 
w ith  hei g ht . . . . . . . . . . . . . . . . . 

Maxi mum concentrati ons  for S02 for i n d i v i dua l  sources and a l l sources for 
the SRC- 1 1  demonstrati on p l ant  . . . . .  . 

Max imum concentrat ion of N02 for i nd i v i dua l  sources and a l l sou rces for 
the S RC- 1 1  demonstrati on p l ant . . . . . . . . . . . . . . . . .  . 

Max i mum l - h concentrati on of CO for i ndi v i dual sources and al l sou rces for 
the S RC- 1 1  demonstrati on p l ant . . . . . . . . . . . . . . . .  . 

x l i 

Page 

1 -7 

1 - 1 0  

1 - 1 2 

1 - 1 4  

1 - 1 6 

J -4 

K-4 

K-5 

K-5 

K-7 

L-9 

L-9  

L- 1 0 

L- 1 0 

L-l l 

L- 1 3  

L- 1 3  

L- 1 8 

N-4 

P-4 

Q-4 

Q-5 

Q-6 

Q-6 



Tabl e 

Q . 5  

Q . 6  

R . l 

S . l  

S . 2  

S . 3  

S . 4  

S . 5  

V . l 

V . 2  

V . 3  

V . 4  

V . 5  

V . 6  

V . 7 

V . 8  

V . 9  

V . 1 0  

V . 1 1  

Maximum 3 - h  concentrat ion of nonmethane hydrocarbons for i nd i v i dua l  sources 
and a l l sources for the SRC- I I  demonstration pl ant . . . . .  . . . . . 

Maximum average concentration of tota l suspended parti cul ates for i nd i v i dual  
sources and a l l sources for the SRC- I I  demonstrati on pl ant 

Status of demonstrat ion project permits . .  

S ummary of the most stringent water qual i ty cri teri a appl i cab l e to the 
Monongahe l a  Ri ver and i ts tri butaries  . . . . . . . . . . . .  . 

West V i rg i n i a  standards for toxi c  substances based on b ioassay data 

Draft water qual i ty cri teria for potenti a l ly tox i c  pol l utants from 
the SRC process . . . . . . . . . . . . . . . . . . . . . . . . . . 

Estimated permi s s i b l e  concentrations  ( EPCs ) for polynucl ear aromat ic  
hydrocarbon compounds , bas i c  compounds , and  pheno l i c  compounds i n  the  SRC 
fl u i d  o r  wastewater . . . . . . . . . . . .  . . . . . . . . . .  . 

Qua l i tati ve effects of envi ronmental parameters on rates of transport 
processes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Base l i ne popu l ati on ,  average househo l d s i ze ,  and number of househo lds  
( forecasts rounded to  nearest hundred )  . . . . . .  . 

Locati on quoti ents , nonagri c u l tu ra l , pri vate sectors , 1 970 

R I MS mul t i p l i er l eakage factors . 

Estimated demand for construction l abor for coal convers i on 
demonstrat ion p l ant . . . . . . . . . . . . . .  . 

Estimated demand for operati ons l abor for coal convers i on demonstrat ion 
pl ant . . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  . 

E st imated peak year construct i on- l abor requi rements and avai l abi l i ty l evel 
by c raft . . . . . . . . . . . . . . . . . . . . . . 

Average annual  payrol l s  per empl oyee , pri vate nonagri cu l tural sector , 
1 976 . . . . . . . .  . 

Per capi ta i n come , 1 96 9  and 1 975  

Total annual s a l a ry estimates for SRC- I I  non craft constructi on personne l , 
1 98 1  throug h  1 983 . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total annual  wage estimates for SRC- I I  craft construction pe rsonne l , 
1 980 through 1 986 . . . . . . . . . . . . . . . . . . . . . . . . . 

P re l imi nary estimates of recrui tment and m i g rati on patterns for the 
coal convers i on project construction and operati ons work forces . .  

V . 1 2  Tota l annual  s a l a ry estimates for SRC- I I  pl ant maintenance c raftsmen , 
1 984 through  1 987 . . . . . . . . . . . . . . . . . 

V . 1 3  Total annual  s a l a ry estimates for pl ant operati onal  personnel 

W . l Common noi se l evel s . .  

W . 2 Permi s s i bl e tra i n  no i se ( dBA) 

W . 3  Typi cal ranges of no ise  l evel s a t  publ i c  works constructi on  s i tes  wi th 
a 50-dBA ambi ent typica l  of suburban res i denti al  areas 

W . 4 Attenuati on of noi se pol l ut ion l evel w ith  d i stance 

x l i i  

Q-7  

Q-7 

R-3 

S-4 

S-5  

S-5  

S-6  

S-7  

V- 1 9  

V-20 

V-2l  

V-22 

V-23  

V-23 

V-24 

V-25 

V-25 

V-26 

V-26 

V-27 

V-27 

W-6 

W-8 

W- 1 0  

W-1 0 



Tab l e  

W . 5  Compos i te noi se l eve l s  from p l ant areas 

Y . 3 . 1  S urface water qual i ty at the Fort Lew i s  SRC p l ant 

Y . 3 . 2  SRC proces s summary of ori g i na l  toxi col ogy program 

Y . 3 . 3  Revi sed tox i co l ogy program proposal for SRC- I I  

Y . 3 . 4  S RC- I I  studies by Batte l l e  PNL 

Y . 3 . 5  Process safety eva l uati on : 
protective actions  

defi n i t ions  of hazards , ri sks , and 

Y . 3 . 6  Process safety eva l uati on : summary of p l ant hazards and protecti ve 

Z . l  

Z . 2  

Z . 3  

Z . 4  

Z . 5  

Z . 6  

acti ons . . . . . . . . .  . 

Popu l at i on of sel ected towns and c i ti es a l ong the southern a l ternati ve 
S RC rai l route : Morgantown , West V i rg i n i a ,  to Bal timo re , Maryl and 

Popul ati on of sel ected counti es al ong the southern a l ternati ve SRC 
route : Morgantown , West V i rg i n i a ,  to Bal timore , Mary l and 

Water courses a l ong the rai l road route 

Maj or  ri ver cross i ng s ,  B&O mai n l i ne : Fai rmont ,  West Vi rg i n i a ,  to 
Bal t imore , Maryl and . . . . . .  . 

Mun i c i pal  water i ntakes a l ong the rai l road route from Fort Marti n ,  West 
V i rg i n i a ,  to Ba l t imore , Maryl and , and sel ected commu n i t i es downstream 

Summary of anal yti cal resu l ts of SRC- I I  fl u i d  . . .  

Z . 7  HPLC/TLC ana l ys i s  of po l ynuc l ear  aromati cs pri ori ty pol l utants i n  SRC- I I  

Page 

W- 1 2  

Y - 1 06 

Y- 1 07 

Y- 1 0B 

Y- 1 09 

Y- 1 l 3  

Y-1 l 4  

Z-6  

Z-B  

Z-9 

Z-9  

Z- l O  

Z- 1 2  

l i q u i d  . . . . . . . . . .  . . . . . . . . . . .  Z-1 2 

Z . B  Chemi cal tests performed o n  a samp l e  of SRC- I I  d i sti l l ate by Gul f Science 
and Technol ogy Center . . . . . . . . . . . . Z- 1 3  

Z . 9  Rai l road stati sti cs for hazardous commodi ti e s . . . . . Z- 1 5  

Z . l O  Reported acci dents and sp i l l s  of hazardous  l i qu i ds i nto water bod i es Z- 1 6  

Z . l l  Aggregate acc i dent and spi l l  stati st ics  for hazardous commod i ty shi pments , 
1 976- 1 97B . . . . . . . . . . . . . . . . . . Z- 1 6  

Z . 1 2  Agg regate acci dent and spi l l  rate s ,  1 976- 1 97B . . Z- 1 7 

Z . 1 3  Summary stati sti cs  for projected SRC- I I  movements per month Z- 1 7 

Z . 1 4  Aggregate stati sti cs  on SRC- I I  acci dents and sp i l l s  i nto water Z- 1 7  

Z . 1 5  Pred i cted acc i dent and spi l l  frequenc ies  for s hi pment of  SRC- I I  l i q u i d  
products . . . . . . . . . . . . . . . . . Z- l B  

Z . 1 6  Vol ume-frequency d i s tri bution o f  rai l  sp i l l s  i nto water for 1 975- 1 979  Z- 1 9  

Z . 1 7  Frequency and cumu l at ive percentage of rai l  sp i l l s  i nto water for 
1 975- 1 979  . . . . . . . . . . . Z-20 

Z . l B Mari ne mode spi l l  vol ume di stri bution Z-21  

Z . 1 9  Spi l l  i nci dence , source , and vol ume . Z-2 1  

Z . 20 Pheno l i c  compounds i denti fied i n  the m idd l e/heavy di sti l l ate SRC- I I  
p roduct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Z-24 

x l i i i  



Tabl e 

Z . 2 1 Assumpt i ons  and cal c u l ati ons defi n i ng short-term impacts of phenol i c  
compounds on water qual i ty . . . . . . . . . . . . . . . . . Z-24 

Z . 22 Publ i s hed va l ues for the sol ub i l i ty of PAH i n  di sti l l ed water at 25-27°C Z-25 

Z . 23 Estimated concentrat i on of contami nants fol l owi ng  spi l l  of SRC- I I  
fuel compared with draft criteri a  o r  estimated permi s s i b l e  concentrati ons  Z-25  

Z . 24 Ind i v i dual  rai l  tank  car spe c i fi cation  requi rements . . . . . . . Z-35 

Z . 25 Standard s i zes  of l i q u i d  cargo barges used i n  i n l and and coastal 
waterway trade Z-35 

Z . 26 Oi l s  tested . . Z-37 

Z . 27 Character i st i c s  of oi l s  tested for d i sso l ution of water-so l ubl e 
contaminants . . . . . . . . . Z-37  

Z . 28 Acute tox i c i ty of WSFs  to freshwater al gae Z-38 

Z . 29 Acute and chron i c  toxi c i ty of WSFs to Daphnia magna Z-39  

Z . 30 Concentrati ons  (mg/l i te r )  of contam i nants i n  3 500 m i l l i l i ters of water 
equ i l i brated with 25 mi l l i l i te rs of oi l s  in l aboratory extraction  apparatus 
at 22°C  . . . . . . . . . . . . . . . . . . . . Z-40 

Z . 3 1 Acute toxi c i ty of aci d ,  base , and neutra l subfractions  of WSFs to two 
freshwater a l gae . . . . . . . . . . . . . . . . . . . . . . . . Z-41 

Z . 32 Acute tox i c i ty to Daphnia magna of aci d ,  base , and neutra l  s ubfract ions  of 
water extracts of fi ve coal l i q u i ds . . . . . . . . . . . Z-42 

Z . 33 Concentrati ons  of organ i c  compounds i n  WSFs compared wi th acute tox i c i ty 
concentrat ions  for al gae and Daphnia magna . . . . . . . . . . . . Z-42 

Z . 34 Time ( i n  h )  requ i red for d i s sol ution  of pheno l i cs from oi l s  to reach 50% 
of equ i l i bri um concentrations  in underl ying  water i n  l aboratory extractor 
( 22 ° C ,  reci procating  sti rrer s peed : 600 rpm ) . . . . . . . Z-43 

Z . 35 Infl uence of extracti on time on the tox i c i ty of coal l i q u i d  A WSF to 
SeZenastrum capricoPnutum . . . . . • . . • . . Z-44 

Z . 3 6  I nfl uence of s un l i ght on the toxi c i ty of WSF to al gae Z-45 

M . l Hazardous materi a l s i n  SRC processes AA-5 

AA . 2  SRC- I I  demonstrati on pl ant prel imi nary hazards i dentifi cation system AA-9  

BB . l  Average seam thi ckness and percent of tota l coal stri p-mi ned for sel ected 
states . . . . . . . . . . . . . . . . . . . . . . . . BB-6 

BB . 2  Stri p-mi n i ng ai r pol l utant l oad i ng factors for sel ected states BB-6 

BB . 3  Water use factors for dust control  and revegetati on . . BB-6 

xl i v  



1 .  PURPOSE , NEED , STATUS , AND PROGRAMMATI C  OVERV I EW 

1 . 1  I NTRODUCT ION 

The proposed act i on eval uated by th i s  Statement is  the constructi on and short-term operati on 
of a fac i l i ty to demonstrate the techn i cal  feas i b i l i ty ,  econom i c  v i ab i l i ty ,  and env i ronmental 
acceptabi l i ty of  the So l vent Refi ned Coa l - I I  ( SRC- I I )  proces s .  The proposed SRC- I I  project 
wi l l  be funded on a cost- s hared bas i s  by the Department of Ene rgy ( DOE ) ,  S RC I nternati onal , 
I nc . , and the governments of the Federa l Rep ubl i c  of Germany and Japan . Fol l owi ng  approxi mate ly  
two years of operati on , the  i ndustr i a l  part i c i pant may purchase the  faci l i ty from the  government .  
Shou l d  the demon strati on p l ant prove to  be  s ucces sfu l , i t  i s  anti c i pated that  i t  wi l l  be  expanded 
to become the fi rst commerci al SRC- I I  p l ant , proces s i n g about 30 ,000 ton s per s tream day ( tpsd ) . 
As pects of the S RC- I I  demon strati on proj ect are descri bed i n  Sects . 1 . 1 and 1 . 3 ,  and programmat i c 
rel ated matters concern i ng d i rect l i q uefacti on are d i scus sed i n  Sects . 1 . 2 a n d  1 . 4 .  

1 . 1 . 1 Descr i pti on of the proposed acti on 

The p roposed SRC- I I  fac i l i ty wi l l  convert hi gh-su l fur coal i nto a l ow-su l fur ,  l ow-ash pr imary 
l i q u i d  fuel product ; secondary gaseous and l i q u i d  fuel products ; and by- product s u l fu r ,  ammon i a ,  
and tar ac i d s .  I n  the process , p u l veri zed coal i s  mi xed wi th a recyc l ed hydroca rbon/m i neral 
res i due s l urry produced in the process  and i s  reac ted wi th hydrogen at h i g h  temperatu re and 
pres s u re .  After separat i on of gaseous products and unreacted hydrogen , the l i qu i d  products 
are proces sed to separate the mi neral res i due (ash  and unreacted coal ) from the primary and 
secondary products . A porti on of the mi nera l  res i due i s  recyc l ed to the process ,  and the re
mai nder i s  proces sed in a gas i fi er  to produce a synthes i s gas , pr imari ly  carbon monox i de ,  wh i ch 
i s  reacted wi th steam to produce the hydrogen req u i red by the process . The s l ag res i due re
ma i n i ng after gas i fi cati on i s  the pr inc i pal so l i d  waste produced by the proces s .  Most  of the 
s u l fu r  and part of the n i trogen present i n  the coal react w i th hydrogen to form hydrogen s u l 
fi de and ammon i a  whi ch must  b e  removed from the gaseous products and are recovered as  by-product 
e l emental s u l fur and ammon i a . 

Dur ing  the sta rtup and i n i ti a l  operati ng peri ods of the demons trati on phase , coa l w i l l  be pur
chased from two ex i sti ng m ines  i n  the northern panhan d l e  area of West V i rg i n i a-Ohi o ,  Powhatan 
No . 6 ,  North Ameri can Coal  Company , and/or I re l and coal , Conso l i dated Coal Company . These 
P i ttsburgh seam coal s have been extens i ve ly  eval uated in p i l ot p l ant operati ons  at Fort Lewi s ,  
Was h i ngton , and the Harmarv i l l e  Proces s  Devel opment Un i t .  Fol l ow i ng  the startup and i n i ti a l 
operati ng peri od , hi gh-su l fu r  b i tumi nous coa l ( s )  from other seams may be run i n  the pl ant  to 
demon strate that the process  can be app l i cabl e to a vari ety of coa l s .  Coa l wi l l  be del i vered 
to the p l ant  by barge . Products wi l l  be s h i pped by ra i l  and tru c k .  If the fac i l i ty i s  expanded 
to commerci a l capac i ty ,  i t  i s  probably that coal wi l l  be rece i ved by both barge and rai l and 
that some products may be s h i pped by barge and p i pe l i n e .  

1 . 1 . 2 Locati on o f  the proposed faci l i ty 

The proposed p l ant  s i te i s  l ocated i n  Monongal i a  County ,  West  V i rg i n i a ,  at about mi l e  94 of 
the Monongahe l a Ri ver i n  the uni ncorporated commun i ty of Fort Marti n .  The s i te i s  about 1 1 . 3  km 
( 7  m i l es )  north of the c i ty of Morgantown ; the Wes t V i rg i n i a-Pennsyl van i a  state l i ne forms the 
northern boundary of the s i te .  The demonstrat i on p l ant  and support fac i l i t i e s  wi l l  occupy about 
1 1 5  ha ( 285 acres ) of the 983-ha ( 2430-acre ) s i te .  I f  a commerci al  fac i l i ty i s  constructed , 
the addi t i onal  fac i l i ti e s  wi l l  requ i re about 1 60 ha ( 395 acres ) .  Based on the prel imi nary s i te 
l ayou t ,  i t  appears that the proposed s i te has adequate area to accommodate the p l anned expan s i on .  

1 . 1 . 3 Status of the proposed acti on 

On J u l y  1 0 ,  1 978 , a mu l ti p hased contract for the SRC- I I  demons trati on p l ant  was s i gned by the 
Secretary of DOE and representati ves of The P i ttsburgh  & Mi dway Coal Mi n i ng Co. ( P&M ) . The con
tract provi ded for a l l  phases of the demonstrati on proj ect : conceptual des i g n , proces s  and 
deta i l ed des i gn , constructi on , and operati on ; however ,  i n i ti al ly  only the prov i s i ons for 
conceptual des i gn were def ined .  The  contract provi ded for  DOE  fund i ng of the  conceptual des i gn 

1 - 1 



1 -2 

phases and a l l owed for the opti on of cost-shared fundi ng of process and deta i l ed des i g n , 
constru cti on , and operati on . 

On J u l y  3 1 , 1 980 , a mod i fi cat i on to the i n i t i a l  contract was executed , where i n  the provi s i ons  
for  p rocess and deta i l ed des i gn were def ined .  Th i s  contract mod i fi cat i on prov i des  for DOE 
fundi ng  of the process  and detai l ed des i gn phase and a l l ows the opti on of cost-shared fund i ng 
of constru cti on and operati on . The contract has been novated to S RC I nternati ona l ,  I nc . , a 
j o i nt-venture company compri sed of P&M and the West German ( 25% )  and Japanese ( 25% )  i ndustri al  
parti c i pants . 

Cu rrent p l ans  cal l for operat i on of the p l ant for an i n i t i a l demonstrati on peri od of two years . 
At the conc l us i on of th i s  demonstrati on peri od , the i ndustr i a l  parti c i pants wi l l  have the opti on 
to comp l ete negoti ati ons  for purchas i ng the faci l i ty .  Shou l d  the i ndustri al  parti c i pants dec l i ne 
to purchase the p l an t ,  DOE may e l ect to conti nue operati ons under the exi st i ng  contract for up 
to n i n e  months or to d i s conti nue operati ons and mothbal l ,  decommi s s i on , or  d i spose of the 
faci l i ty .  The Government  of the Federal Repub l i c  of Germany and the Government of Japan are 
parti c i pat ing  with the Uni ted States in the SRC- I I  demons trati on project .  Each country has 
agreed to contri bute 25% of the total p roje ct cos t .  DOE ' s  contri buti on wi l l  be about 4 5 % .  A 
central body ca l l ed the Steeri ng Commi ttee , chai red by an Ameri can commi ttee member ,  has been 
formed as a part of the three-coun try agreement to i mp l ement  j oi nt parti c i pati on in the SRC- I I  
demonstrati on project .  The Steeri ng Commi ttee fu l fi l l s  i ts respons i b i l i t i e s  by meeti n g  at l east 
twi ce a year.  The Steeri ng Commi ttee is  ass i s ted by a fu l l -t ime staff , cal l ed the Joi nt Proj ect 
Management  Team , l ocated in Wash i ngton . 

Conceptual des i gn stud i e s , des i gnated as Phase Zero , were compl eted and del i vered to DOE on 
J u l y  3 1 , 1 97 9 .  Based o n  a n  eval uati on o f  the Phase Zero del i verab l es , D O E  deci ded t o  proceed 
w i th the des i gn phases . Cop i es of Phase Zero de l i verab l e s  are avai l ab l e  for i n spect i on at the 
fol l owi ng  l ocati ons :  

Wes t  V i rg i n i a  Uni vers i ty L i brary 
Downtown Campus 
Morgantown , West  V i rg i n i a  26506 

Morgantown Pub l i c  L i brary 
373 Spruce Street 
Morgantown , West  V i rg i n i a  26505 

DOE Pub l i c  Document Room 
Room G208 
Oak R i dge Federal B u i l d i n g  
Oak Ri dge , Tennessee 3 7830 

DOE Pub l i c  Readi n g  Room 
Room GA- 1 42 
Forrestal  B u i l di ng 
1 000 I ndependence Ave . , SW 
Wash i ngton , D . C .  20585 

Cop i es of the Phase Zero del i verab l es are avai l ab l e on mi crofi che through Nati ona l  Techn i ca l  
I nformati on Se rv i ce ( NT I S ) , U . S .  Department  of Comme rce , 5 285 Port Royal Road , Spri ngfi e l d ,  
V i rg i n i a ,  2 2 1 6 1 , Document Nos .  FE-3055-Tl throug h FE-3055-T1 6 .  

A Record o f  Deci s i on wi l l  be prepared and publ i shed i n  the FederaZ Register i n  connect i on 
wi th th i s  proposed act i on [see part ( h )  of the Cover Sheet of thi s document ] .  

1 . 2 PURPOSE AND NEED FOR THE COAL L I QUEFACT I ON PROGRAM 

1 . 2 . 1  Nat i ona l  pol i cy 

The Un i ted  States ' dependence on fore i gn sources for al most  50% of i ts petrol eum req u i rements 
has been a matter of g rave concern for some t i me .  To hel p re l i eve th i s  seri ous energy and 
economi c s i tuati on and to i mprove our strateg i c  pos i t i on , the Un i ted States wi l l  l im i t  i ts 
i mports of petrol eum to the 1 977  l eve l s  and deve l op .  as a part of the overal l nati onal energy 
p l an ,  a domesti c syntheti c fue l s i ndustry .  

I n  Apri l 1 97 7 ,  the Adm i n i s trati on submi tted to Congress  the Nati ona l  Energy P l an ( NE P )  and 
accompany i ng l eg i s l ati ve p roposal s des i gned to p rodu ce a coherent energy pol i cy for the Un i ted  
States . The Nati onal Energy Act , passed  by  Cong ress i n  m i d-October 1 978 , p rovi des  for  i mp l e
mentati on of v ita l  parts of the  N E P .  T h e  NEP- I I  was submi tted i n  May 1 979 , and further defi ned 
energy pol i cy by emphas i z i ng the deve l opment of o i l substi tutes . On J u l y  1 5 ,  1 979 , the Pres i dent 
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Prog ram to the nat i on ,  further emphas i z i ng i n  detai l the 
The Energy Secu ri ty Act of 1 980 s i g n i fi es the commi tment of 

energy program for reduc i ng  i ts dependence on i mported oi l .  

• a Synthet i c  Fue l s  Corporati on wi th the potenti al  for $88 b i l l i on i n  resources to st imu l ate 
the producti on of 2 mi l l i on barre l s  per day of syntheti c  fue l s  by 1 992 , 

• a Sol ar Energy and Energy Conservati on Bank w ith $3 b i l l i on authori zed to spur  energy con
servat i on and renewab l e  energy i nvestments , 

• b i omas s  fi nanci a l  a s s i stance programs des i gned to ass i st the producti on of a l cohol fue l s  
and fuel  from b i omass and mun i c i pal  waste , author i zed a t  $ 1 . 45 b i l l i on over two years , 

• a pol i cy of 1 00 , 000 bbl /d m i n i mum fi l l  rate for the Strateg i c  Petrol eum Reserve , and 

• statutory s upport for e l ectri c and gas ut i l i ty i nvestments in energy conservati on . 

1 . 2 . 2  Need for add i ti ona l  domesti c energy resources 

The Un i ted States is  at a p i votal po i n t  in  i ts ene rgy and econom i c  devel opment .  I n  the past , 
economi c g rowth has been fue l ed by abundant supp l i es of i nexpen s i ve ,  readi ly  avai l ab l e  domes
tic  and fore i gn fos s i l energy . The  Un i ted States currently  competes in  an  i n ternati onal  market
p l ace to purchase the s u pp l i es of o i l and gas on wh i ch the domest i c economy has become depen
dent . I n  the past , econom i c  p l anners cou l d  assume an uni nterrupted supp ly  of energy from a 
vari ety of sources . Now , the Un i ted States must search for new supp l i e s  of energy needed for 
economi c expan s i on .  The h i gh cos t and uncertai n  avai l ab i l i ty of energy have become maj or 
obstac l es to the conti nued growth of the U . S .  economy . 

I n  1 978 , the Un i ted States consumed about 78 . 4  q uads * of energy i n  the res i denti a l , commerc i a l , 
i n du stri al , and trans portati on end- use  sectors . A l most 50% ( 38 . 0  quads ) of 1 978 energy demand 
was s u pp l i ed by petrol eum , whi l e  natural gas s upp l i ed 25% ( 20 . 0  quads ) ,  coal s upp l i ed 1 9% ( 1 4 . 2  
quads ) ,  and n u c l e ar/hydropower/geothermal supp l i ed over 7% ( 6 . 1  quads ) . l  

I n  formu l ati ng i ts programs for meeti n g  the nati on ' s  broad- based energy goal s ,  DOE must con s i der 
a w i de range of program opti ons . Al though it i s  des i rab l e  to deve l op the broadest  pos s i b l e  range 
of techno l og i es , the ava i l ab l e  economi c and personnel resources are l i m i ted , and each technol ogy 
must be eval uated on the bas i s  of i ts potenti a l  for energy produ ct i on or reducti on i n  consumpti on ,  
the current s tatus of the techno l ogy , the resources requ i red for further deve l opment , and the 
economi c and envi ronmental  r i s k s  a s soci ated wi th commerci a l  appl i cati on . 

1 . 2 . 3  Energy opti on s  

Th e prog ram opti ons avai l ab l e t o  DOE are di scussed  bri efly i n  the fo l l ow i n g  sect i on s .  

1 . 2 . 3 . 1  Contri buti on o f  nonfoss i l  energy sources 

Conservati on 

Conservat i on i s  an i mmedi ate and cost-effective way to deal wi th the energy prob l em .  There 
have been many recent government and pri vate stud i e s  on the l ong-term energy demand i n  the 
Uni ted States . U s i n g  these studi es , project i ons  of consumpti on by end use  in 1 990 were made 
to assess  the pos s i b l e  res u l ts of a Federal conservati on program . For a real  gross nat i onal  
product growth rate of 3 . 1 % ,  Tab l e  1 . 1  shows the pos s i b l e  energy savings  in  1 990 compared 
wi th actual  consumpti on in 1 978 and a proj ecti on of " bu s i ness  as  u s ual " practi ces . 2 

These savi ngs  l ook attai nabl e ,  espec i a l ly  s i nce they do not entai l maj or technol og i ca l  break
throughs . Al though conservati on offers great potent i al  for near-term redu cti on in  energy 
consumpt i on and associ ated dependence on fore i gn resources , i t  a l one cannot prov i de a l ong-term 
so l uti on .  

* 
1 quad 1 0 1 5  Btu . 
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Table 1 . 1 .  U.S.  energy consumption (quads) 

Residential! 
I ndustrial T ransportation Total 

commercial 

Consumption, 1 978 28 30 2 1  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 n ergy, "Policy, P rogramming ,  and Fiscal G u idance, 
FY 1 982-1 986," Jan. 30, 1 980. 

Sol ar and other renewab l e energy resources offer the nati on some of i ts best opportun i ti e s  
t o  become se l f- suffi c i ent  i n  energy over the l ong-term .  These techno l og ie s  are a l ready p l ay i n g  
a sma l l  b u t  s i gn i fi cant rol e .  

As oi l pri ces conti n ue to ri se and convent i ona l  energy resources face constra i n ts , so l ar  energy 
use  can be expected to conti nue to i ncrease .  

B i omas s  

" Bi oma s s  fue l s i nc l ude wood and wood res i dues , agr icu l tural materi a l s and refuse , vari ous 
h i g h-energy-y i e l d  c rops , and mun i c i pa l  refuse . " 3  Genera l l y ,  these are l ow-den s i ty and l ow
heati ng-val ue materi a l s hav i ng moderate to h i g h  moi stu re con ten t .  Tech n i q ues are under 
devel opment  to u se b i omas s  a s  feedstock for gas and l i q u i d  synthet ic  fue l s ( s imi l a r to those 
deri ved from coal ) to produce al cohol  and to pyrol yze or  burn for heat recovery .  Producti on 
of  a l cohol and di rec t  combusti on of wood are the near- term u ses of b i omass  for energy . 

Al cohol . Both ethanol and methanol can be produced from b i oma s s . Ethanol i s  produced from 
the carbohydrates i n  b i omas s .  Corn , cornstal ks , other vegetati on-deri ved materi a l s ,  and mun i 
c i pal  refuse can be fermented to y ie l d ethanol . Present p l an s  a re to b l end th i s  wi th gasol i ne ,  
but  u se of e thanol fuel a l one a l so  has been proposed .  Methanol can be produced by convert ing  
t he  orga n i c  content of b i omass to  syn thes i s  gas  and  catalyti ca l l y converti n g  that to  a l cohol . 
Me thanol a l so can be b l ended wi th gasol i ne ,  but at concentrati ons above a few percen t i t  tends 
to c hemi ca l l y attack vari ous  components of storage tanks , pumps , and fuel systems . I t  i s  
expected to have s i gn i fi cant app l i cati on i n  stati onary equi pment such  a s  turb i nes . 3 , 4 

Wood .  Currently about 2% of U . S .  energy comes from wood . The maj or  u sers of wood fuel are 
the forest i ndustri e s .  Wood use  i s  i ncrea s i n g ; however ,  constra i nts i nc l ude variab i l i ty ,  
trans portati on and a vai l ab i l i ty ,  and the h i gh capi tal cost of wood-fi red systems . Wood con
ta i n s  s i gn i fi cantly l es s  s u l fur and n i trogen than most fos s i l fue l s but  parti c u l a tes l oadings  
may be  h i gh . 3  I ts heati ng val ue  i s  approximate ly  ha l f  that  of coal . 

Hydroe l ectri c 

Devel opment  of hydroel ectri c generati n g  capa c i ty i s  l i mi ted to speci fi c geograph i c  areas and , 
to a l arge extent ,  most of the favora b l e  s i tes have al ready been deve l ope d .  I n  v i ew of grow i n g  
pu b l i c  oppos i t i on t o  t h e  commi tment o f  add i t i onal  l and  resources for reservo i r  devel opmen t ,  
s i gn i fi cant i ncreases  i n  hydroel ectri c power generati on capaci ty are not anti c i pated .  

Nuc l ear 

Devel opment of nuc l ear power represents a s i g n i fi cant potenti al  for add i ti onal energy .  The 
nat i on ' s  m i d-term ( i . e . , 1 990-20 1 0 )  energy s i tuati on wou l d  benefi t from s ucces s fu l l y  ma i ntai n
i ng and expandi ng  the use of nuc l ear powe r .  However , due t o  the l on g  l ead time requ i red for 
bri ng i ng  a nuc l ear power pl ant on- l i ne ,  and other i ss ues re l at ing  to nuc l ear was te managemen t ,  
safety , and cost o f  nuc l ear powe r ,  accel erati on of nuc l ear energy beyon d that a l ready p l anned 
cou l d  not be a v iab l e a l ternati ve to syntheti c fue l s deve l opment in the near term . 
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Geothermal 

Geothermal energy resources are al so l i mi ted by geog raphi cal  scope and by thei r l ow- l evel 
energy concentra t i on .  Deve l opment of the avai l ab l e  resources i s  l i mi ted in many cases by 
env i ronmental cons i derati ons associ ated wi th control of hydrogen s u l fi de and d i s posal  of bri nes . 

1 . 2 . 3 . 2  Contri buti on of fos s i l energy sources  

The DOE Fos s i l  Energy Program i s  structured to deve l op appropri ate technol o g i e s  to  hel p meet 
future U . S .  energy need s .  The technol ogy base effort deve l ops  bas i c  i n formation  and advanced 
concepts wi th potent i a l  app l  i cati ons in prov i d i n g  energy from coal , o i l , gas , and other fos s i  1 
resources . The technol ogy base e l ements are bas i c  research , app l i ed researc h ,  and expl oratory 
devel opment of the extracti on , conve rs i o n ,  and uti l i zati on of fos s i l energy resources . The 
technol ogy base focuses  on better sc i enti fi c and engi neeri ng  data for researc h and deve l opment 
programs and on bas i c  improvements to process  effi c i en c i es and/or use  of l ower cost technol ogy 
that can operate i n  an env i ronmenta l l y  acceptab l e manner .  The DOE i s  al so heav i ly  i n vo l ved 
i n  d i rect techn i ca l  s upport of  the Federal government ' s  act i on s  to stimu l ate near-term u se 
of al ternati ve fuel s techno l o g i es . Impl ementati on of improved envi ronmental control s wi l l  
a l so be needed to ens u re acceptabi l i ty of the new technol o g i es for use of fos s i l fuel s .  

I n  add i t i on to the energy sources menti oned above ( Sec t .  1 . 2 . 3 . 1 ) ,  the fo l l ow i ng  fos s i l  energy 
sources are a l so ava i l ab l e  a s  energy opti ons . They are d i v i ded between non l i q u i d  and l i qu i d  
opti ons . 

Non l igu i d  fuel s 

I n c reased roduct i on of domest ic  as . Natural gas p l ays an importan t ro l e  i n  domest i c energy 
markets for two reason s :  1 natural gas currently provi des  a q uarter of tota l U . S .  energy 
s upp l y ,  and ( 2 )  natura l  gas  can , a s  a techni cal  matter , eas i l y  d i sp l ace o i l i n  l arge porti ons 
of  the i ndustri a l  and e l ectr i c  uti l i ty sectors . Uncerta i nti es exi st about the s i ze of the 
future contri bution  of  domesti c ,  imported , and synthetic/substi 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 . 

Natural gas ,  des p i te a 1 5% dec l i ne i n  producti on i n  the past fi ve years , rema i n s  the l argest 
contri buto r to domesti c energy supp l y .  Conti nued dec l i ne i n  gas producti on wi l l  i ncrease 
re l i ance on i mpo rted o i l  and gas . I f  more of thi s fuel becomes avai l ab l e ,  the decl i ne cou l d  
be offset and gas  coul d be d i verted to i ndustr i a l  users o f  o i l ,  thus reduc i ng  o i l  i mports . 

Domest ic  p roduct i on of natural gas may be i ncreased ( 1 ) through add i t i onal  expl ora t i on and 
deve l o pment  of new fi e l ds and ( 2 )  by enhanced recovery of ex i st i ng  resources . 

1 .  Expl o ration  and devel opment of  new fi e l ds . Dome s t i c  producti on and reserves , dom i 
nated by conventi onal g a s  resources , have dec l i ned steadi l y .  Annual  p roducti on i n  1 978 was 
1 9 . 3  tri l l i on cub i c feet ( Tcf ) , down from the 1 973 peak of 22 . 6  Tcf .  Proven reserves have 
d ropped bel ow 200 Tcf from the i r  1 967  peak of 293  Tcf . I n  on l y  one year s i nce  1 967  have ad
d i t i on s  to reserves kept pace wi th dep l etion of reserves through producti on . ( That year was 
1 970 , when the a ssoc i ated gas  reserves of Prudhoe Bay , Al as ka , were " booked . " )  The rat i o  of 
rese rves to p roducti on for the l ower 48 states at the end of 1 978 wa s an a l l -time l ow of 8 . 8  
t o  1 ,  compared t o  al most 1 5  t o  1 on l y  a decade earl i er .  Reserve addi t i on s  ( except i ng Prudhoe 
Bay ) have rep l aced on ly  46% of wi thdrawal s duri ng the 1 970s . 

Th i s  seri ous dec l i ne i n  producti on , reserves , and reserve-product i on rat io s  has  con ti nued de
s p i te a near tri p l i n g  of average natural gas pri ce ( i n  rea l  term s )  s i nce 1 973 , the emergen ce 
of  st i l l  h i gher price  i ntras tate markets , and a correspondi ng  doubl i ng of expl oratory effo rt . 
Add i t i on s  to reserves per successful  expl oratory wel l dri l l ed s i nce 1 970 have decreased from 
1 0 . 7  to 2 . 3  b i l l i on cub i c feet ( Bcf )  per wel l .  Est imates of conventi onal gas resources i n  
two areas for wh i c h  a reeva l uati on i s  comp l ete res u l ted i n  a 60% decrease i n  the est imated 
recoverab l e resource . The p ri or est imate was in 1 974 . S im i l a r  downward revi s i on s  have been 
made i n  estimates of i nferred reserves for these areas . 

These data po i n t  to s harp l y  dec l i n i ng avai l abi l i ty and rap i d ly  i ncreas i ng costs  of conven ti onal 
gas  production  from the cont i g uous  Uni ted States . The phased decontrol and spec i a l  prov i s i on s  
of the  Natura l  Gas Pol i cy Act  of 1 978 prov ide i ncenti ves fo r accel erated expl orati on , but  the 
apparent dec l i ne in the numbe r and q ua l i ty of convent i onal gas prospects s uggests that numer
ous  s uppl ementary gas sources  wi l l  be requ i red to meet the demand for gas . 
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2 .  Enhanced gas recovery .  Nati onal energy pol i cy i denti f ies  unconvent i onal g a s  re
sources as potenti a l  s upp ly  targe t s .  As a res u l t ,  the DOE Unconven ti onal Gas Recovery Re
search , Deve l opment , and Demon strati on Program was estab l i s hed . Four  l arge , unconventional  
gas resources have been i denti fied a s  havi ng  s i gn i fi cant poten t ia l  for devel opment and pos i 
ti ve i mpact on future supp l i e s .  These are 

• l ow-permeabi l i ty ( t i ght )  l enti cu l ar and b l a n ket-type gas sandstones of the western Uni ted 
States , 

• gas-beari ng Devon i a n  and Mi s s i s s i pp i an sha l e s  of the eastern Un i ted States i n  Appa l ac h i a  
a n d  the M idwe s t ,  

• natural  g a s  present w i t h i n  coa l seams and associ ated strata , and 

• h i gh-temperature , h i g h-pres s u re ( geopress ured ) aqui fers of the Gu l f  Coas t .  

Di rect  coal ut i l i zat ion . Coal consti tutes about 77% of the U . S .  conventi onal energy reserves 
but c urren tl y s upp l i es l es s  than 20% of energy consumpti on . The i nc reased uti l i za t i on of dom
e s t i c  coal reserves appears to offer the g reatest  near-term potenti al for i ncreased domest i c 
energy producti on . Ava i l a bl e technol ogy for uti l i zati on of coal i s  currently l i mi ted p ri mari l y  
t o  d i rect combust ion i n  conventi onal boi l ers . I nten s i ve efforts are underway to devel op im
proved combusti on techn i q ues . 2 

1 .  Conventi onal d i rect combu s t i on . Al though di rect combusti on of coal wi th requ i red 
control s on parti cu l ate and s u l fur d i ox i de emi s s i on s  currently appears to be the most cost
effecti ve method for the l arge-sca l e  ut i l i zati on of coal ( part i cu l ar ly  for e l ectri c power gen
erat i on ) ,  the cost of req u i red pol l uti on control eq u i pmen t l i m i ts the ut i l i za t i on of coal i n  
smal l - and moderate- s i ze p l ants . Req u i rements for the d i s posal  of l a rge q uant i t i e s  of ash  
and fl ue gas  des u l furi zati on res i dues  al so l i mi t the  app l i cabi l i ty of  d i re ct combu s t i on . I n  
addi t i on , many appl i cat i ons req u i re e i ther gaseous or  l i q u i d  fue l s  a n d  are unsu i ted for d i rect 
coal uti l i za t i on .  

2 .  F l u i d i zed bed combusti on . F l u i d i zed bed combustion  i s  current ly  under deve l opment 
as a d i rect combusti on a l ternat i ve to conventi onal combusti on of coal . I n  thi s technol ogy , 
coal  i s  burned i n  a fl u i d i zed bed of an i nert mater i al , u s ua l l y  dol omi te . Duri ng combust ion , 
the s u l fur content of the coal i s  oxi di zed to S02 wh i ch then c hemi ca l l y combi nes wi th the do l o
m i te ,  e l im i nating  the need fo r further S02 control systems . Whi l e  sol i d  waste , whi ch  i ncl udes 
ash and spent do l om i te , i s  the maj or  di scharge for di sposal  from fl u i d i zed bed combu s t i on , i t  
i s  l es s  o f  a probl em than scrubber s l udges . Combusti on occurs a t  a l ower temperature i n  the 
fl u i d i zed bed than in conventi onal fi reboxe s ,  thereby reduc i ng the amount of NOx produced .  
Both pressuri zed and atmospheri c sys tems are under deve l opment for u s e  i n  steam genera t i on .  
The pressur i zed systems may offer a s l i ghtly h i gher effi c i ency than atmospheri c ;  h owever , en
vi ronmental effects wi l l  be  s i mi l ar .  

3 .  Magnetohydrodynami c s . When a hot , i on i zed gas i s  passed through  a magneti c f i e l d ,  
an i nduced potenti a l  i s  devel oped and can be u sed to generate an e l e ctri cal  current .  Magneto
hydrodynami c s  (MHO ) i s  the appl i cati on of th i s  phenomenon . The hot gas  can be produced by 
burn i ng coal and i on i zation can be improved by "seed i n g "  the gas wi th an a l kal i metal sa l t .  
Th i s  i s  another form of  d i rect combust ion o f  coal currently under deve l opment .  T h e  h i gh tem
peratures requ i red w i l l  favor NOx formati on ; however , the proces s  i s  expected to yi e l d h i g her  
thermal eff i c i en c i es t han  most other d i rect combusti on al ternati ves . Control of  S02 can be 
ach i eved by proper cho i ce of the seed mater ia l . 

4 .  Fuel  ce l l s .  The fuel cel l represents another approach to d i rect coal uti l i zati on . 
Fuel  cel l s  operate by i nject ing  an oxi d i zer and a fuel separate l y  i nto an e l ectro l yte at sepa
rated poi nts . E l ectrochemi ca l  reacti ons  occurri ng dur i ng the oxi dati on cause a potent ia l  d i f
ference between two e l ectrodes , wh i c h  yi e l ds an e l ectri cal  current i n  an external c i rcu i t .  
Wi th some fue l s ( e . g . , hydrogen ) ,  a sol i d  e l ectro lyte can b e  used ; however , wi th  coal the 
e l ectrolyte i s  common ly  a mol ten sa l t .  I n  the l atter case , the i mpuri t i e s  a n d  unreactive compon 
ents of the coal are l eft i n  the s a l t ,  wh i ch i s  conti nuou s l y  removed and regenerated .  Duri ng 
thi s regenerati on ,  the poten t i a l  pol l utants are recovered in vari ous  forms for d i s posa l . 

5. Combi ned-cyc l e  power generati on .  Combi ned-cycl e  power generation  ma kes use  o f  h i gh
temperature gas turbi nes and conventi onal s team turb i ne s  to generate e l ectri c i ty .  Us i ng coal  
a s  the fue l , the coa l is  i n i ti a l ly converted to a l ow- or med i um-Btu fue l ga s  i n  a pre s suri zed 
g a s i f i e r .  The fuel gas i s  c l eaned to remove parti c l e s  and to remove s u l fur and n i trogen com
pounds as e l emental s u l fur and ammon i a ,  respect i ve l y .  The coal mi neral matter i s  removed from 
the ga s i f i e r  as a s h  or s l ag .  The gas i s  then burned i n  a combustor to dri ve a h i g h -temperature 
tu rbi n e .  Exha ust from thi s turb i ne i s  st i l l  hot enough to generate steam to dri ve a steam 
turbi ne . S i nce  the h i gh-temperature gas turb i ne req u i res a h i g h ly  pure fue l to prec l ude b l ade 
damage , the only potent ia l  atmospheri c d i s charge of any s i gn i fi cance i s  NOx formed from the 
a i r n i trogen i n  the combustor . 
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Coa l  gas i fi cation . Coal gas i fi cat i on i s  the c hemi cal  reacti on of coal wi th oxygen or a i r  and 
steam to produce carbon monoxi de and hydrogen . Other gases produced i nc l ude smal l er amounts 
of carbon di oxi de , methan e ,  and s u l fur compounds s uc h  as hydrogen s u l fi de and carbonyl s u l fi de .  
I f  a i r  i s  u sed d i rectl y i n  the react i on a s  the source of oxygen , n i trogen w i l l  a l so be present 
in the gas . 

1 .  Surface gas i f i ca t i on . There are several approaches for the government to take re
gard i n g  synthet ic  gas devel opment . F i rs t ,  there are exi sti ng  syntheti c  coal gas technol ogi e s  
t hat  a re u sed commerc i a l l y  outs i de of  t he  Un i ted States . However ,  u ncerta i n t i e s  i nvo l v i ng 
cost and envi ronmental performance must  be resol ved for these techno l o g i es to operate i n  the 
Un i ted States . To o bta in  a near-term contri buti on to the energy supp ly  from syntheti c fue l s ,  
the government can p rovi de i ncenti ves ( e . g . , tax c redi ts , pri ce s upports , and exempt ions  from 
exc i se taxes ) that wi l l  encourage the constructi on and operati on of these fi rst-generat ion 
syntheti c fuel techno l og ies  i n  the Uni ted States . 

Another approach the government may take i s  to conduct l ong-range p l an n i n g  acti v i t i e s  to remove 
uncerta int ie s  and to reduce l ead t imes  for the devel opment of second-generati on syntheti c fue l s 
technol og ies . The second-generati on gas i fi cati on techno l og ie s  cou l d  u se  a w i de range of U . S .  
coal s ,  parti cu l ar ly  caki n g  coal s ,  whi c h  wou l d  offer h i g her  envi ronmental performance and effi 
c i e n cy and i nc reased rel i ab l i ty .  The coal gas i fi cat i on technol og ies  i n  the DOE Foss i l Energy 
Program fa l l  i nto the category of second-generat ion technol ogi es and are expected to be both 
economi cal l y  and envi ronmental l y  s uperi or to current gas i fi cati on techno l ogi es upon s ucces sfu l  
comp l eti on o f  demonstrati on p l ant programs . 

2 .  Underground gas i fi cat i on . Underground coal gas i fi cat i on ( UCG ) i s  the techno l ogy 
now under devel opment to convert coal to a combu s t i b l e  gas whi l e  sti l l  i n  p l ace u nderg roun d .  
The g a s  p roduct i s  conveyed to the surface and ,  after c l eanup ,  can b e  u sed as  a l ow- or 
med i um-Btu gas , u pg raded to p i pe l i ne-qua l i ty gas , or  used to produce l iq u i d  fue l s through  i n d i r
ect  l i quefacti on . The deve l opment of UCG cou l d  g reatl y expand the u sabl e reserves of the Un i t
ed States by u ti l i z i ng coal currently con s i dered unmineabl e by conventi onal means because  i t  
i s  u neconomi cal . Undergro und  coal gas i ficat i on p roces ses wi l l  therefore comp l ement  s urface
based processes  that requi re m i ned coal . 

Current esti mates of the most  s u i tabl e UCG res ou rces i nc l ude l ow-vol ati l e  b i tumi nous  and l ower
ran k coal seams  at l east  5 ft th i ck that l i e at depths between 200 and 3000 ft.  

The four maj or  p rogram e l ements of DOE ' s  UCG technol ogy devel opment program are 

• western l ow-Btu gas , 

• wes tern medi um-Btu ga s , 

• eastern coal  techno l ogy , and 

• s teep l y  d i pp i n g  beds . 

The overa l l program goal  of UCG i s  to demons trate i n  s i tu gas i fi cati on s chemes to produce l ow
and medi um-Btu gas from coa l s of di fferent ran k s  and from d i fferent geographi cal areas in an 
envi ronmental l y  safe manner .  

At the present t ime , a mul t imodu l e  Wes tern l ow-Btu test  i s  p l anned for  1 984 to  1 98 5 .  The suc
ces sfu l  comp l eti on of th i s  test  ( Hanna 5 )  cou l d make  l ow-Btu gas produced from UCG  a commerci a l  
real i ty by 1 987  or  1 988.  A pl anned p i l ot test  wi l l  i nc l ude the producti on of el ectri c i ty from 
a 60-MW ( e ) generat i ng  fac i l i ty .  Because  o f  the modu l ar nature o f  UCG ( i . e . , commerci a l con
f igurati on wou l d  compri se a mul t i p l e  array of systems of a type s i mi l ar to those in p i l ot tests ) ,  
demonstrati on before commerc i a l i zati on does not appear to be warranted at th i s  t i me .  

The Western medi um-Btu gas project i s  expected to provi de a medi um-Btu gas  for c hemi ca l  feed
stocks or  as an upgraded gas , a source of synthet i c  p i pel i ne gas for use i n  t he nati onal p i pe
l i ne network .  The encourag i ng  test res u l ts from th i s  past year and the i nc reas i n g  demand for 
syntheti c p i pe l i ne gas proj ected over the next few years cou l d  l ead to the commerc i a l i zati on 
of th i s  techno l ogy i n  the l a te 1 980s . 

The commerci a l  app l i cati on of UCG tec hn o l o gy to Eastern coal and steep ly  d i pp i ng beds i s  not 
expected unti l the l ate 1 980s or early 1 990s , a s s um i n g  that the technol ogi cal  uncertai nt i e s  
a n d  envi ronmental concerns assoc i a ted wi th these opti ons are adequate ly  reso l ved . 
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Liqu i d  fue l s 

I ncreased producti on of  domesti c o i l .  The phased decontrol of domesti c crude o i l  pri ces i s  
expected to reduce petrol eum i mports by i ncrea s i n g  the i ncenti ve for domesti c production  of 
o i l  and reduci ng con s umer demand for petrol eum products . By 1 990 , the i nc rease in domesti c 
producti on i s  expected to be 0 . 4  to 0 . 7  mi l l i on bbl /d .  The reducti on i n  domesti c con s umpti on 
attri buta b l e  to decontrol wi l l  a l so be s ubstanti al . By 1 985 , decontrol wi l l  reduce domesti c 
petrol eum consumpti on by 0 . 3  to 0 . 5  mi l l i on bbl / d .  By 1 99 0 ,  the reducti on i s  estimated at 
0 . 4  to 0 . 7  mi l l i on bb l /d .  

Coal -oi l mi xtures . P u l ver i zed coal  mi xed wi th No . 6 fue l oi l appears to be a vi abl e near-term 
a l ternat i ve fue l  for o i l -fi red systems . Wi th proper s uspen s i on addi t i ves , m i xtures conta i n i ng 
up to about 30% coal can be fi red i n  i ndustr i a l  and uti l i ty bo i l ers and furnaces wi th l i ttl e 
or no derati n g .  General l y ,  burner modi fi cati on i s  requ i red to mai nta in  s tab i l i zed combustion . 
Th i s  technol ogy i s  not new and has a l ways suffered from the corros i ve and eros i ve nature of 
the coal components duri ng  combu s t i on . However ,  it appears that burner nozz l e  metal l urgy and 
des i gn i s  approach i n g  the stage where coa l -oi l mi xtures can become an arti c l e  of commerce . 

Enhanced oi l recovery .  Enhan ced oi l recovery ( EO R ) S  i n vo l ves i n  s i tu modi fi cati on o f  the res 
ervoi r condi t i ons  or  o i l  resource characteri s t i c s  to i mprove the recovery o f  o i l . Because 
pr imary recovery ( from reservoi r pressure )  and secondary recovery ( from water i nj ecti on ) can 
on ly  capture about one-thi rd of the o i l  i n  p l ace , enhanced o i l  recovery has the potentia l  to 
g reatl y expand the s i ze of the nati on ' s  recoverabl e domesti c reserves . In the U n i ted States 
al one , some 300 b i l l i on barrel s wi l l  rema i n  in p l a ce after past and current product i on of  known 
resources . 

Enhanced o i l  recovery i s  a v iab l e ,  near-term opt i on to i ncrease recovery and producti on of 
domesti c petrol eum products . Acti ons to decontrol domesti c crude oi l pri ces wi l l  offer greater 
i ncenti ves for enhanced oi l recovery .  New producti on from certa i n  enhanced recovery techn i ques  
( such  as  terti ary recovery )  are enti t l ed to the worl d o i l  pri c e .  

The obj ec t i ve of t h e  D O E  en hanced oi l recovery projects i s  t o  redu ce uncertainty i n  t h e  sel ec
t i on and operati on of  the appropri ate technol ogy/ s i te combi nati ons , to expand the appl i cat ion of  
the  methods , and to  i mprove the  producti vi ty of the  technol ogy . These  obj ecti ves are to be 
accomp l i shed in an envi ronmenta l ly acceptabl e manner .  

One or  more of the  enhanced recovery technol og i e s  is  genera l l y  appl i cabl e to most  of  the  na
t i on ' s  exi st i ng  o i l  fi e l ds .  DOE ' s  obj ecti ve i s  to promote wi der app l i cati on of the ba s i c  
techno l ogi e s  by reduc i n g  proj ect ri s k ,  wh i l e  improvi ng resource producti v i ty .  These en
hanced oi l recovery projects wi l l  i ncrease the output of domesti c reserves , thus reduc i ng 
our  rel i ance on i mported oi l .  

Based on the J u l y  1 979 report from the DOE Worki ng  Grou p  on Enhanced Oi l Recovery , Unconven
ti onal Gas , and O i l S ha l e ,  and rei n forced by i ndustry est imates , it is be l i eved on l y  two EOR 
processes wi l l  produce s i gn i fi cant quant i t i es of o i l by 1 990 . They are steam i nj ecti on and 
CO2 fl oodi n g .  Currentl y ,  a bout  373 , 000 bbl /d of o i l  are produced by EOR : 2 50 , 000 by steam 
i nj ecti on , a bout 1 00 , 000 by CO2 i nj ecti on , and the rema i nder by chemica l  and polymer 
fl oodi n g .  Steam i nj ecti on accounts for 99 of 1 96 EOR proj ects , 72 of wh i ch are i n  Kern 
County ,  Ca l i forni a .  By 1 99 0 ,  s team i nj ecti on i s  expected to produce 450 ,000 bbl / d ,  and CO 2 
i nj ecti on , 400 , 000 bbl /d .  Al though CO2 wi l l  have the g reater rate of i ncrease , s team i njec
t i on provi des greater data avai l ab i l i ty and concentrati on of projects , and a l onger peri od 
of operati on . 

Both steam-soak and steam-dri ve processes  are widely  u sed .  I n  the  steam-soak  process ,  l arge 
q uanti ties  of  steam are i njected i nto a produc i ng wel l  and al l owed to soak i nto the for
mat i on . The heated o i l , havi ng  more mob i l i ty ,  i s  then al l owed to fl ow i nto the wel l .  I n  
the steam-drive  proces s ,  separate wel l s  are used for steam i nj ection  and o i l  producti on . 

Tar sands and heavy o i l .  Heavy o i l  i s  defi ned as  any o i l  ha v ing  an AP I g ravi ty of l es s  than 
20° , and these sour b i tumen mater i a l s are found  i n  tar sands . The Un i ted  States appears to 
have about  30 bi l l i on ba rrel s of heavy o i l  reserves , a l though es t imates range from 1 0  to 1 75 
b i l l i on barrel s .  These reserves have been found ma i n l y  i n  Cal i forn i a  and Utah . The Energy 
Securi ty Act cal l s  for accel erated producti on of heavy o i l  through the Syntheti c Fuel s Corpo
rati on to about 500 , 000 b b l / d  ( crude oi l equ i va lent )  by 1 99 2 .  

Oi l s ha l e .  Oi l sha l e i s  fi ne-gra i ned marl stone sediment r i c h  i n  hydrocarbon deri vat i ves . 
Th i s  hydrocarbon mater i a l , kerogen , produces a synthet i c  oi l or gas upon pyrolys i s .  

The r i c hest o i l  s ha l e  reserves i n  the Uni ted States are l ocated i n  the Green Ri ver forma t i on 
of Col orado , Utah , and Wyomi ng . The U . S .  Geo l ogi cal  S urvey has i denti fi ed s ha l e  oi l resources at 
over 2 x 1 0 1 2 bb l , of  wh i c h  90% i s  in  the Green Ri ver format ion . 
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The c urrent DOE program i nc l udes sha l e oi l producti on research on true i n  s i tu methods , modi 
f i ed i n  s i tu methods , above-ground methods , and s upporti n g  res earch for oi l sha l e proce s s i ng 
and control technol ogy .  The DOE pol i cy i s  that the technol ogy for s u rface retort ing  i s  
ready for commerci a l i zat i on .  An assessmen t o f  i nformati on avai l abl e t o  date o n  a l l methods 
has , however , i den ti fi ed spec i fi c  uncerta i nt i es and concerns that affect the future envi ron
mental  a cceptabi l i ty of  commerc i a l  devel opment .  These concern s dea l  wi th a i r  qua l i ty ,  water 
avai l ab i l i ty and qua l i ty ,  l and d i s turbance , ecol og i ca l  effects , human hea l th , occupati onal  
hea l th  and s afety , transport and end u se , soci oeconomi cs , and compl i ance wi th  app l i cabl e 
emi s s i on l imi tati ons . 6  

1 . 2 . 4  Coal l iquefacti on 

The deve l o pment of e n v i ronmenta l l y  acceptabl e commerc ia l  coal l i q uefacti on processes  wi l l  
provi de a route to i ncreased dome s t i c  producti on of foss i l  fuel s and feedstocks . Syntheti c 
fue l s derived from coa l l i quefaction processes can rep l ace refi ned petro l e um produ cts most  
effe cti ve l y  i n  two d i s t i nct  markets . One market uses  l ow-ash ,  l ow-s u l fur boi l er fue l s  
s u i tabl e for c l ean generati on of e l ectri c power and i ndustri a l  steam . The other market u se s  
h i g h-grade fue l s such  a s  jet  and  d i ese l  fue l , gasol i n e , heat i ng  o i l ,  a nd  chemi cal feedstoc k s .  

1 . 2 . 4 . 1  Goal s and objectives  o f  the coal  l iquefact i on program 

The overal l goal of DO E ' s  coal l i q uefacti on program i s  the i n i t i at i on of an envi ronmenta l l y  
acceptabl e syntheti c l i qu i d  fue l i ndustry .  The spec i f i c  obj ecti ves of t h e  program are to 

• demonstrate the techn ica l  capabi l i ty to commerc i a l l y  produce l i q u i d  and sol i d  fue l s  
from coal by at l ea st  four di rect l i q uefact ion proce s s es ( SRC- I .  SRC- I I , H-Coal , EDS* ) 
by the m id  1 980s , 

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

• promote government i ncenti ve s  for commerci a l i zation of those techno l o g i e s  that are cur
rentl y ready for devel opment such a s  i ndi rect l i q uefacti on , and 

• promote the devel opment of  more advanced thi rd-generati on coal l i quefac t i on processes  
that  can  be demons trated to  be commerci al l y  v i ab l e in  the 1 990-2000 t ime frame . 

To meet the  above obj ecti ves , a coal l i q uefacti on program has been deve l oped wh i c h  wi l l  reduce 
techni cal  and econom i c  uncertai nties  and a l l ow the pri vate sector to i n creas e  fos s i l energy 
supp l i e s  wi th mi n i mum negati ve envi ronmental i mpacts . The program wi l l  be i mpl emented by s up
porting  

• those  techno l og i es ready for commerc i al demonstrat ion and  

• l onger-range , advanced research and deve l o pment , novel concepts , and h i gh-techn i ca l -r i s k  
projects . 

The overa l l program i nvol ves a s trong i n tegrated effort i nc l ud i n g  governmen t ,  i ndustry , na
ti onal l aboratory , and uni vers i ty proj ects . 

1 . 2 . 4 . 2  Indi rect l iquefacti on a l ternati ve 

I n  i ndi rect l i quefacti on , the coa l is i n i t i a l l y  gas i fi ed to produce a synthe s i s  gas ( hydrogen 
and carbon monoxi de )  w h i c h  is then cata l yti cal ly  converted to l i q u i d  fuel s .  There are 
commerc i a l l y  ava i l abl e techno l og i es for converti ng  synthe s i s  gas  to methanol and F i s cher-Tropsch 
l i qu i d s .  Cu rren tl y ,  methano l  i s  synthes i zed by steam reform i n g  of methane . The other commer
c i al l y  avai l ab l e  techno l ogy ,  Fi scher-Tropsch , converts synthes i s  gas to a vari ety of hydrocarbon 
and oxygenated products . Th i s  process  has been used commerc i al ly  for over 25 years i n  South 
Afri ca for l i q u i d  fuel producti on . Because the i nd i rect l i q uefact i on technol ogy a l ready has  
reached a commerci al stage , there  are  no pl anned demonstrat ion programs i n  t h i s area . Th i s  
technol ogy has  been demonstrated outs i de the Uni ted States . I n  add i ti on , domesti cal l y ,  Mobi l O i l  
Co . has deve l oped a coal -to-gasol i n e  process w h i c h  may b e  commerci a l l y  v i a b l e .  I n  fact , the  U . S .  
General Accounti ng  Office  has  stated that i ndi rect l i q uefacti on may b e  a near-term ass i st to the 
nat ion ' s  energy goa l s l argel y  because Lurgi gas i fi cati on , the gas i fi cat i on step currently used i n  
i nd i rect l i quefact i on , i s  commerc i a l l y  ava i l ab l e .  

* 
EDS Exxon Donor So l vent . 
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The therma l effi c i ency i s  approximate ly  45 to 55% .  L i q u i d  y ie l ds a re i n  the range of 1 . 6 to 
1 . 7 bbl of fuel oi l equi val ent per ton of coal for F i s c her-Tro psch  and 2 . 2  to 2 . 5  for methanol . 

Some of the envi ronmental impacts a s soci ated wi th commerci al indi rect l i q uefaction  p l ants wi l l  
be s imi l a r  to those of d i rect l i q uefact i on whi l e  others wi l l  not . Land  d i s turbed for the p l an t ,  
coal mi ni ng ,  so l i d  waste di s posal , soci oeconom i c  effects , a i r  and water qual i ty ,  and water 
avai l ab i l i ty i mpacts wi l l  be for the most  part s imi l ar .  I f  h i g h  temperature gas i fi cati on pro
cesses a re used , was tewater treatment wi l l  be l es s  extens i ve because  the organ i c  l oad ing  wi l l  
be s i gn i f i cantl y reduced . As a resu l t  of the i ndi rect proces s ,  convert ing  coal fi rst to syn
thes i s  gas  and then cata l yti cal l y  produci ng  the l i q u i d  fuel product , few i f  any potenti al l y  
b i ol og i ca l l y  acti ve hydrocarbon s a re produced and potenti a l  heal th i mpacts are correspond i ng ly  
reduced.  

Government s upport wi l l  be provi ded for preconstruct ion acti v i t i e s  of a l im i ted n umber of com
merc i a l  i ndi rect l i q uefaction  fac i l i t i es and wi l l  i nc l ude s i te se lect ion , envi ronmental l i cens 
i n g ,  and p re l imi nary and detai l ed des i g n .  The obj ecti ve o f  th i s  program i s  to a s s ure the earl 
i e st pos s i b l e constructi on and operat ion of coal l i quefacti on p l ants and to obta i n  s uffi c ient  
techn i ca l , envi ronmenta l , and  e conomi c i n format ion to  provi de a foundati on for future deci s i on s  
by  both the pri vate sector and  the  government . These precon structi on acti v i ti e s  are be i n g  
a ccompl i shed through fea s i b i l i ty studies  a n d  cooperat i ve agreements wi th i ndustry . 7 , S 

1 . 2 . 4 . 3  Di rect l i quefacti on a l ternati ve 

I n  di rect l i quefacti on , coal is s l urried in a p rocess-derived sol vent and reacted in a hydrogen 
atmosphere under h i g h  temperature and pres su re .  A feature of t h i s  method is a neces sary sol i d
l i q u i d  separation step after the hydrogenat i on reactor  to remove unreacted coal and a s h .  The 
u nreacted coal i s  gas i fi ed in a manner s imi l ar to the i n d i rect l i q uefacti on route to provi de 
the requ i red hydrogen . Di rect l i q uefact i on processes  typ i ca l l y  have thermal effi c i enc ie s  of 
6 5  to 75% and y i el ds of 2 . 5  to 3 . 0  bbl  of  product per ton of coal . 

The primary empha s i s  of the di rect  l i q uefacti on program i s  to furthe r the deve l o pmen t of i m
proved coal  l i quefac t i on proces ses that appear to be c l osest to commerci al read ine s s .  The 
se l ect i on of  a parti c u l ar p rocess i s  based upon i ts economi cs , product s l ate val ue  and poten 
ti al  appl i cati on s ,  process  effi c i en cy ,  envi ronmental impacts , and i ts amenabi l i ty to accept a 
broad range of U . S .  coal s .  Empha s i s  i s  p l aced on processes  capabl e of  produc i n g  l i q u i ds and 
s o l i ds for appl i cations  unsu i tabl e for di rect coa l combust ion . These appl i cations  i nc l ude 
transportati on ,  commerc i a l / resi dent ia l  heati ng , and i ndus tri al  and uti l i ty boi l e rs .  

I n  d i rect l i quefaction proces ses , s u l fur and n i trogen removal  are not as  thorough as  i n  the 
i nd i rect l i q uefact i on route . At thi s stage of devel opment , the greater thermal effi ci encies  
and y ie l ds of  the  di rect hydrogenat ion processes  are expected to generate p roducts that  are 
l es s  expens i ve than those from i nd i rect processes . 

To cover the goal s and obj ec ti ves adequate l y ,  to m i n im i ze ri s ks , and to pro v i de the pri vate 
sector wi th s uffi c i ent  opti ons for commerc i a l i zati on , four  processes  -- SRC- I ,  SRC- I I ,  H-Coal , 
and EDS -- have been chosen for primary emphas i s .  Al l four  of these proces ses appear to be 
commerc i a l l y  v i a bl e and rep resent the most  advanced processes  under study .  For these rea sons , 
DOE i s  s upport ing  them i n  the current program , rather than fore c l o s i n g  i ts opti ons  premature l y .  
O n e  other proces s ,  C h a r  Oi l Energy Devel opment ,  a pyro l ys i s  process  capab l e  of p roduc i ng l i q 
u i ds as  we l l  a s  gas and  so l i d  fuel from coal , i s  bei ng exam ined i n  t he  h i g h-Btu gas i fi cati on 
p rogram as  part of the proposed I l l i no i s  Coal Gas i fi ca t i on Group demonstration project .  The 
strategi c  o bj ecti ve i s to deve l op  the capabi l i ty for commerci a l depl oyment  of p l ants produci ng 
the most  econom i c  c l ean syntheti c l i q u i d  and sol i d  fue l s  by the l ate 1 980s . 

SRC- I and SRC- I I  

Two demonstrati on p l ants based upon di fferi ng  versi ons of sol vent refined coal d i rect l i que
facti on technol ogy a re proposed for des i gn ,  constructi on , and operat i on .  Each p l an t  wi l l  
cons i st of  one modul e of a ful l - s i zed commerc i al p l ant  and wi l l  produce fue l s s u i tab l e for u se 
i n  boi l ers or as feedstoc ks  for refi neri es . Two p i l ot p l ants are i n i t i at i ng  operat i ons for 
the other d i rect l i q uefact i on technol og ies , EDS and H-Coa l . The SRC- I  and SRC- I I  processes  
have  been  s e l e cted for demonstrati on because they are i n  a more advanced stage  of devel opment  
than  EDS and H-Coa l . The  SRC- I process  y ie l ds both l i q u i d  and sol i d  products . The SRC- I I  
process y ie l ds no sol i d  products and a s i g n i f i cant l y  l arger fract i on of l i q u i d  products . 
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The SRC demonstration  p l ants wi l l  

• p rov ide an accurate bas i s  for determ i n i n g  i nvestment and operati onal costs for commerci a l 
s i zed app l i cati ons of the techno l ogy , 

• demonstrate the envi ronmental acceptabi l i ty of the fuel product and a l l ow assessment of 
the marketabi l i ty of a range of fue l products obta i nabl e from the process , 

• demonstrate the techn i ca l  v i ab i l i ty of the process  steps , as wel l as i nc rease i ndustry ' s  
confi dence i n  the i mproved materi a l s ,  des i gn ,  and fabri cati on techno l og i es that are needed 
for commerc i a l -sca l e  appl i cat ions , 

• pro v i de techn i ca l  and economi c data that can be transferred to other coa l l i quefacti on 
technol og i e s , and 

• provi de the envi ronmenta l , heal th , and safety data base neces sary to permi t commerc i a l i 
zat i on o f  the processes . 

These demonstration  p l ants wi l l  a l so s upport the H-Coal and EDS processes by prov i d i ng data 
on those operat ions  common to a l l processes .  Such  operations  i nc l ude coa l  handl i n g ,  gas i f i ca
t i on of the u nreacted coal matte r ,  and product fracti onati on . The envi ronmenta l , heal th , and 
safety aspects of  these two processes are s im i l a r  to those of the SRC processes and i nfo rmation  
in  these areas a l so wi l l  be appl i cab l e .  

H-Coal 

The H-Coal process i s  a cata l yt i c  hydro l i quefacti on process that converts h i gh-su l fur coal to 
e i ther a boi l e r  fuel that wi l l  meet su l fur emi ss i on regu l at ions  or  to a ref i nery synthet i c  
crude o i l .  The process i s  based o n  a un i que reactor concept wh i ch has s ubstanti a l  s cal e-up 
background i n  comme rc i a l  petrol eum proces s i n g .  Constructi on of  the 600-tons/d p i l ot pl ant a t  
Catl etts burg , Kentucky ,  started i n  January 1 97 7 .  Constructi on h a s  been comp l eted , a n d  the 
p l ant i s  i n  the i n i t i a l  stage of  operat ion .  

An  i ndustry consorti um s ponsori ng  the H-Coal proj ect i s  presently composed of t he  El ectri c 
Power Research Inst i tute , As h l and O i l ,  Standard O i l of I nd i ana , Conoco Coal Deve l opment  Co . ,  
Mobi l O i l , and  the Commonweal th of Ken tucky .  Th i s  project i s  co-funded wi th i ndustry , wi th 
87% of  the current est imated tota l cost provi ded by DOE .  The H-Coal pl ant wi l l  b e  operated 
in two modes to produce e i ther synthet i c  crude o i l  or  heavy fuel o i l .  Successful  p l ant opera
ti�n wi l l  accel erate commerci a l deve l opment  of th i s  techno l ogy by prov i d i ng data fo r the des i gn 
of a commerc i a l -scal e faci l i ty .  S upport i n g  l a bo rato ry-sca l e and process  devel opment  wi th 
exper imentation  wi l l  conti nue . 

EDS 

The EDS process l i quef i es coal through  the use of a recycl ed hydrogen donor sol vent obtai ned 
from a coa l -deri ved d i st i l l ate . The donor sol vent process transfers hydrogen to the coa l , 
thus promoti ng  l i quefacti on of the coa l . Fol l ow ing  sol i d- l i qu i d  product separation  by d i sti l 
l at i on , the sol i d  res i due ( bottoms ) can be sent to a fl exi co ker to produce add i tional  l i q u i d s  
a n d  l ow-Btu gas  for i n -p l ant  fuel . Hydrogen i s  provi ded by steam reform ing  of gases and re
cyc l ed to the l i quefact i on and sol vent hydrogenati on sect i on s .  Another des i gn option  i s  to 
gas i fy the sol i d  res i due  to produce hydrogen . The process i s  s uffi c i ent ly  fl exi bl e to al l ow 
fo r d i fferent coal feed and to produce a vari ety of l i qu i d  products to meet market demand .  A 
250-ton/d p i l ot p l ant  i s  be i n g  operated by Exxon at Baytown , Texas .  

1 . 2 . 4 . 4  Advanced l iquefaction  devel opment  research 

In the Un i ted  States , government i nvol vement in research and devel opment has genera l l y  been 
j u sti f ied when one of  the fo l l owi ng  cri ter ia  app l y :  

• the costs a n d  benefi ts to i nd i v i dual  el ements o f  the pri vate sector are not commensurate 
wi th the costs and benefi ts to the nation as a whol e ,  

• the funds requ i red to bri ng  research and deve l opment to a successful  conc l u s i on are too 
g reat or the r i s k s  so h i g h  that on ly  the l argest fi rms are capabl e of underta k i n g  the 
tas k  and ,  as a resu l t ,  the competi ti ve pos i ti on of sma l l er fi rms wi t h i n  an i ndustry may 
be damaged and adopti on of the technol ogy retarded , and 
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• i nformati on i s  requ i red for such  government funct ions  as  p l ann i n g ,  formu l at i ng  pol i cy ,  
and esta bl i sh i ng regu l a t i ons  and i ncenti ves . 

Fo l l owi n g  these cri teri a ,  a Federal ro l e  i n  synthet i c  fue l s research has been deve l ope d .  The 
uncerta i n  natu re of  future energy p ri ces , h i gh devel opment costs , and techn i cal  r i s ks associ 
ated wi th the deve l o pment of new syntheti c fue l techno l o g i e s  has j usti f ied Federal s u pport.  
F i na l l y ,  researc h ,  deve l o pmen t ,  and demonstrat ion of envi ronmental control technol ogy have 
been s upported s i n ce such  acti v i t i e s  provi de i nformat ion needed to formu l ate envi ronmental 
regu l at ion s .  

S i gn i fi can t effort i s  devoted to engi neeri ng  studies  and analyses that are req u i red to g u i de 
and eval uate p rocess devel opment wo rk . Two major  probl em area s , common to most  l i quefaction 
processes , a re under study :  u ti l i zat ion o f  bottoms con ta i n i n g  ash  and unreacted coal  for hy
drogen produc t i on and durabi l i ty of  auxi l i ary equ i pmen t .  Other support i n g  research con s i sts 
of  devel opi ng  i mproved cata l ysts and techn i q ues fo r refi n i ng  of  coa l l i q u i d s .  

1 . 2 . 5  Need for envi ronmenta l , heal th , and safety i nformati on 

The deve l o pment  of envi ronmental , heal th , and safety i n fo rmati on i s  one of the obj ecti ves of 
DOE ' s  coal l i quefacti on program . Process deve l opment pri o r i t i es are safety , envi ronmen t ,  oper
a bi l i ty ,  fl exi bl i ty ,  y i e l ds and effi c i en ci e s , reduct i on of  techn i ca l  r i s k , schedu l e ,  cost , 
and econom i cs . 9  

The Fort Lewi s SRC p i l ot p l ant  operat ion i nc l udes both on s i te and offs i te envi ronmental mon i 
tori ng programs to documen t the qual i ty o f  the work ing  and ne i ghbori n g  p l ant envi ronment .  In  
addi ti on , the  toxi co l ogy chara cte r i s t i c s  of process l i qu i ds and  sol i d s  are bei n g  s tud i e d ,  as  
d i scussed i n  Sect .  4 . 1 .  A coord i nated SRC  bi ome d i ca l  tes t i n g  program has been i n i ti ated.  
S i mi l ar stud i e s  are under way for upgraded coal  l i qui ds in support of  comme rc i a l i zat i on p l an s .  
Envi ronmental studies  are under way to assess  state-of-the-art and advanced env i ronmental con 
trol technol o g i es for l i q uefact i on process  appl i cat ions . DOE and the Env i ronmen tal Protecti on 
Agency , through  the u se  of  Envi ronmental Control Assessment P l an s  and Pol l ut i on Control G u i d 
a n c e  Documents , are i nvol ved wi th thi s effort.  

A s i mi l ar toxi co l ogy program is  be i n g  prepared for H-Coal  and EDS products and for upgraded 
coal l i q u i d s  i n  s u pport of commerc i a l i zat ion p l an s . Envi ronmental stud i es a l so are under way 
to assess  state-of-the-art and advanced envi ronmental control techno l og i es for these l i q uefac
t i on process  appl i cati ons . 

Handl i ng and transportat ion of vast  quanti t ies  of petrol eum products i s  practi ced dai l y  by 
the petrol eum i ndustry . Whi l e  there are hazards a ssoci ated  wi th these acti v i t i es , when the 
quanti t ie s  of materi a l s i nvol ved are con s i dered , the acci dents  that do occur are i nfrequent .  
In  phys i ca l  character i st i c s  re l evan t to handl i n g  and transport i n g ,  coa l -der i ved l i qu i ds appear 
to be no d i fferent from petrol eum p roducts . However , the tox i co l o g i ca l  propert i e s  are expected 
to be d i fferent from petrol eum ( Sect .  4 . 1 ) .  

Congress has pas sed many envi ronmental l aws in  the past severa l years . Coal l i quefaction  pro
cesses  w ith  thei r concom i tant gaseous , l i q u i d ,  and sol i d  d i s charges must meet  the req u i rements , 
o f ,  among others , the Cl ean Ai r Act ,  the C l ean Water Act , the Resou rce Conservation  and Re
covery Act , and the Toxi c Substances Control Act .  Many emi s s i on s  from coal l i q uefact i on pl ants 
are i dent i cal  to those from gas i fi cati on and , to a l arge extent ,  combusti on systems . However ,  
DOE h a s  i dent i fied three i ss ues  un i q ue to l i quefact i on . s  

• devel opment o f  parti c u l ar i ndustr i a l  hyg i ene  programs to ens u re worker safety i n  l i quefac
ti on p l ants , 

• i dentifi cati on of the sources of potenti a l l y  carci nogen i c ,  mutagen i c ,  and tox i c compounds 
i n  order to control normal operat ional  emi s s i on s  as  wel l as  acci dental l eaks  and s p i l l s ,  and 

• treatment  of wastewater conta i n i ng pheno l s and final d i sposal  of  s l u dges  and sol i d  wastes . 

1 . 2 . 5 . 1  Hea l th ri s k  assessmen t  methodol ogy 

The major  components of a techno l ogy hea l th ri s k  analys i s  are represented s chemati cal l y  i n  
Fi g .  1 . 1 .  Ri s k  asses sments may be di s cussed u s i ng the generi c framework of Fi g .  1 . 1  wi th the 
components defi ned as fol l ows . 
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F i g .  1 . 1 .  Scheme for technol ogy assessmen t .  

Tec hnol ogy descri pti ons are process des i gn s  for fuel cyc l es or  components of fuel cycl es , i n 
c l u d i ng i n put ,  i n termedi ate , a n d  product streams a n d  envi ronmen ta l  con tro l  tec hnol ogy . Process 
descri ptions  i nc l ude s uffi c i ent deta i l  to i denti fy potent i a l  re l ea ses that may affect occupa
ti onal  o r  pub l i c  heal t h .  Duri ng  devel opment of the technol ogy descripti on , a l i s t  of materi a l s 
of potenti al  concern must  be devel oped . The l i s t  of mater ia l s of concern for syn fuel technol 
o g i e s  i s  based on i nfo rmation  from re l ated processes and on b i ol ogi cal , chemi cal , and phys i ca l  
measurements for bench- , p i l ot- , o r  demons trati on-sca l e experiments i n  support of the  devel op
ment of  commerc i al - sca l e synfuel fac i l i t i e s .  The b i ol og i ca l  data base for sel ecti on of mate ri a l s 
of concern i s  di scussed furt her  under hea l th effects assessmen ts . 

Exposure assessment 

Exposure assessment i s  defi ned as asse s s i n g  the concentrations  of toxi c  materi al s in s pace and 
t ime at thei r i nterface w i th target popu l ati on s .  Refe rri ng  to F i g .  1 . 1 , the i nputs to a n  exposure 
asses sment a re 

Source term .  Concen trations  of toxi c materi al s i n  process streams , i nc l ud i ng chemi cal  and 
phys i cal  characteri zati on and profi l es of c l asses  of compounds . Proces s  streams i n cl ude effl uen t ,  
emi s s i on , a n d  p roduct streams . Mas s  fl ow rates o f  toxi c materi al  wi l l  b e  essenti al . 

Mul t imed i a  transport . Atmospheri c and aqua t i c  tran sformati on and/or tran sport resu l t i ng i n  
dermal absorption o r  food cha in  contam i nati on . Outputs of mul timedi a transport model s wou l d  
have to i n cl ude con s i deration o f  so i l  an d sediment  fate . Mu l t i med ia  transport i nc l udes con
s i de rati on of med i a  i nteract i on and di rect exposure .  

Chem i cal and p hysi cal  properties . Chemi cal  and phys i ca l  characteri zation of toxi c  materi a l s 
i n  a i r ,  food , and water at the i r  i n terface wi th target popu l ati ons . 

Popu l ation exposure a s se s sment .  I dent if icat ion of  popu l ati ons a t  ri s k .  L i fe styl e ,  demographi c 
patterns , and l i v i ng hab i ts can drama ti cal l y  i n fl uence popu l at ions  at  ri s k .  



1 - 1 4  

Heal th effects asses sment 

Idea l l y ,  the output of a hea l th effects asses sment s hows ri s k  as  re l a ted to exposu re or  dose . 
R i s k  refers to morta l i ty or morb i di ty i n  humans . Heal th effects asses smen t  i nvol ves extrapo l a 
t i on of  toxi c i ty data from every l evel o f  b i o l ogi cal organ i zati on t o  provi de h uman hea l th ri s k  
data . The process  i s  represented schemati cal l y  i n  Fi g .  1 . 2 .  Generi cal l y ,  the proces s i nvol ves 
i dent i ficati on of concerns , data procu remen t ,  i n formation  retrieval , and anal ys i s .  The maj or  
types of cu rrentl y a va i l abl e b i o l ogi cal data at the  vari ous  l evel s of b i o l ogi cal organ i zation are 
a s  fo l l ows : 
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F i g .  1 . 2 .  Hea l th ri s k  ana l ys i s .  

Human stud i e s .  Medi cal s urvei l l ance and ep i demi o l ogi ca l  stud i e s  o n  occupat i onal  or  publ i c  g roups  
exposed to materi a l s of  concern for coal l i quefact ion techno l og i es under con s i derati on . 

An i ma l  tox i co l ogi cal studi es . Dose-respon se  re l at i on s h i ps for carci nogen c i ty ,  l i fe-span , 
reproduct ion , teratogen i c i ty ,  and mutagen i c i ty for mate ri a l s  of concern . Majo r  parameters to be 
cons i dered a re exposu re route , exposu re rate , i nterspeci e s  compari sons , mec han i sti c and metabol i c  
factors , dose d i stri bution , and predi ct i ve val ue for organ damage o r  neurotox i c i ty .  Mathemati cal / 
theoreti cal  model s of dose-response and re l evant extrapo l a ti ons  wi l l  be useful  i n  descri pti ve 
appl i cat ions . 

Cel l u l ar-l evel studi es . Ex i st i ng data from cel l u l a r-l evel stud i es wi l l  be u sefu l for 
compari ng  mutagenes i s/toxi col ogy of synfuel s versus  that of natu ra l  petrol eum. These 
data can a l so be useful  for s creen i n g  compl ex mi xtures as  we l l  as  pure compounds i n  
e l uc i dating  i n  v i tro/ i n  v i vo cytogeneti cs and i n  e l uc i da t i n g  somati c ce l l transfo rmation ; 
the data a re a l so u seful  as poten t ia l  bi oassay systems for human exposure . Further 
d i s cu s s i on of the pred i cti ve power of cel l u l ar- l evel s tud i es is g i ven under  majo r  data 
needs . 

Subcel l u l ar stud i e s .  Stu d i e s  at the s ubcel l u l a r  l evel pro v i de i n forma t i on o n  metabo l i sm ,  repa i r  
proces ses , compl ex m i x ture synergi sms o r  antagon i sms , and l aboratory data o n  chemi cal , phys i ca l , 
o r  b i o l o g i ca l  modi fi cati on s  that may occur between source and rece i ver .  

Structure acti v i ty studi e s .  The chemi cal  s tructure and phys i ca l  properti es of  a materi a l  can 
cause i t  to be  s uspect because of s i mi l ari t i es to known toxi c  mater i a l s .  As i ndi cated i n  F i g .  
1 . 2 ,  the amount o f  uncerta i nty wou l d  b e  l arge i n  extrapo lat ing  such  i n forma t i on to prov i de a 
h uman hea l th effects assessment .  
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Hea l th ri s k  ases sment 

Hea l th ri s k  assessment con s i sts of two ma i n  components : exposure assessment and hea l th effects 
assessment ( as descri bed a bove ) .  These compounds are combi ned to descri be the estimated i mpacts 
on human hea l th of  the materi a l s  of concern that are associ ated wi th the g i ven techno l ogy . 
I n i t i a l l y ,  the l i st  of mater i a l s of concern may be a l ong  one and may necess i tate severa l  
s u cces s i vely more ri gorous  appl i cations  of  the enti re ri s k  asses sment process i n  order to  rank 
the materi a l s of concern on the bas i s  of potent i a l  h uman heal th i mpacts . Wo rst-case assumptions  
regard i n g  mu l t imedia  trans port l ead ing  to  exposure assessments and  extrapol at ion of  tox i c i ty data 
l eadi ng to hea l th effects assessment can be used i n  fi rst appl i cat ion . Materi al s j udged to be of 
mi n i ma l  i mpact under such  assumpti ons  can be e l i m i nated from further con s i derat i on . The rema i n i ng 
materi al s of concern can then be eva l uated under more real i st i c  assumpti ons , and data needs can 
be i denti fied  both for more q uanti tati ve exposure assessments and hea l th effects assessmen ts . 
The sett i n g  of pri ori t i es for data needs w ith respect to reduction  of uncerta i nt ies  can be 
attempted .  Feedback of  concerns wi l l  a l l ow for  mo re effecti ve technol ogy con trol  mod i f i cat ions  
focused on occupational  and publ i c  hea l th concerns . 

Hea l th r i s k  asses sment i s a compl ex acti v i ty that i nvol ves ( 1 ) extrapo l a t i on of tox i c i ty data 
from h i gh- l evel exposu res or doses and ( 2 )  extrapo l ati on from one b i o l og i ca l  system to another .  
Controversy sti l l  exi sts among sc ienti s ts about how t o  extrapol ate th i s  knowl edge t o  estimate the 
dose-response rate for h umans .  Hea l th effects assessment must con s i der  b i o l o g i ca l  mechan i sms and 
effects data at  every l evel of b i o l ogi cal  organ i zat ion and several dose l e ve l s in attempt ing  to 
arri ve at best  poss i bl e est imates of human hea l th r i s k  as a funct i on of exposure or dose .  For 
exampl e ,  certa i n  trace e l ements are essent i a l  to the metabo l i c  processes but at very h i gh doses 
become toxi c ,  and the dose res ponse becomes II U-shaped ll as  i s  found wi th ordi nary tab l e  sal t 
( NaCl ) .  Genera l l y ,  i deal est imates are not ach i evabl e because of the l ack of knowl edge of the 
b i ol og i ca l , chemi cal , and phys i ca l  mecha n i sms of d i sease processe s .  Ri s k  i s  d i scussed i n  
re l ati ve o r  comparati ve terms , and dose-response  model s are who l l y  descri pti ve . Model ers i n  the 
descri pt ive  sense and those who have attempted mechan i sti c mode l s f ind  that ava i l ab l e b i o l og i cal 
effects data a re not co l l ected to test any part i c u l ar  hol i s ti c model , and furthermore , avai l ab l e 
data can be I Ifi ttedli by u s i n g  several model s .  Often , exper iments become II servants li of other 
experiments , and not enough attent i on is gi ven to the hybri d i zation  of b i o l ogi cal exper imentati on 
and model o r  concept-hypothes i s  tes ti n g .  I f  II f i ttedl i  model s d i verge by o rders o f  magn i tude a t  
l ow- l evel dose s ,  l i ttl e wi l l  b e  l ea rned from thei r use . Cl earl y ,  hea l th effects assessment 
requ i res a strong el ement  of  profe s s i onal  j udgment  across many d i sc i pl i nes , and mechan i st i c  
model s s houl d app ly  reasonabl y wel l at l ow rates provi ded al l appropri ate mechan i sms have been 
con s i dered . 

The assessment methodol ogy i l l ustrated i n  Fi gs . 1 . 1 and 1 . 2 provi des  the framework for coal 
convers i on asses sments . Several areas needi ng  study are a l ready apparen t ,  especi a l l y  as they 
rel ate to g u i dance for the est imat ion of hea l th ri sks . Gui dance must be deri ved on the bas i s  
o f  exi st ing  ep i demiol og i ca l , toxi co l og i ca l , and theoreti cal data , suppl emented by short-term 
tox i c i ty tes t i ng data . Such suppl emental data are of part i c u l ar  i mportance for the coal con
versi on prog ram because , in many case s ,  process sampl es  wi l l  be compl ex mi xtu res  of  compounds 
for wh i c h  l i tt l e  or  no tox i co l o g i ca l  data wi l l  be ava i l abl e .  Currently we can state on ly  that 
tox i co l ogi cal  data shoul d be obta i ned in such a way that tox i c i ty of a compl ex mixture can be 
bracketed by the bette r known tox i c i t i es of i n d i v i dual compounds . 

1 . 2 . 6  Al te rnati ves  

Of the  a l ternat i ves  to  coa l  l i quefacti on , no s i n g l e  techno l ogy is  expected to be capabl e of 
ma k i ng  up  the amount of  o i l  projected from coa l -deri ved l i qu i ds .  I t  i s  pos s i bl e ,  however ,  that 
a combi nati on of a l ternati ve sources cou l d  produce fuel equal in amount to that expected from 
l i q uefacti on . 

The a l ternat i ves  i ncl ude 

• i ncreased domest i c  o i l  producti on , 
• o i l  shal e deve l o pment , 
• enhanced o i l recovery , 
• outer  conti nenta l shel f petro l eum,  
• tar sands and heavy o i l , 
• b i omass/a l cohol , 
• i mported o i l ,  
• coal -oi l mi xture , and 
• no  acti on . 

Severa l  a l ternati ve l i qu i d  fue l s and the i r  associ ated i mpacts a re d i scus sed i n  ref .  6 and 
are bri efl y descri bed in the fo l l ow ing  secti ons .  
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1 . 2 . 7  Envi ronmental i mpacts of  l iqui d  fue l s a l ternati ves 

Deve l opi ng any of  the l i q u i d  a l ternati ves l i sted in Sect .  1 . 2 . 6  wi l l  have adverse effects on the 
l ocal envi ronment where such deve l opment  occurs . The degree of i mpact w i l l depend on factors 
such  a s  emi s s i on rates , water requ i rements , successfu l  use of m i t i gat ing  measures , and  on the 
ab i l i ty of the envi ronment to accommodate the res i dual  facto rs . In the fol l ow ing  di scus s i on , an 
overv iew of the maj or  potent ia l  envi ronmental i mpacts of  the l i qu i d  fue l s a l ternati ves i s  
presented .  I n  add i t ion , the envi ronmental i mpacts of sel ected l i q u i d  a l ternati ves are graph i 
cal l y  compared i n  F i g s .  1 . 3  and 1 . 4 .  The potent ia l  for water qual i ty degradation and heal th and 
safety hazards for several l i q u i d  techno l og i es are compared in Fi g .  1 . 5 .  
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*Data from Chap t e r s  2 ,  4 and Appendix C ;  data for o ther energy a l t ernat ives 
from Reference 1 1 .  

Figure 1 - 3 .  Wat e r  Requi rement s ,  Land U s e  and S o l i d  Was t e  
Produc t ion Compar i s on s  f o r  100 , 00 0  B P D  Energy Alt erna t ives 
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F i g .  1 . 3 .  Water requ i rements , l and u s e ,  and sol i d  waste producti on compari sons for 1 00 , 000  
b b l /d energy al ternati ves . Sources : SRC- I I  val ues from Sects . 2 and 4 and Append ix  C ;  other 
data from Draft Environmenta l Impac t Statement, Deve lopment Po licy Options for the Naval Oi l 
Shale Reserves in Co lorado, vol . 1 ,  August 1 980 .  

1 . 2 . 7 . 1  I n c reased domesti  c o i l  producti on 

I nc reased o i l  producti on wou l d  l i ke l y  occur both onshore and offshore i n  A l a s ka and the con
ti nental 48 states . The envi ronmental i mpacts resu l t i ng  from refi n i n g  and consumption of 
petrol eum wou l d  be s i mi l a r  for both synthet i c  and natural  fue l s ;  however,  the refi n i ng technol ogy 
wou l d  be more extens i ve fo r syntheti c fuel s .  S im i l ar to i nc reased product ion of syncrudes , 
i nc reased producti on of petrol eum woul d resul t i n  conjuncti ve deve l opments , such  as con struction 
of  p i pe l i nes and roads , and transporta t i on of  c rude oi l by tan ker .  Reference 6 di scusses  these 
envi ronmenta l i mpacts more fu l l y .  

1 . 2 . 7 . 2  Oi l s ha l e devel opment 

Ai r qual i ty concerns associ ated w i th o i l  s ha l e  re l ate to ( 1 )  the production  of both cri ter i a  
po l l utants ( e . g . , carbon monox i de ,  su l fur di oxi de , n i trogen oxi des ) a n d  non cri ter ia  pol l utants 
from s u rface and in s i tu retorti n g ,  and ( 2 )  parti cul ate matter and noncri teri a pol l utants 
associ ated wi th dusts from m i n i n g  and c rus h i n g  of  raw s ha l e and resuspen s i on of di sposed spent 
sha l e .  
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Fi g .  1 . 4 .  Ai r pol l utant emi s s i on s  norma l i zed to 1 00 , 000 bbl /d  production  l evel . Sources : 
SRC- I I  va l ues from Sect . 2 and Append i x  C ;  other data from Draft Environmental Impact Statement, 
Deve lopment Policy Options for the Nava l Oil Shale Reserves in Colorado, vol . 1 ,  Augu st  1 980 . 

Water resource i mpacts encompass  effl uent contro l  and water supp l y .  I n  the semi a r i d  P i ceance 
and Ui nta geo l og i ca l  bas i n s  i n  Co l orado and Utah , where most  of the h i g h-qual i ty o i l  s ha l e i s  
found , water pumped from m ines  o r  drawn for proces s  use i s  expected to be recycl ed or con s umed . 
Effl uent prob l ems are focused on poten t ia l  con taminat ion of aqu i fers and s urface waters by 
l each ing  from spent sha l e p i l es ,  by evaporati ve and l agoon concen trates , o r  from burned-out i n  
s i tu retorts , rather than d i rect emi s s i on s . Probl ems with  i n  s i tu processes caused by back
fl ood water and fug i t i ve gas emi s s i on s  may resu l t in contami nati on of g roundwater aqu i fers . 
Groundwater supp l i e s  and s urface water s uppl i es fed by groundwater aqu i fe rs m i ght be affected 
for very l ong  peri ods of time , thereby c reating  d i ffi cu l t i e s  in securi n g  adequate water s uppl i e s  
for retort operat ions . 

Stabi l i zation  and management of s pent s ha l e and other wastes from s u rface retort i ng processes 
wi l l  requ i re addi tional  research , devel opment ,  and demonstrati on before the l each i n g  concerns are 
reso l ved . For s urface operati on s ,  l ong-term i nformati on i s  l ac k i n g  on stabi l i zati on of s ha l e 
p i l es ,  l eachate rates , and retort and other wastewaters as they may affect s u rface water and 
g roundwater .  There i s  a l ac k  of knowl edge about the changes in form and toxi c i ty of  i norgan i c  
and organ i c  res i dual s that may o ccur  by mi cro b i a l  o r  chemi cal  reacti on .  

The effects of  i n  s i tu processes on groundwater and the re l ations h i p s  between groundwater and 
s urface water i mpacts are poorly understood.  The vari abl es that affect the q uan ti ty and qual i ty 
of retort water a re a l so poorly understood .  Means have not been deve l oped for prevent ing  
contami nation of g roundwater aqui fers by backfl ood water for  i n  s i tu operati ons . 
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F i g .  1 . 5 .  Qua l i tati ve and subject ive comparat i ve assessment o f  the potenti a l  for water 
qual i ty degrada t i on ( based on worst cas e ,  not assum i ng zero d i scharge ) a nd hea l th safety haza rds . 

Major  uncerta i nti es  ex i st wi th surface retort i n g  concern i ng the l arge vol umes of spent sha l e  
for d i sposal . D i s posa l  of spent s ha l e  and storage of raw s ha l e  cou l d  create l and  d i sturbances 
of  l a rge magni tude , potent i a l  accumu l ati on of tox i c  substances in vegetati on ,  and contami nation  
of  g roundwaters and  s urface wa ters from runoff . 1 0 

1 . 2 . 7 . 3  Enhanced o i l recovery 

Steam fl ood i n g ,  the thermal method sel ected for the reference case , uti l i zes  separate i nj ect ion 
and produc t i on wel l s .  I nj ecti ng steam enhances the recovery of heavy o i l s  by expand ing  the 
oi l and reduc i n g  i ts v i scos i ty ,  by pus h i n g  the o i l toward the recovery wel l ,  and by steam d i s 
ti l l at ion .  

Ai r emi ss i on s  from the  steam i nj ecti on process resu l t c h i efly from the  coa l - or  o i l -fi red bo i l ers 
necessary for steam producti on . Hydrocarbon emi s s i ons may be re l eased i f  the storage tanks 
and producti on wel l s  a re not equi pped wi th vapor recovery systems or  duri ng  o i l sp i l l s  or  other 
a c c i dents .  

Steam fl ood i n g  i s  a water-consumpti ve process .  The production  of 1 00 , 000 bbl  of o i l per day 
wou l d  requ i re approximate ly  38 , 000 acre-ft of water per yea r .  
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Contami nat ion  of g roundwater sources through l eaks  i n  wel l cas i ngs general ly  i s  a concern i n  
pressuri zed i n j ection  operati ons  and i n  o i l  produc ti on i n  genera l . Sp i l l s  o f  o i l o r  produced 
b r i ne coul d occur as  the resu l t of acci dents at the wel l head ,  s to rage fac i l i ti e s ,  or  al ong 
the transportation  route . 

Becau se o i l  produced by steam fl ood i ng does not requ i re upgradi ng before tran sportat ion , the 
most  s i gn i fi cant source of sol i d  waste i s  the s l udge resu l t i ng from pol l ut i on control  equ i pment 
necessary for control l i ng emi s s i on s  from boi l ers . Other sol i d  wastes generated by steam fl ood
i ng operat ions  i ncl ude dri l l i n g  muds and fines , and wastes from s i te preparat ion . Dri l l i ng 
muds and scrubber s l udge may conta i n  toxi c substances whi ch cou l d potent i a l l y  degrade water 
qual i ty .  Howeve r ,  so l i d  wastes generated by th i s  al ternati ve are genera l l y  l es s  hazardous  
and of much  smal l er vol ume than  those produced by the  o i l -sha l e a l ternati ve . 1 1  

1 . 2 . 7 . 4  Outer conti nental s he l f petro l eum 

Ai r emi s s i on s  resu l t  pr ima ri l y  from fue l  combustion  for power generati on and from o i l  s torage 
and proces s i ng .  Add i t i onal emi s s i on s  may res u l t from wel l  fi res or oi l sp i l l s .  I f  a gas  
b l owout were to  occur ,  methane and other l i ght hydrocarbon s wou l d  be rel eased , as  wel l as  
hydrogen s u l fi de . 

Water i mpacts may res u l t from o i l  s p i l l s ,  wh i c h  can i n troduce l a rge quanti t i tes of organ i c  
compounds i nto the wate r 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 n to the water col umn . I f  o i l  i s  s p i l l ed at the 
s u rface , i t  may fo rm s l i cks that cover a cons i derab l e s u rface area . The rate of d i scharge  
and durati on of  the  s p i l l  a l so determi ne the  types of effects the  s p i l l  wi l l  have . Sp i l l  
transport depends upon such  facto rs as  l ocation , meteorol og i ca l  condi ti ons , currents , and 
ti des . These facto rs , a s  we l l a s  the l ocati on of vul nerabl e resources , wi l l  determine  how 
much damage i s  caused by the s p i l l . 

Water qua l i ty wi l l  be affected by i ncreased turbi d i ty res ul t i ng from the d i sposal  of so l i d  
wa stes such  a s  d ri l l i ng muds and cutti ngs . Large quanti t i es of sedi ment a l so are s u s pended 
duri ng  p i pe l i n e  p l acement  and buri a l . 1 1 

1 . 2 . 7 . 5  Tar sands and heavy o i l  

The envi ronmenta l effects and resu l t ing  probl ems assoc iated w i th the deve l o pment o f  a tar 
s and  product i on i ndustry are expected to be genera l l y  s imi l a r  to those of other extractive  
i n.dustri es , e spec i al l y  o i l -sha l e  operations  us i n g  open  p it  mi n i ng and above-ground or  in  s i tu 
retorti n g .  These i mpacts are d i scussed under  O i l Shal e .  

1 . 2 . 7 . 6  B i oma s s/al cohol 

When corn starch i s  converted to a l cohol by mean s of hydro l ys i s  and fermentation , approx i mate ly  
equa l  we i g hts of ethanol a nd  carbon d i oxi de are formed i n  t he  processes . Th i s  CO2 i s  u s ua l l y  
vented to the atmosphere . L i ttl e i n formation  ex i sts rega rd i n g  the s pec i fi c  nature of the 
hydrocarbons associ ated wi th thi s exi t gas . Some wri ters have suggested an arbi trary 1 %  l os s  
of  product ( ethanol ) .  Odor i s  occas i ona l l y  menti oned as  a n  envi ronmenta l probl em i n  res i denti a l  
areas but  can  be avoi ded by use  of  modern c l o s ed fermenters wi th we l l -de s i gned and  properl y 
ma i nta i ned equ i pmen t .  

As i de from the studi ed emi s s i on s  of  any power p l ant used t o  supp ly  process heat , the l argest  
emi s s i on of  parti cul ates from ethanol produc ti on occurs i n  t he  front and  back end  of  the  p l ant ,  
that i s ,  from g ra i n  e l evators , scree n i n g  and g ri ndi ng of corn i n  the begi n n i n g , and duri ng  
the  dry i ng and handl i n g  of  s pent d i s ti l l ers ' g ra i n s  i n  the  by-product area . Emi s s i on s  are 
general l y  control l ed by gas cycl ones fol l owed by fabri c-bag fi l ters . 

E st imates of res i dua l s have been made for a 20-mi l l i on-gal l on-per-year ethano l  p l ant .  The 
amount of  raw waste mi ght range from approximate l y  1 2  to 55 gal  per ga l l on of  product .  The 
wa ste may conta i n  contami nants equ iva 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  gal l on of  ethanol product .  

The mai n  source of sol i d  waste i s  b i o l o g i ca l  growth a ssoci ated wi th secondary treatment  of  
the  l i q u i d  was te prev i ou s l y  menti oned . Approx i mate l y  0 . 5 l b  of exces s acti vated s l udge can 
be expected for each pound of BOD s removed .  Ass umi ng  that the raw waste conta i n s  0 . 1 7  l b  
o f  BODs per gal l on o f  product ethano l ,  95% removal corresponds to 961 tons of BOD s removed 
per 1 01 2 Btu  p roduced .  Excess waste , then , wi l l  amount to  480 tons per  1 0 1 2 Btu . 
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So l i d  wa stes from b i omas s  farms for methano l producti on s hou l d  be m i n i ma l , because optimum 
use of  the y ie l d shoul d be the prime goa l of b i oma s s  techno l ogy . However ,  sediment l oad ing  
of  waterways wi l l  res u l t  from conven t i onal l ogg i ng techn i ques . For  a 1 70 , 000 gal /d methanol 
p l ant wi th acti vated s l u dge treatmen t ,  i t  has  been estimated that 0 . 64 ton/ d of BOD s wou l d  
be produced a l on g  w i th s i x  tons/d o f  waste acti vated so l i d s  and 2 5  tons/d o f  ash  and unburned 
ca rbon . 1 0 

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

Increased envi ronmental effects res u l t i n g  from converti ng  from o i l to coa l -oi l m i xture ( COM)  
bo i l er and furnace f i ri n g  wou l d  be caused ma i n l y  by combust ion d i fferences . Envi ronmental 
i mpacts expected in COM p reparat ion operat ions  paral l el those experi enced wi th coa l -fi red 
power p l ants . The m i x i n g  wou l d occur i n  a cl o sed sys tem and req u i res no water ,  and l and  u se  
wou l d  con s i s t  of the  s tandard coal -fi red power p l ant  coa l  storage p i l e ,  p l u s  a rel at i ve ly  
sma l l area for  COM m i x i n g  and  s ho rt-term storage . 

The combust i on effi c i ency of COM f i r i n g  -- about 98% -- approaches that of o i l fi r i ng , and 
the envi ronmenta l impacts l i e between coa l - and o i l -fi red systems . 

Su l fu r ,  n i trogen , and mi nera l  ma tter content al l wi l l  be i ncreased over that of o i l a l one . 
Typi cal l y ,  fuel o i l s  conta i n  mineral  matter at l evel s ran g i ng from trace q uanti t i e s  to not over 
0 . 1 %  a l though some coa l s have over 30% mi nera l matter .  Thus , at  a 30% coal l oad i ng in COM the 
mi nera l  matter cou l d  be i ncreased to 9% from 0 . 1 % .  Emi s s i on s  o f  s u l fur d ioxi de ,  n i trogen oxi des , 
and part i c u l a tes wi l l  be i ncreased , perhaps to the po i n t  of requ i ri n g  contro l system mod i f i 
cat ion or  retrofi t .  I n  addi t ion , unburned hydroca rbon emi s s i on s  i ncl u d i ng polynuc l ear 
aromati c s  may occur .  Thus , the  envi ronmenta l control s requ i red for combust ion wou l d  con s i st 
of those , a l be i t  to a l esser  degree , wh i ch are empl oyed i n  coa l -fi red power p l an ts . 

L i kewi se , wastewater streams and trea tment  ( bo i l er and coo l i ng tower b l owdown , fl oor and equ i p
ment dra i n s ,  etc . )  wou l d  be s i mi l ar to those i n  coal -fi red  power p l ants . Due to the i nheren tl y 
e ros i ve nature of COM m i x i ng and pump i ng  operati ons , pump and va l ve l eaks  and s p i l l s  cou l d  be 
expected . Th i s  i s  the s i n g l e  operati on that may set COM technol ogy apart from coa l - and o i l 
f i red systems . Thus , backup systems , soi l - s u rface treatment , and component l ocation s hou l d  be 
cons i dered i n  devel op i ng  COM techno l ogy .  

1 . 2 . 7 . 8  Imported o i l 

I ncrea s i n g  i mports o f  petrol eum create s i gn i fi cant p robl ems , most i mportantl y ,  the question  of 
nati onal secur ity and the effect on the nati on ' s  bal ance of payments . The potenti a l  env i ron
mental i mpacts res u l t i n g  from i nc reased o i l  i mports wou l d  res u l t from tanker  operat ions , o i l  
handl i ng and transfer  operat ions , refi n i n g  operat ion s ,  and constructi on acti v i t i es , s uch  as  
deep-water ports . The maj or  impact to  the  human envi ronment  from i ncreased imports i s  economi c .  
I n  addi t ion , a n  i ncreased dependence on fore i gn sources for o i l  s uppl ies  wou l d  i ncrease the 
potent ia l  i mpacts assoc iated w ith  a d i s rupt ion of these i mports . Con seq uentl y ,  th i s  opti on i s  
counter  to the o bjecti ve of  the proposed action  and i s  not anal yzed i n  deta i l . Di s cu s s i on of  
the  impacts resu l t i n g  from i n creased i mports i s  presented i n  ref .  6 .  

1 . 2 . 7 . 9  No  acti on 

The government coul d e l ect to take no action regarding  syntheti c fue l s deve l opment .  Under th i s  
al ternati ve , devel opment o f  d i rect l i q uefaction technol ogy wou l d  be l eft enti re ly  to the pri vate 
sector of the economy . S i nce there are techni cal  and economi c ri s ks a s soci ated wi th any new 
venture , technol ogy deve l opment  wou l d  occur l a ter  in t ime , further del ayi n g  the depl oyment  of 
commerc i a l  fac i l i ti es .  Th i s  in turn wou l d con t i n ue our heavy dependence on i mported o i l .  I n  
addi t ion , pr i vate sector devel opment w i thout DOE i nvol vement probab ly  wou l d  n o t  emphas i ze en
vi ronmenta l  research at an early date . I t  i s  pos s i bl e  that envi ronmental i mpacts cou l d  be more 
severe under the no-acti on a l te rnat ive than wi th government s upport or that more del ay i n  com
merc i a l i zat ion wou l d  be exper ienced i n  o rder to deve l op the necessary envi ronmental techno l ogy . 

1 . 3  PURPOSE AND NEED FOR THE PROPOSED ACTI ON 

1 . 3 . 1  S ummary 

The SRC- I I  demonstrat ion p l ant wi l l  produce , i n  addi t ion to p i pe l i ne gas , a var iety of l i q u i d  
products that fi t di rectl y i nto exi s t i n g  energy con s umpt ion markets substi tut i n g  for l i q u i d  
petrol eum products . The pr imary product , a l ow- s u l fur d i st i l l ate fue l o i l ,  has app l i cations  i n  
the ut i l i ty and i ndustr i a l  markets where i t  may b e  s ubsti tuted d i rectl y for No . 2 and No . 6 fuel  
o i l .  
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Demon stration  of the  SRC- I I  process  wi l l  enabl e des i gn and  con structi on of  mu l ti p l e  commerci a l  
p l ants from t h e  bas i s  of  a s i n g l e  demonstrated des i gn .  The bas i c  SRC- I I  l i quefaction  s tep u ses 
no cata lyst  and conseq uent l y  does not carry the operational  uncerta i n t i e s  associ ated w i th 
cata l yt i c  systems .  The SRC- I I  process i s  not as sen s i t i ve to coal source as other di rect 
l i q uefacti on processes . 

1 . 3 . 2  P urpose 

The purpose of  the proposed a cti on is  to demonstrate that the SRC- I I  process i s  a v i a b l e  and 
competi t i ve option for meeti ng  the nati onal  need fo r a l ternati ve energy sources to reduce o i l  
i mports . Operation  o f  the demonstrati on p l ant wi l l  provi de the i n formati on requ i red  to m i n imi ze 
techn i ca l  and economi c ri s k ,  confi rm the effecti veness  of envi ronmental contro l  systems , and 
encourage the tran s i ti on to commerc i a l i zat ion . Wi thout government s upport , pri vate i ndustry 
wou l d scal e-up  the SRC- I I  process  p l ant i n  sma l l er steps , and commerci a l  demon strati on wou l d 
be del ayed for several years . 

The techni  ca 1 feas  i b i l i ty of the SRC- I I process  has been proven by the operati on of both bench 
and p i l ot-scal e fac i l i ti es i nc l ud ing  the 50-tpsd fac i l i ty at Fo rt Lewi s ,  Was h i ng ton . Al though 
th i s  fac i l i ty and the smal l er test  un i t  at Harmarvi l l e ,  Penn syl van i a , have provi ded i n format ion 
necessary for the sca l e-up of the SRC- I I  process eq u i pmen t ,  there are st i l l  a n umber of areas 
of  techni cal  uncerta i n ty associ ated wi th the construction and operat ion of a commerc i a l  fac i l i ty 
wi th adequate capaci ty to be economi cal l y  v iab l e .  These areas o f  uncertai n ty cannot b e  ful l y  
reso l ved by the operation  o f  p i l ot- scal e fac i l i t i es . Because many of the equi pment  i tems of 
g reatest concern wou l d  be rep l i cated in a commerc i a l -capac i ty fac i l i ty ,  adequate i n fo rmation  
can  be obtai ned from operation  of a faci l i ty uti l i z i n g  commerc i a l -sca l e  eq u i pment but hav i ng 
an overa l l capac i ty s i gn i fi cantly l es s  than that requ i red for economi c v i a bi l i ty .  By pro v i d i ng 
for testi ng  and product i on under nea r-commerci al cond i t i on s , a demons trati on p l ant can m i n i mi ze 
the techni cal and economi c r i s ks associ ated wi th constructi on of the fi rst comme rc i a l  p l ant .  
Al so , by provi d i ng an opportun i ty for des i gn of  the  commerci a l -capac i ty fac i l i ty based on mon i 
to r ing  and control equ i pment  eva l uat i on duri ng  i ts operation , the demonstrati on pl ant can 
s i gn i fi cantly reduce the envi ronmental ri s ks assoc iated wi th commerci a l i zation . 

The DOE program strategy i s  to concentrate resources and effort i n  the d i rect l i q uefact ion area 
where econom i c  payoff i s  potent i a l l y  greatest but where techno l ogy has not advanced suffi c i ent ly  
to  res ul t in  pri vate sector mo vement to bu i l d  commerc i a l  p l ants . Furthe rmo re ,  the strategy i s  to 
prov i de i ndu stry w i th enough p rocess i ng  fl exi b i l i ty and opti ons  to respond to a wi de and s h i ft i n g  
fuel market .  Support of t he  H-Coal , EDS , SRC- I ,  a nd  SRC- I I  projects provi des that fl exi b i l i ty .  
The SRC- I  and SRC- I I  p rocesses have been determ i ned to be ready for demonstrati on .  O f  the two 
proces ses , SRC- I I  produces a s i gn i fi cantl y l arger fraction of l i qu i d  p roducts that cou l d  s ubst i 
tute for l i q u i d  petrol eum products . The under l y i n g  strategy i n  the SRC- I  and SRC- I I  demon stra
ti ons  i s  to des i gn the p l ants as f irst  modu l es of commerc i a l  p l ants and to devel op  p l ant s i tes 
that wou l d permi t expan s i o n  to ful l commerc i al p l ants . 

Products anti c i pated from a futu re SRC- I I  commerc i a l  p l ant ( 3 0 , 000 tpsd coal feed ) are : 

Methane 
Ethane 
Propane 
Butanes 
Naphtha ( C s-350 ° F )  
Fuel o i l  ( 350-900 ° F )  
Su l fur 
Ammo n i a  
Pheno l s 

1 29 m i l l i on s cf/d 
1 , 1 00 tpd 

1 2 , 000 bbl /d  
8 , 000 bbl /d  

1 3 , 200 bbl /d 
5 7 , 500 bbl / d 

800 tpd 
1 50 tpd 

35  tpd 

The l i q u i d  p roducts from the SRC- I I  proces s  are d i fferent from those normal l y  deri ved from 
petrol e um .  They conta i n  l es s  hydrogen ( a re more aromati c )  and contai n  more oxygen and n i trogen 
than petro l eum fuel s .  They are , howeve r ,  l ower i n  s u l fu r  than most  crude petrol uems . 

The naphtha fraction from the demons tra t i on p l ant wi l l  be hydrotreated to remove the n i trogen , 
s ul fu r ,  an d oxygen and then reformed to ma ke an excel l ent  gasol i ne b l end i ng  s tock .  Th i s  i s  al so 
the expected d i s pos i ti on of  naphtha from the future commerc i a l p l ant . 

The p roposed markets for the SRC- I I  fue l o i l  ( mi dd l e and heavy d i s ti l l ates ) are the e l ectr i c  
u ti l i ty a n d  i ndustr i a l  markets whi ch trad i t i ona l ly  have used petrol eum fue l s . I n  th i s  way , 
petrol e um fuel s may be d i sp l aced by the coa l -deri ved fue l o i l product obtai ned from the SRC- I I  
proces s .  Substant i a l  research and devel opment s u ggests that th i s  can be done wi th rel at i ve ly  
mi nor boi l er mod i fi cati ons . A ful l -sca l e  test  i n  a Consol i dated Ed i son steam bo i l e r  burned 
some 4 , 500 bbl  of  SRC- I I  fuel o i l  wh i l e  meet ing  al l emi s s i on s  regu l at ions  w ith  fuel boi l er 
mod i fi cat i ons . 
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SRC- I I  fue l  o i l cou l d be u pgraded to l i q u i d  products that are compl ete l y  i nterchangeabl e wi th 
those deri ved from petrol eum . DOE-sponsored researc h at Chevron Research Company and other 
l a borato ri es has i nd i cated that th i s  i s  feas i bl e .  SRC- I I  fuel o i l  cou l d  be treated to manufacture 
gasol i n e ,  home heati ng  o i l , and commerc i a l  j et fuel . The addi t i onal  cost i s  compa rabl e to the 
cost of refi n i n g  crude petrol eum and i s  expected to range from $ 1 0  to $ 1 4  per barre l ( 1 980 
dol l ars ) . Howeve r ,  beca use the purpose of the demonstration  p l ant i s  to demons trate the feas i 
bi l i ty o f  produ c i n g  bo i l er fuel for the ut i l i ty and i ndustr i a l  markets , hydrotrea t i ng of the fue l  
o i l ,  wh i ch may have envi ronmen ta l benefi ts , i s  n o t  contemp l a ted for the demonstrat ion  p l ant 
products . 

SRC- I I  demon strati on p l ant project objecti ves that serve the purpose of the proposed action are to 

• provi de an accurate bas i s  for determi n i ng i n vestment and operati ng costs for commerc i a l 
a pp l i cati on of th i s  techno l ogy ,  i nc l udi ng requ i red envi ronmenta l control equi pment and 
o perati ng procedu res , 

• demonstra te the techn i ca l  feas i b i l i ty of certa i n  process  steps at commerci a l  capac i ty ,  and 
prov i de other techn i cal i nfo rmation  on process i ntegrat ion , materi a l s of  construct i on , 
equ i pment des i gn ,  and fabr i cation  techn i ques needed for commerc i a l operati on , 

• provi de adequate s uppl i es of SRC- I I  fuel products for l ong -term commerc i al -sca l e combust ion  
tests  necessary to  demons trate product use  i n  exi st i ng and new e l ectri c ut i l i ty and  i ndus tri a l  
a pp l i cat i ons , 

• provi de adequate supp l i es of SRC- I I  fuel products for l ong-term emi s s i o n  test ing  necessary 
to demons tra te the envi ronmenta l acceptab i l i ty of the fue l s  for d i rect use , and  to charac
teri ze the control equ i pment o r  modi fi cat ions  neces sary for comp l i ance with appl i cabl e 
emi s s i on l i mi tat ion s ,  

• mon i tor  p l ant emi s s i on s  and eval uate env i ronmental contro l and m it i gat i on measures , 

• a l l ow assessmen t of the marketab i l i ty of the range of products obta i nabl e from a g i ven coal , 

• expedi te commerc i a l app l i ca t i on of the SRC- I I  process  by prov i d i ng a s i te for the demonstra
t ion  p l ant that is s u i tabl e for expa n s i o n  to the fi rst commerc i a l  fac i l i ty ,  

• provi de ,  through  successfu l  operati on , s i gn i f i cant techno l ogy advances that wou l d  not 
otherwi se  occur , wh i ch wi l l  a l so be used to optimize  the use of other coal l i quefact ion 
technol ogi es i n  s uch area s as hydrogen generati on . 

Typ i cal  l i quefaction  p roducts and markets are s hown i n  Tab l e  1 . 2 .  

Table 1 .2. S R C·I I  petroleum product markets 

S R C- I I  process S R C· I I ·derived 
Petro leum products 

streams products 

Displ aced Made ava i l a b l e  

Methane·ethane P ipe l i ne gas H o me heat ing o i l  H o m e  heating o i l  

Propane·butane Propane. butane Liq uefied Liquefied 

petroleum gas petroleum gas 

Naphtha Gasol ine feedstock 

Middle/heavy H i gh·qua l ity N o . 2 and No. 6 Refi nery feedstock 
d isti l l a te b l end boi ler fuel fuel o i l  f o r  a l l  products 

1 . 3 . 3  Need 

W i th the pass i ng of  the Energy Securi ty Act by Congress in 1 980 , the reduction  of  o i l  imports 
became a matter of nat i onal  pol i cy .  That Act estab l i shed production goal s of 2 x 1 0 6  bbl /d by 
1 992 for syn thet ic  fuel s .  Al though every vi abl e technol ogy wi l l  be needed to ac h i eve these goa l s ,  
di rect l i quefact i on promi ses  to be a major  component of the needed fac i l i ti e s . 

Pr imari l y  a s  a res u l t of the extended p i l ot p l ant opera t i on at Fort Lewi s , the SRC process  for 
d i rect l i q uefaction i s  cons i dered to be more nearly ready for commerc i a l  operati on than e i ther 
the H-Coal  o r  EDS processes and is  bei ng cons i dered for demon stration  at commerc i a l scal e .  The 
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H-Coal and E D S  processes  are b e i n g  further  devel oped through the operati on of l arge p i l ot pl ants 
( 250 to 600 tpsd ) wh i ch began operation  in 1 980 . I n  comb i nation with  the i n fo rmat i on obtai ned 
from the SRC demonstration  p l ants , the experi ence ga i ned from the operat ion of these p i l ot pl ants 
i s  expected to a l l ow construction of commerc i al  capac i ty p l ants wi thout i ntermedi ate demons tration  
p l ants . I nformati on gai ned from the i n i t i a l  operation  of the H-Coal and EDS p i l ot p l ants w i l l 
be used i n  the fina l  des i g n  of the SRC demonstrati on p l ants . 

The SRC- I I  demonstrat i on w i l l  determi ne the extent to wh i c h  SRC- I I  fuel o i l can d i s p l ace petro l eum 
i n  a vari ety of e l ectr i c  uti l i ty and i ndus tri al  equi pment appl i cations . A g roup of el ectr i c  
ut i l i ti es i n  t h e  northeastern Uni ted States h a s  i nd i cated i ts i nte rest i n  purcha s i ng t h e  SRC- I I  
product and demonstrate i ts use  i n  uti l i ty s team bo i l ers and s tati onary combust ion  tu rbi nes . I t  
i s  expected that i ndus try wi l l  be i nvol ved i n  demons trat ing  SRC- I I  fuel o i l  usage , both i n  bo i l ers 
and d i rect heat appl i cations . Those app l i cati ons  represent a very l a rge petro l eum fue l  market .  

Accord i n g  to the recent ly  publ i shed DOE study enti tl ed " Redu c i ng O i l  Vul nerabi l i ty "  ( DOE/PE-0021 , 
dated November  1 0 ,  1 980 ) , the expected 1 990 o i l  consumpt ion i n  uti l i ty and l arge i ndustria l  p l ants 
i s  3 . 0  quads . Th i s  study takes i nto account the potent i a l  reduction in o i l  consumpti on due to 
the Fuel  Use  Act requ i rements . The vul nerab i l i ty study al so  projects 5 . 3  quads of 1 990 natural 
gas use  in uti l i ty and l arge i ndus tri al  boi l ers . Al though the exact number i s  not avai l ab l e ,  
some port i on of the bo i l er  capac i ty u s i ng gas wi l l  a l so have the capab i l i ty to use res i dual  o i l .  

Thus , there appears to be a market of we l l over 3 q uads for res i dual  o i l  i n  1 990 , wh i ch wou l d  mean 
mo re than 50 SRC- I I  commerc i al -s i zed p l a nts , s o  market s i ze does not seem to be a constra i n i ng 
factor .  

T he  projected market oppo rtun i ty for SRC- I I fuel o i l  i n  t he  Ea st  Coast area of the Un i ted States 
is presented i n  Tabl e 1 . 3 .  

Table 1 .3. Potential S R C-II  fuel oil demand 

(sel ected East Coast U .S. areas, 1 03 bbl/d )  

Total U t i l ity Ut i l i ty  combustion I ndustrial  
Year 

fuel  oi l  bo i lers' turbinesa boi lersb 

1 990 995 440 270 285 

2000 800 1 30 360 3 1 0  

20 1 0  870 20 5 1 0  340 

' Potent i a l  demand from 1 1  large East Coast e l ectric uti l ities. 
b Potent i a l  demand in Region 2 states : New York, Pennsylvania, 

V i rgi n i a ,  West Virgi n ia, D elaware, and New Jersey. 

Th i s  proj ecti on of market opportu n i ty i s  conservati ve because of the l imi ted regi ona l scope . 

The method of generati ng  base l oad and i ntermed i ate l oad e l ectri c power i s  expected to change i n  
the future , wi th base l oad generated i ncreas i ng l y  from nucl ear and coal un i ts and use o f  petrol eum 
and natural  gas decreas i ng . D i rect fi ri ng of coal wi l l  be used heav i l y  in the near-term , but 
eventua l l y ,  new coal - re l ated techno l og i es such as  h i g h  eff i c i ency combi ned-cycl e un i ts fue l ed 
wi th coal -der i ved l i q u i d  or gas fue l s  wi l l  be uti l i zed . 

Technol ogi es i nvol v i n g  the use  of coal o r  the convers i on of coal to another fuel at the generat i n g  
stati on s i te have a number of d i s advantages from t h e  e l ectri c uti l i t i es ' poi nt o f  v i ew .  I n  
compari son wi th coa l -deri ved l i qu i d  fuel s s uch a s  SRC- I I  f ue l  o i l ,  i n  wh i ch  the  coal a nd  a l l 
process wastes can be hand l ed e l sewhere , the above techno l og i e s  i nvol ve ( 1 ) the compl exi ty and 
associ ated unrel i ab i l i ty of hand l i ng sol i d  fue l  and sol i d  waste , ( 2 )  s pace requ i rements for the 
hand l i ng and d i s posal  of so l i d  was te , and ( 3 )  the vari ous envi ronmenta l  probl ems that comp l i cate 
s i te se l ect ion  and i nvol ve l ong  l ead t imes for obta i n i ng permi ts and l i censes . For some urban 
areas wi th severe envi ronmental probl ems and l imi ted space at the generati ng stati on , these 
probl ems may rul e out or  severe ly  l i m i t  cons i deration  of any d i rect coal uti l i zati on techno l og i es . 

Recent stud ies  on expected changes i n  the el ectr i c  uti l i ty i ndustry i n d i cate that some uti l i t i es 
i n  l arge eastern urban areas ( i . e . , New York C i ty ,  Connecti cut , and Boston ) may use  advanced 
technol ogy , combi ned-cyc l e  un i ts whi ch cou l d  be fue l ed wi th SRC- I I  fuel o i l  for most of  the part 
of the i r  basel oad not s u pp l i ed by nucl ear u n i ts and for al most  a l l of the i r  new i ntermedi ate 
l oad and pea k i n g  req u i reme nts . Most  other uti l i ti e s  wi l l  use other coa l  technol ogi e s  for 
non- nuc l ear basel oad but  wi l l  use  combi ned-cyc l e  un i ts for most  of the i r  i n termedi ate l oad and 
pea k i n g .  
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The avai l a bi l i ty of SRC- I I  fuel o i l  at an acceptabl e supp ly  and pri ce l evel  wou l d pro l ong the 
useful economi c l i fe of most exi sti ng  l i qu i d-fue l - fi red bo i l ers . There may al so be some further 
i nsta l l a ti on of  l i qu i d-fuel ed steam bo i l er u n i t s  i n  urbani zed area s by uti l i ti e s  that wi sh  to ta ke 
a conserva t i ve approach to new or  deve l op i n g  techno l og i es and that f i nd it i mpracti cal  to use 
d i rect fi r i ng of coal for vari ous  reasons . However , such  i ns ta l l at ions  m i ght req u i re exempti ons  
from exi sti ng Federal l aw .  

1 . 3 . 3 . 1  Process features  

I n  the SRC- I I  process , feed coa l  i s  crushed , dri ed , a nd  m i xed wi th sol vent to  form a s l urry .  I t  
i s  then heated , press ur i zed , and hydrogena ted ( i . e . , the coal undergoes a chemi cal  reaction  wi th 
hydrogen ) . As the m i xture i s  heated , the coal beg i ns to d i s so l ve i n  the so l ven t ,  becoming  a 
l i q u i d .  Hydrocrac k i ng reactions  occ u r ,  reduc i ng the s i ze of the mo l ecu l es , and l i ghter hydrocar
bons  are produced that range from fuel o i l  to methane . Organ i c  s u l fur i s  removed by hydrogenat i on ,  
becomi ng hydrogen s u l f i de .  The reacti ons ra i se the temperature even h i gher and the hot effl uent 
i s  taken through a ser ious  of h i gh- pres sure vapor- l i q u i d  separators in wh i c h  the gases and l i ght 
hydrocarbons  are removed , l eav i ng a heavy s l urry . 

Part of th i s  heavy s l urry i s  recycl ed as sol vent for the coal s l urry mi x i ng , and the rema i nder i s  
separated ( by fractionat i ng ) i nto the pri mary products of the proces s ( naphtha , fuel o i l ,  and 
m i nera l res i due ) . 

The gases from the vapor- l i q u i d  separators are treated to remove hydrogen 
d i ox i de ,  then coo l ed and separated in a cryoge n i c  un i t .  P i pe l i ne gas  and 
gas  ( LPG ) are recovered for sal e ,  and the unreacted hydrogen is recycl ed .  
i s  con verted i nto el emental s u l fur for sal e .  

s u l f i de and carbon 
l i qu i f i ed petrol uem 
The hydrogen s u l f ide 

The m i nera l res i due from the process  i s  sent to the gas i fi e r  to produce hydrogen to be recyc l ed 
back to the proces s .  I norgan i c  materi a l  i s  removed from the gas i f i er a s  a n  i nert s l ag ,  s u i tabl e 
for d i sposal  or pos s i bl y  for use  a s  a fi l l  mater i a l . 

Some of the most  s i g n i f i cant features of the SRC- I I  process are : 
• recyc l i ng of the cata l yt i ca l l y  act i ve mi neral res i due to ach i eve extens i ve hydroc rac k i n g  of 

the d i ssol ved coal to produce l i q u i d  and hydrocarbon gases ; 

• gas i f i cation  of any d i sso l ved coa l wh i ch rema i ns unconverted i n  the hydrocrack i ng step to 
pro v i de hydrogen for the proces s ;  

• burn i ng a s  p l ant fuel any synthe s i s  gas i n  exces s  o f  that req u i red fo r ma k i ng the necessary 
hydrogen ; and 

• the production  of substan t i a l  amounts of p i pel i ne gas as  wel l as  l ow-s u l fur fue l o i l .  

Recyc l i ng the mi nera l res i due i ncreases the concentrati on of cata l yt ica l l y  acti ve i ron-su l fur 
compounds in the reactor to the po i nt at wh i ch extens i ve hydrocrac k i ng of the d i s so l ved coal can 
be achi eve d .  Al though the cata l yti c act i v i ty of the mi nera l res i due var i es somewhat wi th the 
type of feed coal , the mi neral res i due from e s senti al l y  a l l b i tumi nous  coal s has s uffi c i ent  
acti v i ty to  make  SRC- I I  a v i ab l e proces s .  Th i s  i s  general l y  appl i cab l e to  the  b i tuminous  coal 
depo s i ts of the Un i ted  States and espec i a l l y  s u i tabl e for eastern h i gh -su l fur b i tumi nous coal s .  

I n  genera l , future commerc i a l p l ants u s i ng coa l s hav i ng a very cata lyt ica l l y  acti ve mi neral 
res i due wi l l  be desi gned for a h i gher l evel of hydrocrack i ng and a re l at i ve ly  moderate quant i ty 
of mi neral res i due to the gas i f i e r .  The amount o f  mi neral res i due t o  the gas i f i er wi l l  b e  a t  
l east  as  h i gh a s  req u i red t o  produce hydrogen for the process a n d  wi l l ,  i n  genera l , b e  somewhat  
i n  excess  of th i s  quanti ty .  The excess  synthes i s  ga s  can  be  converted i nto addi t i onal l i q u i d  
products or  u sed a s  p l ant fuel . 

For coal s hav i ng a mi neral res i due of l ower acti v i ty ,  the p l ant w i l l  be des i gned for a l ower 
l evel of hydrocracki ng and a h i gher l evel of res i due to the gas i f i e r .  I n  th i s  case , a greater 
excess of synthe s i s  gas w i l l  be produced . As an al ternati ve procedure , acti ve i norgan i c  materi a l  
coul d be  added to  the  feed coa l  to  achi eve optimum y ie l ds . 

1 . 4 POTENT IAL FOR COMMERC IAL I ZATION AND PROGRAMMAT IC  IMPACTS 

Expan s i on of the coal l i q uefacti on program to the l evel  of a mature commerc i a l  i ndustry wi l l  
res u l t i n  reg i onal  i mpacts on a i r  q ua l i ty ,  water qual i ty and avai l a b i l i ty ,  so l i d  waste di sposa l , 
soc i oeconomi cs , and l and use . These reg i ona l  i mpacts were exami ned gener i ca l l y  to prov i de 
programmati c est imates of the cumu l ati ve effect of commerc i a l i zati on that cou l d be attri buted 
to the DOE coa l l i q uefac t ion program . To a i d  in th i s  exami nat i on , a hypothetical  scenario was 
devel oped , wh i ch postul ates the number of p l ants and general candi date l ocations  for the p l ants 
in  the 1 992 t i me frame . 
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Commerci a l i zat ion w i l l  mos t  l i ke ly  occur in reg i on s  having acces s  to coal fi e l ds and an ade
quate water s upp l y .  Once the hypothetica l  l ocations  were sel ected , the aggregate reg i ona l  
envi ronmental i mpacts were estimated , based on  a l gori thms that  tran s l ated the  i nput and  output 
characteri s t i c s  of a un i t  l i q uefacti on p l ant  i n to characteri st i cs  of the reg i onal l y  l ocated 
p l ants . 

The analys i s  i nd i cated that p l ants  s i mi l ar i n  des i gn and s i ze to the un i t  l i q uefacti on p l ant 
cou l d  be l ocated in the reg i ons  cons i dered wi th l i mi ted envi ronmental degradat ion occurri ng  i f  
certai n  s i t i ng precepts were con s i dered . Wi th reasonabl e care i n  se l ect i n g  s i tes for commer
c i al fac i l i t i e s  and w i th proper eng i neeri n g  des i gn ,  cumu l a t i ve i mpacts from a mature i n du s try 
wou l d not create s i gn i fi cant changes i n  reg i onal  envi ronmental condi t i ons  such  as  a i r  and water 
qua l i ty ,  so l i d  waste d i s posa l , l and  use ,  or in commun i ty fac i l i t i e s  and serv i ces . The exact 
magn i tude of s uch  i mpacts wou l d  depend on the even tual s i te se l ecti on process  and on the spe
c i fi c  l ocati on of i ndi v i dual  l i q uefaction  p l ants . 

1 . 4 . 1  Un i t  p l ant emi s s i on s  

For purposes o f  th i s  ana l ys i s ,  the un i t  p l an t  emi s s i on s  have been es t imated for an SRC- I I  
commerc i a l  p l an t .  I n  the absence o f  f ina l  p l ant des i gn s , i t  i s  d i ffi cu l t  to estimate ac
curate ly  the tota l emi s s i on s  ari s i ng from a commerc i a l  coa l  l i q uefacti on faci l i ty .  Exi st i ng 
emi s s i on s  data are h i g h ly  conceptua l . Atmospher i c  emi s s i ons and wastewater effl uents for the 
u n i t  p l ant  are presented in Tab l es 1 . 4 and 1 . 5 ,  respecti ve l y .  

Table 1 .4. Atmospheric emissions, direct coal 
liquefaction processes, SRC-II unit plant 

for point sources 

( 1 00,000 bbVd oi l  equ ivalent) 

E m issions 

Particu lates 
SO, 
NO. 
CO 
H yd rocarbons 

Average tons/year 

1 304 
2650 
5030 

354 
2 1 2  

Table 1 .5.  Treated wastewater d ischarges 
from SRC-II coal liquefaction planta 

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

Parameters 

B O D  
COD 
TSS 
Oil and g rease 
N H 3 (as N )  
Phenols 
Sulfate 

Average 
concentrations 

( m g/ l iter) 

1 0.0 
1 00.0 

10.0 
5.0 
5.0 
0.1 

1 000.0 

Average d ischarge 
rate 

(tons per year) 

96.0 
960.0 

96.0 
48.0 
48.0 

0.96 
958 1 .0 

8Wastewater treatment system includes a zero d ischarge 
mode d u ring low f low con d it ions i n  the Monongahela R iver. 

Source: Appendix C .  

Poten t i a l  envi ronmental i mpacts d ue  to  commerci a l i zati on wi l l  ori g i nate pr i nc i pa l l y  from four 
maj or  areas of p l ant  operati on : by-products and sol i d  wastes , envi ronmental con trol technol 
ogy l i m i tat ion s , wastewater d i s c harges , and fug i ti ve emi s s i on s . 

A s cenar i o  i nvol v i ng s i x  l i q uefacti on p l ants has  been used to i l l u strate a coa l  l iq uefacti on 
i ndustry .  S i x  p l ants have been chosen a s  a reasonab l e est imate o f  the number o f  commerc i al 
di rect l i q uefacti on p l ants that may be operati ng i n  1 992 . These are p l ants having  a product 
outp�t of 1 00 , 000 bbl /d ( o i l  eq u i val ent ) . Each of these consumes 30 , 000 tons /d of coal . 
Locati on , coal type , and re l evant coa l  analys i s  are s hown i n  Tab l e  1 . 6 .  Of the four  major  
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Table 1 .6. Coal liquefaction commercialization scenario 

S tate I l l inois Kentucky West V i rg i n ia 
No.  of plants Two Two Two 

Coal I l l in ois N O . 6 Kentucky N o .  9 P ittsburgh No.  8 
N itrogen,  % 1 .3 1 .4 1 .2 
S u l fu r, % 3.4 3.4 3.6 
M ineral matter, % 10.8 1 0.4 8.9 

Sources: 
1 .  Process Engineering Evaluation of Alternative Coal Liquefac tion 

Concepts, Vol .  1 ,  F inal R eport, E P R I  AF-741 , P roject 41 1 - 1 ,  Apr i l  1 978. 
2 .  SRC-I: Summary of PreUm inary Demonstration Plant Design Cost 

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

3. Assessment, Selection a n d  Development of Procedures for Determining 
the Environmental A cceptability of Synthetic Fuel Plants Based on Coal, B asic 
R eport and Appendix 1 ,  FE-1 795-3 (PI. 1 ) , May 1 977. 

areas of  p l ant  operation  whi ch produce d i scharges , est imates of  fugi ti ve emi s s i on s  present the 
g reatest uncertai nty , whi l e  by- products and certa i n  sol i d  wastes can be est imated on the bas i s  
o f  the coal anal yses .  

1 . 4 . 2  Descr ipt i on of ex i st i ng envi ronment 

The coal convers i on fac i l i t i es under con s i dera t i on are proposed to be s i ted in I l l i no i s , Ken
tucky ,  and West  Vi rg i n i a .  S i nce the coal type t o  b e  used a t  each fac i l i ty can b e  est imated , 
i t  i s  pos s i b l e  to broad ly  des cri be the exi s t i n g  envi ronment based on coal seam l ocations . For 
examp l e ,  P i ttsburgh coal may be used to fuel the West  V i rg i n i a  faci l i t i es .  However ,  s i nce 
deta i l s  of  the envi ronment w i l l  depend upon the speci f i c  s i tes  sel ected , the fo l l ow i ng descri p
ti on of water avai l ab i l i ty ,  soci oeconomi cs , a i r  q ual i ty ,  coal s uppl i e s , and transportation  
systems is  very genera l  in  nature . 

1 . 4 . 2 . 1  Water avai l ab i l i ty 

The s i x  coal convers i on faci l i ti es be i n g  proposed w i l l  each req u i re s ubstan t ia l  amounts of  
wate r ,  thus  it  i s  impe rati ve that they be l ocated i n  areas where there i s  a dependabl e supp ly  
of  water .  I f  t he  fac i l i t i e s  s hou l d be  constructed i n  t he  O h i o  Ri ver  Bas i n ,  the water supp ly  
shou l d  be  adeq uate . An  extens i ve network of tri butar ies  exi sts i n  th i s  bas i n  wh i c h  can  s upp ly  
a s ubstant ia l  vol ume of  water .  The  reg i on a l so has  a mean annua l  preci p i tati on of  over  40  i n .  
o f  ra i n .  Average annual  runoff ranges from ove r 1 0  i n .  i n  I l l i no i s  to more than 2 5  i n .  i n  West  
V i rg i n i a .  Consequentl y ,  for these fac i l i ti es , there shou l d be  adeq uate s u rface water .  However ,  
shou l d  th i s  area recei ve more coal convers i on faci l i ti es i n  the future , water avai l a b i l i ty cou l d  
become a pos s i b l e  cons tra i n t .  

Because of  the l arge water req u i rements o f  each fac i l i ty ,  a n d  the exi sti ng  water req u i rements , 
competi t i on for water use may deve l o p .  The navi gab l e  wate rways cannot afford t o  have the i r  
fl ow s i gn i fi cantly reduced i f  thi s wou l d affect nav i gati on . 

1 . 4 . 2 . 2  Soci oeconom i c s  

The s i x  coa l  convers i on faci l i ti e s  a re a s s umed t o  b e  l ocated i n  rural areas . Nearest urban 
centers , the primary sources of con structi on and operati on l abor forces ,  a re a d i s tance from 
the proposed s i tes . The l abor force may have to be i mported to the s i tes , thereby crea t i n g  
soci oeconomi c i mpacts re l a ted  t o  popu l at ion d i s l ocati ons . Several western coal mi n i ng areas 
a re a l ready expe ri enc i ng  " boomtown " effects of rapi d  g rowth and cyc l i ca l  boom and bust  cycl es 
l ead ing  to h i gh unempl oyment .  

I n  poten t i a l  areas for SRC- I I  faci l i t i es , unemp l 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 ,  a nd  5 to  1 2% i n  Wes t  V i rgi n i a .  S i nce constructi on of commer
c i al  fac i l i t i e s  wi l l  not beg i n  for several years , no  fi rm p red i c t i on can be made as to the l evel 
of unempl oyment wh i ch wi l l  exi st at  that time . Many of the unempl oyed are mi ners , and , accordi n g  
t o  the Bureau o f  Labor s tati sti cs , coal mi n i n g  empl oyment h a s  dec l i ned s harply  i n  areas where 
the coal conta i n s  a h i g h  s u l fur content .  However ,  s i nce the coal convers i on faci l i ti e s  may be 
l ocated  in h i g h  s u l fur content coal regi ons , m i nes  wi l l  be reopened to s upp ly  feed coal to the 
fac i l i ti es .  There may be an avai l ab l e  l abor force for con structi on of the faci l i t i e s , but  
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because  many of  the unempl oyed workers may be s k i l l ed coal  mi ners , many unempl oyed coal m i ners 
w i l l  be reempl oyed as the m i nes  open . It i s  l i ke ly  that some of the rema i n i ng unemp l oyed wi l l  
be h i red to work on the constructi on of the faci l i t i es .  The l abor force at the peak of con
structi on of a u n i t  p l ant wi l l  be about 1 0 , 000 . 

1 . 4 . 2 . 3  Coa l s uppl i es 

B i tumi nous  coal s wi th h i gh vo l ati l e  matter and s u l fur contents , s u i tabl e for uti l i zati on i n  
l i quefact i on fac i l i t i es , are abundant i n  the proposed areas .  The l arge P i tts burgh coal seam 
i n  West  Vi rg i n i a  and Pennsyl van i a  i s  the most  i mportant of a l l West Vi rgi n i a  coal s .  The Ken 
tucky coa l s a re genera l l y  ranked as h i g h-vo l ati l e  B to hi 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 fur.  The I l l i no i s  No . 6 coal , whi ch wou l d p robabl y be u sed at 
the I l l i no i s  faci l i t i e s , consti tutes over 40% of the total  coa l  resou rces in  the state . The 
s u l fur content i s  re l at i ve l y  l ow for I l l i no i s ,  rang i ng from 0 . 5% to 2 . 5% and averag i n g  around 
1 . 5% .  The vol tai l e  matter of thi s No . 6 coal i s  � i g h , averag i ng over 30% . 

1 . 4 . 2 . 4  Ai r gua l 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 enhanci ng pub l i c  heal th and 
wel fare . The Cl ean Ai r Act of 1 970 and i ts 1 9 77 amendments authori ze two prog rams to meet th i s  
goa l . 

In h i g hl y  pol l u ted areas , regu l ations  have been set to i mp rove a i r  qua l i ty through the Nati onal 
Amb ient Ai r Qual i ty Standards ( NAAWS ) .  In  order for a coa l  convers ion  fac i l i ty to l ocate i n  an 
area whi ch i s  nonatta i nment , several stri ngent req u i rements have to be met . These i nc l ude 
emi s s i on offsets and l owes t  ach ievab l e emi s s i on rates . 

Kentucky has several pr imary nonattai nment areas for S02 and TSP . Fac i l i ti es l ocati ng i n  these 
areas wou l d have to meet more stri ngent requ i rements than if they l ocated e l sewhere in Kentucky . 
Sma l l porti ons of the upper neck of West Vi rg i n i a are primary nonatta i nment  areas for S02 ' and 
the enti re area i s  pri mary nonatta i nment for TSP .  I l l i no i s  s im i l arl y has  pr imary nonatta i nmen t 
areas for S02 and TSp . I O  

I n  rel ati vel y cl ean a i r  areas , a p rogram has been es tabl i s hed to prevent s i g n i fi cant a i r  qua l i ty 
deter iorati on . Al l other areas i n  these three reg i ons  are c l as s i fi ed as Preventi on of S i gn i fi cant 
Deteri oration  ( PS D )  Cl ass  I I  areas . The PSD program is a i med at preserv i n g  cl ean a i r  resources 
and preventi ng the devel opment  of new a i r  q ual i ty pro b l em areas . PSD c l ass  I I  areas are those 
areas whi ch are in atta i nment , but whi ch  al l ow for i ncrements of a i r  degradation . Nati ona l  parks , 
wi l dernesses , etc . , are cl as s i fi ed as PSD Cl ass  I areas . I n  these areas , on ly  smal l amo unts 
of degrada t i on of ambi ent a i r  qua l i ty are al l owabl e .  Any faci l i ty l ocating  in a Cl ass  I I  area , 
adjacent to a Cl ass  I area wou l d  have to en s u re than ambi ent a i r  qual i ty i n  the nearby C l ass  I 
area i s  no t degraded by more than the a l l owab l e amount .  Eva l uation  of the i mpact of SRC- I I  
commerc i a l i zat ion on C l ass  I areas i n  the three states w i l l  req u i re s i te-spec i fi c  stud i es pri or 
to fi nal  s i te sel ect i on . 

1 . 4 . 2 . 5  Trans portation  systems 

The coa l convers i on faci l i t i es are expected to be l ocated cl ose to exi st i ng h i g hways , ra i l raods , 
and navi gabl e waterways . Acces s i b i l i ty to these tran sportati on networks wi l l  be advantageous 
duri ng the construct i on phase for mov i ng materi a l s to the fac i l i ty s i te and for trans port i ng 
product fuel s from the s i te .  

Coal transport to the faci l i ty wi l l  be by ra i l , truck , o r  barge , dependi ng  u pon the s peci fi c 
l ocati ons  of the mi ne and the p l a n t .  The tran sportat ion of sol i d  fuel s from the fac i l i ti es t o  
the markets al so wi l l  b e  v i a  ra i l , truc k ,  or  barge . I l l i no i s i s  much l es s  mounta i nous  than 
Kentucky and West V i rg i n i a  and has  the most  extens i ve rai l  and h i ghway network . Al though the 
other regi ons are characteri zed by a more rugged terra i n , they a l so have h i ghways , rai l roads , 
and ri vers whi ch  pass  through the coal reg ions . 

A l though o i l and natural gas pi pe l i nes pass  through each of the reg i on s , the l i q u i d  fuel produced 
at the convers i on fac i l i t i e s  may be too v i s cou s , corro s i ve , or  otherw i s e  i ncompati bl e for 
i nject i o n  i nto these exi sti ng  systems . I n s u l ated p i pe l i nes ( s im i l ar to the Al a s ka P i pe l i ne )  may 
be con structed to tran sport the fuel to refi neri es , uti l i t i es , and/or other markets , or heatabl e 
tank cars may be u sed to trans port the l i qu i d  product by ra i l . 

Further as sessment i s  needed to determ ine  the compati b i l i ty of syncrude w i th materi al s used for 
petrol uem transportat ion . I S Rai l roads , trucks , and tankers are more hazardous  modes of trans por
tat ion than p i pel i nes . 1 6 Due to the i r  poor cond i t i on ,  the nation ' s  ra i l roads may tran sport the 
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l east  amount of synfue l s products . I n  add i t i on to trans portati on r i s ks , exposure to the synfuel s  
products may occ ur i n  l oadi ng and u n l oading  trucks at s torage termi nal s and servi ce s tati ons . 

Equal l y  i mportant  w i th the envi ronmental advantages of u s i ng p i pel i ne s  are the economi c cons i dera
ti ons . It i s  expected that i t  wi l l  be cheaper to trans port coal l i q u i ds to exi sti ng refi neries  
throug h a pi pel i ne than to bu i l d  new refi neri es . P i pe l i nes are expected to be the mos t  effi ci ent 
and ec onomi c transporters of coal l i quefacti on and ga s i fi cati on products from synfue l s p l ants 
to users in l arge c i ti es across the country . 5 

1 . 4 . 3  Cumu l ati ve env i ronmenta l consequences 

1 . 4 . 3 . 1 Approach 

In Sec t .  1 . 4 . 1 , s i x  l i q uefacti on p l ants were hypotheti ca l l y s i ted  in I l l i no i s ,  Kentucky , and 
West  V i rg i n i a .  Whi l e  i t  can general l y  b e  a s s umed that l i quefact i on p l ants wou l d b e  l ocated 
wi th respect to mi ne-mouth l ocat i on s ,  it i s  not practi cal at th i s  t ime to se l ect spec i fi c  s i tes 
for analyse s .  Consequentl y ,  a reg i onal i zed or  state-l evel envi ronmental assessment has been 
deve l oped in the fo l l ow i n g  secti on based upon two un i t  l i q uefacti on p l ants l ocated wi th i n  each 
state and the coal m i n i ng requ i rements necessary to supp ly  these p l ants when i ntrastate coal 
i s  avai l ab l e for use . As the syntheti c fue l s prog ram evol ves and grows , speci f ic  s i tes  wou l d  
b e  chosen by i ndustry and NEPA rev i ews wou l d be conducted where DOE o r  other Federal agenc i e s  
are parti c i pants . 

State- l evel envi ronmenta l l oad ings  associ ated wi th coal m i n i ng requ i rements and the construc
t i on and opera t i on of p l ants l ocated w i th i n  a state are est imated on the bas i s of  al gori thms 
presented i n  Append ix  B B .  Where poss i bl e ,  the re l at i ve i mportance of these l oad ings  i s  estab
l i shed by compari son wi th proj ected state- l eve l l oadi ngs  ( i . e . , net res i dua l s )  for energy pro
ducti on , proce s s i ng , and end use  as  reported in runs of the Strateg ic  Envi ronmental Assessment 
System ( SEAS ) . 

A macroeconomi c s i mu l at ion mode l , S EAS cal cu l ates pol l u tant l oads based on econom ic  g rowth and 
energy supply pattern s .  The nati onal  energy produc t i on and cons umption l evel s u sed as  i nputs 
to the S EAS mode l were proj ected by the FOSS I L2 model and refl ect the p re s i dent ' s  energy 
i n i t i ati ves as i ncorporated i n  the Second Nati onal Ene rgy P l an .  The est i mates of the aggregated 
reg i onal l oad ings  from the commerci a l  l i q uefacti on p l ants and those state- l evel l oad ings  
proj ected by the  S EAS mode l are not  prec i se enough to  represent anyth i ng more than a framework 
for a genera l compa ri son and to put the compari son in the proper context . 

The cumu l at i ve l oad ings  from the l i q uefact i on p l ants shou l d  not be con s i dered i n creases over 
those estimated by the S EAS mode l . S i nce the energy bei ng produced by the l i q uefacti on p l ants 
i s  a l ready bei ng p roduced in some form and way in the SEAS model , the net i ncrease or  decrease 
cannot be est imated.  

1 . 4 . 3 . 2  Ai r qua l i ty 

The U . S .  Envi ronmental Protecti on Agency ( EPA)  has promul gated Pri mary NAAQS ( heal th-base d )  
a n d  Secondary NAAQS (wel fa re- based ) for seven cri teri a a i r  pol l utants . Tab l e  1 . 7 d i sp l ays the 
current standards .  Areas hav i ng  ai r q ua l i ty exceedi ng  these l evel s are termed nonattai nment 
areas . A cl ean a i r  area i s  one whose ai r qua l i ty i s  purer than that requ i red by an NAAQS . 
S i gni f i cant dete ri oration  i s  s a i d  to occur when the amount of new a i r pol l uti on exceeds a fi xed 
max imum a l l owab l e i n crea se . The refe rence poi nt for dete rm i n i ng ai r q ua l i ty dete ri orat i on 
i s  the base l i ne concentrat ion , wh i ch i s  the ambi ent concentra t i on exi s t i n g  at  the t ime of the 
fi rs t PSD permi t appl i cat i on s ubmi tta l i n  the area . To date , on ly  PSD i ncrements fo r S02 and 
TSP have been es tabl i shed . In crements are currently under i nvesti gat i on for the other fi ve 
cr iter i a  ai r pol l utants . Tabl e 1 . 8 p rovi des the current i ncrements for S02 and TSP . 

States are requ i red to deve l op Sta te Imp l ementation  P l an s  ( S I P s )  to properly deve l op o r  i mp l ement 
a i r  po l l uti on control pl ans . One pr i nc i pa l  reg u l a tory mechan i sm of an S I P  i s  the New Source 
Revi ew ( NSR )  p rocess . Amont other th i ng s , NSR req u i res that maj or  emi tt i ng sources be exami ned 
by a rev i ewi ng a uthori ty to a s sure that they i ncorpo rate prescri bed emi s s i on l i mi tati ons [ i . e . , 
New Source Performance Standards ( NSPS ) ] .  A maj or  emi tt i ng source i s  one that has  the poten t i a l  
t o  emi t ,  after control , 1 00 t o  2 5 0  tons per year ( the amount dependi ng on t h e  source category )  
o f  any cri ter i a  a i r pol l utant .  There are 28  source categori e s  ( i nc l udi ng steam generators and  
coa l  prepara t i on p l ants ) c urrently hav i n g  an NSPS  and  affected by the  1 00 ton-per-year ru l e .  
L i quefaction p l ants i ncl ude both s team generators ( boi l ers ) and coal preparati on p l ants wh i c h  wi l l  
be s ubj ect to NSPS rev i ew .  The 1 977  Amendments to the CAA d i rected  EPA to accel rate the NSPS 
program so that standards wi l l  be peri od ical l y  i ss ued for most  other maj or  source categori es 
( pos s i b l y  synthet ic  fuel  p roduction  p l ants ) .  
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Table 1 .7. The national ambient air quality standards 

T i m e  period U n its P rimary Secondary 

SO, 3 h a I-' g/m' 1 300 
24 ha I-' g/m' 365 
A n nual I-'g/m' 80 

NO, A n nual I-' g/m' 1 00 1 00 
TSP 24 h a I-'g/m' 260 1 50 

A n nual I-'g/m' 75 60 
CO 1 h a mg/m' 40 40 

8 h a mg/m' 1 0  1 0  
P b  3-month average I-'g/m' 1 . 5  1 . 5  
Hydrocarbons ( nonmethane) b 3 h a I-'g/m' 1 60 1 60 
Ozone 1 h a ppm 0. 1 2  0. 1 2  

a Levels not t o  be exceeded more than once p e r  year. A n nual standards are not t o  be 
exceeded. 

b For use as a g u ide in devising plans to achieve the ozone standard. 
Source: U .S.  E nvironmental P rotection Agency, "N atio nal P rim ary and Secondary 

A m b ient A i r  Q ua l ity Sta nda rds," 40 CFR Part 50.4 et seq . ( 1 980) .  

Table 1 .8. PSD increments (I-' g/m') a 

C l ass I C l ass I I  C lass I I I 

Total suspended particulates 

A n n ual geometric means 5 1 9  37 
24-h maximum 10  37 75 

Sulfur dioxide 

A n nual arithmetic mean 2 20 40 
24-h maximum 5 1 9  1 82 
3-h maximum 25 5 1 2  700 

a EPA estab lished an area c lassification scheme to be appl ied 
in a l l  PSD areas. The basic idea was to a l low a moderate amount of 
ind ustrial development but not enough to degrade air q ual ity to 
the pOint at which it barely com p l ied with standards. I n  add it ion, 
states were a l lowed to desig nate certai n  areas where prist ine a ir  
qual ity was especially desirable. PSD areas can be categorized as 
C l ass I ,  C lass I I ,  or C lass I I I .  C lass I represents pristine areas 
subject to t ightest control; C l ass I I , areas of moderate i ndustrial 
g rowth ; and C lass I I I ,  areas of major i ndustrial ization. U nder EPA 
reg u lations, a l l  areas were i n it ial ly categorized as C lass I I .  States 
were autho rized to reclassify specified areas asC lass I o r C  lass I I I .  
There are 5 8  mandatory Federal Class I areas that i nclude major 
national p reserves. 

Sou rce: U .S .  E nv i ronmental P rotection Agency, "Req u i re
ments for P reparatio n ,  Adoption ,  and Subm ittal of I m p lementa
tion P lans," 40 CFR P art 51 .24 ( 1 980). 

The emi ss i ons of the major  cri teri a a i r po l l utants from p l ant operat i on and coal ml n l ng have 
been esti mated for the l i q uefacti on scenari o .  I t  i s  not poss i b l e ,  however , t o  e st imate the 
effects that these emi s s i on s  may have on a i r  qual i ty for every p l ant and m ine  s i nce predi ct ing  
a i r  qual i ty requ i res  knowl edge of l ocal  meteoro l og i ca l  cond i t i ons . Tab l e 1 . 9 pro v i des  the 
projected  state emi s s i on i nvento ry for p l ant o pera t i on and mi n i n g  in 1 99 5 .  ( See Tabl e 1 . 9 
provi des the proj ected state emi s s i on i nventory for p l ant operati on and mi n i n g  i n  1 99 5 .  ( See 
Tab l e 1 . 4 i n  Sec t .  1 . 4 . 1  for atmospheri c emi s s i ons in tons per year per un i t  pl ant ) . Tabl e 1 . 1 0  
compares these emi s s i on s  w i th those from the energy producti on ,  proces s i ng , and end-use sectors 
i n  each s tate , and the total emi s s i on s  in each state . In a l l  s tates , the emi s s i ons from the 
l i quefacti on p l ants w i l l  be a mi nor component of the tota l emi s s i ons  from i ndustr i a l  combusti on .  
Neverthe l es s ,  p l ants s i ted i n  a l l states wi l l  be requ i red to undergo NSR for NA and PSD  permi t 
rul es because thei r a i r  emi s s i ons for s u l fur oxi des and n i trogen oxi des wou l d exceed 250 tons 
per year .  
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Table 1 .9.  Air pollutant emission inventory from coal liquefaction a 

State 
P a rticu lates S u lfur oxides N itrogen oxides Ca rbon monoxide Hydrocarbons 

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

I l l inois 2.608 70 2,678 5,300 63 5,363 1 0,060 869 1 0,929 708 528 1 ,236 424 97 52 1 
Kentucky 2,608 73 2,681 5,300 65 5,365 1 0,060 908 1 0,968 708 552 1 ,260 424 102 526 
West 2,608 8 2,6 1 6  5,300 1 7  5,31 7 1 0,060 252 1 0,3 1 2  708 1 55 863 424 22 446 

V i rg i n ia 

a N u mbers represent net emissions, in tons per year. by state, assu m ing two p lants in each state; A = plant 
operation ,  B = m ining,  and C = total. 

Table 1 .1 0. Air emissions from liquefaction commercialization compared with 
energy sector and state total · 

State 
Particu lates S u l fur d ioxides N it rogen oxides C arbon monoxide Hydrocarbons 

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

I l l inois 2,678 2.0 0.8 5,363 0.5 0.5 10 ,929 1 .4 1 .4 1 ,236 0. 1 0.05 52 1 0.2 0.2 
Kentucky 2,68 1 2.0 0.8 5,365 0.5 0.5 1 0,968 1 .9 1 .9 1 ,260 0.2 0 . 1  526 0.6 0.6 
West 2,6 1 6  2.9 2.1  5,3 1 7  1 . 1 1 . 1  1 0,3 12  2.4 2.4 863 0.3 0 . 1  446 1 .0 1 .0 

V i rg i n ia 

a S tate net emission f ig u res for energy sector and total a re from the N E I  80 H ig h  S cenario and are based on 1 995 
p rOjected em issions; A = em issions (tons/year),  B = percent of state energy sector, and C = percent of state total. 

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

I t  i s  esti mated that about 1 6 , 500 gal /mi n of wate r wi l l  be wi thdrawn* to operate the un i t  p l an t .  
(Actual  con s umpti on i s  1 2 , 500 gal /mi n . )  Th i s  res u l ts i n  water req u i rements i n  each of t h e  th ree 
s tates exceedi ng  24 , 000 acre-ft per yea r ,  as i s  s hown in Tab l e  1 . 1 1 .  

Table 1 .1 1 .  Aggregate water use requirements 

Water withdrawal Water consumpt ion 

S tate 
(acre-fVyear) (% ) 

L iq uefaction Coal 
Total 

E nergy sector Total state 
plants m ining ( 1 990) ( 1 975) 

I l l ino is 40,000 1 ,607 41 ,607 1 8 . 1  20.5 
Kentucky 40,000 1 ,350 4 1 ,350 20.3 22.6 
West V i rg i n ia 40,000 1 ,388 41 ,388 1 9.2 6 1 .6 

I n  add i ti on to the water needs of the l i q uefacti on fac i l i ti e s , water wi l l  be req u i red for the 
s upporti ng  coal m i ne operati on . Pr inc i pal  categories  that consume water in coa l mi n i ng are 
dust  con tro l for roads , m ines , and emban kments , and revegetation of rec l a i med areas . Howeve r ,  
the m i ne l ocati on and type o f  mi ne wi l l  strong ly i nfl uence the quanti ty of water con s umed .  
Water s prayed for dust  control i n  the mine  and on the road i s  based o n  the area di stu rbed , 
evaporation rate , ra i n fal l rate , and wetted area rate . The deri vat ion of water use  requ i re
ments  i s  presented i n  Append ix  BB . Total water requ i rements amount to al most  26 , 000 acre-ft 
per year in each of the three states when m i n i ng use  i s  added to that req u i red for fac i l i ty 
operati on as s hown i n  Tab l e 1 . 1 1 . 

* The reader shou l d  d i sti ngu i s h  between the concepts of wi thdrawal and consumpti o n .  Wate r 
consumed i s  that wh i c h  i s  chemi cal l y  or phys i ca l l y  a l tered duri ng  the proces s and i s  not 
re l ea sed in the l i q u i d  phase . Water wi thdrawn i s  the total vo l ume assoc iated wi th the pro
ces s .  Al l consumed water i s  wi thdrawn , but  not  a l l  wi thdrawn water i s  consumed . SRC- I I  fi g 
ures represent wi thdrawn wate r ,  and S EAS fi gures represent consumed wate r .  Thus , comparati ve 
i mpacts have been maxim i zed . 
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To  p rovi de some perspect i ve on  t he  i mpact of water requ i rements va l ue s , Tab l e 1 . 1 1  a l so s hows the 
comb i n ed water requ i rements of l i quefacti on fac i l i t i es and associ ated coal m i n i ng a s  a percentage 
of water requ i rement by the energy sector in 1 99 0 .  The energy sector i s  defi ned here to i nc l ude 
a l l acti vi t i es assoc i ated wi th the producti on , proces s i ng , and end use of energy .  The re l ati on
s h i p  between project- rel ated water wi thdrawal and energy sector water con s umpti on i s  re l at i ve l y  
constant i n  t h e  three stages , ran g i n g  from 1 8 . 1 %  i n  I l l i no i s  t o  20 . 3% i n  Kentucky . There i s  
cons i derabl e vari ati on i n  West  V i rgi n i a ,  howeve r ,  when project use i s  compared to tota l s tate 
fresh  water con s umpt i on i n  1 975 . 1 9  Project water wi thdrawa l  i n  that state amounts to about 6 1 . 6% 
of total 1 975 water consumpt ion . Comparab l e  data for I l l i n o i s  and Kentucky refl ect percentages 
of  20 . 5  and 22 . 6 , res pecti ve l y .  Though these data m u s t  b e  assessed o n  a s i te-s peci f i c  bas i s  to 
determine  the i mpact on water systems , they appear to represent a con s i derab le  amount of total 
water use . 

There are several con s i derati ons that must  be taken i nto account i n  asses s i ng water ava i l ab i l i ty .  
Groundwater overdraft i s  a severe prob l em i n  many parts o f  the country .  One of the prob l ems 
associ ated w i th groundwater overdraft i s  that conti n u i ng current trends may res u l t i n  a s harp 
dec l i ne i n  the ava i l ab i l i ty of  g roundwater for uses  s uch  as i rr i gat i on and domesti c water 
systems . I n  add i t i on to tota l avai l a bi l i ty ,  water q ua l i ty must  be cons i dered . For exampl e ,  i n  
West  V i rg i n i a ,  probl ems have ari sen from sa l t water i ntru s i on and contam i n at i on that were caused 
by expos ure of g roundwater to i ron and s u l fur depos i ts encountered duri ng  wel l  dri l l i n g . 2 o Al so , 
the effects of f l ood i n g  i n  Kentucky are accentuated by the w idespread occurrence of l imestone 
depos i ts ,  a l l ow i n g  for i ncreased exposure of groundwater aqu i fers to contami nati on by seepage . 

I t  i s  not poss i b l e ,  at the programmati c l evel  of analys i s , to predi ct the ab i l i ty of spec i f i c  
water systems to sat i s fy the req u i rements o f  syntheti c  fue l s  deve l o pment .  Such determi nations  
must be made on the  bas i s  of s i te- speci fi c con s i derati ons . I t  i s  safe to s ay ,  however ,  that 
nei ther the l i q uefacti on faci l i ti es postu l ated nor any other syntheti c fuel faci l i t i e s  wi l l  be 
constructed i f  s uffi c i ent  water supp l i es are not avai l ab l e .  

Two f i na l  cons i derations  a re worthy o f  note regard i n g  water avai l ab i l i ty .  I t  i s  pos s i b l e that 
a ppropri ate des i gn changes cou l d  be made for speci fi c reg i onal  s i ti n g ,  to a l l ow compl ete water 
reci rc u l a t i on or zero d i s c harge of wastewater .  Th 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 an t  effl uents . 

1 . 4 . 3 . 4  Water gual i ty 

Impacts on water q ua l i ty wi l l  depend upon the characteri st i c s  of wastewater d i s charge from the 
l i q uefacti on fac i l i ti es and the amb i ent  condi ti ons of the rece i v i n g  waters . I n  s ome cases , 
s everal of the components are of part i c u l a r  con cern s i n ce the ambi ent  l eve l s  of these com
ponents in the rece i v i n g  water may exceed cu rrent criter i a .  Concentrati ons and d i scharge 
q uanti t ies  for several s e l e cted wastewater parameters are s hown in Tab l e  1 . 8 to provi de a 
general e st imate of the l eve l s  anti c i pate d .  I t  i s  i mportant t o  emphas i ze ,  however ,  that the 
envi ronmenta l i mpacts of l i q u i d  effl uents from l i quefacti on faci l i ti e s  w i l l  be h i g h l y  s i te
spec i f i c .  A maj or factor i s  the s i ze and f l ow rate of the rece i v i n g  waters wh i c h  affects the 
capac i ty of  the waters to d i sperse or di l u te the pol l utant streams . I n  add i t i on to the charac
teri sti c s  of wastewate r d i scharge , ambi ent water qua l i ty i s  al so an i mportant factor.  Over 
the past decade , primari ly  in response to Fede ral and state l eg i s l ati on , the qua l i ty of s urface 
water i n  the Un i ted States has s hown s i gn s  of i mprovement .  However ,  r i ver  basi ns in a l most  
the enti re easte rn ha l f  of the  country are s ti l l  affected by i ndustri al  waste d i scharges . I f  
the s u rface wate r  qual i ty i s  to conti nue to improve , d i scharges from syntheti c fue l s and other 
i ndustri al  deve l opments must be kept to an abso l ute mi n i mum.  

One i mpact of i mprov i n g  s u rface water q ual i ty has  been the gradual  dete ri orati on of ground
water s u pp l i es .  Th i s  has  res u l ted from g reatly i ncreased d i s posa l  of sol i d  and l i q u i d  wastes 
in s urface contai nments wh i ch al l ow waste consti tuents to l each  i nto groundwater s uppl i e s . 
Because the exact natu re of wastes from the vari ous  l i quefact i on proces ses are not yet known , 
part i c u l ar care must be taken i n  the i r  d i s posal . 

Faci l i ti e s  that are u l ti mate l y  constructed wi l l  req u i re National  Pol l u tan t D i scharge E l i mi na
t i on System ( NPDES ) permi ts pri or to operati on i n  the event wastewater i s  d i scharged .  I t  can 
be ass umed , then , that fac i l i ti e s  granted these perm i ts wi l l  be abl e to demon strate comp l i ance 
wi th appl i cab l e Federa l standards . Dependi ng on the spec i f i c  s i te ,  s i mi l ar or more stri n gent 
permi t requ i rements may be necessary for certi fi cation  by states . I n  add i t i on to be i n g  requ i red 
to meet current  Federal and state standards to o perate , i t  s ho u l d  a l so  be noted that dur ing  
the  t ime frame under  consi derati on i n  th i s  s tatement , control equi pment devel opment shou l d  con
ti nue so that p l an ts wi l l  be abl e to achi eve zero d i s charge l evel s .  
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O n e  of the primary probl ems i n  predi cti ng  water qual i ty i mpacts i s  that t h e  impacts o f  i nd i v i dual  
effl uent components a re not yet fu l l y unders tood .  Thi s probl em i s  g reat ly  aggravated at the 
programma t i c  l evel  of  cons i deration because  of  the chemi ca l variation  in the effl uent rece i v i n g  
medi a  a n d  d i fferences  i n  coal feed characteri sti cs . Conti n u i n g  research and devel opment  efforts 
a re bei ng conducted by both DOE and EPA to ( 1 )  i mprove was te stream characteri zation from 
syntheti c fue l s faci l i t i e s , ( 2 )  i nc rease unders tandi ng  of the potent ia l  envi ronmental effects of 
the i ndi vi dual  waste stream components , ( 3 )  i ncrease understandi ng of the synerg i s t i c  rel at ion
s h i ps between these  components , and ( 4 )  deve l op improved methods of  control l i n g  the  amounts of  
l i q u i d  effl uents and s peci fi c components of  l i q u i d  effl uents . 

One s i gn i fi cant outg rowth of these efforts i s  the i ncreas i ng i n terest i n  des i gn i n g  convers ion  
fac i l i ti es with  e s senti a l l y  zero l i q u i d  di scharge . Thi s can be ach i eved theoreti ca l ly by 
improv i ng the recycl e  capabi l i t i es of pl ant water systems . By conducti n g  a peri od i C  purge of 
the water system to prevent contami nant bu i l dup , potent i a l l y  harmfu l was tes can be removed i n  
a more eas i l y  conta i ned so l i d  form . Such  systems coul d al so  prove extreme l y  val uabl e i n  areas 
wi th poor o r  q uestionabl e water avai l a b i l i ty .  

I n  the commerci a l i zati on scenario  devel oped i n  this report , l i q uefact i on faci l i ti es i n  I l l i no i s ,  
Kentucky ,  and West V i rgi n i a ,  when not operat ing  i n  a zero-di scharge mode , wou l d  rel ease effl uents 
i n to recei v i ng  waters , that u l t imate l y  j O i n  the Mi s s i s s i ppi  R iver .  Al though each of the p l ants  
in  these s tates may meet appl i cabl e standards at the t ime of construct ion , the i r  combined  
effl uents cou l d wel l produce effects downstream that  have  not  yet  been foreseen . 

1 . 4 . 3 . 5  Land d i s tu rbed 

Land wi l l  be d i s tu rbed as a res u l t of the p reparat ion of pl ant s i tes , the m i n i n g  of  coal , and ,  
i n  some cases , the constructi on o f  tran sportation corri dors . Each p l ant s i te i s  expected to 
req u i re 1 300 tota l acres for the l i fe of the l i q uefact i on fac i l i ti es 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 uses . Estimates of tota l l and  
d i sturbed are presented i n  Tab l e  1 . 1 2 .  

State 

I l l inois 
Kentucky 
West V i rg i n ia 

P lant 
faci l i ty 
(acres) 

1 300 
1 300 
1 300 

Table 1 . 1 2. Land disturbed 

State su rface 
min ing 

(total acres, 1 976) 

M in ing fo r l iq uefaction 

2580 
4770 
2060 

Acres/year 

1 380 
1 630 
460 

P e rcentage of state 

53.4 
34.2 
22.3 

Add i ti onal acres  wi l l  be d i s turbed by s u rface ml n l ng of coa l to support the fac i l i t i es .  The 
number of acres  in each state wi l l  vary ,  howeve r ,  depend ing  on the amount of coal req u i red , 
the seam thi ckness  of coal beds , and the type of mi n i ng .  For exampl e ,  acres di sturbed from 
mi n i ng range from 460 acres  in Wes t  V i rg i n i a  to 1 630 acres in I l l i noi s .  The re l at i ve ly  l ow 
fi g ure i n  We st  V i rg i n i a  res u l ts pri mari l y  from a l arger p roport i on of coal bei n g  s uppl i ed from 
u nderground  m ines .  

One  way to  prov ide an  i nd i cati on of  the  rel ati ve i mpact of l and di sturbed i s  to  rel ate the  acres 
di sturbed by the project to a common base . I n  th i s  case , project-rel ated acres  d i s turbed per 
year have been compared to tota l acres  di stu rbed by al l s urface mi n i ng in each state . Thi s 
base has been cal c u l ated from 1 976 s u rface mi ne producti v i ty data2 9 u s i ng a verage seam 
thi ckness  for each s tate . Th i s  p rovi des  an i ndex for compari ng proj ect-re l a ted  l and  d i sturbed 
to exi s t i ng mi n i ng acti v i ty as s hown in Tab l e  1 . 1 2 .  For examp l e ,  I l l i n o i s  refl ects a re l ati vely  
h i gh i ndex of  5 3 . 4 .  Th i s  i s  h i g her  than the  Kentucky i ndex of 34 . 2  even  though  the total acres  
di sturbed by  m i n i n g  i n  t hat  state i s  g reater than i n  I l i no i s .  T he  l owest  i ndex appears i n  Wes t  
V i rg i n i a  at  22 . 3  w i th 460 acres di stu rbed . Al though s u rface mi n i ng c reates the g reatest l and  
d i s turbance in  some cases , the  acreage s hown in  Tab l e  1 . 1 2  wi l l  not al l be di stu rbed at the same 
t ime .  Typi cal s u rface m i n i n g  operat ions  i n vo l ve s imul taneous acti v i t i e s  of surface c l eari n g , top 
so i l removal , coal remova l , backfi l l i ng , and revegetati on .  As a res u l t ,  the amount  of l and  bei n g  
d i s tu rbed at any one t ime wi l l  b e  cons i derab ly  l es s  than the total acres  i nd i cated .  The 1 300 
acres i n  each state removed from use  by each pl ant faci l i ty ,  however , w i l l al l be d i s tu rbed for 
the l i fe of the pl ant .  
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Land  cou l d  a l so  be d i s tu rbed as  a res u l t  of tran sportati on of con structi on materi a l s by truck  
and coal  by ra i l roads .  Al l of the p l ants , however , are l ocated in  the eas t ,  where an exten
s i ve network of h i ghways and ra i l ways exi st .  Th i s  system shou l d  be  capabl e of  accommodati ng  
transporati on req u i rements . I n  areas where access  roads are needed to reach the  p l ant s i te ,  
about 9 acres of l and  per mi l e  of road wi l l  be d i s turbed i f  a 75-ft r i ght-of-way ( ROW)  i s  
b u i l t . 22  Approximate l y  32 acres per mi l e  of ra i l road wi l l  be d i s turbed i f  new spur  l i nes are 
req u i red , a s s umi ng  a 260-ft ROW . 2 2  The amount of t ime i t  wi l l  take to restore l and  to a usab l e 
state wi l l  vary from regi on to reg i on .  I n  West V i r g i n i a ,  for examp l e , natural succes s i on and 
recovery of  hardwood vegetati on cou l d  take 1 00 years . Natural hardwood d i sturbed i n  I l l i n oi s 
wou l d  req u i re 1 50 to 200 years to reestabl i s h .  

1 . 4 . 3 . 6  Sol i d  was te 

The pr inc i pal  s ources of  so l i d  waste associ ated w ith  coal l i q uefacti on are mi n i ng wastes , s l ag 
and fly dust  from the ga s i fiers , auxi l i ary boi l er a s h , and secondary wastes ( i . e . , s l udges ) 
from pol l ut i on control equ i pment .  Sol i d  waste from underground coa l  mi n i ng i s  estimated at 
approxi mate l y  3% of the coal  extracted . 2 2  Sol i d  wastes wh i ch are generated from s urface m i n
i ng are returned to  t he  m i n i ng  s i te and  thus  do  not  consti tute a d i sposal  probl em . Tabl e 1 . 1 3  
s h ows that tota l so l i d  waste from l i q uefacti on wou l d  resu l t i n  a 1 7  to 35% i nc rease i n  estimated 
i ndustr ia l  so l i d  waste generat ion on a state bas i s .  Th i s  i ncrease  cou l d  be probl ema t i c  i n  areas 
or states where d i s posal  capac i ty is  l imi ted .  Coa l l i quefac t i on wastes are under revi ew but 
are not c urrent ly  c l a s s i f i ed as  hazardous  under the Resource Conservati on and Recovery Act ( RCRA ) 
regu l ations  and ,  as s hown i n  Append i x C ,  are not hazardous under EPA tests and thus  are not 
s ubj ect to str i n gently regul ated di sposal  practi ces . I n  the demon strati on program , so l i d  waste 
from the gas i fi e r ,  wh i ch i s  over 95% of the tota l so l i d  waste , i s  to be stud i ed to confi rm i ts 
nonhazardous  character i s ti cs ,  and a process  wi l l  be dev i sed for i t s  u l t i mate d i sposal  a s  road 
aggregate materi al  or  other constructi on aggregate . 

Table 1 . 1 3. Solid waste generation by state [(tons X 1 0')/year] 

Coal P lant  Total Total sol id Percent of total 
State m i n ing sol id wastes l iquefaction wastes, 1 995b l iq uefaction wastes to 

waste" (dry weight) wastes (dry weight) total sol id wastes 

I l l inois 507 2266 2773 1 5,881 1 7 .5 
Kentucky 353 2266 261 9 1 3,489 1 9.4 
West V irg in ia 575 2266 2841 8 , 1 1 0  35.0 

BCoal min ing wastes are based on u nderground coal m ined for each l iq uefaction plant. 
P lant sol id wastes include approximately 350,000 tons/year of wastewater sol ids and 1 ,900,000 
tons/year of other waste solids. Total solid waste by state i ncludes pol lution-control led ash 
and d ust, sludge from SO, removal, sludge from ind ustrial wastewater treatment, other ind us
trial s ludges, and bottom ash process solid waste. 

bState total for all sol id wastes as projected by the SEAS M odel .  

1 . 4 . 3 . 7  Soci oeconomi c 

Soci oeconomi c i mpact i s  determi ned to a l a rge extent by the s i ze of  the project popu l a t i on 
and i ts re l ati on s h i p  to exi sti ng commun i ty fac i l i ti e s  and servi ces . I n  genera l , metropol i tan 
areas can accommodate l a rger popu l a t i on i ncreases  than rura l areas and experi ence l es s  i mpact.  
Metropol i tan areas a l so prov i de l a rger l abor forces and thereby reduce the need to i mport 
workers and the i r  fami l i es . I t  i s  unknown at thi s t ime , however , where the other fi ve fac i l i ti es 
postul ated for thi s s cena r i o  wi l l  l ocate i n  rel ati on to metropol i tan areas . Assumpti ons  for 
s uch  parameters as m i g rati on rates , fam i l y  s i z e ,  and empl oyment  have therefore been based on 
cal cu l ati ons deri ved from the SRC- I I  case .  The potent ia l  for var i at i on from these bas i c  a s sump
ti ons i s  d i scussed i n  the fo l l owi ng  sect i on s .  

Empl oyment 

D i rect and i nd i rect empl oyment for cons truct i on , operati on , and ml n l ng are presented in Tab l e 
1 . 1 4 .  These data have been deri ved u s i n g  the a s s umpti ons stated i n  Append i x BB . 
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Table 1 .14. Project-related employment by state 

State 
Construction O pe ration M in ing 

D irect I nd i rect Total D i rect I nd irecta Total D i rect I ndirect Total 

I l l inois 20,000 5,520 25,520 960 960 5,623 1 ,423 7,046 

Kentucky 20,000 5,520 25,520 960 960 4,840 1 ,225 6,065 

West V i rg i n i a  20,000 5,520 25,520 960 960 4,329 1 ,095 5,424 

a A lthough ind irect popu lation i ncreases can be calcu lated for operation of the l iq uefaction plants, such a 
calculation would not be mean ingfu l in this instance. The construction force is approximately ten times larger t han 
the operation force. The indirect em ployment generated d u ring  construction would be more than adequate for the 
operational labor force. T he refore, no add itional ind irect employees would be generated. 

I t  i s  i mportant to emphas i ze that these data must be i n terpreted in the context of t ime and 
s pace . I n  the case of d i rect cons tructi on workers , for exampl e ,  the 20 , 000-man peak assumes 
that both pl ants in each state are cons tructed at the same t ime . I n  the i deal s i tuation , the 
faci l i ti es wou l d  be bui l t  in series  thereby reduci ng  cons i derably the number of workers re
q u i red at any one t ime .  On the other hand , a l l pl ants wi l l  be operating  a t  the same t ime once 
they have been compl eted . Th i s  resu l ts in a mi n i mum tota l operati onal force of about 900 workers 
in each pl ant for each of the three state s .  I n  addi tion , coal mi ners requi red t o  s u pport the 
fac i l i t i es during operation range from approxi mate ly  4300 in West  V i rg i n i a  to 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 wi l l  be reduced to 
the extent that the s i x  pl ants are d i s persed throug hout the th ree state areas and by the i r  
prox im ity to metropol i tan areas w it h i n  the s tates . 

One of the major concern s rel ated to construct i on empl oyment  i s  the avai l a b i l i ty of s k i l l ed 
l abor .  A potenti a l  shortage cou l d  deve l op parti cu l ar  concern i f  the pl ants are l ocated cl ose 
to other l a rge con struction projects  that m i g ht  compete for l abor.  On the other han d ,  if con
structi on schedu l es are spaced as  in the i deal  s i tuati on menti oned earl i er and the pl ants are 
d i spersed throughout the three-state area , the demand  for l abor wou l d  be reduced con s i dera b l y .  
T h e  magni tude o f  i mpact wi l l  therefore depend o n  the s i t i ng  a n d  t im ing  o f  pl ant construct ion . 
Th i s  a l so  appl i es ,  to some extent ,  to des i gn engi neers and operational  empl oyees . An adequate 
supp ly  wou l d  be more readi ly  ava i l ab l e  if pl ants are d i s persed among l abor markets of l a rge 
metropol i tan area s .  Al so , any poten ti a l  s hortages cou l d  be ame l i orated i f  pl ants are con
s tructed in series  the reby pro v i d i n g  s uffi c i ent l ead t ime to i n i ti ate tra i n i n g  programs in areas 
of  s k i l l ed l abor s hortages . 

Mi n i ng manpower must a l so  be cons i dere d .  Demand  fo r mi ners i s  estimated to range from approxi 
mately 4300 i n  Wes t  V i rg i n i a  to 5600 i n  I l l i noi s .  Whi l e  the demand  i s  re l at ive ly  s i mi l a r i n  
t h e  th ree states i n  terms of absol ute number of mi nes , the i ncremental i ncrease  i s  q u i te di fferen t .  
For exampl e ,  t h e  4300 fi gure i n  West  Vi rgi n i a  represents about 8 . 0% o f  t h e  average number of 
mi ners worki ng da i l y in that state i n  1 976 . 2 1 I n  I l l i n oi s ,  however , the project-re l a ted demand  
amounts to  approx imate ly  42 . 4% of 1 976 mine  workers . Aga i n , impact wi l l  depend on the s i t i n g  
of  fac i l i t i es a n d  l ocal  s u p p l y  of l a bor rather than overa l l  i mpact o n  the coal mi n i ng i n du stry 
manpowe r .  

Popu l at i on 

Proj ect-rel ated popu l a ti on i n  re l ati onsh i p to communi ty fac i l i t i e s  and serv i ces i s  genera l l y  
i ndi cati ve of a wi de range of soci oeconomi c impact .  Popu l at ion data re l ated t o  constructi on , 
operat ion , and m i n i n g  are therefore presented  i n  Tab l e  1 . 1 5 .  They have been deri ved u s i n g  
t h e  a s s umpt i on s  outl i ned i n  Append ix  BB . 

Table 1 .1 5. Increase In local population related to project 

State Construction O peration M in ing Total 
1 990 Project 

state total percentage of state 

I l l inois 5, 1 39 368 2,707 8,2 1 4  1 1 ,665 0.07 

Kentucky 5, 1 39 368 2,329 7,836 3,953 0.20 

West V i rg i n ia 5, 1 39 368 2,080 7,587 1 ,973 0.38 
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It i s  i mposs i bl e  to quanti fy the magn i tude of soci oeconom i c  i mpact of  these data wi thout know
i ng the basel i ne c haracteri sti c s  of commun i ty fac i l i t i es and serv i ces . I t  i s  pos s i bl e ,  how
e ve r ,  to i denti fy re l at i ve i nd i ces by comparing  proj ect-rel ated popu l at i on to a common base . 
I n  th i s  case , project-rel ated popu l ati on has been compared to the offi c i a l U . S .  Cen su s  B u reau 
popu l at ion proj ecti ons for 1 990 in each state . 24 These va l ues  are shown in Tabl e 1 . 1 5  and 
range from 0 . 07 in I l l i noi s to 0 . 38 in West  V i rg i n i a .  

I t  i s  i mportant to emphas i ze that these data are not measures o f  soci oeconomi c i mpact.  Con 
structi on t im i ng  and s i t i ng  wi l l  u l t imate ly  determ i ne the i mpact and must  be a ssessed at the 
i nd i v i dua l  commun i ty l evel . Prox im i ty to urban centers wi l l  have a s i g n i f i cant i nfl uence on the 
magn i tude of i mpact for two reason s .  F i rs t ,  l ocation  w i t h i n  da i ly commut ing  di stance o f  metro
pol i tan areas wi l l  provi de a g reater supp ly  of l abor and thereby reduce the need to i mport 
workers and the i r  fami l i e s . Th i s wou l d resu l t i n  l ower est imates of proj ect-rel ated popu l at ion 
than has been postu l ated i n  thi s scenari o .  Second l y ,  proximi ty to urban areas general ly  ass ures 
an adequate supp ly  of the vari ety of commun i ty fac i l i t i e s  and servi ces req u i red to s upport any 
i nfl ux  of popu l ati on .  These i nc l ude such  th i ng s  as hous i n g ,  markets , school  fac i l i t i es , hea l th 
care de l i very systems , and publ i c  safety personnel and eq u i pmen t .  Impacts o n  these vari abl es 
mus t ,  however ,  be addressed on a s i te-spec i fi c  bas i s .  

1 . 4 . 3 . 8  Occupati ona l safety and hea l th  

Phys i ca l  hazards 

The most  common causes of  i nj uri es occurri ng  in v i rtua l l y  a l l i ndustri a l  workpl aces are fa l l -
i n g  from he i g hts , s l i pp i ng on wet fl oors , be i n g  struck by fa l l i ng objects , and acci dental contact 
wi th mach i nery . I n  many i n s tances , these i nj u ri e s  res ul t from h uman care l es snes s ,  mal functi oni ng 
e q u i pment ,  or  poor des i gn .  Other potent i al phys i ca l  hazards to the wel l -be i n g  of workers in a 
coal convers i on or combus t i on pl ant  wh i ch shou l d  be read i l y control l abl e or preventabl e i nc l ude 
exce s s i ve noi se and heat and i mproper l i ghti ng . Control or preven ti on of these prob l ems must be 
consi dered duri ng  p l ant des i gn and mod i fi ca t i ons . The l e ve l s of noi se , hea t ,  and i l l umi nation 
may vary on a p l ant- spec i fi c  bas i s ,  dependi ng on ut i l i zat ion of eng i neeri ng  techn i ques , and wou l d  
have to be ascerta i ned for each p l ant .  The  degree of danger i s  not expected to be any more 
s i gn i fi cant for l i quefaction  faci l i t i es than for other product i on and manufacturi ng  fac i l i t i es .  

Dust hazards 

Coal dust  i n  the l i q uefaction  faci l i ty must be contro l l ed .  Lung damage has been observed i n  coal 
m iners s u fferi ng  advanced stages of coa l  workers ' pneumocon i o s i s ,  i n i t i a ted  by an accumu l ation  of 
coa l dust in the l ungs  and the resu l tant l ung  ti ssue  reacti ons . The most  l i ke ly  l ocation that 
may present a probl em wou l d  be the coal cru s h i n g  and g ri n d i n g  faci l i ty ,  al though any unl oad i ng  or 
transfer poi n t  may be a poi n t  of exposu re .  If  th i s  operati on i s  a utomated and i nd i v i dua l  wo rkers 
are not exposed , no hea l th hazard s ho u l d  exi s t .  Other dust expos ure that may be con s i dered a 
potenti a l  hazard ori g i nates i n  the i n s u l ation  materi a l s :  fi brous  g l a s s  and m i nera l woo l . The 
pr i nci pal consequence of i nhal ation  of the parti c u l ate forms ( 0 . 5 to 5 . 0  m i crons ) of these 
materi a l s i s  p u l monary f i bro s i s .  The l evel of exposure encountered in i ndi v i dual  fac i l i ti es wi l l  
determi ne the extent of  the hazard and , i f  neces sary ,  properly fi tted resp i ratory protectors can 
be used to reduce worker exposure on an i nterim  ba s i s  when engi neeri ng  control s are not effecti ve .  

Chemi cal  hazards 

The assessment  of fug i t i ve emi s s i on s  from commerci al - state l i quefacti on faci l i ti es must be 
i nferred from emi s s i on s  of rel ated i ndustr i e s , s i nce l i ttl e publ i shed i n formati on exi sts and 
no commerc i al - scal e p l ant has been bui l t . Re l ated i ndustries  i n  the Un i ted States w h i c h  i nvol ve 
thermal and cata lyti c proce s s i ng of fos s i l  fue l s ( e . g . , the petrochem i ca l  proces s i ng and 
uti l i zation  i ndu stry )  are known to generate end-products and emi s s i on s  conta i n i ng substances 
that are potenti a l l y  hazardous to h uman hea l th . L i q uefact i on products , by-products , and process  
stream re l eases  may pose  a un i que set  of publ i c  hea l th ri s k s  and  envi ronmental i mpacts duri ng 
the i r  product i on , transport , and use . Heal th ri s k s  may al so resu l t from chemi cal /bi ol ogi cal 
transformati ons medi ated by envi ronmental factors . Potent ia l  carci nogen i c  po lynuc l ear aromati c 
and heterocycl i c  hydrocarbons have been i denti fied  on coal combustion  fine parti cu l ates and i n  
various  sync rude produ cts . 2 5 Programs are under way to addres s  these poten t ia l  hazards and 
mi ti gati ng measures wi l l  be undertaken in the demonstrati on pl ant and wi l l  be further deve l oped 
pr ior  to commerc i a l i zati on ( Sect .  4 . 1 ) .  
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Transportati on 

As i s  d i scussed in Sect .  1 . 4 . 2 . 5 ,  the faci l i t i e s  are expected to be l ocated c l ose to exi s t i n g  
h i ghways , ra i l roads , and/or nav i gabl e waterways . The pri mary mean s of  coal trans port are ra i l  
and barge . I n  add i t i on ,  for d i stances of u p  to 50 to 75 mi l es , truck tran sport i s  an opti on , 
and fo r di stances of several h undred mi l es or more , coa l - s l u rry p i p l i nes may be consi dered . 2 6 
Impacts a s soci ated w ith  coal transport by these modes i n c l ude transporat ion system capac i ty 
i mpact , energy con s umpt i on ,  a i r  po l l ut ion , no i se pol l ut i on , ri ght-of-way acq u i s i t i on , and safety .  

Ba sed upon the a s s umpti on that the average dai l y  coal i n put to a un i t  p l ant wou l d b e  30 , 000 ton s , 
the da i l y coal i nput for the s i x  pl ants i n  the commerc i a l i zation  scenari o wou l d  be approximately  
1 80 , 000 tons/d .  I n  terms of trans portati on system requ i remen ts , mov i n g  th i s  amount of  coal wou l d 
req u i re use  of over 1 800 rai l  cars at 1 00 tons pe r car ,  or 1 20 barge l oads at 1 500 tons pe r 
barge.  In  terms of truck tran sport , 1 80 , 000 tons of coal wou l d be equ i val ent to 9000 l oads at  20 
tons per l oad .  The  above fi gures rep resent approxi mately  9% of present ra i 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 ton s or  4% of ba rges curren tly est imated to 
be handl i n g  coa l . 2 3 The s i ze of  the coal truck fl eet i s  not c urrently known ; thus , compara b l e  
percentages fo r truck transport cannot b e  ca l cu l ated .  Ene rgy consumpt i on and  a i r  pol l uti on 
i mpacts re l ated to trans portati on wou l d be dependent upon the tran sportation  mode used and the 
di stance trave l ed .  Noi se pol l ut i on i mpacts wou l d  depend upon the transportati on mode ut i l i zed 
and the proximi ty of  sen s i t i ve receptors . The i s sue  of safety i s  mode dependent and a functi on 
of the d i stance trave l ed .  

1 . 4 . 4  Unavo i dab l e  adverse i mpacts 

The envi ronmenta l impacts of a commerc i a l  syntheti c fue l s  i ndustry are d i scus sed in ref .  6 .  
Regard l e s s  o f  control  techno l og i e s  and i mpact mi ti gati on tec hni q ues u ti l i zed , commerc i a l i zati on 
of the coal convers i on prog ram wi l l  resu l t  i n  some unavo i dabl e adverse effects . 

1 . 4 . 4 . 1  Ai r 

Loca l i zed degradation of a i r  qual i ty woul d unavo i dably occur as a res u l t of coal ml n l ng and 
convers i on .  Some i ncrease i n  su l fur di oxi de ,  n i trogen ox i des , carbon monox i de , carbon d i ox ide , 
trace e l ements , hydrocarbons , and resp i rabl e parti c u l ates wou l d  occur i n  the v i c i n i ty of 
l i q uefacti on fac i l i t i e s  even thoug h emi s s i on control s were empl oyed . 

1 . 4 . 4 . 2  Water 

The water- rel ated i mpacts of i ncreased coal mi n i ng ( i . e . , aqui fer  d i sruption , a c i d  m i ne  dra i nage , 
etc . ) are wel l documented i n  the l i teratu re . Some degree of i mpact wi l l  unavo i dab ly  occur  i n  
meet i ng coal requ i rements o f  the coal convers i on prog ram . Because  these fac i l i ti e s  are i ntended 
to be one component of a proj ected commerc i a l  p l ant  wh i c h  wi l l  u l t imate l y  be three to fi ve t imes  
l a rger than t he  demonstrati on p l ants , water req u i rements wi l l  i n crease s i gn i fi cantly i n  the 
fu ture .  However , i mpacts to water supp l i es and qual i ty res u l t i ng from program-rel ated mi n i ng 
i n c reases shou l d  be m i n i ma l . 

It s houl d be noted that the exact con sti tuent makeup of pl ant effl uent streams i s  not known . 
Al though  l i quefact i on fac i l i t i es wi l l  be desi gned to meet ex i st i ng effl uent l imi tati on standards , 
s ome water q ua l i ty deter iorati on wi l l  be unavo i dabl e .  Effl uents from a l l fac i l i t i e s  may u l t imate ly  
reach  major  wate r courses wi th l a rge capac i t ie s  for pol l utant d i spers i on and d i l ut ion . 

1 . 4 . 4 . 3 So i l s  

So i l  ferti l i ty may be unavo i dab ly  decreased i n  many areas as  a resu l t of acti v i t i es associ ated 
wi th coal convers i on fac i l i t i e s . However ,  th i s  wi l l  be dependent on the type of rec l amati on 
practi ces be i n g  fo l l owed .  S urface mi n i ng , fac i l i ty constructi on , and sol i d  waste d i s posal  wou l d 
a l l  resu l t i n  di stu rbance of topso i l .  Even rec l amati on act i v i t i es fo l l ow ing surface m i n i ng 
wi l l  resu l t i n  so i l  compact i on and perhaps the b urying  of fert i l e  so i l s .  Tox i c  materi al s present 
in l ower s o i l  l evel s wou l d  be bro ught  to the s urface or m i xed wi th the so i l s .  

The d i s posal  o f  a s h  from the fac i l i t i es and mi n i ng wastes cou l d  cover l arge areas of topsoi l 
mak i ng these a reas permanent ly  u se l e s s  for producti ve p urposes . Leac h i ng from d i sposal  s i tes  
cou l d  a l so adve rse ly  affect soi l producti v i ty .  
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1 . 4 . 4 . 4  Topography 

Topography wou l d  be unavo i dab ly  a l tered by constructi on and mi n i ng acti v i t i es . Actual p l ant 
l ocati ons wou l d be marked general l y  by a l evel i ng of a l l topograph i c  features . Major  changes 
in topography wou l d accompany s urface mi n i ng of coa l , dependi ng  on the degree of rec l amati on . 
Simi l arl y ,  underground mi ned areas cou l d be adverse ly  affected by g round s ub s i dence and the 
creati on of s po i l  p i l e s .  

1 . 4 . 4 . 5  Fl ora and fauna 

The di vers i ty ,  den s i ty ,  and compos i t i on of pl ant  and an ima l  spec i e s  wou l d be unavoi dabl y al tered 
i n  areas of mi n i ng and constructi on of the coal convers i on fac i l i ti e s .  Locations  of the fac i l i 
t i e s  wou l d  have to be sel ected keep ing  i n  mi nd the protect i on of endangered p l ant and an imal 
spec i e s .  I t  i s  anti c i pated that a l l nati v e  spec i es wi l l  be removed from t h e  actual fac i l i ty 
s i tes ; however , the a rea of constructi on wi l l  be re l at i ve ly  smal l and most  an imal  spec i e s  shou l d  
be abl e to rel ocate i n  adj acent areas . Howeve r ,  wi l dl i fe popu l ati ons wou l d  be permanently 
reduced because  of habi tat l os s . Ponds and streams that are removed or a l tered by m i n i ng and 
constructi on act i v i t i es wi l l  unavo i dab ly  exper ience some or  to ta l  speci e s  l o s s . I n  addi t i on , 
no i se from coal m i n i ng acti v i ti es as wel l as con s truct ion and operation  of the fac i l i t i es cou l d 
adversel y affect l ocal  s pec i es ' behav i or ,  parti cu l ar ly  reproduct i on and m i grati on functi on s .  

1 . 4 . 4 . 6  Soc i oeconomi c va l ues 

Increased coal m i n i ng and construct i on act i v i t i e s  associ ated wi th the fac i l i t i e s  shoul d resu l t 
i n  on ly  moderate changes i n  popu l ation  because of the preex i s t i ng l a bor  pool s .  " Boomtown s "  
a re unl i ke ly  t o  occur i n  s tates such  as  Kentucky ,  I l l i no i s ,  and West V i rg i n i a ,  but some d i s rup
t i on of l ocal  l i festy l e s  may be unavo i dab l e .  A l a rge i ncrease in  popu l a t i on wou l d ,  to  some 
degree , change l i vi n g  patterns i n  i mpacted communi t ies and cou l d resu l t in aggravat i on of soc i a l 
and econom i c  p robl ems . The potenti a l  i mpacts wou l d  depend u pon the re l at i v e  s i ze of the exi s t i ng 
commun i t i e s , the rate of g rowt h ,  the exi st i ng  i n fras tructure , and the adequacy of advanced 
p l anni ng for the g rowth . 

Land use patterns wo u l d be unavo i dably al tered because  of the l and req u i rements for p l ant s i tes , 
mi n i ng s i tes , waste di sposal  s i tes , roads , ra i l roads , uti l i ty and p i pel i ne corri dors , and 
assoc i ated serv i ces . Some of th i s  change wo u l d be permanen t .  Agri cu l ture , g ra z i n g  forest , 
and recreati onal  l ands  wou l d  be removed from thei r exi sti ng u ses . 

1 . 5 PERMITS , APPROVALS , F I N D I NGS , AND CONSULTATIONS REQU I RED 

1 . 5 . 1  Permi ts and approva l s requi red for construct i on 

Major  perm i ts and approva l s requ i red for con struc t i on of the demonstrat ion  pl ant are i ndi cated 
in Tabl e 1 . 1 6 .  As noted , some of these permi ts or  approva l s  are requ i red pr ior  to i n i t i at i on of 
construction  acti v i t i e s  [ i . e . , i s s uance of the F E I S  and Prevention  of S i gn i f i cant Deteri orat ion 
( PSD ) determi nati on ] ,  wh i l e  others are req ui red pri or  to commencement of spec i f i c  acti v i t i es 
( i . e . , perm i t s  for dredge and fi l l  operat ion s ,  was te d i scharge perm i t s , etc . ) .  

1 . 5 . 2  Perm i ts req u i red for opera t i on 

Major  permi ts req u i red for operati on are i nd i cated i n  Tabl e 1 . 1 6 .  

1 . 5 . 3  Other requ i red approval s ,  statement of  f i nd i ngs , and coordi nati on wi th Federal and 
s tate agenc i e s  

1 . 5 . 3 . 1  Endangered spec i e s  

The Endangered Spec ie s  Act ,  Publ i c  Law 93-205 , req u i res that D O E  eval uate t h e  poten t i a l  impacts 
of the proposed action  on endangered ,  threatened , or  rare an ima l s or p l ants . Appen d i x  E presents 
a l etter req uesti ng  the U . S .  Fi s h  and Wi l dl i fe Servi ce ( USFWS ) to prov i de any i nfo rma t i on ava i l 
abl e regardi ng the presence of l i sted o r  proposed to be l i s ted endangered o r  threatened spec i es 
or cri ti cal  habi tat for such  spec ie s , and any potent ia l  i mpact of the proposed proj ect on such  
spec i es .  The USFWS i nd i cated tha t ,  except for tran s i en t  i n d i v i dual s ,  no Federa l l y  l i sted or 
proposed spec i e s  are known to exi st in the proj ect i mpact area . Therefore , no b i o l o g i cal assess
ment  or  further Sect ion 7 Consul tati on i s  requ i red wi th the  USFWS . 
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Table 1 . 1 6. Status 01 demonstration project permits 

Agency. permit 
Date permit 

req u ired 

Federal Agencies 

Environmental Protection Agency (EPA) 

1 .  P revention of S ig n ificant Deterioration 9/81 

(PSD) permit 
2. National Pollutant D ischarge E l i m ination 3/81 

System ( N PDES ) permit for construction 
runoff water 

3. NPDES permit for d ischarge from 6/81 

sewage treatment plant 
4. NPDES permit for water i n take back- 4/82 

f lush ing and any other plant operating 
d ischarge 

5. Resource Conservation and R ecovery 9/81 

Act (RCRA) permit 
6. Spi l l  P revention Control & 4/82 

Cou nter-Measure (SPCC) P lan 

Corps of Engineers (COE) 

1 .  Section 1 0  and 404 permits for 6/81 

construction in a navigable river 

Federal A viation Administration (FAA) 

1 .  Notice of P roposed Construction 6/81 

permit 

West V irginia State Agencies 

Air Pollution Control Commission 

1 .  Permit to construct, mOdify, Or 9/81 

relocate an air pollution source 

Department of Natural Resources (DNR) 

1 .  Water Pollution Control permit 3/81 

for construction runoff 
2. Water Pol lut ion Control permit 6/81 

for sewage treatment plant 
discharge 

3. Water Pollution Control permit for 4/82 

plant d ischarge operations 
4. Water Pollution Control permit for 1 2181 

a landfi l l  
5. Dam Certificates of Approval 1 2181 

Department of Health 

1 .  Permit to construct sewage treatment 6/81 

plant 
2. Permit to operate sewage treatment 1 1 /81 

plant 
3. Permit to construct potable water 1 2181 

supply system 
4. Permit to operate potable water 6/82 

supply system 
5. Permit to construct a C lass I I I  211/81 

land fil l  for construction wastes 

Department of High ways 

1 .  Permission to enter h ighway 2181 

Department of Mines 

1 .  Permit to plug a gas well  3/1/81 

Local Agencies 

No county or city permits req uired 

Date application 
is scheduled 

5/80 

1 / 8 1  

41 8 1  

2182 

1/82 

4/82 

1 /81  

6181 

5180 

1 /81  

4/81 

2182 

1 0/81 

1 0/81 

4/81 

1 1 /81 

9/81 

6/82 

1/81 

218 1 

2/81 
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1 . 5 . 3 . 2  H i stori c and  archaeol ogi cal  s i tes 

Based on fi e l d  i nvesti gations  and cons u l tati ons  wi th the State H i stor ic  Preservation  Offi cer , 
i t  has been concl uded that fi ve s i tes e l i g i bl e  for the Nati ona l  Regi ster of H i stori c P l aces 
wi l l  be adverse l y  affected by the proposed proj ect : Bel l d i na ' s  Bottom , Van Voorh i s Farm , Fort 
Marti n  archaeol og i ca l  s i te ,  G i ng r i c h  House , and the Fort Mart i n  School /Commun i ty Center . A 
Memorandum of Agreement i s  under negoti at ion wi th the Pres i dent ' s  Adv i sory Coun c i l  on H i stori c 
Preservati on .  The memorandum wi l l  outl i ne m it i gati on measures . M i t i gation  measures ( Sects . 
4 . 2 . 4 . 1 , 4 . 6 . 3 ,  and Append ix  U )  under con s i deration  wi l l  i nc l ude data recovery for three of the 
e l i g i b l e  archaeo l og i ca l  s i tes and the use  of the G i ngri ch  House and the Fort Marti n Schoo l / 
Commun i ty Center a s  an i nformation  center for the proj ect . 

These acti ons  are necessary to meet spec i f i c  req u i rements of the National  H i storic  Preservation 
Act ( NHPA) ( Pub l i c  Law 89-665 ) , Executi ve Order 1 1 593 , the Memorandum , 36 CFR Part 800 , " Deter
m i nat ions  of El i g i bi l i ty for I nc l u s i on in the Nati onal  Reg i ster  of H i stor ic  P l ace s "  36 C FR Part 
6 3 , Nati onal Envi ronmental Pol i cy Act ( NEPA) ( Pub l i c  Law 9 1 - 1 90 ) , the Counc i l  on Env i ronmenta l 
Qual i ty ' s  regu l at ions  i mp l ementi ng NEPA (40  CFR Parts 1 500-1 508 ) , and H i storica l  and 
Archaeol og i cal  Data Preservati on Act ( 1 6  USC 469a et seq . ) .  

1 . 5 . 3 . 3  Fl oodpl a i ns and wetl ands assessment 

On May 2 4 ,  1 97 7 ,  Pres i dent Carter i ss ued Executi ve Orders 1 1 988 - Fl oodpl a i n s  Management , and 
1 1 990 - Protect i on of Wet l and s .  The es sence of these statements was a d i recti ve to Federal 
agen c i es to avo i d  the use of fl oodp l a i n  and wetl and resources as  s i tes for Federa l act ions  
un l es s  no practi cabl e a l ternat i ve ex i sts  and  to  m i n i m i ze i mpacts to  the  maximum extent prac
t i cab l e where no a l ternati ve exi sts . 

The Executi ve Orders and s ubseq uent i mpl ementi ng g u i de l i nes and regu l ati ons promu l gated by the 
U . S .  Water Resources Counc i l  and DOE , respect i vel y ,  prescri bed the assessment of the impacts 
of proposed act ions  on fl oodp l a i ns and wetl ands  as  part of the rev i ew process  under the NEPA 
( Federal Register, February 1 0 ,  1 978 , and March 7 ,  1 979 ) . 

From the i nformati on c urrent ly  ava i l abl e ,  i t  i s  pos s i bl e  to eval uate the maximum fl oodpl a i n  
and wetl and i mpacts o n  the constructi on o f  ei ther the demon stration  o r  commercia l  p l ants at 
t he proposed s i te .  The devel opment o f  the proposed demon strati on pl ant a t  the proposed s i te 
wi l l  neces s i tate the u se of the west bank fl oodp l a i n  of the Monongahe l a Ri ver between ri ver 
mi l es 93 . 2  and 94 . 5 . The fac i l i t i e s  to be l ocated in the fl oodpl a i n  bel ow the 1 00-year fl ood 
el evation  i n c l ude a barge un l oadi ng  s l i p ,  a proces s water i ntake fac i l i ty ,  a wastewater di scharge 
structure , sect i ons  of a haul  road and access ramps , and coal barge unl oading  and fl eeti ng 
fac i l i ti es .  A l i mi ted area ( a bout  1 . 2  hal wi l l  be fi l l ed to support the product storage area 
and i ts associ ated sp i l l  contai nment fac i l i t i e s .  Based on the analys i s  to date , no feas i b l e 
a l ternati ves exi st  to l ocat i ng these fac i l i t i e s  w i t h i n  the Monongahel a Ri ver fl oodp l a i n .  A 
deta i l ed fl oodpl a i n/wetl ands rev i ew ,  prepared i n  accordance with  DOE reg u l ations , i s  i nc l uded 
in Append ix  0 ,  and a summary i s  presented in Sect.  4 . 8 . 

1 . 5 . 3 . 4  Tox i c  S ub stances Control Act 

D i scuss ions  of the Tox i c  S ubstances Control Act rel evant to sol vent refi ned coal processes are 
g i ven in Append i x  T. 
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2 .  ALTERNAT I VES , I NCLUDING  THE PROPOSED ACT ION  

2 . 1  I NTRODUCT ION  

2 . 1 . 1  Background 

The proposed action  i s  the constructi on and s hort-term operation  of a fac i l i ty to demonstrate 
the techn i ca l  feas i b i l i ty ,  economi c v i a bi l i ty ,  and envi ronmenta l acceptab i l i ty of the SRC- I I  
so l vent refi ned coal proces s  at near-commerc i a l  sca l e wi th the potent i a l  to expand to commerci a l 
scal e ,  i f  s uccessfu l . Demonstration  p l ants are expected to exped i te commerc i a l  app l i cat ion of 
coal convers i on techno l o g i e s  by reduc i ng the techn i ca l  and economi c and envi ronmental ri s ks 
assoc i ated wi th the f i rst commerc i a l  fac i l i ti es . I nformat ion obtai ned by envi ronmental mon i toring  
and effl uent and contro l equ i pment testi ng duri ng demonstration operati ons  wi l l  reduce the  
envi ronmental ri s ks a s soci ated with  the fi rst commerci a l  p l ant .  

The contract between DOE  and the  i ndustri al  partner d i rects the  i ndustri a l  partner to  propose a 
s i te- spec i fi c  des i g n  for a 6000-ton-per-stream-day ( tpsd )  p l ant . The s i te sel ected mu st be 
s u i tabl e for construct i on of a commerci a l  fac i l i ty hav ing  a capa c i ty of about 30 , 000 tpsd . The 
demonstration  p l ant des i gn must be capabl e of comp l yi ng wi th a l l app l i cabl e envi ronmental requ i re
ments i nc l udi ng : 

• New Source Performance Standards , 

• Preventi on of S i gn i fi cant Deteri orat ion Regu l ations , 

• emi s s i on and d i scharge l im itations , 

• envi ronmental qua l i ty standards , and 
• other Federa l , State , and l ocal  standards and regu l ati ons , i nc l udi ng requ i rements to 

obta i n  construction  and operat i n g  perm i t s  for a i r  emi s s ion  sources , wastewater treatment 
fac i l i t i es and d i scharges , and sol i d  waste storage and d i s posal  fac i l i t i es .  

Al though compl i ance wi th c urrent and proj ected standards wi l l  req u i re app l i cation of state-of
the-art control techno l ogy , s tandards do not yet e x i s t  for most  of  the c hemi cal  enti t i es found 
in S RC materi a l s or in many other c hemi cal  proces s operat ions . Thus , comp l i ance with exi st ing  
and  even proj ected requ i rements for mater ia l s with  c urrentl y known hazards wi l l  not  ensure com
p l ete p rotecti on of the work force , the publ i c ,  or the envi ronment . For th i s  reason , the p l ant 
has been des i gned to i ncorporate mea sures to m i t i gate the hazards  associ ated wi th re l ea s i ng 
harmful chemi ca l s .  These des i gn features are d i scus sed i n  Sects . 2 . 2 . 1  and 4 . 1  and Appendi x  C .  

2 . 1 . 2  Al ternative  act i on s  avai l a bl e to DOE 

The proposed act ion i s  the constructi on and operation  of a demonstration  p l ant  in accordance 
wi th the proposed process  des i gn eval uated in t h i s  F i na l  Envi ronmental Impact Statement ( FE IS ) . 
Th i s  des i gn i s  descri bed i n  Appendi x C .  

The envi ronmental i mpacts o f  the proposed action  must be eval uated i n  compari son wi th the impacts 
of the a l ternat i ve actions  that may be taken by DOE : 

• se l ect  an a l ternat i ve s i te , des i gn , or p l ant l ayout to further reduce envi ronmental impacts 
and proceed wi th construct ion , or  

• determine  not  to proceed wi th construction  at any s i te ( no action ) .  

The proposed action  i s  descri bed i n  deta i l  i n  Sec t .  2 . 2 ,  and the resu l t i ng envi ronmental impacts 
are s ummari zed in Sec t .  2 . 3 . 1  and d i scussed in deta i l  i n  Sect . 4.  The i mpacts of a l ternati ves 
are compared wi th those of the proposed action in Sects . 2 . 3 . 2  and 2 . 3 . 3 .  

2 - 1  
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2 . 2  DESCRI PT I ON OF  THE PROPOSED  ACT I ON 

2 . 2 . 1  Proposed pl ant des i gn 

Th i s  secti on descri bes the bas i c  S RC- I I  process  and the maj or  feature s  of the c u rrently  proposed 
demon strat ion p l ant .  The c urrent ly  p roposed des i gn i s  descri bed in Append i x  C .  The proposed 
des i gn i s  evol v i ng and i s  under eval uat i on by both the Department of Energy ( DOE ) and the indus
tria l  partner ( S RC I nternati ona l , I nc . ) and  may be  further mod i fi ed .  Al ternati ve pl ant des igns  
are d i scu s sed i n  Sec t .  2 . 3 . 2 . 1 .  

Deta i l ed i nformat i on on vari ou s a spects of the p l ant des i gn i s  gi ven i n  Appendi x  C a s  fol l ows : 

1 .  process  descri pt ion and pl ant des i g n ;  

2 .  a i r  emi s s i on s  under norma l , startu p ,  shutdown , and emergency ope rat ing  cond i t i on s ; fug i ti ve 
emi s s i on s ;  and proposed and al ternati ve a i r  pol l ut i on control sc hemes ; 

3 .  wastewater d i scharge under norma l , startup ,  shutdown , and emergency ope rat i ng c ond i t i on s ; 
waste heat rej ecti on ; and proposed and a l ternat i ve wa stewater treatment schemes ; 

4 .  sol i d  waste d i sposal  i n format i on ,  i nc l ud i n g  s l ag l eachi ng tests ,  s l ag d i sposal  area des i gn , 
water sol ub l e sol i d  waste c haracteri s t i c s , and sol id wa ste d i sposal al ternati ves ; 

5 .  construct ion emi s s i on s ,  i nc l ud i ng  a i r emi ss i on s  and water di scharge s ;  

6 .  p l ant resource requ i rements duri ng the construct ion and ope rati on phases ; 

7 .  resu l ts of SRC- I I  c ombusti on tests ; and 

8 .  envi ronmental c haracteri sti c s  of the expanded commerci a l  p l ant . 

2 . 2 . 1 . 1  Overa l l proce s s  descripti on 

The demon stra t i on pl ant fac i l i t i e s  have been des i g ned to produce a prima ry product of l ow-sul fu r 
d i sti l l ate fuel oi l from P i ttsburgh seam coa l . By-products  i n c l ude substi tute natura l  gas ,  mi xed 
l i q u i d  butanes , propane , naphtha , ammon i a ,  e l emental s u l fu r ,  and tar ac i d s .  A s i mp l i fi ed fl ow 
d i a gram for t he pre l imi nary desi gn i s  presented i n  Fi g .  2 . 1 .  Product quanti t ies  from the demon
strati on pl ant are s hown i n  Tabl e 2 . 1 .  F i gure 2 . 2  s hows the l ayout of the p l ant on the proposed 
s i te ,  and F i g .  2 . 3  s hows the l ayout of t he process  area speci fi ca l l y .  

Coa l s i zed t o  5 c m  x 0 ( 2  i n .  x 0 )  wi l l  be del i vered by barge . From the un l oad ing  area , the coal 
wi l l  be conveyed for about 1 1 58 m ( 3800 ft ) to the storage area , w h i c h  wi l l  con s i s t  of two pi l e s .  
Coa l wi l l  b e  rec l a imed by a rotat ing drum system and con veyed t o  pu l veri z i ng-dryi ng equi pment for 
fi nal  s i ze and moi stu re reducti on s .  The fine coal wi l l  then be transferred to surge  storage b i n s  
from whi c h  i t  wi l l  b e  wi thdrawn for s l u rry m i x i ng . 

The demon strati on p l ant wi l l  use  the noncata l yti c ,  di rect-hydrogenati on SRC- I I  process  to l i quefy 
6000 tons of bi tumi nous  coal per stream day ( tp sd ) .  The pu l veri zed feed coal wi l l  be mi xed with  
a recycl ed hydrocarbon-mi nera l - re s i due s l u rry stream from the  p roces s  and  pumped toget her wi th 
hydrogen -ri c h  gases throug h  a pre heater to the d i sso l ver .  In  the di s sol ver ,  hyd rogenat i on and 
l i quefact i on reactions  wi l l  convert the coal i nto l i q u i d  and gaseou s products . Fl ue gases  from 
the fue l -fi red p reheater wi l l  consti tute the on l y  source  of a i r  emi s s i on s  from th i s  area of the 
pl ant under normal operati ng condi t i on s .  

T he  stream l ea v i ng t he  d i s sol ver wi l l  undergo a seri e s  of separations  that produce a heavy-l i q u i d  
stream contai n i ng t he m inera l a s h ,  a l i g hter l i q u i d  stream , and a vapor stream . A port i on of  the 
heavy-l i q u i d  stream wi l l  be recyc l ed to the s l urry mix  tan k ,  and the remai nder wi l l  be sent to a 
vacuum-di sti l l ati on tower .  The d i sti l l at i on wi l l  p roduce a mi nera l - res i due sl u rry , wh i c h  wi l l  be 
ga s i fi ed to produce the hydrogen requ i red by the proces s ,  and an overhead stream , wh i c h  wi l l  be 
combi ned w ith  the l i g ht l i qu i d  from the l i quefact i on separators and fed to a fracti onator ( d i st i l 
l ati on tower) . The fracti onator wi l l  separate th i s  stream i nto naphtha p l u s  l i g ht  and heavy fue l  
o i l s .  T he  vapor stream from the  fi rst sepa rator wi l l  be  treated to  remove hydrogen s u l f ide and 
carbon d i ox i de and then c ryogen i ca l l y  separated to produce a h i g h-puri ty hydrogen stream that 
wi l l  be recycl ed to the di sso l ver ,  a methane-ri c h  stream that wi l l  be upgraded to p roduce a 
p i pel i ne-qua l i ty ga s ,  and an ethane-ri c h  stream , from whi c h  propane and butane wi l l  be recovered 
as products . Part of the res i dua l  stream wi l l  be u sed as pl ant  fuel and the rest  wi l l  be con
verted to substi tute natural gas i n  the methanati on step . 

The thermal effi ci ency of the reacti ons that take p l ace i n  the di s so l ver wi l l  be q u i te h i g h .  
However,  the overa l l  effi c i ency o f  the p l an t ,  based on the heat ing  val ue o f  the products  i n  
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Table 2.1 .  Products from the demonstration plant8 

Q uantity 

Su bstitute natu ral gas 
L iq u id p ropane p rod uct 
Naphtha (nom inal  bOi l ing  range 

1 5G-385° F, 31°API )b 

Light  fuel  o i l  ( nom inal boi l i n g  
range 38�600° F ,  1 4.4° A P I ) b 

Heavy fuel o i l  ( n om inal  boi l ing 
range 60G-950° F ,  7 .� A P I ) b 

Anhydrous am monia 
E lemental su l fur  
Tar  acids 

S ynthesis fuel gas 
M ixed l iq u id b u tane product 
Methane-rich gas 

Products 

1 0.6 x 1 0· setd 
2,924 bblld 
3,368 bbl/d 

6,278 bbl/d 

2,871 bbl/d 

By-products 

30 short tons/d 
202 short tons/d 
43 b blld 

Plant fuel products 

30.8 x 1 0. ft3/d 
1 ,590 bblld 
34.6 x 1 0. ft3/d 

B tu/ lb  

21 ,630 
1 7,500 

1 7, 1 1 0  

1 6,930 

9,600 
4,050 

20,000 

H ig her heating 
value 

B tu/bbl  
( x 1 06) 

3.85 
5.02 

5.87 

6.40 

7.50 

Btu/set 

950 

8 Expected p roducts if the decision is made n ot to b u rn naphtha as fuel .  If naphtha 
is burned, rather than being a product, the su bstitute natural gas p roduction would 
increase to about 40 x 1 0S ft'l d .  

b L i q u id fuel  specific g ravity and API g ravity. A 1 0° API o il has a specific g ravity at 70° F of 
1 .0 i n  relation to water at 60° F .  The general form ula for API  is 

0 AP I  = 
1 4 1 . 5  

_ 1 31 .5 . 

specific g ravity 700 F/60° F 

re l at i on to that of the feed c oa l , wi l l  be 60% i n  the proposed des i gn .  The i neffi c i ency res u l t s  
from heat l o st i n  t h e  form of fl ue and stack gases , as  wel l as  aeri a l  and water coo l e rs .  

2 . 2 . 1 . 2  Supporti ng fac i l i ti e s  

The SRC process requ i res  a number o f  su pport i ng fac i l i t i e s  t o  ( 1 ) provi de requ i red materi al s and 
u t i l i ti e s  such as  steam , e l ectri c i ty ,  process  water ,  a i r ,  and n i trogen ; ( 2 )  treat products to 
ma rket  s pec i fi cati on s ;  ( 3 )  recover by-products ; ( 4 )  treat wa ste streams to remove pol l utants and 
p roduce effl uents s u i ta b l e  for i n- pl ant reu se , emi s s i on ,  or d i scharge ; and ( 5 )  prov ide  for the 
safe d i sposal  of sol i d  wa ste s .  The major  envi ronmenta l l y  important fac i l i t i e s  are descri bed 
bri efly i n  the fol l owing sect i on s .  

Ga s i f i cation  

The most important process  supporti ng operation  wi l l  be  the  gas i fi e r .  The requ i red hyd rogen may 
be most economi cal l y  produced by a part ia l  ox i dat ion gas i fi e r  ( Sect . 2 . 3 . 2 . 1  d i s cu s ses  a l terna
ti ves to the proposed gasi fi cati on system) . The Texaco ga s i fi e r  wi l l  react ( bu rn )  a ca rbon 
source wi th  a l i m i ted quanti ty of oxygen in the presence of steam to produce ca rbon monox i de and 
hydrogen . The ca rbon monox ide wi l l  then be reacted wi th steam in a s h i ft convers i on react ion to 
produce hydrogen and ca rbon d i oxi de i n  accordance wi th the fol l owi ng react i on : 

co + H20 � H2 + CO2 • 

A vari ety of  carbon sources , i nc l u d i ng coa l and oi l ,  cou l d  be u sed as gas i fi er feed . I n  the 
proposed des i g n ,  the mi nera l  re s i due s l u rry ( produced by vacuum d i sti l l ati on of the bottoms from 
the f i rst d i sso l ver effl uent separator) wi l l  conta i n  s i g n i f i cant amounts of ca rbon . Ga s i fi cati on 
of thi s materia l  wi l l  offer the dual  advantages of recovering  the carbon content of t he mi nera l  
res i due and  converti ng t he  res i due i nto a s l ag s u i tabl e for d i sposa l . Al ternatives  for d i spo s i t i on 
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of  the m i neral res idue and production  of hydrogen a re d i scussed in  Sec t .  2 . 3 . 2 . 1  and Append i x  C .  
To fac i l i tate separati on of  h i g h-pur ity hydrogen for process  u s e ,  oxygen wi l l  be  suppl ied to the 
ga s i fi er by the c ryogen i c  separati on of a i r .  Duri ng norma l operati on s ,  there wi l l  be no emi s s i on s  
t o  the atmosphe re from the g a s i fi cati on proces s .  The gasi fi cation  and s h i ft conversi on proce sses  
wi l l  be  net  con sumers of water ;  however ,  a wastewater stream wi l l  be produced that wi l l  be  d i rected 
to the wa stewater treatment  system . The s l ag produced by the ga s i fi e r  wi l l  be the major  sol i d  
waste produced by the proce s s .  Di sposal  o f  the s l ag i s  di scu s sed l ater i n  th i s sect ion and i n  
Appendixes  C a nd K ,  and the envi ronmenta l effects  are di scu s sed i n  Sec t .  4 . 2 . 2 . 2 .  

Wa stewater treatment and recovery 

Major  wastewater streams and contami nants . The expected normal wa stewater fl ow to the treatment  
plant  is  s hown in  Fi g .  C . 4  of Append i x  C ,  and  wi l l  cons i st of t he fol l owi ng  major streams : 

l .  proces s  sour  wate r ,  

2 .  cool i ng tower bl owdown , 

3 .  coal  p i l e  runoff , 

4 .  process  area runoff , 

5 .  s l ag d i sposal  l eac hate , and 

6 .  wash  wate r .  

Appendix  C descri be s  the compos i t i on of these streams , and Appendi x  K descri bes t h e  compo s i t i on 
of l eachates from coal  and g a s i fi e r  s l ag .  Abou t one- ha l f  the tota l wastewater fl ow wi l l  be the 
cool i ng tower b l owdown , depend i ng on the c hl orine  content of the feed coal  and ri ver i ntake 
water .  The most s i gn i fi cant contami nant in thi s stream wi l l  be c hromi um , whi c h  i s  added for 
corro s i on i n h i bi t i on .  The common i norgan i c  consti tuents that ori g i nate i n  t he makeup  water to 
t he cool i ng system wi l l  be concentrated and present i n  the b l owdown . 

Another one-th i rd of the wastewater fl ow wi l l  be proces s  sour wate r ,  the most heavi l y  contami 
nated stream . Hydrogen su l fide , ammon i a , and pheno l i c s  shou l d  be the maj or  contami nants i n  thi s 
stream , a l ong  wi th  some cya n i de ,  thi ocyanate , and meta l s .  Trace compl ex organ i c s , s uch  as poly
nuc l ear aromati c  compounds , proba b l y  wi l l  a l so be  present i n  the stream . 

The remai n i ng porti on of the wa stewater wi l l  come from vari ous  sources : runoff from raw coal  
p i l e s ;  runoff from the d i ked areas where the p rocess  equ i pment , product storage , and s h i pp i ng 
a reas wi l l  be l ocate d ;  sani tary wa ste ; o i l  beari ng wastes ; and suc h l i g ht l y  contami nated waters 
as boi l er bl owdown and water fi l te r  backwa s h .  

T h e  contami nants i n  the runoff from the coal p i l es s hou l d  b e  most ly  di sso l ved i norgan i c  sol i d s  
c onta i n i ng trace quant i t i e s  of heavy meta l s .  The process  area runoff s hou l d  be contami nated wi th  
process  l i qu i d s ,  i nc l ud i ng certai n  h igh  boi l i ng poi nt hydrocarbon s .  The l andfi l l  l eachate shou l d  
conta i n  t he contami nants common to the coal  pi l e  runoff . The l i ght ly  contami nated wa stewaters 
s hou l d  conta i n  c h ief ly  i norgan i c s  and suspended sol i d s . 

Proposed design of the wastewater treatment  system . The wastewater treatment  system wi l l  treat 
process  wa stewater ,  l eachate s from the s l ag d i sposal  area and from the coal storage pi l e s , and 
contaminated ra i n  runoff from the process  area and from a l l product storage and s h i ppi ng areas  
( Appendix  C ,  Sect .  C . 3 . 6 ) . The system wi l l  a l so treat sp i l l s  of proce s s  l i q u i d s  occurr i ng in  
the mai n  proces s  area and  i n  the p roduct  storage and  s h i pp i ng area s .  These  sources  repre sent 
a l l the contami nated l i q u i d  streams in the fac i l i ty .  

T h e  demonstration  pl ant i s  des i gned t o  produce treated wastewater d i sc harge under normal oper
ati ng cond i ti on s  and i nc l udes prov i s i on s  for conta i nment and treatment of runoff resu l t i ng from 
a 24-h ra i n fal l event hav i ng a recurrence i nterva l of ten years ( t he 1 0-year , 24-h storm ) . The 
p l ant des i g n  al so prov ides  a reducti on of up  to 1 00% e l i mi nation  of water d i sc harge during  peri ods  
when r i ver cond i t i ons  and amb i ent  or d i scharge  water qual i ty do not perm i t  d i sc harge i n  an env i 
ronmental l y  acceptabl e manner.  

The treatment processes  wi l l  i nc l ude separati on of oi l y  wastes , aerobic  b i o l og i ca l  treatment 
fol l owed by fi l trati on , and final  pol i s h i ng of the effl uent by acti vated carbon . The system wi l l  
prov i de equa l i zati on and retention bas i n s  to retai n  l a rge wastewater fl ows during  rai n  events 
( primari l y  runoff and l eachate s )  and to promote m i x i ng , thereby prevent i ng upset of the b i ol ogi cal  
system resu l ti ng from s hock  by toxi c  components . 

I n i t ia l l y ,  the sour  water from the di sso l ver purge wi l l  be treated for phenol removal i n  the tar 
a c i d  recovery u n i t .  Di s sol ver sou r water wi l l  then be combi ned wi th  gasi fi er quench water and 
stre�m-stri pped in the ammon i a  su l fi de water stri pp i ng u n i t  to remove H2S and ammon i a .  Stri pped 
water wi l l  then be b i o l og ica l l y  oxidi zed a l ong wi th  other organ i ca l l y  contami nated wastes . 
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The effl uent from the b i o l og i ca l  ox i dati on un i t  wi l l  be treated before d i scharge by fi l trati on 
and acti vated carbon adsorpt i o n .  Fi l trati on wi l l  remove res i dua l  suspended sol i d s , a n d  adsorp
t i on wi l l  further reduce trace organ i cs , parti c u l ar ly  po l ynuc l ear aromati c hydrocarbons  ( PNAs ) .  
Sani tary waste wi l l  be treated separate ly  i n  a package bi o l o g i ca l  un i t .  

Ca rbon-fi l te red wate r ,  when the pl ant i s  operat ing  i n  the zero-d i sc harge mode , wi l l  g o  t o  the 
evaporator modu l e .  

Reduction  o r  e l imi nat i on o f  a d i scha rge  wi l l  be accomp l i s hed throug h  u se o f  the evaporation  that 
takes p l ace in the c ool i ng towers p l u s  a water rec l amat i on and recovery system in wh i c h  wa ste
waters wi l l  be pretreated and desa l i nated , produc i ng a recyc l e  water stream for proce s s  use and a 
bri ne stream ( see Append ix  C ,  Tabl e C . l l ) .  Al ternat i ve d i sposal  methods for the bri ne are bei ng 
eval uated ; a l ternat i v e  d i sposal methods are d i scu s sed i n  Sec t .  2 . 3 . 2 . 1  and Append i x  C .  Res i dues  
from wa stewater treatment  wi l l  be  d i sposed of i n  accordance wi th the requ i rements  of the  Re source 
Conservati on and Recovery Act ( RCRA) . A fl ow d i agram for the wastewater treatment system i s  
s hown i n  Fi g .  2 . 4 . 
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Emi s s i on i nventory. The pl ant emi ss i on i nventory i s  deta i l ed i n  Append i x  C ( Sect .  C . 4 . 1 ) for 
var ious  operati ng cond i t i on s .  The estimated emi ss i on rates of cri te r i a  pol l utants from poi nt 
sources  i n  the SRC- I I  fac i l i ty under normal operat ion after control are as fo l l ows : 

Cr i ter ia  pol l utant 

Sul fur d i ox i de 
Parti c u l ates 
Hydrocarbons 
N i trogen oxides  ( a s  N02 ) 
Car bon monox i de 

Emi s s i on rate ( g/ s )  

34 . 6  
1 6 . 3  

2 . 9  
58 . 9  

3 . 9  

Fo l l owi ng are descri pt i ons  o f  the control technol ogy empl oyed for eac h of these pol l utants .  
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S u l fur oxides  control . Su l fur  ox ides  control al ternatives  were consi dered for vari ou s parts of 
the pl ant and are d i scussed i n  Sec t .  2 . 3 . 2 . 1  and Append i x  C .  Fi red heaters and power boi l ers 
wi l l  be maj or sources  of su l fu r d i ox i de ; t herefore , se l ec t i n g  l ow-su l fur  p l ant fue l  wi l l  be t he 
c ontrol techn i q u e .  

A s  d i scu s sed l ater , a C l a u s  u n i t  wi l l  b e  u sed i n  s u l fu r recovery .  
Cl a u s  u n i t  wi l l  emp l oy a S he l l C l a u s  off-gas treat i ng ( SCOT ) u n i t  
T h e  SCOT effl uent gas  wi l l  b e  i nc i nerated pri or  t o  i ts re l ea se up  
wi l l  be  t he  pri nci pal S02 re l ease from t he pl ant . 

The tai l -gas  c l eanup of  the 
for add i t i onal  su l fu r  removal . 
the stack .  Thi s stack gas 

Hyd rocarbon control . Hydrocarbon storage tanks  wi l l  have vapor recovery systems in whi c h  vapors 
wi l l  be co l l ected , compre s sed , and returned to the proce s s i ng areas or to t he control l ed com
bustor u n i t .  A d i rec ted ma i n tenance program ( Append i x  C, Sec t .  C . 3 . 5 . 1 )  wi l l  appl y to a l l pump 
and compre s sor seal s ,  val ves , and dra i ns in 2 . 5-cm ( l - i n . ) and l arger process  l i nes  and equ i pment 
t hat conta i n  materi a l s hav i ng the greatest  potent i a l  for hea l th  impacts . Du r ing  process  u psets 
and emergenc i e s ,  the hydrocarbons wi l l  be sent to  the control l ed combu stor and fl are system , 
w h i c h  i s  descri bed l ater i n  thi s secti on . Append i x  C di scu s ses  the desi gn and emi s s i on s  from 
t he hydrocarbon control system s .  

Part i cu l ates control . Fug i ti ve coal pi l e  emi s s i on s  wi l l  be mi nimi zed by enc l os i ng conveyors 
and transfer poi nts , se l ecti ng stack i ng and rec l a imi ng equ i pment of l ow dust ing  potent i a l , and 
by sprayi ng the open storage pi l es wi th  water or pol ymer dust  i n h i bi tors . Vent ga s from coal 
p u l veri z i ng-drying  and transport operati ons  wi l l  be control l ed by cyc l one and bag house system s .  
Pl ant fuel se l ect ion a n d  fi ri ng control wi l l  b e  t h e  control method for c ombu sti on-generated 
part icu l ates and carbon monox ide .  S l ag hand l i ng sel ection  ( by wetted conveyors ) i s  the control 
method to be u sed for s l ag dust emi s s i on s .  Append i x  C d i scusses  a l ternative  part i c u l ate control 
systems consi dered . 

Ni trogen ox i des  control . The pri nci pal sources  of n i trogen ox ides  ( NOx ) wi l l  be the power 
bo i l er ,  coal  dryer ,  and f i red heaters . The quanti ty of NOx emi tted wi l l  be mi nimi zed by spec i 
fyi ng l ow-NOx bu rners and by app l yi ng severa l combu sti on modi f i cat i on tec hn i ques : fl ue gas  
rec i rc u l at ion ,  s taged combu s t i on , and  m i n i m i zed exces s  a ir  s ubj ect  to con strai nts  of CO and soot 
p roducti on . 

Sol i d  waste d i sposal 

uanti ti e s , and c l as s i fi cat ion . Four maj or types  of  sol i d  waste re su l t i ng from t he S RC- I I  
p rocess wi l l  be 1 s l a g  from the g a s i f i e r ,  ( 2 )  proces s  s l u dges , ( 3 )  a bri ne of  so l u b l e  sa l ts 
from wastewater desa l i nation , and ( 4 )  spent cata l ysts  and ad sorbents . Append i x  C prov i de s  
add i ti onal d i s cu s s i on of sol i d  wa ste c haracteri st i c s .  For de s i g n  pu rpose s ,  these wa stes are 
a ssumed hazardous  under the RCRA , s u bject to mon i tor i ng duri ng the demon stra t i on .  The quant i t i e s  
p roduced ( ba sed on  a 6000-tpsd coal feed ) o f  t h e  sol i d  wa stes are estimated i n  Tab l e 2 . 2 .  

Table 2.2. Estimated production rate 
of SRC-II solid wastea 

Type of waste 

G asifier slag 
P rocess s ludges 
Zero-d ischarge brine 
Spent catalysVadsorbent 

a A t  6000 tpd coal feed rate. 

Q uantity 
(tons/year) 

240,000 
1 4,000 

b 
250 

bA l iqu id brine w i l l  be produced when 
operating in the zero-wastewater-d ischarge 
mode. See Appendix C, Sect. C.3.7.2, and 
Table C . 1 1 .  

Met hods o f  d i sposal . I n  the base l i ne desi g n ,  a l l sol i d  wa stes and res idues  wi l l  be stored i n  
hazardous  waste l andfi l l s  wi th the excepti on o f  raw water treatment sl udg e .  The desi gn wi l l  
i ncorporate the fi nal RCRA , Publ i c  Law 94-580 ,  de s i g n  standard s for l andfi l l s  a s  soon a s  they 
are ava i l abl e .  Unti l then , the proposed s tandards p ubl i shed on December 1 8 ,  1 978 , wi l l  be u sed 
as a de s i g n  g u i d e .  Construct ion o f  t h e  di sposal  fac i l i ty cannot beg i n  unti l the fi nal  dec i s i on 
standard s are effecti ve and the neces sary RCRA permi t has been granted by the U . S .  Envi ronmental 
Protecti on Agency ( EPA)  or an approved state permi tti ng authori ty .  Append i x  C presents  a 



2-1 0 

c ros s- secti ona l di agram of the l andfi l l . The l andfi l l s  wi l l  be constructed and mai ntai ned i n  
accordance wi t h  appl i ca b l e  Federal and State sol i d  waste g u i de l i nes  and regu l at i on s .  Severa l  
a l ternat i ves  are under i nvesti gati on for d i spos i n g  of t h e  b i o l og i ca l  s l udge , bri ne o f  sol ub l e 
s a l t s ,  and the spent acti vated carbon . These are di sc u s sed i n  Append ix  C .  

Ba sed o n  a des i gn a s h  content o f  1 2% ,  the demon strat ion pl ant wi l l  produce about 7 2 0  ton s of 
g a s i fi er s l ag per day , whi c h  consti tutes t he maj or sol i d  waste stream . The quant ity of s l ag 
produced i s  equ i va l ent i n  wei g ht to the a s h  produced by conventi onal  coal combu st ion at  the same 
coal  feed rate wi th part i c u l ate emi s s i on control . The wet s l ag wi l l  be tran sported by bel t 
conveyor to the di sposal area l ocated on the west  s i de of H i g hway 5 3 ,  a s  i ndi cated i n  Fi g .  2 . 2 .  
Al thoug h the l eac h i ng  studi es performed to date i ndi cate that the s l ag wi l l  be des i gnated a s  
nonhazardou s ( see Append ixes  K and C ) , the d i sposal  area wi l l  be a secu re l andfi l l  des i gned i n  
accordance wi th  the requ i rements for di sposal o f  hazardou s wastes i n  the RCRA. 

Uncontami nated su rface ru noff wi l l  be d i verted away from t he d i sposal  area , and l eac hate wi l l  
be col l ected and pumped to the water rec l amati on system. Locat ion of t he s l ag d i sposal  area 
i s  s hown in F i g .  2 . 2 ,  and conceptual p l ans  and cros s  sect ions  of the proposed di sposal  area are 
s hown i n  F i g .  2 . 5  (wh i c h  s hows t he d i sposal  area under ex i st i ng cond i t i ons , at the end of the 
demonstrati on peri od , and at  the end of the commerc i al peri od ) and Append i x  C .  The envi ronmental 
i mpacts of s l ag di sposal are eva l uated in Sec t .  4 . 2 . 2 . 2 . 

Water-so l u bl e  sol i d  wastes wi l l  ori g i nate from the gas i fi cati on and d i sso l ver secti on s ,  from the 
cool i ng tower bl owdown , and from coal pi l e  runoff and s l ag l eachate . Under cond i ti on s  when ri ver 
d i sc harge of treated wastewater i s  restri cted , water rec l amat i on by desa l i na t i on wi l l  concentrate 
these sol i d  wa stes , i nc l ud ing  some heavy metal s ,  i nto a bri ne . Spec i a l  methods of bri ne d i sposal  
wi l l  be necessary and are conti n u i n g  to rece i ve study . At thi s time , several a l ternat i ves  are 
u nder consi derat i on ,  a s  descri bed i n  Sect .  2 . 3 . 2 . 1  and Append i x  C .  Evaporat ion fac i l i t i e s  are 
a l so pl anned for u se dur ing  p l ant shutdown s on col l ected rai nwater when ri ver cond i ti on s  precl ude 
d i sc harge of treated water.  

Sma l l amounts of catal yst used in support processes  wi l l  normal l y  be retu rned to the supp l i e r  
for reproce s s i n g .  Al umi na a n d  cati on and an i on re s i n s  wi l l  b e  di sposed o f  i n  a l andfi l l after 
a u sefu l l i fe of about three years . 

Ac i d-gas removal ,  s u l fur recovery ,  and tai l -gas  treati ng 

I n  the d i s so lver ,  hydrogen wi l l  react  wi th both organ i c  and i norgan i c  s u l fur to produce hyd rogen 
s u l fi de and other reduced s u l fu r  compou nds ( COS , CS2 ) .  Most of the su l fur wi l l  be conta i ned a s  
hydrogen s u l fide i n  t he vapor stream from the second separator ; however ,  a s i g n i fi cant amount of 
su l fur wi l l  rema i n  w ith  the l i q u i d  products , i nc l ud i ng the m i neral re s i due , and wi l l  be parti al l y  
l i berated during  s u bsequent proce s s i n g  steps . A su l fu r bal ance for the pl ant i s  presented i n  
Append i x  C .  The p resence o f  hydrogen s u l fide i s  consi dered undesi rabl e from a process  stand
po i nt ,  and ga seou s streams conta i n i ng exce s s i ve quanti t ies  of hydrogen su l fi de wi l l  be d i rected 
to ac i d-gas  ( carbon d i ox i de and hydrogen su l f ide ) removal systems at var iou s  l ocati ons  wi thi n the 
pl ant .  These systems wi l l  use  several commerc ia l  processes  i n  whi c h  the hydrogen su l fide wi l l  be 
a bsorbed i nto a scru bb ing  sol ut ion and then recovered from the sol ut i on by p hysi ca l  p rocess i n g , 
s u bsequentl y p roduci ng a concentrated hydrogen su l f ide stream and a c l ean gas stream for further 
proces s i ng or  u se .  The concentrated hydrogen su l fide streams wi l l  be col l ec ted from the vari ou s 
ac i d-gas treating  fac i l i t i e s  and wi l l  be rou ted to the su l fu r recove ry un i t .  The su l fu r recove ry 
u n i t  wi l l  cons i st of a two-reactor C l au s  pl ant and a SCOT un i t fol l owing  the Cl a u s  p l ant . I n  the 
C l a u s  u n i t ,  a porti on of the hydrogen su l fide wi l l  be burned to p roduce su l fu r di oxi de , whi c h  
wi l l  then be combi ned wi th  the unbu rned hydrogen su l f ide and passed over a cata l yst . The cata
l yst  wi l l  p romote an oxi dati on-reduct ion reacti on between the hydrogen su l fide and t he su l fu r  
d i ox i de t o  produce el ementa l su l fu r ,  whi c h  wi l l  be recovered and stored i n  mol ten form for sal e 
a s  a by-product .  The SCOT u n i t  wi l l  recover add i ti onal hydrogen su l f ide from the Cl a u s  tai l -ga s 
and send i t  to the Cl a u s  u n i t .  The ta i l -gas from th i s  un i t wi l l  then be i nc i nerated to convert 
re si dual  hydrogen su l fide and other reduced su l fu r  spec i e s  to su l fu r  d i ox i de . Thi s wi l l  vi rtua l l y  
e l imi nate su l fu r  recovery a s  a sou rce o f  odors and wi l l  reduce the acute tox i c i ty of the tai l 
g a s .  T h e  su l fu r  d i ox i de emi tted from t h e  ta i l -ga s i nc i nerator con sti tutes t h e  major  su l fu r  
d i ox i de emi s s i on from the pl ant and the envi ronmental impacts are eva l uated i n  Sec t .  4 . 2 . 3 .  
Al ternat ive su l fur control  technol og i e s  are descri bed and analyzed i n  Sec t .  2 . 3 . 2 . 1  and 
Append ix  C .  

Control l ed-combu stor-fl are system 

Under normal operati ng cond i ti ons , the on ly  continuous  emi s s i on sou rce s wi l l  be the process  
heaters , t he  tai l -gas i nc i nerator at the su l fur recovery un i t ,  t he  dust  col l ection  systems i n  the 
coal - hand l i ng a rea s ,  and the power bo i l er .  The rema i n i n g  process  un i ts are desi gned to operate 
wi thout re l eases  to the atmosp here ; however ,  dur ing  abnormal operat i ng  cond i t i on s  ( up sets ) , i t  
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wi l l  often be neces sary to rel i eve pressure i n  proce ss  u n i t s  to prevent damage to equ i pment  o r  
to prevent safety hazard s .  In  conventi onal c hemi ca l  and petrochemi ca l  proces s i n g  fac i l i t i e s , 
pressure rel i ef i s  normal l y  accompl i s hed by vent i ng  to an e l evated fl are stac k ,  where the exce s s  
mater ia l  i s  i g n i ted and burns  i n  the atmosphere wi thout addi ti onal control s .  Many of the SRC 
process  streams conta i n  compl ex orga n i c  materi a l s ,  some of whi c h  are known to have tox i c  or 
carci nogen i c  c haracteri sti c s ,  and conventi onal fl ares do not adequate ly  a s sure that combu stion of 
these materi al s wi l l  be comp l ete . The currently  proposed demonstrat i on p l ant a l so i nc l udes a 
control l ed combu sti on dev i c e ,  wi th a two-stage burner system that , by prov i d i ng adequate tempera
ture and res i dence t ime ,  wi l l  provide  a hi g h  degree of assurance of compl ete combu stion  of mate
r i a l s re l eased under many upset operat ing  cond i ti ons . L i q u i d  knockout vesse l s wi l l  be prov ided 
u pstream of  combu sti on dev i ces  in order to separate l i q u i d s  for retu rn to the ma i n  proces s .  
Emergency s i tuati ons  may req u i re extreme ly rap i d  venti ng o f  process  ve s se l s ,  whi c h  wi l l  requ i re 
a port i on of the gas  to bypass  the control l ed combu stor ,  w ith  the stream ( s )  di rected to one of 
the e l evated , smoke l e s s  fl are s .  

The control l ed combu stor ' s  pri nc i pa l  advantage over the fl are i s  that i t  reduces the emi s s i on of 
unburned hydrocarbon s .  Other streams , suc h a s  the gas i fi er outpu t ,  conta i n  mater i a l s that can 
be combu sted i n  a fl are a s  effec ti ve ly  as they cou l d  be combu sted i n  a c ontrol l ed combu stor ; the 
gas i fi cat ion system wi l l  therefore have a ded i cated fl are . The de si gn of the control l ed combus 
t i on system wi l l  a s sure that streams conta i n i ng s i gn i fi cant quanti t i e s  of comp l ex hydrocarbons 
are routed to the control l ed combu st ion system on a pri or ity bas i s  and are not di sp l aced by 
h i g her vol ume streams that conta i n  l ower concentrati ons of suc h su bstance s .  A purge-vent com
bu stor to control fug i t i ve l eaks  i nto the header system i s  al so  i nc l uded . 

The f lare system des ign  i s  evol v i n g ;  a l ternati ves to the fl are system are be i n g  eval uated and are 
d i scu ssed in Sec t .  2 . 3 . 2 . 1 and Append ix  C. Sect i ons 4 . 1  and 4 . 2 . 3  ana l yze the env i ronmental and 
hea l th a spects of the a l ternati ves  during  normal operation . 

As di scussed i n  Append i x  AA , a safety ana l ys i s  report wi l l  be prepared that wi l l  descri be emer
gency s i tuati o n s ,  the hea l th and env i ronmental ri sks  i nvol ved , and the method s for safe l y  hand l ing  
these s i tuati ons . 

Process  coo l i ng 

Control of proce s s i n g  operati ons  wi l l  req u i re the removal  of s i g n i fi cant quanti t i e s  of heat from 
process  stream s .  Wherever economica l l y  fea s i bl e ,  heat wi l l  be recovered by tran sfer to other 
process  stream s ,  by heat transfer  fl u i d s ,  or by steam generati on to i nc rease the overa l l thermal 
eff ic i ency of the p l ant to 60% . The s i ze of the demon strati on p l ant l i m i t s  the amount of heat 
recovery that can economica l ly  be empl oyed . At commerc ia l  sca l e ,  add i t i onal  heat recovery wi l l  
be economica l l y  feas i bl e ,  and the overa l l therma l effi c i ency of the p l ant i s  expec ted to ri se to 
a bout 70%.  Assuming  on ly  the heat recovery that i s  economica l l y  fea s i bl e  at demon strati on p l ant 
scal e and the u ti l i zation  of cost-effective d i rect a i r  cool i ng , the demon strat ion pl ant wi l l  
rej ect about 4 . 7  x 1 08 W ( 1 . 6  X 1 09 Btu / h )  of excess  heat ( th i s quanti ty of waste heat i s  approx
i mate ly  1 5% of the heat rej ected from the adj acent Fort Mart i n  power pl ant when it i s  operated at 
i ts rated capac i ty) . The c urrentl y  proposed des i gn uti l i ze s  a rec i rc u l ati ng  cool i n g  water system 
wi th mec han i ca l -draft wet cool ing  towers together with aeri a l  cool ers on sel ected hot process  
streams .  Porti ons  of the  cool i ng water system wi l l  u se a barrier  fl u i d  l oop  to  prevent hydro
carbon contami nation of the cool i n g  water from l eaks  in heat exc hangers . 

Rep l ac i ng evaporated water in the proposed cool i n g  system wi l l  con sume more water than a l l other 
p l ant u ses  combi ned . Wi thout a l a rge water l oss  by cool i ng tower evaporat ion , zero-process  
l i qu id  d i sc harge cou l d  not  be  achi eved when req u i red by ri ver fl ow cond i t i ons  and  water qual i ty .  
Al though  a nonevaporative dry-cool i ng system cou l d  theoreti ca l l y  be u sed t o  reject the ent i re 
heat l oad of the pl ant , thi s wou l d  a l ter the overa l l water bal ance and re su l t  i n  the need to 
d i scharge water more frequentl y .  Sect i on 2 . 3 . 2 . 1  and Append i x  C anal yze the envi ronmental i mpacts 
of wa ste heat rej ecti on systems and addres s  thei r effects on the p l ant ' s  water ba l ance and i ts 
wa stewater treatment system. 

Coa l  storage , preparat ion ,  and hand l i ng 

The storage area wi l l  con s i st of two p i l es ( both act i ve ) , tota l i n g  a 30-d capac i ty ( a bout 
200 , 000 tons ) ,  and wi l l  occupy an area of about 2 . 8  ha (7  acre s ) . The proposed l oc at i on of 
the coal  storage area i s  shown in Fi g .  2 . 2 .  

Du st  ( from mec han i ca l  ag i ta t i on and wind act i on )  and rai nwater runoff l aden w ith  su spended and 
d i s sol ved sol i d s  consti tute the princi pal  effl uents from rece i v i ng , conveyi ng , stori ng , and 
rec l a im ing  act i v i t i e s .  Rec l amati on wi l l  be by mechan ical rec l a imer .  To control fug i t i ve dust , 
a water-spray suppre s s i on system wi l l  be u sed at storage p i l es and at the un l oad i n g  fac i l i ty ,  and 
a l uffi ng- stacker and drum rec l a imer wi l l  be u sed to reduce fu gi t i ve l os se s .  Conveyors wi l l  be 
covered , and transfer  points  wi l l  be enc l osed . 
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The a rea surround i ng the storage p i l es wi l l  be g raded to d i rect uncontami nated surface runoff 
away from the p i l es ,  and the area under the coal wi l l  be contoured , l i ned w i t h  a natura l  or  
syntheti c mater i al , and  provi ded with  a dra i nage col l ection  system des i gned to  mi n i mi ze the 
rel ease of  l eachate s .  Col l ected l eachates wi l l  be pumped t o  the wa stewater treatment system . 
On s i te so i l s  are now bei ng exam i ned to determine  the i r  permeab i l i ty characteri sti c s .  Shou l d  
on s i te so i l s  prove un s u i tabl e for u se a s  l i ner  materi a l , a c l ay o r  synthe t i c  l i ner wi l l  be 
provi ded at the coal p i l e .  Append i x  C d i scusses  fug i t i ve emi s s i on s  from the coal p i l e ,  and 
Sect .  4 . 2 . 3  a na lyzes  the a i r  qua l i ty impact of these emi s s i ons . 

Product storage and s h i ppi ng 

Two separate product storage areas are pl anned . The truck  s h i pp i ng area near the ma i n  proces s  
area ( see Fi g .  2 . 3 )  wi l l  store and hand l e tar ac i d ,  propane , butane , and anhydrou s  ammon i a  and 
wi l l  prov ide  fac i l i t i e s  for truck l oad i n g .  The s h i pp ing  area at the south end of the pl ant s i te ,  
adjacent to the ra i l road and the Monongahe l a  R i ver ,  wi l l  pro v i de storage for naphtha and l i g ht 
and heavy o i l s ,  and l i q u i d  e l emental su l fu r  products and for fac i l i t i e s  for l oad i ng ra i l  cars 
( Fi g s .  2 . 2  and 4 . 3 ) . 

Al l l i q u i d  product and s u l fu r  storage areas wi l l  be d i ked and l i ned w ith  i mperv i ou s  materi a l  to 
conta i n  the rel ease of l i qu i d  product  materi al s i n  the event of tank  fai l u re or operator e rror .  
The capac i ty of  the d i ked area wi l l  be adequate to conta i n  the contents o f  the tank  pl u s  pre
c i p i tati on from the 1 0-year ,  24-h storm and water u sed i n  the event of a fi re .  Dra i nage from 
w i t hi n the d i ked area and runoff from the product l oad i ng area s wi l l  be pumped to the wastewater 
treatment system . The dra i nage col l ection  system wi l l  i ncorporate mea su re s  to prevent i nadver
tent releases  of  materi a l  to the envi ronment as a resu l t  of equi pment fa i l u re or operator error .  
The  heavy product storage area on  the Monongahe l a  fl oodpl a i n  i s  d i scussed i n  the fl oodpl a i n l  
wetl and s rev i ew i nc l u ded i n  Append ix  D and i n  Sec t .  4 . 8 .  

2 . 2 . 2  Proposed s i te :  Fort Marti n ,  West V i rgi n i a  

The proposed s i te con s i st s  o f  about 983 h a  ( 2430 acre s )  surround i ng the u n i ncorporated commun i ty 
of Fort Marti n ,  West V i rg i n i a .  About 1 51 ha ( 373  acre s )  wi l l  actua l l y  be req u i red for demonstra
t i on pl ant fac i l i t i e s . The s i te wi l l  be acqu i red through a combi nat ion  of purcha se and l ong-term 
l ease  arrangements . Al l areas req u i red for process  fac i l i t i e s  have e i ther been purc ha sed by the 
i ndustri a l  partner or  a re under purchase opti on to the Mononga l i a  County Deve l opment Authori ty .  
Negoti ati ons  are i n  progres s  for acqu i s i t i on o f  the rema i n i ng port i on s  o f  the proposed s i te .  

The proposed s i te i s  bounded on the southeast by the Monongahe l a  Ri ver , on the east by the Fort 
Mart i n  Power P l ant ( Monongahe l a  Power Company) ,  on the north by the We st V i rg i n i a-Pennsyl van i a  
s tate l i ne ,  and o n  the west and south by l and i n  private o r  corporate ownersh i p .  Except for 
a narrow fl oodp l a i n  wi th sma l l wetl ands a l ong the ri ve r ,  the s i te i s  h i l l y  terrai n  at an e l eva
t i on of  a bout 338 m ( 1 1 08 ft) ( MSL ) , or  9 5  m ( 3 1 1 ft) above the ri ve r .  The we stern port i on of 
the s i te has  been both deep- and stri p-mi ned ( stri p mi n i ng i s  currentl y in progress ) ;  thu s ,  thi s 
a rea con s i sts primari l y  of rec l a imed l ands i n  vari ous  stages of recovery ( Sect . 3 . 2 . 1 . 2 ) . The 
central port i on of the s i te a l ong H i ghway 53 con s i sts  primari l y  of pasture and gras s l and ( s ome of 
i t  rec l a i med s u rface-m i ned areas ) ,  whereas the eastern port i on , i nc l u d i n g  the steep s l opes a l ong 
the r i ver ,  i s  pr imari l y  forestl and . No c r i t i ca l  habi tat for any threatened or endangered spec i e s  
i s  l ocated o n  t h e  s i te .  Sei smi c r i s k s  are l ow (Sec t .  3 . 2 . 1 . 2 ) . 

Water qual i ty i n  the Monongahe l a  has i mproved s i gn i fi cantl y i n  the l ast  ten years and , al though 
st i l l  s u bj ect  to acid m i ne dra i nage and muni c i pa l  and i ndustr ia l  d i scharge s ,  it i s  consi dered 
adequate for pl ant u se  ( Sect .  3 . 2 . 2 . 3 ) . Previ ou s  stud i es have i denti f ied the Mononga hel a Bas i n  
a s  a n  area hav i ng l im i ted water suppl i e s  for energy devel opment ( Sect .  3 . 2 . 2 . 1 ) .  The Water 
Re sources Coun c i l  ( WRC ) ha s conducted a study on the i nfl uence of the pl ant on water resources . 
The resu l ts of th i s s tudy i nd i cate that there are wate r avai l ab i l i ty concerns for the demonstra 
t i on p l ant dur ing l ow-f low cond i t i on s  and for the commerci a l pl ant ( Sec t .  4 . 2 . 2 . 1 ) .  Use  of  
sha l l ow g roundwater for  domesti c purpose s i s  l i mi ted , but publ i c  water suppl i e s  are avai l a bl e ;  
deeper aqu i fers a re genera l l y  brac k i s h  ( Sect . 3 . 2 . 2 . 2 ) . 

Ambi ent a i r  qua l i ty mon i tor ing  conducted near the po i nt  of predi cted maximum fac i l i ty i mpact 
i nd i cates c urrent compl i ance wi th al l Nati onal  Ambi ent Ai r Qua l i ty Standards ( NAAQS ) and the 
avai l abi l i ty of the ful l c l a s s  I I  Preventi on of S i gn i fi cant Deteri orat ion ( PS D )  i nc rements 
( Sect .  3 . 2 . 3 . 1 ) .  

About 6 5% of the req u i red work force i s  anti c i pated to come from the s i te v i c i n i ty .  The avai l 
ab i l i ty of s i ng l e-fami l y  hou s i ng u n i t s  and rental un i ts i n  Mononga l i a  County appears  to be adequate 
to meet the demand exerted by i n-mi grat ing  constructi on workers . However ,  demand for l ow-cost 
s i ng l e-fam i l y  u n i ts may exceed the suppl y ,  and it i s  poss i bl e  that a probl em cou l d ari se from 
construction  l abor compe t i ng w ith  u n i vers i ty students for renta l un i ts .  In add i t ion , mobi l e  
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rental u n i ts are i n  s hort supp ly  i n  �Ionongal i a  County ,  and the demand may exceed the supp l y .  
Traffi c congest ion i n  the s i te v i c i n i ty has been i denti f ied a s  a potenti a l  s i gn i f i cant impact area 
and the State of  West V i rg i n i a  has commi tted to pro v i de adequate access to the s i te ( Sect .  3 . 2 . 4 ) . 

See Sect . 3 . 2  for a more compl ete descr i pt ion of the s i te .  

2 . 3  COMPAR I SON O F  ALTERNAT IVES  AVAI LABLE  TO DOE 

Three al ternati ve actions  may be taken by DOE : 

• proceed w i th the proposed action ( Sect . 2 . 3 . 1 ) ;  

• sel ect an al ternati ve  des i gn , or  s i te ,  to reduce envi ronmental i mpacts further and 
proceed w i t h  construction  ( Sect .  2 . 3 . 2 ) ; 

• determi ne not to proceed w i th constructi on at any s i te - no acti on ( Sect . 2 . 3 . 3 ) . 

The envi ronmental i mpacts res u l t i ng from each of these a l ternati ves are s ummari zed and compared 
bel ow .  

2 . 3 . 1  P roceed wi th construct ion  i n  accordance w ith  the cu rrently proposed act i on 

2 . 3 . 1 . 1  I mpacts duri ng demonstrat i on 

The envi ronmental impacts resu l t i ng from construct i on and operati on of the demonstrati on pl ant 
at the proposed Fort Mart i n  s i te in  accordance with the c urrently  proposed des i gn are descri bed 
i n  Sects . 4 . 1  and 4 . 2 .  

I n  summary , construct ion  and operati on of the pl 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 owing  impacts : 

• Through c hemi cal react ions  i nvol v i ng coal , the SRC process  wi l l  produce a broad range of 
materi a l s  that conta i n  carc i nogen i c  and mutagen i c  organ i c  compounds , i nc l udi ng aromati c 
ami nes , aromati c and heterocyc l i c  compounds , h i gh ly  subst ituted phenol s ,  and other compounds . 
The pub l i c  cou l d  be exposed to these s u bstances i n  fug i t i ve emi s s i o n s  ( l eaks ) ,  emi s s i ons from 
the pl ant fl are system , wastewater d i s c harge to the Monongahel a Ri ve r ,  and SRC l i q u i d  s p i l l  
duri ng product transpo rt .  Po i nt source  a i r  emi ss ions , ons i te s p i l l s ,  and sol i d  waste d i sposal 
are not s i gn i fi cant sources . Fug i t i ve hydrocarbon emi s s i on s  w i l l  be reduced through  the use 
of spec i a l  mechan i ca l  des i gn and equ i pment se l ection  for potent i a l  l eak  po i nts and a " d i rected 
ma i ntenance" program . The fl are system serv i ng the l i q uefact ion  and d i s t i l l at i on equ i pment 
wi l l  be used to reduce emi s s i o n  of these hazardous substances through  the use of a control l ed 
combustor .  D i scharge of hazardou s  substances to the Monongahel a R i ver wi l l  be reduced 
through  the use of an extens i ve wastewater treatment system wi th zero-d i scharge capabi l i ty .  
Impacts from S RC l i q u i d  product  sp i l l s  wi l l  be reduced by carefu l se l ection o f  ma rkets , 
routes , transportation  equ i pment , a devel oped pl an for s p i l l  c l eanup and countermeasures , 
and cooperation  w i t h  the EPA and the Coast Guard i n  the event of a s p i l l  ( Sect .  4 . 1 . 3 ) . 

For workers i nvol ved i n  ma i n tenance operati ons , s ki n  contact and i nhal ation  are of concern . 
Fo r other catego ries  of workers at the p l ant s i te ,  fug i t i ve emi s s i on s  to the atmosphere 
are expected to be the maj or  exposure source and wi l l  be reduced by the meas u res d i scus sed 
a bove . H i g h l y  deta i l ed ma i ntenance procedures wi l l  be devel oped based on expe ri ence at the 
S RC p i l ot pl ants and at other i ndustries  i n vo l ved in handl i n g  mater i al s that a re hazardous  
if  personal contam i nation  occurs ( Sect . 4 . 1 . 3 . 4 ) . 

The p i l ot pl ants at Fort Lew i s ,  Was h i ngton , and Wi l sonvi l l e , A l a bama , have operated s i nce 
1 974 wi thout any overt hea l th  effects un i que to the i r  operat i on . Howeve r ,  the s i ze of the 
work force and the l ength of study times are not adequate to a l l ow conc l us i on s  concern i ng 
potenti a l  l ong-te rm effec ts to be drawn i n  an ep i demi o l og i ca l ly  s i g n i f i cant manner . The 
DOE and other agenc i es are sponsoring  programs for c haracteri z i ng and asses s i ng the heal th  
ri s ks of S RC processes as soon  a s  pos s i bl e .  I n  add i t i o n ,  a l l TSCA req u i rements re l at i ve to 
hea l th  ri s ks of products wi l l  be met before operation  of the demonstration  pl ant beg i ns . 
Major  l on g-term c hemi cal , b i o l og i ca l , and mon i tor ing  stud i e s  a re u nder way to determine  the 
spec i f i c  c haracter i s t i c s  of SRC materi a l s and the effects of management and control s on them 
( Append ix  V ) . Resu l ts of programmati c efforts to date a re encou rag i ng .  I ndustri a l  hygi ene 
management w i th i n  the Fo rt Lew i s p l ant appears to be effecti ve and to provi de a sound bas i s  
for deve l opi ng the program to be empl oyed at the demonstration  p l ant . Exposure mon i tor i ng  
for  both t he  work fo rce and  t he  publ i c  wi l l  be a major  feature of  t he  hea l th protecti on 
prog ram ( Sects . 4 . 1 . 3 . 5 , 4 . 1 . 3 . 6 , 4 . 5 . 3 . 1 ,  and 4 . 6 . 9 ) . Construct ion and operation  of the 
p l ant in accordance w ith  the proposed des i g n  and mon i tor ing  and m i t i gat ion meas ures wi l l  
ens u re l ow exposu res and thus  l ow ri s k  to the publ i c ,  the work forc e ,  and the envi ronment 
( Sect . 4 . 1 ) .  
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• Sp i l l s  of SRC- I I  products  have the potenti a l  for cau s i ng s i g n i fi cant adverse impacts to 
surface waters  and groundwaters . The SRC- I I  fac i l i ty wi l l  be des i gned for max imum conta i n
ment of any mater i a l s sp i l l ed on s i te .  Areas  su scept i b l e  to sp i l l s  wi l l  be l i ned w ith  
imperv i ou s  materi a l  to  prevent i nfi l trati on of contami nants to  groundwater and  wi l l  be 
su rrounded by d i kes to prevent contami nation  of surface waters .  Sp i l l ed materi a l  w i l l  be 
co l l ected by the runoff contai nment system and routed to o i l  and water separators for 
recyc l e  or treatment of s p i l l ed materi a l s .  These fac i l i ty-de s i g n  and s p i l l -control measures  
wi l l  greatl y reduce the  con sequences  of  ons i te sp i l l s  ( Append i x  C ,  Sec t .  C . 3 . 5 . 3 ) . 

Sp i l l s  of SRC- I I  products d ur i ng tran sportation  may at some t ime res u l t i n  d i rect or i nd i rect 
exposure of the publ i c  ( Sect .  4 . 1 . 3 . 8  and Append i x  Z ) . Sp i l l ed materi al s may enter su rface 
water or  g rou ndwater supp l i e s ,  be d i s pe rsed i nto the atmosphere , or cause exposure duri ng 
c l eanup operati on s .  I t  i s  a ssumed that SRC- I I  l i qu i d  fue l  products  wi l l  be s h i pped by u n i t  
tra i n  t o  Ba l timore , Maryl and , and wi l l  cros s  numerou s streams . Based o n  observed ra i l  sp i l l  
frequenc i e s  for s im i l ar product s ,  sp i l l s  of SRC- I I  l i qu i d s  to water bod i e s  can be expected 
to occu r every 30 to 60 months ( see Append i x  Z ,  Sec t .  Z . 4 . 1 ) .  The worst-case s p i l l  of 
S RC- I I  l i qu i d s  in tran s i t  i s  con s i dered to be a l os s  of 7 5 , 800 l i ters  ( 20 , 000 gal ) to the 
Potomac at the Harper ' s  Ferry ,  West V i rg i n i a ,  cro s s i n g .  Suc h a sp i l l  cou l d  cause a m inor  
water- supp ly  emergency for  Wa sh i ngton , D . C . , whose wa ter i n ta ke i s  80  km  ( 5 0  mi l e s )  down 
stream from that c ro s s i ng . Such  a worst-ca se sp i l l  i s  con s i dered to be exceed i n g l y  un l i ke l y  
( see Append i x  Z ,  Sec t .  Z . 5 . 2 ) . 

A worst-case sp i l l  to a stream cou l d  re su l t  i n  mas s i ve morta l i ty of r iver  bi ota for a d i s 
tance of  5- 1 5 km  downstream from the spi l l  s i te .  Impacts wou l d  be due pr inc i pal l y  to the 
water-sol u b l e  compound s ,  spec i fi ca l l y  the phenol i c  and ani l i ne compou nd s .  Impac ts on aquat i c  
ecol ogy a n d  water qua l i ty wou l d  dec l i ne down stream as  d i l ut i on , uptake by organ i sms , adsorp
t i on by sed iments , photol ysi s ,  and vo l ati l i zation  occurred . Se l ec t i ve morta l i ty of ri ver 
b i ota wou l d  occu r  downstream from the zone of ma s s i ve morta l i ty ( Append i x  Z ,  Sec t .  Z . 5 . 2 . 1 ) .  

• About 1 5 1 ha ( 37 3  acres ) of l and wi l l  be converted from rural agri c u l tu ral and res i dent i a l  
u se  t o  i ndustri al  u se for the l i fe of the p l ant and removal of 5 4 0  h a  ( 1 350  acres ) of  l and 
( p r imari l y  pasture ) from agri cu l tural production  ( Sects . 4 . 2 . 1 . 1  and 4 . 2 . 1 . 3 ) . 

• About  60 peop l e  ( 24 res i dences ) wi l l  be d i sp l aced from the u n i ncorporated commun i ty of 
Fort Mart i n  ( Sec t .  4 . 2 . 1 . 1 ) .  

• Increased ero s i on and re su l tant sed iment l oad s to su rface waters w i l l  occur  dur i ng construc
tion . These  impacts may be  reduced to l ow l evel s by  impl ementing  control and  m i t i gation  
mea sures ( Sects . 4 . 2 . 1 . 2 , 4 . 2 . 2 . 1 ,  and  4 . 2 . 2 . 3 ) . 

• Vegetati ve commu n i t i e s  and i n  ava i l a b l e  w i l d l i fe ha bi tat wi l l  be reduced , wh i c h  wi l l  not 
impact any Federal - or  State- l i sted endangered or threatened spec i e s .  Breed i ng habi tat wi l l  
be reduced for several West V i rg i n i a  Heri tage Tru st Prog ram and Audu bon Soc i ety Blue List 
spec i e s ,  and proporti onate popu l at i on reducti ons  may occu r  ( Sect .  4 . 2 . 1 . 3 and Append i x  E ) . 

• Severa l  important factors suggest that grou ndwate r i mpac ts from sl ag d i sposal wi l l  be 
mi nimal : ( 1 ) l abo ratory l eac hi ng tests of SRC- I I  p i l ot p l ant s l ag i nd i cate that the s l ag 
appears to be non hazardous  under proposed RCRA cri teri a ;  ( 2 )  the soi l s  are genera l l y  deep , 
of l ow permeabi l i ty ,  and have h i g h  s i l t  and c l ay contents ( al l favori ng attenuation of 
contam i nants ) ;  and ( 3 )  RCRA gu idel i ne s  for construction  of a secure l andfi l l  wi l l  be 
fol l owed . A mon i tori ng  prog ram wi l l  be i mp l emented to i dent i fy potent i a l  fa i l u res  in the 
conta i nment system and resu l t i ng water qual i ty impacts ( Sects .  4 . 2 . 2 . 2 , 4 . 5 . 3 . 1 , and 4 . 5 . 3 . 2 ) . 
As d i scussed i n  Sec t .  2 . 2 . 2 . 1 ,  d i sposal  of several  other sol i d  wastes and sol u bl e  sal t 
bri nes that may be hazardous  i s  s ti l l  under study and has not been spec i fi ed i n  the cu rrent 
p l ant des i g n .  

• The destruction  o f  s horel i ne habi tat for con structi on o f  the barge doc k ,  barge s l i p ,  water 
i ntake structure , and wastewater d i sc harge structure wi l l  occur .  Shorel i ne devel opment wi l l  
remove habi tat that i s  va l uab l e  for s pawn i ng and feed ing  for some fi s h  s pec i es .  These 
habi tat l os ses may be m i t i g ated by preserving  and enhanc i ng hab i tat a l ong the rema i n i ng 
undi sturbed shore l i ne at the s i te ( Sects . 4 . 2 . 2 . 4 , 4 . 6 . 6 ,  and 4 . 6 . 7 ) . 

• Operati on of the demons tration  p l ant  wi l l  resu l t  i n  the con sumpti on of 226 l i ters of water 
per second from the Monongahe l a  R iver .  Under normal fl ow condi t i ons , water use  by the 
SRC- I I  fac i l i ty wi l l  have no s i g n i fi cant i mpact . However ,  duri ng l ow-fl ow condi t i on s  ( the 
7-d ,  1 0-year l ow fl ow) the demonstrati on pl ant wou l d  consume 2 . 2% of the river ' s  fl ow at the 
s i te .  Th i s  water use  wou l d  decrease  water avai l ab i l i ty to downstream users and reduce the 
downstream ri ver fl ow , wh i c h  di l utes i ncom i ng pol l utants , caus i ng up  to 2 . 3% g reater con
centrat ions  of these pol l utants . Barge traffi c for SRC- I I  feed coal wi l l  a l so  i nc rease the 
streamfl ow requ i red fo r l ock  operati on . Under extreme drought con d i t i ons  ( recurrence of 
the d rought of record ) ,  there wi l l  be i nadequate st reamfl ow to ma i ntai n  navi gati on . Under 
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s uch  cond i t i ons , s h utdown of the demonstrati on pl ant wi l l  probab ly  be neces sary .  DOE 
recogni zes that the water ava i l ab i l i ty probl ems of the Monongahe l a Bas i n  req u i re bas i n -wi de 
comprehens i ve pl ann i ng for water management ( Sect . 4 . 2 . 2 . 1 ) .  

• When the Monongahe l a  Ri ver ' s  a ss im i l at i ve capaci ty i s  adequate , the p l ant  wi l l  d i scharge 
treated wastewater .  Th i s  d i scharge wi l l  create a m i x i n g  zone havi ng degraded wate r qua l i ty ;  
outs i de thi s mi x i ng zone , however , on l y  m i nor changes i n  wate r qual i ty are expected . 
S i g n i f i cant water qual i ty impacts wi l l  be prevented by operati ng  the wastewater treatment 
p l ant i n  a zero-d i s charge mode dur ing  periods of l ow ri ver fl ow or when h i gh contami nant 
l oad i n g  i s  found in e i ther the d i scharge or the r i ver  ( Sect . 4 . 2 . 2 . 3 ) . 

• I nc reased stres s  wi l l  be p l aced on aquati c ecosys tems by treated wastewater d i s charge . The 
d i s charge of trace e l ements and organ i c  compounds wi l l  create a mi x i ng zone popul ated pr in
c i pa l l y  by pol l uti on-tol erant organ i sms . I n  and near the d i s c harge m i x i ng zone , organi sms 
wi l l  s uffer chron i c  effects from exposu re to sub l ethal concentrati ons  of toxi cants . The 
SRC- I I  di scharge , however , i s  not expected to deg rade substant i al l y  water qua l i ty or eco
system hea l th outs i de th i s  immedi ate d i scharge m i x i n g  zone ( Sect .  4 . 2 . 2 . 4 ) . 

• The water i ntake structure wi l l  wi thdraw 304 l i ters of water per second from the Monongahe l a  
Ri ver .  P l ankton i c  organ i sms  wi l l  be entrai ned i n  the i ntake fl ow , most  notab ly  i chthyo
p l ankton ( fi s h  l arvae ) .  ( J uven i l e  and adu l t fi s h  are not expected to be entrai ned due to 
the l ow i ntake vel oci ty . ) The s hore l i ne water i ntake structure may cause s i gn i f i cant ly  
more entrai nment  of aquati c organi sms than wou l d  a s ubmerged i n take c l oser to  m idstream . 
The on ly  i chthyopl ankton data ava i l ab l e  are for mi dchanne l ; however , i chthyop l an kton dens i ty 
may be greater at the shore l i ne based on observati ons  of fi s h  nests a l ong the r i ver ' s  edge . 
For a worst-case ana lysi s i t  was assumed that l ow ri ver fl ow and peak i c hthyop l ankton dens i ty 
occur s i mu l taneous l y ,  when actua l l y  severa l months typ i ca l l y  separate these two occurrences .  
Under l ow-fl ow cond i t i ons  the pl ant wou l d  wi thdraw 3 . 2% of the ri ver ' s  streamfl ow . The 
s horel i ne i ntake cou l d  therefore entra i n  more than 3 . 2% of the ri ver ' s  i chthyopl ankton under 
these worst-case condi t i ons . Al though mi dchannel appears to be the envi ronmental l y  prefer
ab l e l ocat ion for water i ntake , it is h i g h l i g hted for further eval uation  ( Sect . 4 . 2 . 2 . 4 ) . 
Duri ng detai l des i gn ,  DOE and the i ndustria l  partner wi l l  e val uate shorel i ne and s ubmerged 
water i ntake structures near m ids tream and thei r envi ronmental effects . 

• Col l ect i ve l y ,  the mu l t i p l e  impacts on the aquat i c  envi ronment ( l os s  and d i sturbance of 
s hore l i ne habi tat during  construct ion , wastewate r d i scharge , occa s i onal nonrouti ne di s 
charge s ,  a nd  other mi nor impacts ) have t he  potenti al to  c hange the  ri ver ' s  c haracter near 
the fac i l i ty and s h i ft the compos i t i on of the b i o l o g i cal commun i ty toward those s pe c i e s  
more tol erant o f  d i sturbance and e l e vated contami nant l eve l s .  Therefore , i t  i s  important 
that h i gh pri ori ty be g i ven to mi n im i z i ng the fac i l i ty ' s  i mpacts duri ng  construc t i on and 
operat ion , to emp l oy i n g  s u i tabl e m it i gat i ng measures ( Sect . 4 . 6 . 6 ) , and mon i tor ing  to 
determi ne whi ch impacts actua l l y  occu r and the success  of the m i t i gat i ng meas ures ( Sect . 
4 . 5 . 3 . 3 ) . 

• Ai r qual i ty d i s pers i on model i ng i nd i cates that pl ant operati on wi l l  comply wi th the al l owab l e 
PSD i nc rement consumpti on ( Sect .  4 . 2 . 3 . 1 ) .  

• Cri teri a  a i r  pol l utants of the g reatest concern wi l l  be part i c u l ates and s u l fu r  d i ox i de ,  
whi c h  wi l l  consume 34 . 9  and 1 3 . 3% , respecti ve l y ,  of the 24-h PSD i nc rement ( Sect . 4 . 2 . 3 . 1 ) .  

• The expec ted re l ease of fug i t i ve hydrocarbons wi l l  be about 95 tons per year , wh i ch produces 
a max imum ground- l evel  concentrati on of about 0 . 2%  of the background concentrati on ( Sect .  
4 . 2 . 3 . 1 ) .  

• Ozone concentrati on i s  not expected to be affected l oca l l y  because of the l ong-range trans 
port nature o f  the photochem i ca l  reac t i on o f  ozone ' s  precursors ( Sect . 4 . 2 . 3 . 1 ) .  

• Reduced- s u l fur-compound emi s s i on s  wi l l  be contro l l ed through recovery a s  e l emental  s u l fur 
( Sect . 4 . 2 . 3 . 1 and Append i x  C ) . 

• Carbon monoxi de emi s s i on s  wi l l  be of a mi nor nature ( Sect .  4 . 2 . 3 . 1 ) .  

• Cool i ng tower dri ft l osses  wi l l  be mi n imal , and near ly  al l of the dri ft wi l l  be depos i ted 
wi th i n  about 300 m ( 1 000 ft) of the towers . Cool i ng towers wi l l  be s i ted to mi n i m i ze v i s i 
b i l i ty and i c i ng effects . The heat rej ect i on rate wi l l  be equal  to 1 5% o f  adjacent Fort 
Mart i n  Power Pl ant when operated at i ts des i gn capac i ty .  V i rtu al l y  al l cool i ng tower 
i mpacts w i l l  occur on s i te .  The two sen s i t i ve l ocati ons for cool i ng tower impacts are 
H i g hway 53  and the e l ectri ca l  s ubstat i on ,  ne i ther of wh i ch wi l l  be s i g n i f i cantly affected 
( Sect .  4 . 2 . 3 . 1 ) .  
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• Normal s tartup and s hutdown operat ion emi s s i on s  wi l l  be l es s  than emi s s i ons at the des i gn 
l eve l ( Sect .  4 . 2 . 3 . 1  and Append i x  C ,  Sec t .  C . 4 . 1 ) .  

• Emergency u psets wi l l  vent gases to a control l ed-combusti on/fl are system wi th h i g h  emi s s i ons 
of short durati on ( Sect . 4 . 2 . 3 . 1  and Append i x  C ) . 

• H i gher n o i s e  l evel s caused by construction  of the p l ant .  Most of the construct i on wi l l  take 
p l ace a s u ff i c i ent d i stance from receptors that they wi l l  be exposed to no more than norma l l y  
acceptab l e noi se  l evel s [not exceedi ng 7 4  dBA at about  1 8 . 3  m ( 60 ft ) ] ; the excepti on wou l d  
be when construction  acti v i ty i s  w ith i n  th i s  d i stance of a s en s i t i ve receptor .  Temporary 
barri ers appear to be feas i b l e  i n  these areas ( Sect . 4 . 2 . 3 . 2 ) . 

• Di rect construction  empl oyment wi l l  peak at between 3800 and 5000 i n  1 983 . The creati on 
of between 1 600 and 2700 i nd i rect jobs  wi l l  resu l t .  Labor s hortages expected i n  s i x  key 
crafts ( e l ectri c i an s , mi l l wri ghts , i ronworkers , boi l ermakers , pi pefi tters , and i ns u l ators ) 
wi l l  resu l t  i n  between 1 400 and 1 800 construction  workers ' mov i n g  to the genera l  s i te area . 
I n c l u d i ng dependents , thi s move i s  predi cted to res u l t i n  a popu l ati on i ncrease of between 
2400 and 3 1 00 person s ,  w ith 67% ( about 1 260 persons ) expected to move to Mononga l i a  County .  
Th i s  popu l at i on i ncrease wi l l  l i ke ly  cause a shortage i n  mob i l e  home spaces un l es s  m i t i gat
i ng act ions ( Sect .  4 . 6 . 2 )  are q u i c k l y  taken . I n  the worst case , Mononga l i a  County publ i c  
schoo l s wi l l  not be s i gn i f i cantly  affected , but g reater stre s s  wi l l  be p l aced on the h i gh  
school s .  There may be l ocal i zed i nadequaci es i n  avai l ab i l i ty of water and  sewer serv i ce 
( Sect .  4 . 2 . 4 . 1 ) .  DOE i s  worki ng with  the Department  of Hou s i ng and Urban Deve l opment and 
l ocal  p l ann i ng agenc i es to i dent i fy means for m i t i gati ng hou s i n g , sewe r ,  and water shortage s  
( Sect .  4 . 6 . 2 ) . 

• The be st e st imate of the tota l popu l ati on growth i n  the area of Mononga l i a  County , West 
Vi rg i n i a ,  due to peak  demonstrati on phase construct ion  acti v i ty at SRC- I I  i s  between 2 . 0  
and 2 . 5% of projected 1 985 county popul ati on .  Th i s  anti c i pated growth fa l l s  far s hort of 
the conventi ona l cri teri a  for an anti c i pated boom-town impact . Con sequentl y ,  i t  i s  expected 
that the boom- town effects s i mp ly  wi l l  not occur ( Sect .  4 . 2 . 4 . 1 ) .  

• F i ve s i te s  e l i g i bl e  fo r the National  Reg i s ter of H i s tori c P l aces w i l l  be adverse l y  affected 
by the proposed pl ant :  Bel l d i na ' s  Bottom , Van  Voorh i s  Farm , Fort Marti n archaeo l og i ca l  s i t e ,  
t h e  G i ngri ch  Hou se , a n d  the Fort Mart i n  School /Commun i ty Center .  A Memorandum of  Agreement 
i s  under negot iat ion  wi th the Adv i sory Counc i l  on  H i stori c Preservation . The memorandum wi l l  
outl i ne m i t i gation  measures . M i t i gation  measures  ( Sects . 4 . 2 . 4 . 1  and 4 . 6 . 3  and Append i x  U )  
under consi deration  i nc l ude data recovery for three o f  the  e l i g i b l e  archaeo l og i ca l  s i tes  and 
the use of G i ngr i ch  House and the Fort Mart i n  School /Commun i ty Center as  an i n format ion 
center for the proj ect .  

• Removal  of the proposed s i te from the l oca l  tax base wi l l  occur for the durati on of demon
stration  operati on . As a res u l t ,  there wi l l  be no d i rect tax payments . Duri ng the con
struct i on pe riod , however,  approx i mate l y  $ 1 1 mi l l i on in bu s i ne s s  and occupa t i on tax revenue 
i s  expected to accrue to the State of West V i rg i n i a  i ndi rectly from constructi on subcon
tractors ( Sect .  4 . 2 . 4 . 1 ) .  

• Add i tional  traff i c  wi l l  occu r on l ocal  roads l ead ing  to the s i te .  The se  roads are i nade
quate both structural l y  ( to accommodate materi a l s  movement )  and i n  capac i ty (to accommodate 
the work force commut ing  traffi c ) . Substant i a l  upgrad i ng  of roads and bridges wi l l  be 
necessary .  Deta i l ed p l ann i ng for th i s  road upgradi ng  i s  under way by t h e  State of West 
V i rg i n i a ,  and upgrad i ng is  expected to be compl eted in  t i me to accommodate the peak demand 
( Sect .  4 . 2 . 4 . 1 ) .  

• Di rect empl oyment  of approximate l y  460 persons during  the operation  phase and secondary 
empl oyment of an add i ti onal 465 persons . The Morgantown-Mononga l i a  County area  i s  expected 
to have the capa c i ty to absorb a l l l ong-term proj ect-rel ated growth wi thout maj or negat i ve 
i mpac t ;  the p l ant payrol l wi l l  have a l arge pos i t i ve impact on the area ( Sect .  4 . 2 . 4 . 2 ) . 

• I ncreased ri ver traffi c wi l l  occur for coal de l i very by barge . The U . S .  Army Corps of 
Eng i neers has  determi ned that the exi st i ng  ri ver nav i gation  system i s  adequate to accom
modate the coal trans porta t i on needs for the demonstration  pl ant (Append i x  M ) . 

• I ncreased rai l traffi c wi l l  occur for product s h i pmen t .  An average of one u n i t  tra i n  
( 74 cars ) every other day wi l l  be requ i re d .  The ex i st i ng rai l system i s  consi dered 
adequate to accommodate the added traffi c wi thout s i gn i fi cant impact ( Append i x  Z ,  Sect . 
Z .  2 . 1 .  1 )  . 
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• The devel opment o f  the proposed SRC- I I  demonstration  p l ant a t  Fort Marti n ,  West  V i rg i n i a ,  
wi l l  neces s i tate the u s e  o f  the west  bank fl oodpl a i n  of the Monongahe l a Ri ver between R i ve r  
Mi l es 93 . 2  and 94 . 5 . The fac i l i t i e s  t o  b e  l ocated i n  the fl oodpl a i n  be l ow t h e  l OO-year 
fl ood e l evati on i nc l ude a barge unl oad i ng s l i p ,  a process  water i ntake fac i l i ty ,  the waste
water d i scharge , secti ons of a haul road and access ramps , and coal barge u n l oad i n g  and 
fl eet i ng faci l i ti e s . A l i m i ted area ( about 1 . 2 hal wi l l  be fi l l ed to su ppo rt the product 
storage a rea and i ts a s soci ated sp i l l  conta i nment fac i l i t i e s .  Based o n  the ana l ys i s  to 
date , no  feas i b l e  a l ternati ves ex i st to l ocati ng these fac i l i t i e s  w ith i n  the Monongahe l a 
R i ve r  fl oodp l a i n  ( Append ix  0 and Sect s .  4 . 6 . 6 ,  4 . 6 . 7 ,  and 4 . 8 ) . 

• Devel opment i n  the fl oodp l a i n  and i n  up l and areas wi l l  nece s s i tate the e l im i nati on of 
several sma l l  areas of wetl and hab i ta t .  Based o n  t h e  ana l ys i s t o  date , no  fea s i b l e  a l ter
nati ves are avai l ab l e  to further reduce these impacts . M it i gati on measure s , i nc l udi ng 
fac i l i ty des i gn modi fi cati ons and rep l acement strateg i e s , have been i ncorporated i nto the 
overa l l s i te devel opment p l an ,  and the resu l tant fl oodp l a i n-wetl and i mpacts of the proposed 
SRC- I I  demonstrati on p l ant are cons i dered to be m i n i ma l  ( Append i x  0 and Sects . 4 . 6 . 6 , 4 . 6 . 7 ,  
and 4 . 8 ) . 

Cumu l ati ve effects 

The five- state reg i on su rround i ng the SRC- I I  s i te ( West V i rg i n i a ,  V i rg i n i a ,  Ohi o ,  Ma ryl and , and 
Pennsyl van i a )  wa s exami ned to determ i n e  ex i st i ng or  potent i a l  sources of competing  l a bor demands  
that may i nfl uence t he  ab i l i ty of  t he  SRC- I I  contractors to  obta i n  s k i l l ed c raftsmen not  avai l 
a b l e  from wi th i n  the spec i fied commut i ng zones . 

Exten s i ve exami nati on of cu rrent secondary data sources and i n tervi ews wi th l oca l  offi c i a l s d i d  
n o t  reveal  any other maj or construction  proj ects that are or wou l d  b e  l i ke ly  t o  represent any 
s i gn i fi cant compet i ng demand for s k i l l ed construct i on l abor i n  the fi ve-state reg i on .  Th i s  
exami nati on cons i dered refi nery constructi on and/or major  mai ntenance , the often proposed Lake
Front Steel Mi l l  in  Oh i o ,  the retrofi tti ng of vari ous  power p l ants for a i r  pol l ut i on control , 
governmenta l l y  mandated convers i on of o i l - and gas-fi red power p l ants to coal burn i ng ,  the DOE 
Gas Centri fuge P l an t ,  general power pl ant constructi on , and the Fai rmont Energy Corporation coke 
p l ant near Morgantown . 

Another procedure undertaken to a scerta i n  l abor demand i n  the fi ve-state reg i on was spec i fi ca l l y  
i n  regard t o  power p l ant construct i on and i nvol ved project ions  made by the Construc t i on Labor 
Demand System ( C LDS )  devel oped by the U . S .  Departments of Energy and Labo r .  These proj ections  
are by c raft and i nd i cate that from 1 979 to 1 983 l arge numbers of s k i l l ed construct i on workers 
wi l l  become avai l ab l e  for emp l oyment as the anti c i pated l evel  of power pl ant construct ion dec l i ne s  
i n  the fi ve- state reg i o n .  Barring a su bstanti a l , unan t i c i pated i ncrease i n  power p l ant con
s truct i on , it appears that no cri ti cal  s k i l l  shortages are l i ke l y ,  wi th the pos s i b l e  excepti on 
of boi l erma kers . Any dec l i ne i n  act i v i ty from that uti l i zed for CLDS projecti ons wou l d  on l y  
rei nforce th i s  fi ndi n g .  The most l i ke l y  s i tuat ion currentl y i s  that even a s i gn i fi cant i ncrease 
in l abor requ i rements over current projections  s houl d not create i ns u rmountab l e  l abor shortages 
i n  the fi ve- state reg i on ( Sect . 4 . 2 . 4 . 1 ) .  I t  i s  known that four  other  potenti a l  coal convers i on 
p l ants are be i ng cons i dered for West  V i rg i n i a .  However , i t  i s  not cons i dered l i ke l y  that con
structi on sc hedu l ed for such p l ants wou l d  overl ap SRC- I I  construct i on ;  thu s , the constructi on
phase cumu l ati ve soc i oeconom i c  i mpact shou l d  be negl i g i b l e  ( Sect .  4 . 2 . 4 . 3 ) . 

The add i t i ve a i r  qua l i ty effects of the nearby Fort Mart i n  steam p l ant as we l l as a l l exi st i ng  
sources a re i nc l uded a s  observed bac kground ( Sect . 3 . 2 . 3 . 1 ) .  T he  cumu l at i ve a i r qua l i ty effects 
of these p l ants are thus  i nc l uded in  the d i s pers i on model i n g  presented in  Sect . 4 . 2 . 3 . 1 .  Ana l ys i s 
of the i nteraction  of SRC- I I  w i th fac i l i ti e s  such  as the proposed Fai rmont Energy Corpora t i on 
coke p l ant and the aspha l t  p l a nt i n  Morgantown i n d i cates that because of the i r  re l at i ve l ocations , 
the di stance separat i ng them , and the prevai l i ng wi n d ,  the cumu l at ive  a i r  qua l i ty i mpacts wi l l  
be sma l l ( Sect . 4 . 2 . 3 . 1 ) .  

D ur ing  extreme droughts , the Monongahe l a  Ri ver Bas i n wi l l  face seri ous  streamfl ow defi c i ts wi th 
or wi thout the SRC- I I proj ect.  The demonstrati on proj ec t ,  however ,  wi l l  be a s i gn i fi cant new 
water consumer and wi l l  req u i re substant i a l  streamfl ow to operate the navi gat i on l oc ks i f  coal 
i s  to be transported to the s i te by barge , as  i s  c urrent ly  proposed . To reduce or e l im i nate 
SRC- I I ' s  contri buti on to l ow streamfl ows ; the demons trati on project wi l l  deve l op a l ternat i ve 
p l ans of operat ion that reduce or el i m i nate ri ver water consumpti on .  To resol ve the Monongahe l a  
Ba s i n ' s  cu rrent and future water prob l ems , the Water Resources Counc i l  and the Oh i o  Ri ver Bas i n  
Commi s s i on recommended devel opment of basi n-wi de water management programs ( see Sec t .  4 . 2 . 2 . 1 ) .  
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2 . 3 . 1 . 2 Impacts of  a l ternati ve fates of the fac i l i ty after the demon strati on 

One of the maj or objecti ves of the demonstrati on program i s  to expedi te the commerc i a l appl i ca
t i on of  the technol ogy by prov i d i ng a base for con structi on of the fi rst commerc i a l  faci l i ty . 
I f  a dec i s i on i s  made to proceed w ith constructi on of the demonstrat i on p l ant a s  p roposed , the 
contract ca l l s  for a two-year demonstrati on peri od , at the conc l u s i on of whi c h  the fac i l i ty may 
be purchased by the i ndustr i a l  partner .  I f  the demon stration  p l ant i s  not sol d ,  DOE may e l ect 
to continue  operat i on under the ex i st i ng contract for a peri od of up to n i ne months . 

The fol l ow ing  fates for the demonstrati on pl ant may res u l t from a dec i s i on to proceed wi th 
construct i on :  

• commerc i a l i zat ion by the i ndustri a l  partner at an expanded capac i ty ,  

• conti nued operati on of the fac i l i ty at demon strati on p l ant capaci ty , 

• convers i on of the faci l i ty to another government use , 

• mothba l l i ng of the fac i l i ty ,  or 

• decomm i s s i on i n g .  

Because con structi on o f  a commerci a l fac i l i ty at a n  expanded capac i ty i s  a major objecti ve of 
the demonstrati on program , 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 env i 
ronmenta l impacts o f  i ts cons tructi on and operati on are primary con s i de rations  i n  a dec i s i on to 
proceed wi th the project . Howeve r ,  it i s  poss i b l e  that the sa l e of the demon strati on p l ant wi l l  
n ot occur and that one of  the a l ternati ve fates wi l l  resu l t .  The probabl e i mpacts a s soci ated 
wi th each of the pos s i b l e  a l ternative  fates are i denti fied be l ow .  The impacts of commerc i a l  
operat ion at  expanded capaci ty are a l so  d i s cu ssed throughout Sec t .  4 . 2 .  

Commerc i a l i zat i on 

One of the pri mary objecti ves of the demonstrati on pl ant program i s  to obta i n  an envi ronmental 
data base . Th i s  data wi l l  be u sed by regu l atory agenc i es to estab l i sh requ i rements for mai ntai n 
i ng acceptabl e  envi ronmenta l qual i ty and by i ndustry for eval uat ing  the econom ic s  o f  a commerc i a l 
faci l i ty ,  i nc l udi ng the req u i red env i ronmental control s .  I t  i s  assumed that the dec i s i on to 
con struct a commerc i a l -sca l e  faci l i ty at the demon stration p l ant s i te wi l l  be made in con s i dera
t i on of i nformat ion that i s  currently  unavai l ab l e  and that wi l l  be obtai ned on l y  by construct i on 
and operati on of the demons trat ion fac i l i ty .  The ana lysi s that fol l ows focu ses  on envi ronmental 
i s sues that can be i denti f ied at thi s time as potenti a l  i mpacts of , or l i m i tati ons  to , commerci a l 
devel opment at the proposed s i te .  I t  i s  currently  est imated that commerci a l  devel opment wou l d  
i ncrease the producti on capac i ty of the demons trati on faci l i ty by a factor of 5 .  Emi s s i on es t i 
mates used i n  the impact anal yses o f  commerc i a l i zati on are conservat i ve . I t  s houl d be noted that 
DOE ' s Nati onal Env i ronmental  Pol i cy Act ( NEPA)  strategy ( Appendi x X) and cost-shari ng ag reements 
provi de that before any transfer of the demonstrati on p l ant  to the i ndustr ia l  partner , DOE wi l l  
prepare the appropri ate NEPA documentati on .  

Ai r gua l i ty .  Est imates have been made o f  the tota l s u spended part i c u l ates (TSP ) , S02 ' NOx , CO , 
and nonmethane hydrocarbons ( NMHC ) from the 30 , 000-tpsd expanded commerc i a l p l ant . Because the 
l ayout of the expanded commerc i a l  p l ant is s ti l l  conceptual , the l ocati on of emi s s i on sources 
( e . g . , heaters , boi l ers , s u l fur  recovery p l ant , etc . ) cannot be i denti f ied to the extent requ i red 
for d i spers i on model i n g .  The emi s s i on estimates for the commerc i a l -sca le  p l ant must be cons i dered 
a s  prel im i nary .  Duri ng opera t i on of the  demon stration  p l ant , exten s i ve source test ing  and  area 
mon i tori ng wi l l  be conducted to determine  the tota l emi s s i on s  and res u l t i ng ambi ent concentrati ons  
and  to  provi de appropri ate emi s s i on factors for use  i n  des i gn  of  the  commerc i al fac i l i ty .  

E st imates of the vari ous  contri buti ons t o  TSP from the expanded commerc i a l  p l an t ,  compared with  
those  from the  demonstration  pl ant , are  shown in  Append ix  C ,  Tab l e  C . 3 1 ; the  rati ona l e  u sed i n  
these determi nat i ons  i s  a l so exp l a i ned i n  the tab l e .  The emi s s i on rate o f  fug i t i ve dust from 
coal  and s l ag handl i ng i s  est imated to i ncrease by a factor of 5 over that of the demon strati on 
p l ant . The est imated i ncrease i n  the rate of fug i t i ve dust emi ss i on s  from coal s torage i s  a 
factor of 3 .  Po i nt  sources such  a s  the coal dryer/pul veri zer ,  pneumati c  trans fer , heaters , and 
boi l ers are expected to emi t  l ess  than f i ve t imes  the amount of parti cul ates emi tted from the 
demon strat i on p l ant .  The estimated tota l parti cu l ate emi s s i on s  wou l d i n crease from 1 8 . 0  g/s for 
the demonstrati on p l ant to 37 . 6  g/s for the expanded commerc i al pl an t ,  or by a factor of 2 . 09 .  

A compari son o f  S02 emi s s i on s  from the demonstrati on pl ant wi th emi s s i ons from the expanded 
commerc i a l  p l ant i s  shown in Tabl e C . 32 .  For the expanded commerc i a l  pl ant , i t  was a ssumed that 
the fue l  for a l l heaters and boi l ers wou l d  be pl ant gas  (w ith  a s u l fu r  content of 1 00 ppmv ) ; for 
the demonstrati on pl ant , a mi xed fuel of p l ant-produced hydrotreated naphtha (w i th a s u l fu r  
content of 0 . 1  w t  % )  and p l ant g a s  ( w i th a su l fur content o f  1 00 ppmv ) was a s s umed . Therefore , 
o n l y  about one-ha l f as much S02 wou l d  be emi tted per Btu of fue l  burned i n  the expanded commerc i a l  
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p l ant as i n  the demonstrati on p l ant . I t  was a l so assumed that the expanded commerc i a l  p l ant 
wou l d  have a s u bstant i a l l y  h i g her  thermal eff i c i ency because of add i t i onal  process  and des i gn 
i nformati on and because of such  des i gn features as i nc reased waste heat recovery , h i g her  gas i fi 
cat ion pres sure , and the use  of combi ned-cycl e  gas turb i ne dr ives  for l a rge compressors , wi th  the 
hot turbi ne-ex haust  gases uti l i zed for steam generati on .  Fuel requ i rements  for the expanded 
commerci a l  p l ant are estimated to be 4 . 5  b i l l i on Btu/h compared wi th 1 . 47 bi l l i on Btu/h for the 
demonstrat ion p l ant .  I t  further was assumed that the techn i ca l  performance and  rel i a b i l i ty of  
some of the  su l fur  recovery techno l o g i es wou l d  be  improved and  a l ternat i ves  c hosen so that the 
s u l fu r  concentration  in the H2S i nc i nerator stack effl uent wou l d  e s sent i a l l y  be cut  one-ha l f . 
For exampl e ,  Sel exol des u l fur i zat i on ( a  commerci a l l y  proven tec hnol ogy ) cou l d  be u sed i n  p l ace of 
Benfi e l d  and wou l d  reduce s u l fur emi ss i ons by more than 50% ( for  the demon strat i on case , Benfi e l d  
was assumed i n  the estimate o f  emi ss ions  and i n  a i r qual i ty impact anal yses to provi de a worst 
case ) . The rat i o  of S 02 emi s s i on s  from the expanded commerc i al p l ant  to that from the demonstra
t i on p l ant i s  2 . 2 1 .  

The maj or  factors affec t i ng i ncreased emi s s i on s  of NOx and CO from the expanded commerc i a l  p l ant , 
a s  compared wi th the demonstrat ion p l ant , are 

• the expanded commerc i a l  p l ant wou l d  have a fue l  consumpti on rate about three t imes  that 
of the demonstrati on p l ant , and 

• fuel u sed in the expanded commerc i a l p l ant wou l d  con s i s t  ent i re l y  of p l ant gases ( l ow 
n i trogen content )  rather than of a mi xture of naphtha and p l ant gas .  

Worst-case assumpt i ons  for NOx and C O  emi ss i on s  from the commerc i a l  p l ant pred i ct a n  i ncrease 
over those for the demonstrati on p l ant of 2 . 5  for NOx and 2 . 6  for C O .  

T h e  p l ot p l an of the expanded commerc i a l pl ant s hows two commerc i a l process i ng tra i n s  added 
to the 6000-ton/d demon strat i on proces s i ng tra i n .  A 200% i nc rease in p i p i ng and NMHC fugi t i ve 
emi s s i on potent i a l  i s  probab l e .  As a worst-case assumpt i o n ,  expanded commerc i a l p l ant em i ss i on s  
of fi ve t imes  those of the  demonstrat ion p l ant are used i n  t he  a i r q ua l i ty anal ys i s .  

The a i r qua l i ty impacts o f  operat i ng  an expanded commerc i a l SRC fac i l i ty were based o n  pre
l i mi nary i nformation on i ts emi ss i on s , whi c h  i s  conta i ned i n  Appendi x C ( Sect .  C . 8 ) . I t  was 
a s s umed that the contri buti on of each source to the i ncrease in maxi mum ambi ent concentrat i on , 
a bove that produced by the demonstrati on p l ant ,  wou l d  be i n  proporti on to the i nc rease i n  that 
source ' s  em i ss i o n s .  Thu s , the demonstrati on p l ant ' s  impacts were scal ed up  to g i ve projected 
commerc i a l -sca l e impacts . I t  shou l d  be noted that th i s  approach i s  extremel y  conservati ve and 
s houl d l ead to h i g h- s i de est i mates of maximum ambi ent concentrati ons . The assumpti on made i s  
that a l l the add i t i onal  emi ss i ons occur at prec i se ly  the s ame l ocati ons  and from the same 
re l ease hei ghts a s  do the demonstrati on p l ant emi s s i ons . I n  a l l probab i l i ty ,  the i nc reased 
emi ss i on s  wou l d  occur  over a l arger phys i ca l  area , wh i ch wou l d tend to reduce the atmospheri c 
concentrations  that were cal cu l ated by mere l y  scal i ng up emi s s i o n s .  

The resu l ts o f  these cal cu l ati ons for the commerc i al scal e fac i l i ty appear i n  Tab l e  4 . 1 4 . The 
consumpti on of PSD i ncrements is hi gh l i g hted in Tab l e  4 . 1 5 .  Based on the concentrati ons  pre
d i cted for the commerc i a l - sca l e  p l ant g i ven i n  Tab l es 4 . 1 4  and  4 . 1 5 ,  it  i s  expected that  the 
expanded p l ant and other potenti a l  sources wou l d  con sume 33 . 2% of the a l l owab l e  24-h  PSD i ncre
ment for  S02 and  75 . 6% of the  a l l owab l e  24-h PSD i ncrement  for part i c u l ates . I t  s hou l d  be noted 
that the avai l abi l i ty of PSD i ncrements cannot be proj ected to the date of the commerc i a l  pl ant 
operat ion .  

Because  the  reg i ona l l y  ava i l ab l e  PSD i ncrement i s  l imi ted , a commerc i a l  p l ant wou l d  consume a 
porti on of the PSD  i nc rement whi ch cou l d  potenti a l l y  be a s s i gned to other i ndustri al  operat i on s .  
Permi tting  the emi ss i on s  from the p l ant cou l d  therefore potenti a l l y  l i mi t other future i ndustri a l  
devel opment opportu n i ti e s  i n  t he  reg i o n .  Howeve r ,  i t  shou l d  be  noted that con sumpt i on of t he  PSD  
i ncrements , espec i a l l y  the  s hort- term ( 3- and  24- h )  i nc rements , i s  extreme l y  l oca l  i n  nature . I t  
i s  h i g h l y  un l i ke l y  that the short-term max imum impacts of two separate em i tt i ng fac i l i t i es wi l l  
occur i n  the same l ocat i on unl ess  they are al most adj acent to each other and meteorol og i ca l  
condi t i ons a re favorabl e to  such  an occurrence . 

See Sect .  4 . 2 . 3 . 1  and Append i x  C ,  Sec t .  C . 8 .  

Water u s e .  T h e  Monongahe l a  Ri ver wou l d  b e  t h e  p rimary source o f  water for a commerc i a l  p l ant .  
The U . S .  Army Corps o f  Eng i neers currently regu l ates fl ow i n  the Monongahe l a  Ri ver  a t  the Tygart 
Lake Dam to mai nta i n  a m i n i mum fl ow of about 9630 l i ters/s  ( 340 cfs ) between Tygart La ke Dam and 
Loc k  and Dam 7 .  

Wh i l e  the producti on capaci ty of the commerc i a l  p l ant i s  cu rrently projected to be f i ve times 
that of the demon strat i on p l ant , water consumption  i s  not expected to i ncrease in proport i on to 
the i nc rease in capaci ty .  The estimated consumpt i on by the expanded commerc i a l  p l ant i s  793  l i ters/s  
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( 28 cfs  or  1 2 , 500 gpm ) compared wi th 2 2 5  l i ters/s  ( 8  cfs or 3588 gpm )  for the  demonstration  
p l ant . The  reduct ion in  water consumpti on per  unit  of capac i ty for the  expanded commerci a l  pl ant 
i s  due primari l y  to those des i gn features ( di s cu s sed i n  Append ix  C ,  Sec t .  C . 8 . 2 . 2 )  that wou l d  
resu l t i n  i ncreased thermal effi c i ency for the expanded commerci a l  p l ant . The expanded commerci a l  
p l ant  wou l d  consume 8 . 2% of t he  cu rrent mi n imum fl ow.  Before commerc i al i zation , a Water Resources  
Counci l  ( WRC ) water assessment wou l d  be made to more accurate l y  assess  water avai l ab i l i ty and 
re l ated water i mpacts . Evo l u t i on of the des i gn bas i s for the commerci a l  p l ant has enabl ed thi s 
e st imate of water consumpti on u sed i n  th i s  FE I S ,  wh i c h  i s  more accurate than the val ue used i n  
the WRC report . I n  add i ti on ,  i f  the comme rci a l pl ant used the same source of coal as the demon
strati on p l ant and uses barge transport , the fl ow requ i red for l ock operation  with SRC- I I  feed 
coal  cou l d  range from 736  l i ters/s ( 26 cfs ) to 1 700 l i ters/s  ( 60 cfs ) ,  dependi ng on whether 
exi st i ng l oc k  capac i ty i s  i ncreased . 

Du r i ng l ow-f low peri ods , consumpti on by the commerci a l  pl ant wou l d  contri bute to s i gn i fi cant 
streamfl ow defi c i ts and wou l d  affect downstream water u sers . Under Pennsyl van i a ' s  water con
s umpti on pol i cy ,  the State cou l d requ i re mun i c i pa l  water supp l i ers to curta i l  the i r  wi thdrawal s 
or to make compensatory re l ea ses  from storage . Cons umpti on by the SRC- I I  commerc i a l p l ant cou l d  
i nc rease the frequency o f  th i s  occurrence . I n  addi t i on , streamfl ow defi c i ts ( due  to the S RC- I I  
commerc i a l  p l ant and other new water users ) cou l d  affect navi gati on , contri bute to water qua l i ty 
probl ems , and affect fi s h  and wi l d l i fe .  

I t  i s  anti c i pated that , during  the demon strati on phase , comprehens i ve bas i n-wi de p l ann i ng wi l l  
be undertaken , a s  suggested by the WRC . Th i s  p l ann i ng , together w ith  the experi ence ga i ned 
i n  the demonstrat i on p has e ,  wi l l  provi de a bas i s  for deve l op i ng a strategy to deal wi th water 
s upp ly  probl ems d ur i ng l ow fl ow .  Opt i on s  for reduc i ng streamfl ow defi c i ts , wh i ch cou l d  be used 
under a coord i n ated bas i n  pl an , i nc l ude bas i n -wi de water conservati on ,  add i t i onal  s torage and/or 
a l l ocation  of storage at ex i st i ng bas i n  reservoi rs ,  add i t i onal  water storage on s i te or off s i te ,  
and devel opment of suppl emental groundwater resources . 

See Sect .  4 . 2 . 2 . 1 .  

Water qua l i ty and aquati c ecol ogy. The wastewater handl i n g  and mon i toring  system env i s i oned for 
the expanded commerci a l  p l ant wou l d be s i mi l ar to the one be i ng p l anned for the demonstrati on 
p l ant .  Th i s  system i nc l udes prov i s i on for d i scharg i ng treated wastewater to the Monongahe l a  
Ri ver when the r iver  can a s s i mi l ate i t  wi thout v i o l a t i n g  i n-stream water qual i ty standards and 
for recyc l i ng treated wastewater wi t h i n  the process  when r i ver cond i t i on s  do not a l l ow d i scharge . 
Wastewater concentrati ons of contami nants i n  the treated wastewater d i scharge wou l d  be s i m i l ar to 
those for the demonstrat i on p l ant , wi th reducti ons i n  spec i fi c  contami nants dependi ng on i mprove
ments i n  the state of the art.  Because of the i nc reased q uant i ty of treated effl uent wate r ,  the 
i mpact of the expanded commerci a l  p l ant on the Monongahe l a  Ri ve r  with  regard to tota l d i s s o l ved 
s o l i ds ( TDS )  wou l d  be greater than for the demonstration  p l ant . Therefore , it i s  anti c i pated 
that the p l ant wou l d  operate in the zero-d i scharge mode more frequently and that proport i onately 
l es s  water and d i s so l ved so l i ds wou l d  be d i s charged to the r i ver from the expanded commerci a l  
p l ant  than from the demons trati on p l ant . A s  a res u l t ,  more sol ub l e sal ts p e r  ton o f  coal feed 
wou l d  be recovered on s i te by the expanded commerci a l  pl ant than by the demonstrati on pl an t .  

Sa l t  product i on i s  bas i ca l l y  proporti ona l t o  coa l i nput t o  the p l ant  so that t h e  expanded commer
c i al p l ant wou l d  produce 1 20 tons of sa l ts per day compared w i th 22 tons /d for the demonstrati on 
p l ant . I f  the demonstrat i on p l ant produces 22 tons/d of TDS and i s  al l owed 1 0% of the Monongahe l a  
Ri ver ' s a s s i mi l ati ve capaci ty by the reg u l atory agency , the ri ver ' s  capa c i ty to a s s i mi l ate TDS 
wou l d  have to be 2 20 tons/d .  The probabi l i ty g raph in Append i x  C, Sect . C . 4 . 2 . 2 ,  i nd i cates that 
the ri ver wou l d  have th i s a s s imi l at i ve capaci ty 95% of the t ime .  If the sa l t production  for the 
expanded commerc i a l  p l ant i s  1 20 ton s/d and 1 0% of the r iver ' s  capaci ty to a s s i mi l ate TDS i s  
a l l owed for the p l ant , the r iver ' s  capa c i ty to ass im i l ate TDS wou l d  have to be 1 200 tons/d . The 
p robab i l i ty graph i nd i cates that the river wou l d  have th i s  a s s i mi l at i ve capaci ty 60% of the time . 
I t  i s  therefore estimated that the expanded commerci a l p l ant wou l d  be al l owed to d i scharge 
treated wastewater 60% of  the time wi thout v i o l ati ng  i n- stream water qua l i ty standards and wou l d  
operate i n  the zero-di scharge mode 40% o f  the time . Th i s  est imate assumes that TDS are the 
governi ng d i scharge l im i tati on .  In actual i ty ,  the deci s i on to operate in e i ther the d i s charge or 
recyc l e  mode wi l l  be made by moni tor i n g  both the treated wastewater and the river for many 
chemi cal  consti tuents . I t  i s  anti c i pated that EPA wi l l  deve l op effl uent l imi tat i on s  dur ing  
p reparation  of the  Nat i onal  Pol l utant D i s charge E l im i nation System ( NPDES ) permi t appl i cati on . 

I f  the water i ntake structure wi thdraws water from near the shore l i ne ( as i s  current ly  pl anned ) , 
the poten t i a l  exi sts for l osses  of more than 1 0% of the r i ver ' s  i chthyop l an kton duri ng extreme 
l ow fl ows . The i mpacts of raw water wi thdrawa l  on i chthyop l an kton are uncerta i n ,  and add it i onal 
moni tor ing  i s  needed . Further basel i ne and/or operati onal mon i tor ing  may i nd i cate the need for 
p l acement of the i n take structure in an area of mi n i mum i chthyopl ankton dens i ty ( Sect .  4 . 2 . 2 . 4 ) . 

Under worst-case a ss umpti ons , the wastewater d i scharge from the commerci a l S RC- I I  p l ant wou l d  
cause s i gn i fi cantl y more s tres s  to the aquat i c  ecosystem than wou l d  the demonstrati on pl ant . 
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Howeve r ,  des i g n  of the commerci a l  p l ant wi l l  take  advantage of the  knowl edge and  experi ence 
ga i ned from demonstrat i on p l ant operati o n .  T h e  re l i abi l i ty o f  wastewater treatment systems wi l l  
be better understood. I f  operat ion of the demon strat i on p l ant has reveal ed probl ems caused by a 
parti c u l a r  contami nant ( e . g . , b i oaccumu l at ion of heavy metal s ) , speci f i c  treatment processes  for 
control cou l d  be i ncorporated i nto the commerc i a l  p l ant ' s  des i g n .  

See Sects .  4 . 2 . 2 . 1 , 4 . 2 . 2 . 3 ,  and 4 . 2 . 2 . 4 . 

Impacts on fl oodpl a i n  a n d  wetl ands . Ra i l  serv i ce i s  provi ded at the base of the h i l l s i de ,  out 
of the 500-year fl oodp l a i n .  Therefore , the storage and l oadi ng fac i l i t i e s  on the u pper terrace 
of the Be l l d i na property wi l l  not be enl arged duri ng comme rc i a l  expan s i o n .  The barge and water 
i ntake faci l i ti e s  for the demonstrati on pl ant wi l l  be s i zed to accommodate the commerc i a l p l ant .  
Therefore , no new encroachment wi l l  occu r ;  thu s , n o  adverse impacts on e i ther wetl ands o r  fl ood
p l a i n  wi l l  res u l t from the expanded commerc i a l  p l ant ( Appen d i x  D ) . 

Land use  and terrestri a l  ecol ogy. A total of about 1 60 ha ( 395 acres ) of add i t i onal  l and wi l l  be 
req u i red for expan s i on of the proces s , coal s torage and s l ag l andfi l l  areas , u t i l i t i es , and 
p roduct storage .  Some expan s i on of the product storage and  s h i ppi ng area on the  fl oodpl a i n  may 
a l so occu r ,  depend i ng on the mode of product s h i pment .  Secondary g rowth may occ u r  i n  the a rea 
of  the commerci a l  fac i l i ty ,  but th i s  cannot be predi cted at thi s time . The use  of addi t i onal 
l and wi l l  cause further l oss  of wi l d l i fe habi tat and fu rther permanent reducti ons of wi l d l i fe 
popu l at i ons . Greater l evel s of a i r  pol l utant concentrat i on s  wi l l  put  add i t i ona l  stres s  on 
vegetati on , a l though the concentrati ons wi l l  meet a i r q ua l i ty g u i de l i nes establ i s hed to provi de 
s u ffi c i ent protect i on of vegetati on .  

Soci oeconomi c .  The construct i on l abor force for commerci al i zat ion  wou l d  r i se  to a peak o f  about 
5000 to 1 0 , 000 . Due to reg i onal  competi t i on fo r l abor , careful p l ann i ng wou l d be nece s sary to 
a s s u re the ava i l ab i l i ty of an adequate l abor force . A shortage of l abor wou l d not prevent the 
p l ant from be i ng bu i l t ,  but it wou l d  tend to l engthen the con structi on schedu l e .  The s i ze of 
the i n-mi g rati ng l abor force and the i r  fami l i e s  during  constructi on of the commerc i a l  p l ant 
wou l d be much l arger than dur ing  construction  of the demons trat i on faci l i ty . Experi ence ga i ned 
by the l ocal  area in accommodati ng demonstrat i on p l ant construction  m i ght  hel p i n  p l ann i ng for 
g rowth d uri ng comme rci a l p l ant constructi on . P l ant construct i on wou l d  create between 2 500 and 
5000 secondary j obs , 90% of wh i ch are projected to be fi l l ed by peop l e  l i v i ng in the area . 

Commerc i a l i zat ion wou l d  provi de a s i g n i fi cant economi c benefi t to the area i n  the form of an 
i nc rease to the l oca l  tax base , s i nce owners h i p  of the fac i l i ty wou l d  be transfe rred from the 
Federal government to pri vate i ndustry at the end of the demon strat i on phase .  Commerc i a l i zat i on 
wou l d  a l so  resu l t  i n  an i ncreased stra i n  on commun i ty serv i ces and resources . A l l probl ems 
a s soci ated wi th the demonstrat i on p l ant wou l d  be magn i fied . 

Secondary commerci a l  devel opment i s  expected to occur to provi de s upport for the demonstrat i on 
fac i l i ty .  Th i s  devel opment wou l d  be l i ke ly  to expand to p rov i de the req u i red support for the 
expanded commerci a l  p l ant .  Thi s wou l d  represent a net benefi t to the area  in the form of  jobs  
and tax revenue . A work  force of about  900  wou l d  be  req u i red to operate an expanded commerc i a l  
faci l i ty ( about doubl e the si ze o f  the demons trati on p l ant ' s operati on work force ) .  I t  i s  
expected that most of the work force wou l d  be made up of l ocal  res i dents . Approx imate l y  
4 6 5  secondary jobs wou l d  b e  created by commerc i a l  pl ant operati on , of wh i c h  90% are projected 
to be fi l l ed by peop l e  l i v i ng in the area . 

See Sect.  4 . 2 . 2 . 3 .  

Sol i d  waste . The expanded commerci a l  p l ant  wou l d  produce approx imate l y  4000 tpsd o f  s l ag p l u s  
i ncreased quanti t i es o f  other sol i d  wastes , some o f  wh i c h  may be hazardou s .  The demon strati on 
p l ant wi l l  have an exten s i ve mon i tori ng prog ram to determine  the l ong-term fate of the contami 
nants i n  the sol i d  waste materi a l s ( Sects . 4 . 5 . 3 . 1 and 4 . 5 . 3 . 2 ) .  Runoff and l eachate wi l l  be 
rout i ne ly  anal yzed . Such  data wi l l  determ i ne more defi n i t i ve ly  whether or not a waste i s  
hazardou s .  Cu rrent research i nd i cates that the s l ag wi l l  be nonhazardous ( Append i x  K) . The 
req u i rements  for brine d i s posal  duri ng zero-wastewate r-d i scharge operat i on wou l d i ncrease because  
of  the  g reate r quant i ty of sol u b l e  sa l ts be i n g  proces sed i n  the  expanded commerc i a l  p l ant and the 
i ncreased frequency of operati ng i n  the ze ro-d i scharge mode to avo i d  exceed ing  the ass imi l ati ve 
capac i ty of the Monongahe l a Ri ver.  D i sposal  pl ans for br i ne and other sol i d  wastes are now bei ng 
devel oped for the demonstrat i on p l ant (Appendi x  C ,  Sec t .  C . 3 . 7 . 2 ) .  Experi ence duri ng the demon
stra t i on w i l l a i d  in i denti fyi ng d i s posal  requ i rements for the expanded commerc i a l  p l ant .  

Conti nued operation  of the demonstrati on pl ant 

It i s  pos s i bl e  that the proposed two-year opera t i on of the demon strat i on fac i l i ty wi l l  not pro
v i de the data base des i red for commerci a l i za t i on . A l i ke l y  resu l t  wou l d  be an exten s i on of the 
demon strat i on prog ram and conti nued opera t i on of the pl ant .  
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Changes in  the des i gn and operati on of the pl ant wi l l  undoubtedly  occur  duri ng the operati ng  
phase , but the env i ronmenta l effects of conti nued operati on are l i ke ly  to be e s sent i a l l y  the 
s ame as  those descri bed in Sect .  4. P rocess and env i ronmental mon i tori ng duri ng operation  wi l l  
be used to i denti fy the s i g n i f i cant env i ronmental i mpacts , the i r  sou rces wi thi n the pl ant , and 
the avai l abl e methods for m i ti gating  them ( Sect .  4 . 5 ) . Cons umpti on of ava i l abl e water and of 
PSD  a i r  qua l i ty i ncrements wou l d  cont i n ue ,  l im i t i n g  other potent ia l  users . 

Wi th the Federal government  conti n u i n g  to own the s i te ,  the area wou l d  cont i nue to expe ri ence a 
l os s  of tax revenue .  However,  thi s l os s  of  tax revenue wou l d  be  somewhat offset by the  conti nued 
empl oyment of approximatel y  460 persons .  The add i t i onal  secondary j obs created through  the growth 
of s u pport i ndustri e s  and servi ces duri ng cons tructi on and i n i t i a l operati on of the demonstrati on 
p l ant wou l d  a l so  parti a l l y  offset th i s  l os s .  

Convers i on t o  another government use  

If ,  at the concl u s i on of the demonstrati on pl ant operati on , there is  no i nterest on the part of 
pri vate i ndustry in  construction  of a commerc i a l  pl an t ,  DOE  may el ect to convert the fac i l i ty to 
another use  or to offer it  to other Fede ral agenc i e s .  

The potent i a l  env i ronmental i mpacts of a n  a l ternat i ve u s e  o f  the s i te wou l d  depend o n  the i ntended 
u se and cannot be eval uated at th i s  time . In v i ew of the avai l ab i l i ty of fac i l i t i e s  for the 
rece i pt ,  transport , storage , and preparation  of coal , i t  i s  l i ke ly  that an al ternati ve use wou l d  
be re l ated to coal ut i l i zati on and that impacts associ ated wi th coal rece i pt and hand l i ng wou l d  
conti nue . 

Conti nued government ownersh i p of the s i te wou l d  resu l t i n  conti nued l os s  of tax revenue and , 
more s i gn i fi cant l y ,  wou l d  prevent the revenue i ncrease  that wou l d  resu l t  from transferring the 
s i te and i mprovements to pri vate ownersh i p .  The s i gn i fi cance of thi s l os s  of ant i c i pated revenue 
wou l d  depend on the deg ree to whi ch l ocal  f inan c i a l  pl ans had been deve l oped i n  ant i c i pati on of 
such  revenues . Th i s reducti on in revenue wou l d  be parti a l l y  offset by conti nued empl oyment 
res u l t i ng from the al ternati ve use of the s i te .  

Convers ion  of the faci l i ti e s  to an al te rnative  use  wou l d  probab ly  requ i re some constructi on work 
and an associ ated work force . Impacts res u l t i ng from constructi on wou l d  probably be rel at i ve ly  
m i nor , s i nce most of  the  d i s turbance wou l d  have occu rred duri ng constructi on of  the  demonstrat i on 
fac i l i ty and s i nce new constructi on act i v i t i e s  wou l d  probab ly  be l i mi ted primar i l y  to the proces s  
area . The work force requ i red for convers i on wou l d probably b e  smal l er than that req u i red for 
construct i o n ,  and,  i n  the absence of a maj or compet ing  proj ect , s i g n i f i cant i mpacts wou l d  not be 
ant i c i pated . 

Mothba l l i ng 

If there i s  no i nterest i n  constructi ng a commerci a l  fac i l i ty or i n  conve rt i ng the s i te to an 
a l ternat ive  u se , DOE may e l ect to d i sconti nue  operation  of the demonstrati on fac i l i ty for an 
i ndefi n i te per i od ,  wi th the i ntenti on of resumi ng  operation  at some t ime in  the future . I n  
th i s  a l ternat i ve i t  i s  a s sumed that al l proces s  operati ons wou l d  cease and  that equ i pment  wou l d  
be drai ned , c l eaned a s  necessary , and prepared fo r a n  extended s hutdown . There wou l d  be m i n i ma l  
d i smantl i ng or  removal of process equi pment . The coal and product wou l d  be removed from the 
s i te .  The s l ag d i sposal  a rea and any other sol i d  waste d i sposal  areas wou l d  be cl osed and 
revegetated ; l eachate moni tori ng and treatment ,  i f  req u i red , wou l d be conti nued in accordance 
w i th RCRA requ i rements . 

Mothbal l i ng the demonstrati on faci l i ty wou l d  e l imi nate ai r emi s s i on s , water con sumpt i on , and 
s l ag product i o n .  Sol i d  waste producti on wou l d be reduced to that res u l t i ng from the treatment of 
l eachates from sol i d  waste d i s posal  areas and of su rface runoff . E l i mi nati on of evaporati ve 
cool i ng and i t s  associ ated water consumption wou l d  res u l t i n  the d i s charge of treated effl uent . 
The fac i l i ty wou l d  probab ly  be ma i nta i ned on the State emi ss i on i nventory for a peri od of 
1 8  months , temporari l y  l im i ti ng s i ti ng opti ons  for other emi s s i on sou rces . Locati on i n  the area 
by other i ndustries  cou l d  res u l t in reduced avai l ab i l i ty of PSD i ncrements and wate r resources 
for resumed operati on .  

Conti nued government ownersh i p  of the s i te wou l d  res u l t i n  the conti nued l os s  o f  property tax 
revenue and woul d prevent the i ncrease that wou l d  res u l t  from transferri ng the i mproved s i te 
to pri vate owners h i p .  Th i s  l os s  of revenue wou l d  not be offset by conti nued empl oyment .  I t  
i s  ant i c i pated that mothbal l i ng  t he  fac i l i ty wou l d  resu l t i n  t he  l ayoff of  most  of the demon
strat ion fac i l i ty work force of approx imate ly 460 and the e l im i nation  of e ssenti a l l y  a l l 
s econdary empl oyment . 
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Decomm i s s i on i ng 

I f  there i s  no i nte rest  i n  constructi n g  a commerc i al fac i l i ty ,  convert i ng the s i te to another 
government use , or resumi ng operati on of the demonstrati on fac i l i ty ,  DOE may el ect to decom
m i s s i on the faci l i ty and dec l a re it excess property for d i sposal  by the General  Se rv i ces  
Adm i n i strat i on .  

I f  decomm i s s i on i ng occ u rs , i t  i s  probabl e that the s i gn i fi cant va l ue o f  the i mprovements and the 
short operati ng h i s tory of the pl ant wou l d  make the s i te des i ra b l e  as  an i ndustri a l  faci l i ty and 
that i t  wou l d  be sol d for th i s  purpose .  Impacts res u l t i ng from conve rs i on to an  i ndustri a l  use  
other than an SRC commerc i a l  faci l i ty wou l d  res u l t  in  impacts that cannot be  fu l l y eval uated at 
th i s  t ime .  As in  the case of  convers i on to another government  use , it  is  probabl e that an a l ter
native  use wou l d  i nv o l ve coa l uti l i zation  and that the i mpacts of coal rec e i pt , handl i ng ,  and 
preparation  wou l d  conti nue . As in the case of convers i on to another gove rnment u se , the i mpacts 
of  construction req u i red for convers i on to another use wou l d  probably  be re l at i v e l y  m i nor .  Sa l e  
of the faci l i ty for an i ndustri a l  use  wou l d  res u l t  i n  a tax benefi t ,  s i nce the s i te and i mprove
ments wou l d  be pl aced on the tax ro l l s .  Conti nued empl oyment  wou l d  al so be a pos i t i ve benefi t .  

Shou l d  there b e  n o  i nterest  i n  purchas i n g the s i te for al ternat i ve u s e  o r  shou l d the government  
e l ect not to  se l l , the  impacts wou l d  be essenti a l l y  equ i va l ent to  those  res u l t i ng from mothbal l i n g .  
I t  i s  probab l e that maj or  ves se l s and equi pment wou l d  b e  removed .  However ,  compl ete restoration  
of  the  s i te to i ts ori g i na l  cond i t i on wou l d not be  undertaken , and  the  s i te wou l d  be avai l ab l e  
for future redevel opment  for i ndus tri al  use . 

2 . 3 . 2  Se l ecti on of an a l ternati ve des i gn or s i te 

One of the th ree bas i c  al ternati ves avai l ab l e  to DOE i s  to mod i fy the c u rrent ly  proposed acti on . 
Such mod i f i cations  cou l d  be used to l e ssen the envi ronmental i mpact of the proposa l . The fo l l ow
i ng secti ons eval uate the fea s i b i l i ty of u s i n g  a l ternative  pl ant desi gns  to l es sen the envi ron
mental impacts of p l ant operation  ( Sect . 2 . 3 . 2 . 1 )  and compare the impacts of l ocat i n g  the proposed 
faci l i ty at the proposed s i te w ith  those of l ocati ng the fac i l i ty at e i ther  of the two a l ternat i ve 
s i tes  ( Sect .  2 . 3 . 2 . 2 ) . 

2 . 3 . 2 . 1 Al ternat i ve pl ant des i gns 

Introduction 

Ana l ys i s  of the pl ant des i gn began wi th a s creeni ng of the major  process  areas to i dent i fy 
e ffl uents and emi s s i on s  under normal and upset condi t i ons , the potenti al  for adverse envi ron 
menta l impacts , and the control  req u i rements . The fo l l ow i ng major  process areas and control 
opti ons , i denti fied as  hav i ng potenti al for cau s i ng s i g n i fi cant adverse impacts , were eval uated 
to determine  i f  the proposed des i gn was compl ete and whether a l ternati ve pl ant de s i gn s  exi st  
that cou l d  ach i eve s uperi or  envi ronmental performance . The fol l ow ing  areas and opti ons were 
eval uated and are d i s cu ssed be l ow and i n  Sec t .  2 . 3 . 2 . 1  and Append i x  C :  

• s u l fur  recovery and emi s s i on control , 

• water consumpti on , treatmen t ,  and cool i ng ,  
• wastewater treatment ,  

• wastewate r treatment under abnormal condi ti ons , 

• desal i nation of treated wastewate r for recyc l i ng ,  

• brine  d i s posal  duri n g  zero-di scharge  ope rati on , 
• waste heat reject i on , 

• proces s  hydrocarbon emi s s i on control , 

• reduct i on of fug i ti ve emi s s i on s  by doub l e pi p i ng and enc l os u res , 
• d i s posal  of process s l udges , 

• part i cu l ate em i s s i on control , 

• p l ant fuel s ,  
• el ectri c power s upp l y ,  

• pl ant l ayout ( i nc l ud ing  fl ood p l a i n-wetl ands consi derati ons ) ,  

• separat i on and d i spos i t i on of mi nera l  res i due , 

• hydrogen product i on , and 
• gas i fi cat ion processes . 
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I ncompl ete des i gn requ i r i ng further eva l uation  

On the  bas i s of the  engi neer ing  data presented in  the  proposed conceptual  des i gn , several process  
operat i ons  in  the pl ant may be amenab l e  to the use  of a l ternat i ve pl ant des i gn s  w ith  potent i a l l y  
s uper ior performance from a n  envi ronmental standpo i n t .  Other envi ronmenta l l y  i mportant features 
of  the pl ant have not yet been fu l l y des i gned . The al ternat i ve and i n compl ete des i gn s  h i g h
l i ghted be l ow wi l l  recei ve pri ori ty treatment duri ng the deta i l ed des i gn phase of the project . 
Appendi x  C i n c l udes a more compl ete d i s cu s s i on of pl ant des i gn a l ternati ves . 

As descri bed i n  Append i x  X ,  DOE wi l l  compl ete a F i na l  Envi ronmental Impact Statement ( FE I S )  before 
a dec i s i on to proceed wi th a major deta i l ed des i g n  of the p l an t .  Important quanti tati ve i nforma
t i on such  as materi a l  and energy bal ances around a l l process  components i s  therefore mi s s i ng at 
t h i s  t ime . Thu s , a strategy i s  req u i red wherei n  the assessment  of adverse i mpacts i s  based on 
conceptua l  des i g n  and worst-case estimates of effl uents . The EPA and DOE wi l l  work c l ose ly  i n  
i ntegrating  the appropri ate envi ronmental contro l s  a s  fi na l  des i gn work proceeds . 

A t i ered approach to NEPA compl i ance wi l l  be fol l owed , i n  wh i ch f ina l  des i gn data as they become 
avai l abl e are g i ven i n  i nterim reports to EPA and made publ i c l y  avai l ab l e  and i n  wh i ch the i mpact 
analys i s  i s  compared wi th the wo rst- case i mpact anal ys i s  g i ven in th i s FE I S .  Based on des i gn or 
operating  i nformat ion , DOE wi l l  make a determinat ion a s  to whether suppl emental NEPA rev i ew i s  
requ i red .  

T h e  envi ronmenta l i mpacts of the des i gn s  o f  the fo l l owing  pl ant features have been eval uated i n  
th i s FE I S .  However,  the spec i fi c  des i gn s  wi l l  b e  the subjects of add i t i onal  des i g n  wo rk . 

Su l fur recovery.  The s u l fu r- recovery operati on wi l l  make up about 65% of the pl ant ' s  overa l l 
atmospheri c emi ss i on rate . The a i r qual i ty ana l ys i s i s  based on the Benfi e l d-Cl a u s/SCOT system 
( p roposed i n  the DE I S ) , wh i ch has a h i g her emi s s i on rate than the cu rrentl y proposed Sel exol 
Cl aus/SCOT system . Th i s  prov i des  a worst-case impact ana l ys i s .  Each of these a l ternati ves , and 
others that offer the potent i a l  for l owe r emi s s i on s , i s  d i scussed in Appendix C ,  Sect . C . 3 . 2 . 1 . 

Capac i ty of wastewater treatment system . A number of c i rcumstances wi l l  cause a s ubstant i a l  dev i a 
t i o n  from the normal operat i ng  mode o f  the wastewater treatment system . The occurrences that are 
expected to tax the wastewate r treatment system i nc l ude shutdown and startup , extended shutdown , 
abnormal l y  l ow ri ver fl ow , and abnorma l l y  h i g h  ra i nfa l l .  These occurrences wi l l  be u sed i n  the 
des i gn bas i s  of  the wastewater treatment systems . 

Des a l i na t i on . The need exi sts fo r was tewater recl amation  fac i l i t i es that wi l l  e l im i nate or 
reduce the trea ted was tewater d i scharge to the Monongahe l a  R i ve r .  Th i s  sys tem wi l l  separate a 
sa l t-free water stream for use  w i th i n  the uti l i t i es secti on , and w i l l ,  when req u i red , concentrate 
the effl uent bri ne for s torage or a l ternate d i sposal . The processes con s i dered for th i s  serv i ce 
were the common desal i nati on pro cesses of evapo ration , reverse osmos i s ,  e l ectrodi a l ys i s , and i on 
exchange ; currentl y ,  evaporat ion i s  preferred .  Th i s  eva l uation  i s  ongo i ng and wi l l  recei ve 
pri ori ty cons i deration  dur i ng detai l ed des i g n .  

Control l ed combustor/el evated fl are system . Al though the ma i n  proces s i ng un i ts wi l l  norma l l y  not 
emi t  hydroca rbons ,  process  upsets and eme rgenc i e s  may occur that requ i re i mmedi ate d i sposal  of 
combusti b l e vapors and gases to re l i eve i nternal  pressures . Some of these combust i bl e materi a l s 
may conta i n  compl ex organ i c  compounds i nc l ud i ng carci nogen i c  s ubstances , and fl ari ng  ( a  conven
ti onal refi nery and chem ica l  i ndustry practi ce ) may not adequate ly  destroy these compound s .  The 
proposed des i g n  i n corporates a control l ed-combustor/el evated fl are system that wou l d  s i g n i fi cantl y 
reduce th i s  probl em i n  a l l but the most  severe emergency events . The des i gn of thi s system i s  
i ncompl ete and i s  under eval uation by DOE and the i ndustri a l  partner and rep resents one of the 
maj or envi ronmental control deci s i on s  to be made du ri ng the deta i l ed des i gn phas e .  

Locati on o f  water i ntake . The ana l ys i s  o f  impacts o n  aquat i c  ecol ogy has revea l ed that the 
s horel i ne water i ntake structure may cause con s i derab ly  mo re entrai nment of aquat i c  organ i sms 
than wou l d  a s u bmerged i ntake c l oser to m i dstream . The i ndustr ia l  partner and DOE wi l l  eval uate 
these a l te rnati ves  and the i r  env i ronmenta l effects duri ng the deta i l ed des i gn phase . 

Des ign of coal conveyors . Fug i t i ve dust from coal conveyance wi l l  be reduced by u s i ng covered 
conveyors . Fu l l y  encl osed conveyors wou l d  v i rtual l y  e l im i nate coal conveyance as a source of 
fugi t i ve dust but may pose unacceptabl e  safety hazards . DOE and the i ndustri a l  partner wi l l  
eval uate the v i ab i l i ty of thi s  a l te rnat i ve duri ng the deta i l ed des i gn phase . 

Coal  pi l e  dust contro l . As currentl y proposed , the pl ant wi l l  use  a convent i onal  coal drye r and 
a wet dust s u ppression system for the coal pi l es .  A pol yme r coat i ng for one of the two act i ve 
p i l es i s  a l so  be i ng eval uated that wou l d reduce fug i ti ve dust  emi s s i on s . 

I n  addi t i on to the above pl ant featu res , t h i s  l i s t  i dent i fi es those aspects of pl ant des i gn for 
wh i ch the envi ronmental i mpacts have not been eval uated i n  th i s  FE I S  due to a l ack  of deta i l ed 
des i gn  i nformati on . 
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Method of bri ne d i spos a l . The proposed sys tem of treated was tewater d i s charge  cannot operate 
duri ng peri ods of l ow ri ver f l ow and h i gh d i s so l ved so l i ds l oad i ng i n  the ri ver wi thout v i o l ati ng 
i n-s tream water qua l i ty s tandards . The secondary operati ng mode of reduced or zero l i q u i d  d i s 
charge  wi l l  produce a bri ne that w i l l  probably b e  cons i dered a hazardous materi a l  under RCRA 
cri teri a .  The u l t imate d i sposal  method for t h i s  br ine  waste , wh i c h  i s  under cont i n u i ng eva l uati on 
by DOE and i ts i ndus tri a l  partner ,  represents one of the major envi ronmental contro l dec i s i ons to 
be made duri ng the deta i l ed des i gn phase . 

Water storage . The ana l ys i s  of water use and water avai l ab i l i ty i n  the Monongahe l a Ri ve r Bas i n  
h a s  revea l ed pos s i bl e water avai l ab i l i ty prob l ems during  periods o f  l ow fl ow . Off-stream water 
storage on s i te i s  a pos s i b l e  mi ti gating  measure . I n  the un l i ke ly  event that th i s  al ternati ve 
i s  c hosen , the s i ze ,  des i g n ,  and l ocati on of s uch  storage fac i l i ti e s  have not yet been speci fi ed 
and wi l l  recei ve pri ori ty cons i derat ion duri ng the detai l ed des i g n  phas e .  

Cool i ng system . The proposed des i g n  cal l s  for the combi ned use  of several types of cool i ng on 
se l ected streams i n  the pl ant .  For  se l ected hot  streams expected to  be free of carci nogens , 
aer i a l  coo l ers wi l l  be u sed . To prevent process materi a l s from l eak i ng i nto the coo l i ng water 
and then be i ng d i s charged to the atmosphere through the cool i n g  tower ,  moderate-temperature 
streams conta i n i ng hydrocarbons l i ke ly  to be carci noge n i c  wi l l  be coo l ed by an i nd i rect cool i n g  
system . The b u l k of t h e  proces s  cool i n g  o n  streams other than the above wi l l  b e  done b y  conven
ti ona l wet evaporat ion methods . F i na l  des i gn se l ecti on of wh i c h  streams to cool by wh i ch method 
w i l l  be based on an i nteg rati on of add i t i onal tox i c i ty test i ng on re presentat i ve proces s  mate ri al s ,  
safety ana lys i s ,  cool i ng needs , and se l ect ion  of wastewater treatment strategy , because  the 
ab i l i ty to achi eve zero d i scharge req u i res s ubstanti a l  evaporati ve cool i ng capac i ty for d i s posa l  
of treated wastewater .  

Locati on of hazardous waste l andfi l l . As cu rrentl y envi s i oned , so l i d  wastes wi l l  be stored i n  
two l andfi l l s  des i gned for storage o f  RCRA hazardous wastes - one for gas i f ier  s l ag on ly  and the  
other for seve ral  process  s l udges . The l ocati on of the second l andfi l l ,  whi ch w i l l  contai n 
hazardous wastes , has  not yet been propose d ,  and the chemi ca l  compos i ti on of the s l udges wi l l  
probab l y  remai n  unknown unt i l  the pl ant i s  operati ng . These uncerta i nt i es wi l l  a l so be among 
those to recei ve pri or ity con s i deration  dur ing  the deta i l ed des i g n  phase . 

Su l fu r  recovery and emi s s i on control 

S u l fur enters the pl ant as a component of the coa l . P roduct s peci fi cat ions  d i ctate that very 
l i ttl e s u l fur rema i n  i n  f i na l  products . Most of the s u l fur can be recovered a s  e l emental s u l fur ,  
but  n o  recovery process  i s  1 00% effi c i ent .  Therefore , su l fur compounds wi l l  be rel eased from the  
pl ant i n  t he  var iou s  product and  effl uent streams ( see Appen d i x  C for  a s u l fur bal ance ) .  Under 
normal operati ng cond i t i ons , su l fur d i ox i de wi l l  be emi tted from pl ant fuel -fi red process  heaters , 
from the steam p l ant , and from the f ina l  ta i l -gas  treatment u n i t  on the s u l fur-recovery p l ant . 
As s hown i n  Tab l e  C . 1 2  of Appendix C ,  the f ina l  s u l fur- recovery ta i l -gas wi l l  make up about 6 5% 
of the tota l s u l fu r  d i ox i de emi s s i on from the pl ant . For th i s  reason , a l terna t i ves  to the pro
posed s u l fur-recovery and final  ta i l -gas treatment systems are bei ng  exami ned . The a i r  qual i ty 
ana lys i s  i s  based on the  Benf i el d-Cl aus/SCOT system ( proposed i n  the OE I S ) , wh i ch has a hi gher 
emi s s ion  rate than the current ly  proposed Sel exol -Cl aus/SCOT system . Th i s  prov ides a worst-case 
i mpact ana lys i s .  The adverse env i ronmental effects of S02 are wel l known , and current ly  there i s  
g reat emphas i s  i n  the e l ectri c-power  generati on and smel t i n g  i ndus tri es to reduce the emi s s i ons 
o f  th i s  compound to the env i ronment .  The d i rect re l ease of reduced su l fur compounds ( s uch  as 
hydrogen s u l f i d e ,  carbonyl s u l f i de , and carbon d i su l f i de )  i s  not cons i dered an acceptab l e  a l ter
nati ve because of s i gn i fi cant odor prob l em s ,  the toxi c i t i e s  of  the above compounds , and the i r  
atmos pher i c  convers i on t o  s u l fur oxi des and s u l fate s .  

Gaseous streams contai n i ng s u l fur compounds ori g i nate from hydrogen puri fi cati on , Syngas puri 
f i cat ion , l ow-pressure gas puri f icat i on , the ammon i a-recovery area , and the methanati on pl ant .  
Two ac i d-gas-removal  proces ses are proposed for removi n g  H2S and CO2 from the proces s  streams : 
the Sel exol proces s ,  wh i c h  u ses a propri etary sol ven t ,  and a d i ethanol ami ne sol vent process .  
Because the concentrated H 2S/C02 stream produced by both processes i s  sent to s u l fur recovery , 
there i s  no emi ss i on to the atmos phere from these areas , and they have no d i rect effect on the 
envi ronment .  

T he  proposed pl ant des i gn spec i f ies  a C l aus  s u l fur- recovery/H2S-control system wi th a SCOT tai l 
gas  treatment system . The output of the SCOT un i t  i s  i nc i n erated to convert any res i dua l  H2S to 
S 02 before it i s  d i scharged to the envi ronment .  Thi s system recovers 202 tpsd of  s u l fur s o  that 
the f i na l  effl uent to the envi ronment contai ns approximate l y  230 parts per mi l l i on by vol ume 
( ppmv ) of S02 or 790 tons of S 02 per year .  At an effl uent concentrati on of 230 ppm S02 ' th i s  
system w i l l  meet the E PA New Source Performance Standard s  ( NSPS ) for su l fur-recovery u n i t s  i n  
petro leum refineri e s . [The EPA has  determ i ned that the NSPS for petrol eum refi neri es wi l l  be 
appl i cabl e to the SRC- I I  fac i l i ty ( Appendi x  O ) . J  Al te rnati ves to the proposed system fa l l  i nto 
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two categori e s : the C l aus su l fur-recovery/H2S-control system and al ternati ves to the SCOT tai l 
gas  cl ean i ng system . Coa l  benefi c i at i on ( su l fur and ash  removal from the feed coa l ) was rejected 
a s  an al ternati ve because the SRC process  rel i es on the cata l yt i c  act i on of the i ron su l fi des 
present in  the coal to dri ve the l i quefact i on react i ons  at a des i rabl e rate . 

Two commerci al l y  avai l ab l e  a l ternat i ve techno l og i e s  exi st  ( Stretford and G i ammarco-Vetroco ke ) 
that cou l d  potent i a l l y  rep l ace the C l aus  su l fur-recovery system . Both of these systems have 
demonstrated l ower s u l fur emi ss i on s  than C l aus sys tems i n  other app l i ca t i ons . An exami nation  
of  these systems i nd i cates that they woul d be  cons i derab ly  more costl y for the  s u l fur  throughput 
( 202 tons/d )  o f  th i s  p l ant .  The performance and operating  re l i a b i l i ty of these systems are 
sen s i t i ve to vari abl e feed rates and feed stream compos i t i on ,  and the feed stream in the pro
posed p l ant may conta i n  proces s  contami nants that wou l d  prec l ude the effecti ve use of these 
a l ternati ve system s .  

Several al ternative  techno l og i es exi st  that cou l d potenti a l l y  rep l ace the proposed SCOT tai l -gas 
treatment system . One a l ternat i ve wou l d be the use of a d i fferent  so l vent in the SCOT absorber. 
The use  of an a l ternati ve sol vent cou l d potent i a l l y  reduce the concentrati on of S02 in the fi nal  
ta i l -gas to about 1 50 ppmv - a reduction  in  S02 emi s s i ons from 790 to 474 tons  per year .  Another 
a l ternati ve i s  Benfi e l d H2S removal p l us SCOT tai l -gas treatment .  An a l ternat i ve to the SCOT 
system wou l d  be a Beavon-Stretford ta i l -gas  treatment system . The resu l t i ng off-gas cou l d poten
ti a l ly  be reduced to about 40 to 80 ppmv S02 ' a reducti on in S02 emi s s ions  from 790 tons per year 
to from 1 26 to 253 tons per year .  The  Stretford process wou l d  produce l i q u i d effl uents ( sour 
water and sol vent b l owdown ) l ea v i ng the Beavon un i t  wh i ch mi ght have to be treated to remove the 
vanadi um used as  a reactant in the process . Al so , the capi ta l cost  i s  h i g her .  A Gi ammarco 
Vetrocoke a l ternati ve cou l d rep l ace the Stretford un i t  i n  the Beavon-Stretford system , reduci ng 
the S02 concentrati on to l es s  than 40 ppmv i n  the ta i l -gas - a reduction  i n  S02 emi s s i on s  from 
790 to l es s  than 1 26 tons per year .  The maj or drawback  here i s  the use of arsen i c  compounds , 
wh i c h  woul d appear i n  trace quan t i t i e s  i n  al l effl uents , i nc l ud i ng  the s ul fur product . I nc i ner
a t i on pl us the Ch iyoda Thoroug hbred 1 0 1 process i s  a potenti a l  a l ternati ve that wou l d  produce a 
sa l ab l e  gypsum product from the rema i n i ng s u l fur i n  the ta i l -gas i nstead of e l emental s u l fur .  
Su l fur d i ox i de i n  t he  off-gas might  be  s l i ght ly  l es s  than that for the  proposed system. Other 
potenti a l  a l ternati ves i nc l ude the Dual Al kal i proces s ,  the C l eana i r  process , the Wel l man-Lord 
system , the I FP-2  system , and a l ime- l i mestone s l urry system . 

I n  concl u s i on ,  several potent ia l  al ternati ves exi s t  to the proposed Cl aus/ SCOT system that coul d 
reduce S02 emi s s i on s . The Cl aus/SCOT system was proposed l arge ly  because of i ts rel i ab i l i ty .  
I t  i s  recogn i zed that the se l ecti on a n d  des i gn of  the su l fur-recovery system must be carefu l l y  
i ntegrated i nto the overa l l p l ant des i gn and that the app l i cabi l i ty of a l tern ati ve systems can 
on ly  be determi ned by a deta i l ed des i gn study .  

Water cons umpti on , treatment ,  and cool i ng 

Several water-rel ated factors and features wi l l  i nd i v i dua l l y  and col l ecti vel y affect the des i gn ,  
operab i l i ty ,  and envi ronmental effects o f  the S RC- I I  demons trat i on p l ant .  These i nc l ude quanti ty 
of water wi thdrawn and rel eased to the ri ver and the net water consumpti on ; types of wastewater 
treatment ; degrees of appl i cation  of evaporati ve , dry , and i ndi rect cool i ng ;  s i ze and n umber of 
wastewater reservo i rs ;  and methods for d i s pos i ng of sol ub l e sal ts . 

Based on avai l ab l e  data , i t  now appears feas i b l e  and envi ronmental l y  des i rab l e to des i gn the 
p l ant wi th the fl exi b i l i ty for ( 1 ) d i scharge to the ri ver of s u i tab ly  treated cool i n g  tower 
b l owdown ; process  wastewater; and ra i nwater runoff from the process  area , product storage area , 
coal  p i l e ,  and s l ag p i l e  during  those periods when r i ver condi ti on s  a l l ow i t  to be done i n  
con formi ty w i th appl i cab l e  permi tti n g  req u i rements  and reg u l a t i ons  and wi thout v i o l at i n g  i n
stream water qua l i ty standards and ( 2 )  s ubstant ia l  reducti on or pos s i bl e e l i m i nati on of the 
d i scharge of treated coo l i n g  tower bl owdown and treated process  wastewate r ,  w i th i ts assoc i ated 
sa l ts , duri ng periods of h i gh sol ubl e s a l ts l oad ing  in the r i ver , wi th parti c u l a r  attent i on to 
s u l fate concentrati on in the amb i ent ri ver.  Compos i ti on s  of the wastewater d i s charge and the 
ambi ent r i ver wi l l  be mon i tored to determine  when to d i scharge treated wastewater .  If mon i tor
i ng i ndi cates that the avai l abl e a s s i mi l ati ve capac i ty of the Monongahe l a  Ri ver for a part i c u l a r  
d i scharge spec i e s  wi l l  b e  exceeded , evaporators wi l l  b e  brought o n  l i ne a n d  the wa stewater 
treatmen t  p l ant wi l l  convert to the zero wastewater di scharge mode . Retenti on bas i ns wi l l  be 
used to equal i ze and mi n i m i ze swi ngs  i n  the concentrati on of const i tuents i n  the di scharge . 

The zero wastewater d i scharge  operating  mode wi l l  mean a decrease  i n  p l ant thermal eff i c i ency 
and an i ncrease i n  the quanti ty of so l ub l e  sa l ts removed from the process  that req u i re d i sposal  
by spec i al means . 
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S i g n i fi c�nt reductions  i n  cons umpti ve water use  can be ach i eved on ly  by favori ng dry cool i ng over 
wet coo l l ng methods for proces s heat rejecti on . However , the ab i l i ty of the proposed wa stewater 
treatment system to ach i eve zero was tewater d i s c harge rel i es on the presence of wet evaporati ve 
cool i ng towers to serve as users  of recyc l e d ,  treated wa stewater . Dur ing  the deta i l ed des i gn 
stage , i t  wi l l  be necessary to thorough ly  eval uate ra i nfal l patterns and p l ant operat i ng modes 
and the i r effect on water evaporation  to ensure tha t ,  under a l l combi nati ons of wea ther , ri ver 
cond i t i ons , and proces s operating  condi ti ons , a l l contaminated water can be adeq uate l y  processed 
wi thi n the p l ant and that zero-d i scharge capab i l i ty exi sts when necessary . 

Wastewater treatment  

Base l i ne pl ant des i gn provi des for ri ver d i s charge of terti ary-treated and  pol i shed effl uent most  
of t he  t ime , as  descri bed i n  Appendi x C ,  Sect . C . 4 . 2 . 2 .  Th i s  i s  a revi s i on from the  D E I S , wh i c h  
spec i fi ed a zero- d i s charge sys tem . The rea sons  for preferring  t h e  d i s charge mode i n  norma l p l ant 
operati on i nc l ude : 

• l ac k  of operat i n g  h i story on zero-d i scharge u n i ts at coal  convers i on fac i l i t i e s , imp ly i ng 
that u n i n tended eme rgency d i scharges may occur frequently ( e . g . , as  a res u l t  of extended 
pl ant shutdown or  abnormal ly  heavy ra i nfal l ) ;  

• i ncreased energy consumption  by evaporators i n  zero-d i scharge operat i ons ; 

• prob l ems of bri ne o r  sol ubl e sa l ts d i sposal  may exceed the probl ems of add i ng trace concen
trati ons  of sal ts , meta l s ,  or  organi cs to the r i vers ; and 

• zero-d i s charge must be appl i ed s i te-spec i fi cal l y ,  and i ts pri nc i pal  appl i cati ons  occur i n  
ari d reg i ons , not i n  the region  where the SRC- I I  pl ant i s  proposed to be l ocated . 

The capab i l i ty for zero-di scharge operation  i s  reta i ned i n  the basel i ne de s i gn but wi l l  on ly  be 
u sed when requ i red by terms of the pl ant operati ng permi t ( i . e . , l ow ri ver fl ow and/or i nabi l i ty 
of the r i ver to accommodate TDS or other chemi cal spec i es due to water qua l i ty s tandards be i ng 
approached ) . 

Favori ng the use  of treated di scharge , experi ence at the Fort Lewi s SRC p i l ot p l ant  and conceptual 
stud i es i nd i cate that the b i oc hemi cal oxygen demand and the acute toxi c i ty of the combi ned waste 
can be effecti ve ly  contro l l ed through  a comb i nati on of phys i ca l  pretreatment , bi o l og i ca l  ox i da
t ion , and f i na l  p hys i ca l -chemica l  trea tment i nc l ud i ng fi l tra ti on , acti vated carbon adsorpti on , and 
ozonat i on prior to di scharge . Because b i o l og i ca l  oxi dation  and carbon adsorpti on , it i s  probabl e 
that a treated effl uent wou l d conta i n  l ow concentrat ions  of mater i a l s whose l ong-term heal th and 
envi ronmenta l effects cannot be accurate l y  eva l uated w i th the current data ba s e .  

The zero-di scharge mode ut i l i zes the s i gn i fi cant evapo rati on capa c i ty prov i ded by the wet coo l i ng 
system pl u s  a combi nation  of by-product recovery , secondary and tert i a ry treatment  w i th desa l i na
t i on of treated effl uent , a nd  recycl e  of pur i fi ed water .  I t  i s  thereby poss i b l e  o n  demand to 
reduce or el i m i nate the  return of any process-water effl uent i nc l uding  d i s so l ved sa l ts to the 
r i ver except as  a re su l t  of prec i p i ta t i on exceed i ng the ten-year , 24-h storm . 

Assoc i ated w i th the zero-d i scharge operati ng mode i s  a potent i a l  bri ne-di sposal  prob l em that must 
be eval uated in re l ati on to the r i s k  of  di scharg i ng a l l TDS and res i dual  quanti t i e s  of hazardous 
substances to rece i v i ng water . Al l the nonvo l ati l e  d i sso l ved and s u spended so l i ds in the contami 
nated runoff and the var i ou s  l i q u i d-waste streams wou l d  appear i n  the bri ne , wh i ch wi l l  conta i n  
major ,  mi nor , and trace e l ements and wi l l  probab ly  be c l as s i fi ed a s  a hazardous waste under the 
RCRA . To prevent mob i l i zati on of tox i c  substances and resul tant contami nation of s urface water 
and groundwater , the res i due  wou l d have to undergo spec i a l d i sposa l . The di sposal  of bri nes and 
wa ter-sol ubl e sal ts from process i ng feed coal and concentrati ng coo l i ng-tower water i s  recogni zed 
as one of  the k ey envi ronmenta l dec i s i on s  to be made dur i ng the deta i l ed-de s i g n  phase . Th i s  
dec i s i on i s  a key factor i n  the  u l t imate dec i s i on to reta i n  the capab i l i ty for zero-di scharge 
wa ter treatmen t and w i l l  i n fl uence the cho i c e  of coo l i ng systems because  evaporat i on in the 
cool i ng sys tem i s  a pri nci pal mean s for d i spo s i ng of rec l a i med water . Al ternati ve d i s posal  tech
n i q ues for bri ne are b e i n g  eval uated ( see Appen d i x  C, Sect . C . 3 . 7 . 2 ) , wh i ch i nc l ude on s i te 
chemi cal l andfi l l , ons i te c hemi ca l  fi xat i on and l andfi l l ,  deep wel l i nj ec t i on , barg i ng to sea , 
offs i te chemi cal l andfi l l , and sto rage on s i te w i th subseq uent ri ver ( h i gh-fl ow per i od )  d i sposa l . 

Current data s upport the conc l u s i on that the annual  cyc l e  of ri ver cond i ti ons  wi l l  prec l ude a 
d i scharge at certa i n  t imes  duri ng  the yea r .  Al though the r i s ks a s so c i ated wi th the d i scharge 
of an effl uent that has  rece i ved tert iary treatment and pol i sh i ng  are bel i eved to be smal l ,  the 
ze ro-d i scharge a l ternati ve i s  con s i dered to be techn i ca l l y  fea s i b l e and i s  i nc l uded fo r use  and 
eva l uati on on a se l ecti ve bas i s  in th i s  fac i l i ty .  Comparati ve i nforma ti on ga i ned duri ng  opera
t i on of both the SRC- I and the SRC- I I  demonstration  pl ants wi l l  provi de the bas i s  for se l ect i on 
of a wa stewater-treatment sys tem for s ubsequent fu l l - s i ze commerc i a l -sca l e  l i quefacti on pl ants . 
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Was tewater treatment under abnormal cond i t ions  

A n umber of c i rcumstances wi l l  cause  a substan t i a l  devi at i on from the  normal operati ng  mode 
descri bed above . The des i gn features  i nc l uded i n  the wastewater treatment system to prevent an 
adverse i mpact under abnormal condi t i ons  are descri bed be l ow .  The occurrences that are expected 
to tax the wastewater treatment system i nc l ude ( 1 )  s hutdown and startup , ( 2 )  extended s h utdown , 
( 3 )  abnorma l l y  l ow r i ver  fl ow,  and ( 4 )  abnorma l l y  h i gh ra i nfa l l .  The strategy for handl i n g  
these events i s  evol v i ng a n d  wi l l  rece i ve pr ior ity cons i derat ion duri ng the deta i l ed des i gn 
p hase . 

Sh utdown and startup. Because th i s  fac i l i ty wi l l  be a demonstrati on p l ant , s hutdown and startup 
of the pri nci pal  process  un i ts are expected to occur frequentl y ,  produc i ng  var i a t i ons  i n  quanti 
t i es and concentrati on s characteri z i ng the i nfl ow and produc i ng a s i gn i fi cant effect on the 
operat ion of the wastewater treatment systems . 

A concern duri ng startup i s  the means u sed to store raw untreated wastewater and pos s i b l y  to 
recycl e treated wastewater unti l the wastewater treatment system i s  funct i o n i n g  properly .  I f  
heavy ra i n s  occur duri ng  the startup , runoff and l eachates wi l l  a l so req u i re retenti on . The 
strategy for handl i ng startups and the retent i on system are not fu l ly defined  and wi l l  recei ve 
p ri ori ty con s i deration  dur ing  the deta i l ed des i gn phase . 

Duri ng a maj or  shutdown of the p l a n t ,  wastewater treatment faci l i ti es wi l l  conti nue to operate . 
Wastewater f l ows from the gas i fi er and d i sso l ver  wi l l  stop , but those from the s l ag p i l e ,  coa l 
p i l e ,  and proces s  area runoff wi l l  conti nue to be generated at the i r  normal rate . Empty i n g  and 
fl u s h i ng of  proces s  equ i pment in p reparati on for mai n tenance act i v i ti e s  wi l l  i n crease the f l ow 
of p rocess wastewaters for a t i me .  

Faci l i ti e s  wi l l  be provi ded to perm i t  handl i ng and treatment  o f  f l ush i ng wastewater with  a 
mi n i mum d i srupti on of wastewater treatment  operati ons . These fac i l i ti e s  wi l l  i nc l ude a fl ush i ng 
sewer and storage system equ i pped with  vapor recovery , fl ow and concentrati on equal i zati on , and , 
where appropri ate , treatment capaci ty a l l owances to accommodate these nonconti nuous fl u sh i ng 
wastewater f l ows . 

As i nventori e s  of d i s s o l ver  and gas i f i er wastewaters are depl eted to prese l ected l eve l s ,  the 
tar-aci d recovery and ammoni a  recovery fac i l i t i es wi l l  be shut  down . I f  the s hutdown i s  to 
extend over a l ong time peri od , d i s so l ver-wastewater i nven tory wi l l  be reta i ned to serve as a 
s u sta i n i ng feed for the b i o l og i ca l  treatment system , wh i c h  wi l l  be operated throug hout the 
s h u tdown . 

Suffi c i ent  boi l er and cool i n g  tower capaci ty wi l l  rema i n  onstream to provi de for the steam 
requ i rements of the wastewater treatment  systems and to p rovi de evaporation  of  treated wastewater 
when req u i red .  It i s  therefore expected that zero wastewater d i scharge can be ach i eved during  
s hutdown . 

Duri ng  the s hutdown , untreated wastewater i nventor i e s  wi l l  be depl eted to prese l e cted l eve l s  so 
tha t ,  when norma l operati ons are resumed , fl ows to the wastewater treatmen t un i ts can be gradua l l y  
i ncreased to normal l eve l s .  

F l ow rates and contami nant l oads o f  effl uent to the ri ver  wi l l  dec l i ne s ubstanti a l l y  dur ing  a 
s hutdown . Duri ng the subseq uent startup , fl ows or contami nant l oad i ng are not expected to 
exceed normal  l eve l s .  

Extended s hutdown . Dur i ng a s hutdown of the pri nci pal  process un i ts for an extended t ime , 
rai nwater runoff from the process  area , coal p i l e ,  s l ag p i l e ,  and product storage areas can 
accumu l ate in ho l di ng ponds to the extent that i t  needs to be e i ther treated for d i scharge or 
evaporated .  Treat i n g  and di scha rg i ng  to the Monongahe l a  Ri ver  i s  the prefera b l e  approach as 
l ong as  the r i ver cond i t i ons a l l ow th i s  to be done . Howeve r ,  duri ng periods of h i gh TDS con
centrati ons  in the r i ve r ,  d i scharge  may not be acceptab l e  and evaporat ion may be requ i re d .  Th i s  
eventua l i ty wi l l  be hand l ed by operati ng a uti l i ty boi l e r  and the cool i n g  tower a t  reduced 
l oads . The boi l er and throttl i ng system wi l l  produce l ow-pre s s u re steam to dr i ve the evaporators , 
wh i ch wi l l , i n  turn , p roduce cool i ng tower makeup . Th i s  strategy wi l l  enab l e zero wastewater 
d i s c harge for some period of time . 

Abnormal ly l ow r i ver f l ow .  Under cond i t i ons  of abnorma l l y  l ow ri ver fl ow ,  the mass d i scharge 
rate of  TDS or tox i c  meta l s to the ri ver may res u l t in l eve l s  of TDS or  tox i c  meta l s i n  excess 
of  i n-stream water qua l i ty standards . Under these ci rcumstances , the fac i l i ty w i l l  operate i n  
the zero-d i s charge mod e .  Vari ous  a l ternati ves for hand l i ng these acc umu l ated wastes are b e i n g  
expl ored , i nc l ud ing  ( 1 ) s u bsequent d i scharge t o  the ri ver when fl ow a n d  a s s im i l ati ve capac i ty 
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i ncrease and ( 2 )  concentration , fol l owed by deep we l l  d i s posal  to a compati b l e  bri ne-bearing  
aqu i fer , secured chem i ca l  l andfi l l , barg i ng to  sea , chemi cal f i xati on , or  encapsu l ati on and 
l andfi l l . These a l ternati ves wi l l  recei ve pri ori ty cons i derati on duri ng  the detai l ed des i gn 
phase . 

Abnormal ly h i gh ra i n fa l l .  Dur i ng periods of abnormal l y  h i g h  ra i nfa l l ,  the capac i ty of runoff 
storage ponds associ ated wi th the coal p i l e  and the s l ag p i l e  wi l l  occas i onal l y  be exceede d .  
Under these cond i t i on s  of extended heavy ra i nfa l l ,  ri ver fl ow wi l l  b e  h i gh , so the bypas s  o f  the 
d i l ute runoff water from contami nated p l ant areas shou l d  not present a ser iou s  envi ronmental 
prob l em .  Pos s i b l e  excepti ons to thi s s tatement  wou l d  i nc l ude ( 1 )  proces s  fl u i d  s p i l l age from 
proces s equi pment duri ng an extended rai ny period and ( 2 )  res i dual  ac i d  drai nage from the coal 
p i l e .  

Duri ng such  a n  extended rai ny peri od , process  area runoff wi l l  be des i gnated the pri o r i ty stream 
and s l ag p i l e  runoff wi l l  be d i verted to the r i ver . Coal p i l e  runoff wi l l  be d i verted to the 
ri ver through a pH correction  system that wi l l  neutra l i ze ac i d i ty .  As a res u l t ,  the fu l l  capac i ty 
of the runoff wa stewater treatment  system wou l d  be made avai l ab l e  for treatment of exces s i ve 
proces s  area runoff fl ow , wh i ch may be contami nated wi th hydrocarbons . Th i s method of operation  
( u s i ng bo i l ers , cool i n g  towe rs , and evaporators as water cons umers ) i s  expected to reduce 
s i gn i fi cant adverse impacts on the ri ver .  

Desal i nati on of treated wastewater for recycl e  

The need exi sts for wastewater rec l amation  faci l i ti es to e l i mi nate or reduce the treated waste
water di scharge to the Mon ongahe l a Ri ver .  Th i s  system wi l l  separate a sa l t-free water stream 
for u s e  wi th i n  the ut i l i ti e s  secti on and wi l l ,  when req u i red , concentrate the effl uent bri ne 
for storage or al ternate di s posa l . 

The l eve l s  of contami nati on i n  the sa l t- free d i st i l l ate stream are not expected to adverse l y  
affect the performance o f  the cool i ng tower and , wi th mi nor i on exchange pol i sh i n g , wi l l  pro
duce acceptabl e bo i l er  feedwater .  Thi s di st i l l ate stream wi l l  b e  mon i tored t o  ensure that a 
ma l functi on of the evaporator does not res u l t i n  the use  of unacceptabl e water i n  the ut i l i t i e s  
sect i on . 

Ion  exchange was e l i m i nated from further con s i derat i on because the requ i red regenerated sol u t i ons  
wou l d  i ncrease the sa l t-di s posal  prob l em .  E l ectrod i a l ys i s  was e l i m i nated because  of l imi ted 
commerc i a l experi ence , q uest i ons  of  re l i ab i l i ty in produci ng a permeate of very l ow sa l t  content ,  
and potenti a l  membrane fou l i ng prob l ems .  

The rec l a i med water from the desal i nati on equi pment wi l l  produce water of a qua l i ty s u i tabl e for 
boi l er feedwater makeup , w i th perhaps on l y  minor  pol i s h i n g  necessary ,  u s i ng i on exchange equi pmen t .  

A n  a l ternati ve method for mak i ng bo i l er feedwater wou l d i nvo l ve proces s i n g  cl ari fied raw water 
through demi neral i zers . Not only wou l d th i s  i ncrease the ri ver water i ntake requ i rement , but  
the d i scharge of spent regeneran t sol uti on to  the  ri ver wou l d  i ncrease  the  di sso l ved sol i ds 
concentration  i n  the Monongahe l a  Ri ver .  

One evaporator confi gurati on was s ucces sfu l l y  tested by the Resource Conservati on Company i n  
p i l ot-sca l e  equi pment .  I n  th i s  test ,  purge water from the Texaco gas i fi e r  a t  Montebel l o  was 
l i med and steam- stri pped to remove ammon i a  and then recon centrated to a s a l t  s l urry i n  a p i l ot
p l ant  vapor comp ress i on evaporator .  

Mu l ti p l e-effect evaporati on i s  be i n g  con s i dered as  an  al ternati ve to vapor-compre s s i on evapo
rati on . The technol ogy fi nal l y  se l ected wi l l  depend on the avai l ab i l i ty of l ow-pres s u re steam . 
I f  the overa l l s team ba l ance for the demon stra t i on p l ant i nd i cates that an oversupp ly  of l ow
pres sure steam exi sts , the u se  of mu l ti p l e-effect evaporators wou l d  be strong ly  favored .  

Reverse osmos i s  i s  s ti l l  under con s i derati on for thi s appl i cati on . I t  has been demonstrated 
commerci a l l y  and i s  be i ng used to produce h i gh-qua l i ty water from sa l ty cool i ng tower b l owdown 
i n  the e l ectri cal power i ndustry . I t  may al so be practi cal  to i ncl ude a reverse-osmos i s  un i t i n  
the desal i nati on system . Al though th i s  process wou l d  not make water of bo i l er  feed qua l i ty ,  i t  
cou l d  produce coo l i n g  tower makeup at a l ower energy cos t .  Both s a l t prec i p i tati on and bacter i a l  
res i due wou l d present potenti a l  membrane fou l i ng probl ems , s o  that a p i l ot demonstrati on of  th i s  
technol ogy wou l d  be req u i red to estab l i s h  i t s  feas i bi l i ty for the demonstration  p l ant .  

T he  processes  cons i dered for th i s  servi ce were the  common desa l i nati on processes  of  evaporati on ,  
reverse osmo s i s ,  e l ectrodi a l ys i s ,  and i on exchange ; currentl y ,  evapora t i on i s  preferred . 
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Bri ne di sposal  duri ng zero wastewater d i scharge 

Due to the re l at i ve ly  l ow i n i t i a l  production rate of bri ne ( see Appendi x C ,  Tab l e  C . l l ) ,  
espec i al l y  duri ng  reduced pl ant capac i ty ,  a l ong-term p l a n  for bri ne d i sposal  wi l l  not be a 
pre s s i ng need for severa l years . Thi s wi l l  provi de t ime to determine  adeq uate l y  the chemi cal  
characteri sti c s  of the br ine  and to deve l op an  acceptabl e a l ternati ve d i sposal  pl an for the 
so l u bl e sa l t s . I f  the opti ons  descri bed bel ow are not suffi c i ent ly  devel oped to produce an 
acceptabl e sol ut ion  wi th i n  the t ime frame demanded by the startup of  the demonstration  p l an t ,  
sol ub l e sal ts produced earl y i n  the operat ion of  the demonstra t i on pl ant may b e  transported by 
truck to an offsi te c hemi cal  l a ndfi l l . Factors that wi l l  affect the need for brine  d i sposal  are 
di scussed in Sect . C . 3 . 7 . 2 .  

Options  that have been i denti fi ed for the a l ternati ve d i sposal  of bri ne waste conta i n i ng water
sol ub l e sa l ts are 

• ons i te chem i cal  l andfi l l , 

• ons i te chemi cal  fi xati on and l andfi l l , 

• deep wel l i nj ecti on , 

• barg i n g  to sea , 

• offs i te chem i cal  l andfi l l ,  and 

• storage w i th su bsequent r i ver ( h i gh-fl ow peri od ) d i sposal . 

Ons i te d i s posal  of these sol u bl e sa l ts , e i ther i n  a l i ned hazardous  waste fac i l i ty or by chemi cal  
fi xat i on , wou l d  reduce , but not e l im inate , the l ong -term ri s k  of  contami nat i ng subsurface  fresh
water s uppl i e s  w i th so l u bl e  c h l ori des or  other potent i a l l y  hazardous  substances .  These  a l ter
nati ves are bei ng consi dered as d i sposal  opti ons e i ther for the i ntermi ttent requ i rements of 
the demonstrati on pl ant or for the l ong -term req u i rements of the expanded commerc i a l  pl an t .  

Deep wel l i njection  i s  con s i dered a v i ab l e  option for the l ong -term d i sposal  of so l ub l e s a l t .  
The fu l ly treated wastewater can b e  i nj ected i nto a b r i ne aqu i fer o f  s i mi l a r  s a l i n i ty and , wi th 
adequate geol og ica l  barriers , as i s  now done in the area near Morgantown , wi th l ow potenti a l  for 
env i ronmental effect . 

Barg i ng of the so l ubl e s a l ts to the Gu l f  of Mex i c o  may res u l t i n  a s i gn i f i cant envi ronmenta l 
hazard . Operat ing  costs and the i mpact on barge traff ic  mi ght precl ude a l ong -term use  of th i s  
d i sposal opt i on .  I t  c ou l d ,  howeve r ,  be an env i ronmental l y  des i rab l e  method for meet i ng any 
i nterm i ttent requi rements of the demonstrati on p l an t .  

F i nal ly ,  t h e  concentrated bri ne cou l d  b e  stored ons i te during  periods when the a s s im i l at i ve 
capac i ty of the river c annot accommodate a wastewater d i s charge from the pl ant ; i t  cou l d  then 
be rel eased i n  a control l ed fas h i on when ri ver condi t i on s  perm i t .  

For the l onger term , potenti a l  for u s e  of  the was te a s  a chem i ca l  feedstock cou l d b e  expl ored . 
Th i s  effort and efforts to expl ore the conventi onal  d i sposal  a l ternat i ves descri bed above are 
hampered by a l ac k  of detai l ed knowl edge of the compos i t i on of the product sa l t .  A thorough  
expl orati on of these  a l ternati ves wi l l , in  s ome cases , have  to  fol l ow the  actual  production  
of  a product sa l t .  

Waste heat rejection 

Dur i ng normal operati ons , and in  add i t i on to recovery i n  waste heat boi l ers , the SRC- I I  demon
s trat ion pl ant w i l l  generate approximate ly  1 . 63 bi l l i on Btu /h of nonrecoverabl e proces s  heat.  
The heat rej ecti on rate i s  comparabl e to that of a coal -fi red steam pl ant of about 250 MW ( e )  
output .  

A major  envi ronmental concern affecting  the se l ect ion of cool i ng systems for the SRC- I I  demonstra
t i on pl ant i s  the potenti a l  for contami nation of the coo l i ng water by PNAs and other hydrocarbons . 
These contami nants may enter the coo l i ng system through l ea ks and fai l ed tubes i n  h i gh-pressure 
heat exchangers .  The coal d i sso l ver , l i q u i d  refi n i ng and fracti onati on ,  hydrogen recovery , and 
naphtha hydrogenation  un i ts are areas where hi gh-temperature and -pressure hydrocarbon streams 
req u i re coo l i ng and are therefore areas where heat exchanger fai l ure and contamination  of coo l ing  
water by  hydrocarbons and  PNAs cou l d  occur .  The  cool i ng system u l timate ly  u sed in  the  demonstra
t i on p l ant wi l l  m i n imi ze or e l imi nate the re l ease of tox i c  and carci nogen i c  compounds to the 
env i ronment  ( Appen d i x  C ,  Sect .  C . 3 . 5 . 5 ) . 
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F i ve types of cool i n g  systems are ava i l a b l e  for  waste heat  rej ect i on :  aer i a l  coo l ers , conven
ti onal  or wet ( evaporati ve )  cool i n g  towers , dry i nd i rect cool i ng towers , wet i nd i rect cool i n g  
towers , a n d  wet/dry cool i n g  towe rs . Append i x  C presents a d i scuss i on o f  these a l ternati ves 
a l ong  wi th a f l ow d i a gram for each and a d i s cu s s i on of how each system i n teracts w i th the p l ant 
water ba l ance and wastewater treatment  system . 

Dry cool i ng methods are most effecti ve when used on h i g h-temperature streams ; however ,  i t  i s  
d i ffi c u l t  to conta i n  fug i t i ve emi s s i on s  from l ea k i ng a i r  f i n  heat exchangers . Thus , the proposed 
coo l i ng strategy fo r the demonstrati on p l ant i nvol ves u s i ng dry cool i n g  on the hottest and l east
hazardous streams , wi th a barr ier  f l u i d  ( i nd i rect ) wet cool i n g  system used on the more hazardou s  
h i gh-pressure streams as  d i s cussed  i n  Sec t .  C . 3 . 5 . 5 . A h i g h -pres sure d i rect wet cool i ng  c i rc u i t  
( i . e . , wi thout the ba rri er  fl u i d )  i s  be i ng con s i dered , i nstead o f  the i nd i rect system , for the 
l ow-pressure more- hazardou s  streams . Th i s  is be i n g  con s i dered fo r s i tua t i ons  where , in the event 
of a l ea k ,  the process  fl u i d  wo u l d not contam i nate the coo l i ng fl u i d  because the cool i ng fl u i d  
wou l d  b e  forced i nto the proces s  fl u i d  by i ts h i gher pre s s ure . Convent i onal  ( i . e . , atmospheri c )  
d i rect wet cool i ng  wi l l  be used on a l l non hazardous  proces s  streams where dry cool i ng i s  not 
economi cal l y  advantageou s .  

Aer i a l  coo l ers w i l l be used to decrease water con s umpt i on whenever they are techn i ca l l y  acceptabl e 
and economi ca l l y j ust i fi ed . To prevent the i r  potent ia l  l eakage i nto the envi ronment ,  streams 
conta i n i ng s i gn i f i cant q uanti t ie s  ( more than 2%) of +3l 6 °C  ( +600 ° F )  materi a l  - bel i eved to be 
a s soci ated w i th carc i nogen i c  hazards - wi l l  not be coo l ed in aeri a l  cool ers . 

Mutagen i c i ty and carc i noge n i c  potent ia l  of narrow bo i l i ng cuts of mi ddl e [ 1 77 to 288°C ( 350 to 
550° F ) ]  and heavy [ >288°C ( > 550° F ) ]  d i sti l l ates are currently be i ng measu red .  F i na l  des i gn of  
t he  heat exchanger system wi l l  account for the res u l ts of th i s  study w i th a safe-s i de a l l owance 
of about 1 0°C ( 50° F ) . The data wi l l  not be ava i l a bl e i n  t ime for pub l i cati on of th i s  FE I S .  
Pre l im i nary i n d i cat ions  are that Ames test effects are mi n i ma l , wi th cuts boi l i ng bel ow 3 1 6°C  
( 600° F )  and beg i n  to  be no ti ceab l e  above 404°C ( 760°F ) . 

The maj or heat rejecti on wi l l  be through evaporati ve water cool i ng towers . Pre l im i nary muta
gen i c i ty tests i nd i cate l i ttl e effect for those streams bo i l i ng bel ow 3 1 6°C  ( 600 ° F ) . Therefore , 
an i nd i rect cool i ng system i s  p l anned for cool i ng streams conta i n i ng more than 2% of > 3 l 6°C  
( >600° F )  ma ter ia l  ( F i g .  C . 7 ) to prevent l eakage i nto the  cool i ng tower system . 

Addi ti onal data are be i n g  deve l oped that cou l d  res ul t i n  a change i n  th i s  prel im i nary compo s i t i on 
c r i ter ia  for sel ecti on of cool i ng al ternati ves for each stream . 

Anothe r a l te rnati ve under study dur i n g  the deta i l ed des i gn phase i s  the use  of cool i n g  tower 
b i o c i des other than the proposed chroma te-based i nh i b i to r .  Phosphate i nh i b i to rs are al so under 
study . 

Proces s hydrocarbon emi ss i o n  contro l  

Al though the hydroca rbon p roce s s i n g  faci l i ti es are des i gned t o  operate wi thout produc i ng  atmo
s pheri c emi s s i on s ,  a l most  al l w i l l  sometimes requ i re vent i ng to reduce pres sure or  remove 
trapped ga ses . I n  add i t i on , fi l l i ng of storage tanks and process vessel s w i l l d i sp l ace hydro
ca rbon vapors . Vapor recovery wi l l  be used wherever practi cabl e ;  however , s ome vapors w i l l  
st i l l  requ i re di sposal . Four al ternat i ves  are avai l ab l e :  d i rect venti ng , uncontrol l ed com
busti on ( fl a ri ng ) ,  control l ed combusti on , and i nc i nerati on . D i rect vent i n g , even through an 
e l evated s tac k ,  i s  cons i dered unacceptabl e i n  v i ew of the poten ti a l  for fi re hazards or the 
re l ease of toxi c  and/or photochem i ca l l y  react i ve materi a l s .  

Uncontrol l ed combust ion ( fl ar i ng ) , a standa rd practice  i n  many petrol eum refi ner ies  and chemi cal  
and petrochemi cal i ndustri es , wou l d s i g n i ficantly reduce the concentrations  of potenti al l y  tox i c  
materi a l s s uch  a s  H2S .  I t  wou l d  not ensure comp l ete combust i on of comp l ex organ i c  materi a l s ,  
and i ncomp l ete combust ion  cou l d  res u l t  i n  the formati on of add i t i onal  compl ex materi a l s .  I n  
add i t i on ,  u ti l i zati on o f  a convent i ona l  fl are ( o pen fl ame ) wou l d  make i t  i mposs i b l e  t o  samp l e 
the combust ion  products . For gases of s i mp l e  mo l ec u l a r  confi gurati on ( e . g . , gas i f i e r  output ) , 
fl ari ng i s  s t i l l  the preferred method of d i sposa l . 

I n c i nerati on , i n  wh i ch the waste mater i a l s are mi xed w i th a supp l emental  fuel ( a s  requ i red ) and 
burned i n  a spec i a l  combust i on chamber ,  i s  des i gned to ensure comp l ete combusti on through ma i nte
nance of a s pec i fied fl ame temperature and res i den ce t ime in the presence of exces s  a i r .  Inc i ner
ators permi t sampl i ng of the combust i on products and ,  when operated at des i gn condi t i ons , prov i de 
a very h i g h  degree of a s surance tha t the materi a l s for whi ch they are des i gned w i l l  be destroyed . 
Because they are des i gned for speci f i c  combusti on rates and feed compos i t i on s , i n c i nerators are 
very sen s i ti ve to vari ati ons  i n  these parameters , and re l ati ve l y  m inor  dev i at i ons from des i gn 
cond i t i on s  may produce s i gn i fi cant reduct i ons i n  thei r effi c i ency .  
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Control l ed-combusti on devi ces represent a comprom i se des i gn i ntended to provi de the  fl exi b i l i ty 
to accommodate w i de vari ations  i n  process emi s s i on s  and fl ow rates wh i l e  st i l l  prov i d i n g  a h i gh 
degree of ass urance that the mater i a l s of concern wi l l  be destroyed . Based on the l i m i tations  of 
i n c i nerati on systems , parti cu l arl y thei r s uscepti b i l i ty to s i gn i fi cant reducti ons  i n  effi c i ency 
when operated outs i de thei r des i gn range , the control l ed combust i on concept i s  bel i eved to be 
envi ronmenta l l y  preferabl e .  I t  shou l d  be noted that the des i gn o f  th i s  system i s  not yet com
p l ete and that a q uant i tati ve eva l uati on of expected performance cannot be made at th i s  t ime . 
The des i gn of th i s  sys tem i s  one of several i mportant envi ronmenta l  control dec i s i on s  to be made 
duri ng the detai l ed des i gn phase . Appendi x C d i scusses  the p l ant upset and emergency cond i t i ons  
that wou l d  requ i re use  of a fl are/control l ed combustor . Secti ons 4 . 1  a nd  4 . 2 . 3  d i scus s  the 
envi ronmental effects of s uch  events . 

Other sources of pro cess  hydrocarbon emi s s i on s  are fug i t i ve sources , wh i c h  are categori zed as  
u n i ntentional  d i s persed sources , s uch  as  l eaks , as opposed to  conti nuous poi nt sources , such  as  
stacks  or vent s .  It  s hou l d be noted that  fug i t i ve hydrocarbon emi s s i on s  are characteri st i c of 
chemica l  and petrochemi ca l  p l ants as  we l l  as  many other i ndustries  handl i ng gaseous and/or vol a 
ti l e  l i q u i d  hydrocarbon s .  I n  genera l , best  refi nery and best petrochemi cal  practi ces for mi n i 
mi z i n g  fug i t i ve gaseous emi s s i on s  are bei ng empl oyed i n  the des i gn o f  the demonstrati on pl an t .  
Exampl es of  these practi ces are encl osed vapor-recovery systems for storage tanks a n d  l oad i ng 
and transfer equ i pment and the exten s i ve use  of mecha n i ca l  seal s on rotati ng s hafts that l eak  
l es s  freq uent ly  than when pac k i n g  seal s are used . To  address  the concern that some coa l -deri ved 
l i q u i ds are more l i ke l y  to conta i n  carci nogen i c  compounds than do natura l  crude o i l deri vati ves ,  
s pec i a l con s i derati ons are bei ng g i ven to new features to reduce the exposure of the publ i c  and 
p l ant personnel to fug i t i ve hydrocarbons . Examp l es of such  features  are the use  of doub l e 
mechani cal sea l s where i n  the outer seal  conta i n s  a safer fl u i d ,  the u se  of encl os ures around 
some rec i pro cati ng pumps , the use of dry or i n d i re ct cool i ng in some areas of the p l ant to 
prevent heat exchanger l ea ks that coul d resu l t i n  hydrocarbon re l eases through conventi onal 
evaporati ve cool i ng towers , the use  of encl o sures for the o i l y  water separator on the p l ant 
dra i n  sys tem ; and the use  of encl o sures for l ocal  s umps fo r s pec i fi c  dra i n s  such a s  Sel exol , 
ami ne , and Dowtherm system s .  Appendi x  C descr i bes the d i rected ma i ntenance program that wi l l  b e  
u sed t o  control fug i ti ve hydrocarbon emi s s i on s . 

Al ternati ve mean s of control l i ng fug i t i ve emi ss i on s  that have been eval uated i nc l ude dou bl e 
p i p i ng and encl osure of process  areas .  E val uat ion resu l ts are summari zed be l ow .  

Do ub l e pipi ng :  

• Doub l e p i p i ng does not change the pos s i b i l i ty of fl ange l eaks , wh i ch are expected to be 
g reater than l i ne l eaks . 

• Reducti on of wal l th i ckness  and the strength of pres s ure parts i s  a concern re l ated to 
corro s i on and ero s i on .  Th i s  method wou l d  prevent mon i tori ng  o f  wal l th i c kness  duri ng 
operati on or even duri ng s hutdown peri ods . 

• Many of the p i pe runs handl i ng vacuum bottoms at 204°C (400 ° F )  or more must be heated 
e l ectri ca l l y  because steam or Dowtherm traci ng is not con s i dered des i rabl e to supp l y 
heat at th i s  temperatu re . I n  th i s  appl i cati on , doub l e p i p i ng i s  i mpracti cal . 

• Process  materi a l  l eaked i nto outer p i p i ng , at l east  on many of the streams , wou l d 
sol i d i fy and/or cake and wou l d be es senti a l l y  i mposs i b l e  to remove . 

• Di fferent ia l  expan s i on of the i nner and outer p i pe wou l d present di ffi c u l t  des i gn 
probl ems and wou l d  i ncrease potent i a l  for p i p i n g  ruptures . 

• The g reater compl exi ty wou l d i n crease des i gn , operati ona l , and ma i n tenance probl ems . 

• Cost wou l d i ncrease s i gn i fi cantl y .  

Encl o s i ng the process  area : 

• Thi s method i s  unacceptabl e and i mpracti cal  from a s afety v i ewpo i n t .  Even sma l l l eak s  of 
tox i c  hydrogen s u l f ide and carbon monox i de wou l d create a serious  hea l th and safety hazard 
for personne l . Even sma l l l eaks  of hydrogen and carbon monoxi de wou l d  cause seri o u s  exp l o 
s i on hazards because  of i nadequate di spers i on . F i refi ghti ng wou l d be hampered and  fi re
f i g hters wou l d  be s ubjected to far greater hazards . Even c l oset- s i ze enc l osures present 
seri ous  probl ems such as  the i nab i l i ty to detect sma l l l eaks  early enough for correct i ve 
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ma i n tenance to be taken ; i ncreased potent i a l  of expos ure , especi al l y  of mai ntenance per
s onnel , to hot and toxi c materi a l s ,  i nc l udi ng  hydrogen s u l f ide ; and an i ncreased chance of 
expl os i on due to the conf inement of sma l l l eaks .  

• Some sma l l l oca l i zed enc l osures , s uch as shroud i ng , wi l l  be con s i dered for some spec i fi c  
areas o f  h i g h  l eak  potent i a l . 

Res i dual  waste d i sposal  control 

Proces s s l udge s .  Re l a t i ve l y  sma l l q uanti t i es o f  proces s s l udges are expected t o  b e  generated 
from coo l i ng tower bl owdown treatment ,  coa l p i l e  runoff treatment , and raw water treatment .  
These s l udges wi l l  con s i st pr imari l y  o f  metal hydroxi des , ca l c i um s u l fate generated through 
add i t i on of l i me , and po lymers . Because envi ronmental i so l a t i on i s  neces sary to prevent sol u 
b i l i z i ng the metal s caused by contact with  ra i nwate r ,  groundwater , etc . , t he  most practi ca l  
d i s posal  opti ons ava i l a bl e are secured l andfi l l  d i s posal  a n d  chemi cal fi xati on . Secured l and
fi l l  d i s posal  is  con s i dered the preferred d i s posal  method because of the reduced materi a l  
hand l i ng requ i rements a nd  the i ncreased re l i a b i l i ty .  T he  l andfi l l  wal l a nd  c l ay l i ner des i gn 
wou l d  be s i mi l ar to that of a s l a g  di sposal  l andfi l l .  The process  s l udge l andfi l l  wou l d  occ upy 
a smal l er area i n  accordance w i th the s i te p l an ( Fi g .  2 . 2 ) . 

Cata lysts and adsorbents . Because of the sma l l quant i ty of th i s  materi a l , di sposal  shou l d  not be 
a s i gn i f i cant probl em. P l an s  are to return much of the cata l yst to the s uppl i er for rec l ama t i on . 
Except for s pent acti vated ca rbon , the rema i nder of the cata l y sts and adsorbents wi l l  be d i s posed 
of  in  a secured l andfi l l .  It  i s  expected that the spent acti vated carbon wi l l  be i n c i nerated 
on s i te and the res i due d i s posed of i n  the common secured l andfi l l  provi ded for proces s  s l udges . 
The l andfi l l  wal l and c l ay l i ner des i gn wou l d  be s imi l a r  to that of a s l a g d i sposal  l andfi l l .  
The catalyst/sorbent l andfi l l  wou l d  occupy a sma l l er area i n  accordance wi th the s i te p l an 
( Fi g .  2 . 2 ) . 

The l ocation  and des i gn of these fac i l i t i es are not avai l ab l e .  D i s posal  of  the above sol i d  
wastes wi l l  recei ve pri ori ty con s i derati on duri ng the deta i l ed des i gn phase . 

Parti cu l ate emi s s i on control 

Proces s emi s s i on s .  I n  general , four  parti c u l ate control a l ternati ves are ava i l ab l e :  cyc l ones , 
scrubbers , e l ectrostat i c  prec i p i tators , and baghouses ( or fi l ters ) .  Al though cyc l ones cou l d  
proba b ly  compl y  w i th app l i cabl e emi s s i on standards i n  s ome appl i cat ions , they genera l l y  produce 
on ly  moderate parti c l e  co l l ect ion effi c i enci es . Scrubbers produce a s l udge requ i r i ng spec i al 
handl i ng .  Both e l ectrostati c prec i p i tators and baghouses can y i e l d h i gh parti c u l ate recoveries ; 
however , for equ i val ent cost i nsta l l at i ons , baghouses provi de s i gn i fi cantl y h i gher col l ecti on 
effi c i en c i e s  and were sel ected as  the preferred a l ternati ve from both a process and an envi ron 
mental standpo i n t .  

Coal s torage . A coal  stacker  that produces mi n i ma l  parti c l e  l os ses was sel ected .  
s i on system i s  proposed to  control fug i t i ve emi s s i on s  from the act i ve coa l  p i l es .  
forms a thi n ,  wet l ayer on the s urface of the p i l e ,  thus  trap p i n g  dust  parti c l es . 
s i on systems have typi ca l  effi c i enci es of 60% fo r acti ve p i l e s .  

A wet s uppres
The  water 
Wet suppres-

An a l ternati ve wou l d be the appl i cati on of a pol ymer cru s t i n g  agent on the p i l e  be i ng rec l a i med .  
By s pray i n g  a bondi n g  agent on the coal , a thi n ,  so l i d  crust wou l d b e  formed that wou l d  trap the 
l oose , sma l l part i c l es . Th i s  process wou l d i ncrease the parti c u l ate control  effi c i ency to better 
than 90% fo r the undi stu rbed portion of th i s  p i l e  and may be the env i ronmenta l l y  preferabl e 
al ternat i v e .  Howeve r ,  further stud i es are needed t o  confi rm that po l ymer use  creates no appre
c i a b l e  downstream process i ng probl ems such as  foami ng . Th i s  method wou l d be i neffecti ve for use  
on the  p i l e  bei ng bu i l t ,  as  it  i s  cont i n ua l l y  be i ng d i s turbed , and  the  cru st i ng  agent wou l d  have 
to be appl i ed to each l ayer.  

A coal  rec l a i mer was se l ected that produces mi n i ma l  parti c l e  l osses . I n  order to m i n i m i ze 
potenti a l  for coa l  p i l e  fi res , no reserve p i l e  i s  pl anned . 

Coal conveyi ng . Covered conveyors wi l l  be used to contro l w i n d  dust i n g .  Trade-offs of cost , 
pe rformance , safety , and operati ng comp l e x i ty are bei ng eval uated fo r the a l te rn ati ve of tota l l y  
enc l osed conveyors . 

Coal drying .  Two methods of coa l  dry i ng are ava i l ab l e .  The curren tly  proposed des i gn uses  
conventi onal  tec hnol ogy in  wh i ch wet coa l  obtai ned from the  stoc kp i l e  i s  s i mu l taneou s l y  ground 
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and dried i n  a system heated by combust i on fl ue ga se s .  An  a l ternat ive i s  fl ash  dry i ng , a tech
n i que in the devel opment stage , in wh i ch wet coal i s  g round and dried  separate l y .  In the fl ash  
dryer case , wet coal  is  i nje cted i nto warm sol ven t .  The coa l -so l vent mi xture fl ows to the s l u rry 
mi x i ng vessel  where a hot process  recycl e  sol vent and a recycl e  s l urry are added and s l urri ed .  
T he  water fl a s hes  off as  steam and  i s  l a ter  condensed , l ea v i n g  a hydrocarbon gas that wou l d  then 
be i nj ected i nto the vapor-recovery system . The fl ash  dry i n g  system wou l d  not produce a parti c
u l ate emi s s i on ,  whereas the  proposed conventional  dryer wou l d  generate approx i mate ly  1 9 . 8  lb  of 
part i cu l ates per hour ( 1 4% of  the pl ant ' s  overa l l emi s s i on rate ) . S i nce fl ash  dry i n g  i s  not a 
proven technol ogy i t  i s  not be ing  cons i dered for the demonstrat ion pl ant .  

Commerc i a l  p l a n t .  Operati onal proces s and area mon i tori ng dur i ng the demonstrat ion  phase wi l l  
be conducted to determi ne the actual parti cul ate emi s s i on s  and res u l t i n g  amb i ent concentrati ons . 
These data wi l l  be used to i dent i fy add i t i onal  emi s s i on control needs for the expanded commerc i a l  
fac i l i ty .  Several add i t i ona l  parti cu l ate control a l ternati ves are avai l ab l e  for reduc i ng commer
c i a l p l ant  emi s s i ons  and wi l l  be eval uated duri ng  the commerci a l  p l ant  des i gn phase . These 
i nc l ude fl ash  dry i ng of  coa l i n  the coa l - s l urry m i x i ng system , pol ymer c ru st i n g  agents for coal 
storage p i l es ,  the use  of  al l gaseous pl ant fue l , s pec ia l  encl osures or  wa ter/addi t i ve sprays for 
dust recoveri ng  from barge u n l oad i ng ,  u nderground rec l a i m i ng from coa l p i l es ,  tota l l y  enc l osed 
coal conveyors and transfer  towers , and a portabl e dust recovery system for the coal stacker
rec l a i mer .  

P l ant fue l s  

Operati on of the SRC and s upport i n g  proces ses requi res  the i nput of  s i gni fi cant q uant i t i es of 
heat that must be suppl i ed by combusti on of fuel i n  fi red heaters . Fou r  a l ternati ve fue l s were 
consi dered : gaseous fue l s  [natural gas or l i qu i d propane gas ( LPG ) ] , petrol eum d i sti l l ate fuel s ,  
coal , and process-generated fuel s .  Gaseous and l i ght d i s t i l l ate fue l s are acceptab l e  from an 
envi ronmental standpo i n t ;  howeve r ,  the i r  ut i l i zati on wou l d cons ume resources that are a l ready i n  
s hort supp ly  and they were rej ected .  Use  o f  heavy d i s ti l l ate fue l s o r  coal  wou l d req u i re exten 
s i ve faci l i t i e s  fo r control of su l fur d i ox ide and parti c u l ate emi s s i on s  to meet emi s s i on l i mi ta
t i ons  and PSD requ i rements . Al though i mpl ementa t i on of req u i red control s i s  tech n i ca l ly feas i bl e ,  
the cost of control  eq u i pment must be wei ghed aga i nst  the poss i b i l i ty that the proces s may not be 
commerc i a l i zed .  Ut i l i zati on of process-gene rated gaseous and hydrodesu l furi zed l i ght d i st i l l ate 
fue l s  a l l ows compl i an ce wi th appl i cabl e envi ronmental standards  wi thout req u i ri ng  add i t i onal  
control eq u i pment  and was sel ected as  the preferred a l ternat i ve based on economi c and pol i t i ca l  
con s i derat ions . Ab i l i ty to  comply  wi th envi ronmental standards wi thout re l i ance on add i t i onal  
control  equ i pment subject to fai l ure makes  use  of  proces s-generated fuel  the envi ronmental ly  
p referabl e a l ternat i ve for demonstrati on p l ant  operati on . However , u ti l i zation  of coal wi th 
appropri ate control eq u i pment  may be feas i bl e  at the commerci al  scal e .  (Appendi x C d i scusses  
the combust ion  characteri s t i c s  and effl uents assoc i ated w i th burn i ng the  SRC- I I  product . ) 

P l ant-deri ved synthes i s  ga s ,  propane , butane , and hydrotreated naphtha and m i xtures thereof are 
be i ng cons i dered for use as  p l ant fue l . Al l cou l d be burned w i th no apprec iab l e hydrocarbon 
emi s s i on s , and CO and NOx emi s s i on s  s hou l d  be rough ly  eq u i val ent .  Naphtha combust ion wou l d 
produce more parti c u l ates and su l fur d i oxi de than the others , but the d i fference wou l d  not be 
s i gn i fi cant in compari son to the pl ant ' s  overa l l  emi s s i on of  parti cu l ates and S02 ' 

E l ectri cal power s uppl y  

The demonstrati on pl ant requ i res power i n  the forms of heat ( steam ) , s haft work , a n d  e l ectri c i ty .  
I n i t i a l p l ans  were to generate the p l ant steam req u i rements i n  waste heat and aux i l i ary boi l ers ; 
to p urchase e l ectri c i ty from the l ocal  u ti l i ty ;  and to generate s haft work  by steam turbi nes  a nd  
e l ectri c motors . Al ternati ves to purcha s i ng e l ectri c powe r were exami ned because of the uncer
tai nty regard i ng the rel i abl e avai l ab i l i ty of power at the start of the opera t i n g  phas e .  E l ec
tri c i ty consumpt i on may be approac h i n g  the capac i ty of the uti l i ty grid by then , and it i s  
conce i vabl e that the gri d may experi ence reduced re l i ab i l i ty because of reduced reserve capac i ty .  
A n  al ternati ve t o  the p urchase o f  e l ectr i c  power i s  the redes i gn of  the p l ant ut i l i ty system to 
a l l ow ons i te generati on of the p l ant requ i rement  ( about 40 MW ) .  Thi s may be done by i n stal l i ng 
an i ndependent s team-el ectri c generati ng p l ant  ons i te or by u s i n g  cogenerati on techn i q ues . The 
fuel for th i s  genera t i on capaci ty may be sel ected from the fol l owi ng forms ava i l a bl e at the 
p l ant :  coal , SRC product , naphth a ,  l i ght  hydrocarbons , subst i tute natura l  ga s ,  and synthes i s  
gas  ( a  CO-H2 ) mi xture or mi nera l resi due s l u rry . 

As d i scussed i n  the earl i e r  subsecti on on pl ant fuel s ,  c l ean-burn i ng process-deri ved fue l s  
are the envi ronmenta l ly  preferabl e al ternati ve . Ons i te e l e ctri c power genera t i on as currentl y 
p l anned for the p l ant wi l l  i ncrease the pl ant ' s  overa l l  f i r i n g  rate by about 1 2% compared to the 
purchased power al ternat i ve .  The a i r  qua l i ty impact analyses i n  Sect . 4 . 2 . 3 . 1  a s s ume ons i te 
power generati on for the purpose of prov i di n g  an i mpact ana l ys i s  of worst-case emi s s i on s ,  u s i ng 
mi xed p l ant gas/naphtha fue l s .  
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If the power i s  generated in a conventiona l  steam-el ectri c p l ant , about two-th i rds of  the fue l  
heat ing  val ue wi l l  b e  l ost as waste heat , wh i c h  wou l d  b e  rel eased t o  t h e  atmosphere b y  a cool i n g  
tower .  I f  evaporat ion coo l i ng i s  emp l oyed , there wi l l  b e  addi t iona l  i mpacts from cool i n g  tower 
dri ft ,  fogg i ng ,  i c i n g , bl owdown , and water con s umpti on effects . 

Based on i nformati on curren t ly  ava i l ab l e regardi ng  the avai l ab i l i ty of process -deri ved fue l s  and 
the reserve capac i ty and rel i a bi l i ty of the exi s t i n g  ut i l i ty gri d ,  the envi ronmental trade-offs 
fo r e l ectri cal  power supp ly  a l ternati ves cannot be ful l y  eval uated at th i s  t ime .  

P l ant l ayout 

The curren t ly  proposed s i te p l an wa s rev i ewed to determi ne whether an a l ternat i ve s i te arrange
ment cou l d  s i gn i fi cant ly  reduce the i mpact res u l t i ng  from cons truc t ion and operat ion of  the 
demonstrat i on p l an t .  The cu rren t ly  proposed s i te plan was presented as  an al ternat i ve in  the 
Phase Zero del i verabl es and was s ubsequent ly  sel ected to avo i d  the pos s i b i l i ty of subs i dence of 
mi ned areas i n i t i a l l y  proposed for d i s posal  of s l ag produced by future commerc i a l  operat ions . 
The revi sed s i te p l an appears to avo i d  geo l og i ca l l y  unsu i tabl e areas ( espec i a l l y  undermi ned 
areas fo r sol i d  waste d i s posa l ) and to uti l i ze areas of l ow envi ronmen tal s i gn i fi cance to the 
maxi mum extent poss i bl e . 

The proposed l ocat i on of the cool i ng towers s houl d reduce the s i gn i fi cance of the v i s i bl e  p l ume 
and the i n creased fog g i ng , i c i ng ,  and sal t depo s i t i on res u l t i n g  from the i r  operation . Areas 
sens i t i ve to coo l i ng tower operati on , H i g hway 53 and the e l ectr i ca l  s ubstat i on , s hou l d  not be 
s i gn i f i cantly affected .  

Throug hout t he  devel opment of t he  SRC- I I  faci l i ty ,  l ayo ut and  des i gn a l ternati ves that cou l d 
reduce fl oodp l a i n /wetl ands impacts of the proposed fac i l i ty were con s i dered .  Maj or  des i gn 
a l ternati ves affecti ng fl oodp l a i n/wetl ands that were con s i dered (Append i x  D )  i nc l ude ( 1 ) a l ter
native  des i gn of the barge s l i p ,  ( 2 )  a l ternat i ve l ayout of the product storage area , and 
( 3 )  e l im i nati on of the coa l barge doc k  fac i l i ty ( i . e . , the exc l u s i ve use of  ra i l roads for 
coal s h i pments ) .  

Al ternati ve barge s l ip .  An  al ternati ve proposal revi ewed i n  l i eu of t he  proposed barge s l i p  for 
unl oad i n g  heavy eq u i pment was the u se of a breast ing  doc k .  An ana l ys i s  of the proj ect req u i re
ments i nd i cated that a brea st ing  dock may be c heaper to con struct ; however ,  th i s type of doc k 
fa ci l i ty wou l d  not l end i tsel f to the di rect off- l oadi ng of l arge process equi pmen t .  I n  l i g ht 
of proj ect req u i remen ts , th i s a l ternati ve wa s not con s i dered feas i b l e .  

Al ternati ve l ayout of  the product storage area . From the beg i nn i ng of s i te l ayout des i gn ,  s p i l l  
secu ri ty of  the product storage area has been a prime des i gn cons i deration . The proposed des i gn , 
a modi fi cati on of an earl i e r  des i gn ,  decreased the amount of fl oodp l a i n  encroachment . The tan k 
l ayout as proposed i n  the Draft Envi ronmenta l Impact Statement ( DE I S )  wa s outboard of the cur
rent l y  proposed tan k l ayout and wou l d  have enta i l ed l a rger fl oodp l a i n  encroachmen t .  An HEC-2 
computer fl ood profi l e  analys i s  of the amount of fl oodwater hydrau l i c  c hanges caused by the 
earl i er des i gn i nd i cated tha t the backwater curve wou l d ra i se the 1 00-year fl ood l evel by 0 . 02 ft 
at a l ocation  0 . 8  km ( 0 . 5 mi l e )  ups tream of the tan k s  and that i t  wou l d  i n crease the fl ood ve l oc 
i t i es from 7 . 2  t o  7 . 3  fps .  These fl ood changes were con s i dered smal l .  T h e  reduct i on of encroach
ment in  the current des i gn wi l l  further reduce th i s  sma l l fl ood i mpact . 

An a l ternati ve eva l uation  of l oca t i n g  the storage at an up l and l ocat i on that requ i red p i pel i n i ng 
the product down to the tra i n  l oadi ng area wa s a l so con s i dered .  An eng i neeri ng anal ys i s  i ndi 
cated a h i l l top storage faci l i ty wou l d  cost an add i t i ona l  $ 1 . 2  mi l l i on ,  wou l d  create operati onal  
probl ems because of i ts remoteness from proces s  and l oad i ng  a reas , and wou l d potenti a l l y  l ead to 
a greater sp i l l age r i s k .  From th i s  ana lys i s i t  wa s conc l uded that a storage s i te adjacent to the 
ra i l road l oad i ng  area was preferred ( Sect . C . 3 . 5 . 3 ) . 

E l i m i na t i on of the coa l ra i l  s h i pment fac i l i ty .  Duri ng  the i n i t i a l des i gn o f  the fac i l i ty ,  the 
concept of rai l s h i pment of the coal to the s i te was proposed . A rean alys i s  of  the feas i b i l i ty 
and economi cal  meri ts of thi s concept i nd i cated that coal ra i l  s h i pment was i mpracti ca l  and wou l d  
cost an add i t i onal  $27  mi l l i on over the fi ve-year proj ect l i fe .  I n  v i ew o f  these factors , coal 
s h i pment by barge became the preferred trans portat i on mode . The sma l l fl oodp l a i n  i mpacts of 
construct i n g  and operati ng the barge un l oadi ng fac i l i ty are con s i dered warranted when wei ghed 
agai nst proj ect demands and the tran sportati on cost savi ngs . 

M i t i gation  measures . The des i g n  and construct i on of the fl oodp l a i n  fac i l i t i e s  have been care
fu l l y desi gned based on a ba l ance between proj ect req u i rements and envi ronmental protecti on . 
The m i t i gati on measures that have been des i gned i nto the fac i l i t i e s  and are be i n g  con s i dered 
for the con struct i on and operation  of the p l ant i nc l ude s urface water runoff and s p i l l  conta i n 
ment and treatment ,  m i n i m i z i ng fl oodp l a i n  fi l l i ng and grad i n g , and deve l op i ng  wetl ands and 
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wi l dl i fe habi tats at d i fferent  l ocations  wi th i n  the s i te .  The project wi l l  be constructed under 
the cond i t i ons  of the Corps of  Engi neers and the State of West  V i rg i n i a  constructi on permi ts . 

The ab i l i ty to reduce the m inor  wetl and i mpacts at the s i te by al ternati ve s i te l ayouts i s  not 
con s i dered fea s i bl e .  The l os s  of the sma l l amount of wetl ands caused by the proposed l ayout and 
des i gn wou l d  be i nevi tabl e wi th a l ternati ve s i te l ayouts . 

Separat i on and d i spo s i t i on of mineral  res i due (ash pl us  unconverted coa l ) 

The mi nera l  res i due ( a s h )  and a sma l l porti on of the feed coal pass  through the SRC- I I  process 
e s sentia l l y  unchanged.  I n  order for the hydrocarbon l i q u i d  products to meet envi ronmenta l  
parti cu l ate and  s u l fur s tandards when they are ut i l i zed as  fuel , t he  m i neral res i due must  be  
separated and  s ubsequently d i sposed of i n  an  env i ronmenta l l y  acceptabl e manner .  Two methods* of  
separat ion and d i s posal  were con s i dered . One  was  the  use of  fi l trati on to separate the  m ineral  
res i due , fo l l owed by i ts d i s posal  i n  one  of several ways - di rect d i sposal  ( l and fi l l ) ,  u s i ng i t  
a s  a bo i l er fuel , i nc i nerat i on , and gas i fi cation . Fi l trati on eq u i pment req u i res exten s i ve 
mai ntenance and exposes workers to heavy hydrocarbon materi a l s ,  some of wh i ch have been shown to 
have carci nogeni c properti e s .  Wi th regard to di sposal  of the fi l tered mi neral res i due , di rect 
d i sposal  ( l andfi l l )  i s  unde s i rabl e because of i t s  heavy hydrocarbon content and i ts pyrophor i c  
p roperties . U s e  of the fi l tered mi neral res i due as  a bo i l er fue l or  i nc i nerat i ng i t  wou l d  
convert the ash  i n  the mi neral res i due to a materi a l  s u i tabl e for d i rect d i s posal  but  wou l d 
req u i re the use  of s uppl emental fuel to s u sta i n  control l ed combust i on and extens i ve eq u i pment  to 
l i mi t parti cu l ate and s u l fur d i ox ide emi s s i on s . Gas i f i cation  of the fi l tered mi neral res i due 
wou l d convert the ash  to a s l ag s u i tabl e for d i rect d i sposal  and the unconverted coal  to gaseous 
products . However , due to the l ow hydrocarbon content of the fi l tered m i neral res i due fed to 
the gas i fi e r ,  the gaseous products wou l d be of l i ttl e econom i c  val ue . The other a l ternat i ve for 
separati on and d i s posa l of the mi neral res i due i s  to concen trate i t  i n  a heavy organ i c  stream by 
vacuum d i s t i l l ati on and then gas i fy the concentrated s l urry .  Gas i fi cat ion  o f  thi s type of 
s l urry converts the ash to a s l ag s u i tabl e for d i rect d i s posa l  and converts the un  reacted coal 
and heavy hydrocarbons  to a synthes i s  gas from wh i ch the s u l fur can be readi l y  removed and 
recovered w i th techn i cal l y  and economi cal l y  proven equ i pment .  Part o f  the c l eaned gas can be 
used as a p l ant fuel , and the rema i nder can be processed further to prov ide the hydrogen requ i red 
for the l i q uefacti on reacti ons . The comb i nati on of vacuum d i s ti l l a t i on and gas i fi cati on i s  the 
preferred a l ternati ve for process ,  envi ronmenta l , and economi c reason s .  

Hydrogen p roduc t i on 

Four  a l ternat ives  were cons i dered for produci n g  the hydrogen req u i red for the process : e l ectro
lyt i c product i on from wate r ,  s team reformi ng  of methane , gas i fi cat i on of coal or  o i l , and gas i fi 
cati on of the mi nera l - res i due s l urry from vacuum di sti l l at i on . E l ectro l yt i c  product i on of hydrogen 
from water wou l d  have the advantage of a l so  produ c i n g  oxygen i n  s u ffi c i ent  q uanti t i es to gas i fy 
most  of the m i neral - re s i due s l urry from vacuum d i s ti l l ati on .  However , e l ectro lys i s  of water 
consumes l arge q uanti t i es of e l ectri c i ty ,  the generati on of wh i ch has adverse envi ronmental  
i mpacts , and wou l d redu ce the thermal effi c i en cy of the demonstrat ion p l ant .  An a l ternati ve use  
for  the  l a rge q uant i ty of synthes i s  gas from the  req u i red gas i fi cat ion of  vacuum bottoms wou l d  
a l so have to be determined .  For economi c reasons , the  el ectro l yt i c produc t i on of  hydrogen was 
rejected . Methane reform ing  i s  feas i bl e ,  but i t  wou l d  cons ume a resource a l ready i n  s hort s uppl y 
and wa s rejected on that bas i s .  The gas i fi cati on of coal o r  o i l  i s  a l so  feas i b l e ;  however , i t  
wou l d  con s ume addi t i on a l  coal or a more val uab l e  o i l product .  Methane-reform ing  or  gas i fi cati on 
of coal  or o i l wou l d req u i re an a l ternati ve d i spos i ti on of the m inera l -res i due s l urry . The 
p referred a l ternati ve for hydrogen product i on i s  by gas i fi cati on of  the mi nera l -res i due s l urry , 
wh i ch w i l l  a l so prov i de a maj or part of the p l ant ' s  fue l needs and convert the mi neral res i due 
to an i nert s l ag  s u i tabl e for d i rect d i sposal . 

Ga s i fi cati on processes 

Though  many proce s s i n g  opti ons may be avai l abl e ,  on ly  three avai l abl e gas i fi cat ion systems are 
con s i dered usab l e for gas i fi cati on of the mi nera l - re s i due s l urry : the Texaco and Shel l - Koppers 
proces ses , whi ch  operate at h i g h  pres s ure , and the GKT proces s ,  whi ch operates at atmospheri c 
press u re .  The G KT p rocess  has the mos t  exten s i ve operati ng  h i story of these . Compari son of 
envi ronmenta l contro l req u i rements and s l ag-di sposa l  characteri sti c s  i nd i cate no advantages of 
the Shel l - Koppers and GKT processes compared w i th the Texaco proces s .  The Texaco proces s  was 
se l ected as  the preferred a l ternat i ve on the bas i s of p roces s con s i derat i on s .  

* So l vent-deas h i n g  systems have recently been deve l oped that do not have the probl ems 
assoc i ated wi th fi l tration  systems . I n  th i s  appl i ca t i on , they offer no advantages over 
separa t i on by vacuum d i sti l l ati on from e i ther a process  or  envi ronmental standpo i n t .  
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2 . 3 . 2 . 2  Al ternat i ve s i tes  

Emi s s i ons and  d i scharges from the demonstrat i on pl ant are determi ned p ri mari l y  by  the  des i gn 
of process  and s upport fac i l i ti e s  and may be reduced through appl i cat i on of the vari ous  des i gn 
a l ternati ves di scussed above . Assumi ng that the des i gn of the demonstrati on p l ant i s  unchanged , 
the s i gn i fi cance of the impacts produced by construct i on and operat i on i s  determi ned to a l arge 
extent by the phys i ca l  characte r i s t i c s  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 . 

To eval uate the i mpacts of construction  and operati on at pos s i b l e  a l te rnat ive s i tes , an i nde
pendent ana lys i s  of avai l ab l e  s i tes  was conducted .  Based on thi s ana lys i s ,  wh i ch i s  descri bed 
b ri efly bel ow and i n  deta i l in Appendi x B, two reasonabl e a l te rnati ve s i tes  were i denti fied for 
eval uation  aga i n s t  the proposed s i te : one on the Green River  near Equal i ty ,  Kentuc ky ,  and one 
on the Oh i o  R iver  near Raven swood , West V i rg i n i a .  The re l at i ve l ocat i on of these s i tes and the 
p roposed s i te i s  s hown i n  Fi g .  2 . 6 .  

• 
N A S H V I L L E  

KENTUCKY 

KNOXV I LL E  
• 

TEN N E S S E E  
� __

__ L----r 

GEOR G I A  

� P R O P O S E D  S ITE , FT. M A R T I N ,  WEST V I RG I N I A  

o ALTERNATE S I T E  NO. I ,  E Q U A L I TY ,  K E N T UC K Y  

• ALT E R N AT E  S I TE N O . 2 ,  RAVENSWOOD, W E S T  V I R G I N I A  

• M AJOR C I T I ES 

V I RG I N I A 

NORTH 
CAROLINA 

SOUTH 
CAROL I N A  

F i g .  2 . 6 .  Reg i onal  sett i ng of a l ternati ve s i te s .  

E S - 5 " 8 

A defi n i t i ve anal ys i s  of the envi ronmental acceptabi l i ty of a l ternat ive s i tes  i s  severe l y  con
strai ned not on l y  by the deg ree to whi ch  j udgmental factors ente r the ana l ys i s but a l so by the 
avai l ab i l i ty of cons i s tent and deta i l ed i nformati on on each s i te .  I n  thi s case , deta i l e d  i nfo r
mati on ex i sts for the p roposed s i te from a one-year base l i ne mon i tori ng  prog ram , whereas on ly  
reconnai s sance- l e ve l  i nformati on i s  avai l ab l e  for the al ternati ve s i tes . S i nce the  posse s s i on of  
deta i l ed data on  any s i te enabl es the  more certa i n  detection  of  a fl aw or  fl aws at that  s i te ,  a 
b i a s  wi l l  tend to exi st  i n  favor of the a l ternati ve s i tes i denti f ied . However ,  the purpose of 
thi s a l ternat i ve s i te compari son i s  not to se l ect  the envi ronmenta l l y  p referabl e s i te but  rather ,  
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i n  response to NEPA ,  to eval uate reasonabl e a l ternat i ves to the  proposed act i on .  Even though 
env i ronmental compari sons  such as  these are based on d i s s i m i l ar l evel s of basel i ne data , s uffi 
c i ent i nformati on i s  avai l ab l e  to enabl e a reasoned choi ce among a l ternati ves . 

I n  summary ,  the proposed s i te was sel ected by the i ndustr ia l  partne r u s i ng the procedures  and 
cri te ri a  descri bed i n  Appendi x  B ( Sect . B . 2 ) .  The proposed s i te wi l l  expe ri ence envi ronmental 
i mpacts , as  wou l d  any a l ternat i ve s i te .  Based o n  ava i l ab l e  i nformat i on , nei ther of the a l ter
native s i tes i s  obvi ou s l y  envi ronmental l y  supe r i o r  to the proposed s i te .  

The envi ronment a t  the proposed s i te i s  descri bed i n  Sect . 3 . 2 ,  and the Equa l i ty ,  Kentucky , and 
Ravenswood , West V i rg i n i a ,  s i tes are descri bed in  Sects . 3 . 3  and 3 . 4 ,  respect i ve l y .  The envi ron
mental impacts of the proposed fac i l i ty are d i s c u s sed in Sect . 4 . 2  for the proposed Fort Marti n 
s i te and i n  Sects . 4 . 3 and 4 . 4  for the Equal i ty and Raven swood s i tes . The impacts of construc 
t i on a n d  operati on at the proposed a n d  a l ternat i ve s i tes are s ummari zed a n d  compa red i n  Sect . 
2 . 2 . 2 .  M i t i gati on measures  are descri bed i n  Sec t .  4 . 6 .  

Se l ec t i on of the proposed and al te rnat i ve s i tes  

The  contract awarded for the phase 0 des i g n  study req u i red t hat  t he  i ndustri a l  partner s u bmi t 
a s i te-spec i f i c  proposa l . I n  1 97 5 ,  Gu l f O i l Corporati on u ndertook an a l ternati ve s i te analys i s  
for se l ect ion o f  a s i te for a 6000-tpsd SRC- I I  pl ant  capab l e  o f  accommodati ng an expan s i on i n  
capac i ty t o  3 0 , 000 tons/d .  Al though envi ronmental factors were consi dered , t he  s i t i ng cri ter i a  
u s e d  i n  the Gu l f study were primari l y  phys i cal , eng i neer i n g , a n d  economi c factors that were 
j udged to be i mportant for construct i on and operati on of the SRC- I I  p l an t .  Fort Marti n ,  West  
Vi rg i n i a ,  was  chosen a s  the proposed s i te .  At  t hat  t ime , DOE was  not  a part i c i pant i n  the 
project . 

After Gu l f compl eted i ts s i te se l ection  act i v i ty for the SRC- I I  project , two i mportant events 
transp i red : DOE became a part i c i pant i n  the project and Executi ve Orders 1 1 988 and 1 1 990 per
tai n i ng to fl oodpl a i n/wetl ands encroachment were i ssued (May 24 , 1 97 7 ) . Al though a proposed 
s i te had a l ready been chosen for the project ( as s peci fi ed in DOE ' s  RFP and the contract wi th 
i ts i ndus tri a l  partner ) , it was recogn i zed that an eva l uat i on of the reasonab l e  a l te rnatives  
to the  proposed acti on , i nc l u d i ng a l te rnative  s i tes , was  necessary .  

Ap pendi x  B ( Sect . B . 2 )  desc ri bes the actua l  s i te sel ecti on process conducted by Gu l f  i n  1 975 , 
whi c h  i nc l udes the Fort Marti n s i te .  Sect i on B . 3  desc ri bes the ORNL analys i s ,  whi c h  eval uated 
s i tes  other than Fort Mart i n  for sel ecti on of two comparati ve s i tes  for eva l uation  aga i nst 
Morgantown in  Sects . 2 . 2 . 2 ,  4 . 3 ,  and 4 . 4 . 

Summa ry descript i ons of  proposed and a l te rnat ive s i tes 

Except for the p l ant l ayou t ,  the des i gn a l ternati ves d i scus sed in  Sects . 2 . 1 . 1 and 2 . 2 . 2 . 1  are 
e s senti a l ly i ndependent of s i te con s i derati ons , so i t  may be reasonab ly  a s s umed that the pl ant 
des i g n  and resu l tant emi s s i on s  wou l d  be the same at e i ther the p roposed or  the a l ternative  s i tes . 
However,  the impacts of construct ion and opera t i on of the demonstrati on pl ant depend on the 
s i te ' s  env i ronment and p hys i ca l  condi t i ons . The a l ternati ve s i tes  are des cri bed briefly bel ow 
and i n  more deta i l i n  Sects . 3 . 3  and 3 . 4 .  

Proposed s i te :  Fort Marti n ,  West Vi rgi n i a .  A s ummary des cri pti on o f  the proposed Fort Marti n 
s i te i s  presented i n  Sect . 2 . 1 . 2 .  

Al ternati ve s i te 1 :  E ua l i t  , Kentuck . The Equal i ty s i te i s  l ocated on the Green Ri ver between 
R i ver M i l es 75 and 80 , about 1 . 6 km 1 m i l e )  west  of the town of Equal i ty i n  northwestern Kentucky . 
The ent i re s i te i s  w i t h i n  the boundari e s  of Ohi o County , about 2 1  km ( 1 3  mi l es )  west of the 
county seat of Hartford on the two-l ane Equal i ty access roa d .  T h e  majo r  trade center for the 
a rea is Owens boro , 64 km ( 40 m i l e s )  north i n  Dav i e s s  County .  Al though no bou nda ri e s  have been 
del i neated , the s i te cons i sts of more than 400 ha ( 1 000 acres ) ,  wh i ch i s  about equa l l y  d i v i ded 
between fl oodp l a i n  and moderate- to-steep h i l l s .  Current l and use  i s  pri mari l y  ru ral -agri c u l tural . 

There are about 1 0  res i dences i n  the h i l l y port i on of the s i te area . About one-ha l f  of the 
fl oodp l a i n  i s  cu rrent ly  c u l ti vated for corn producti on . Over 75% of the s i te qua l i f i es as  prime 
farml and , and an add i t i onal  69 ha i s  c l a ss i f i ed as hav i ng statew i de importance . Two s l ough  
wetl ands are a l so l ocated on  the fl oodpl a i n .  The h i l l  s l opes are in  pasture and i d l e  forestl and . 
On the bas i s  of avai l ab l e  i n formati on , no cri t i cal habi tat for any threatened or endangered 
s pec i e s  i s  bel i eved to be l ocated on the s i te .  The s i te i s  in sei smi c ri s k  zone 2 ( moderate 
r i s k )  near the boundary wi th zone 3 ( h i g h  ri s k ) . 

Water avai l ab i l i ty at the Equal i ty s i te i s  adequate for the SRC- I I  demonstrat i on p l ant ,  but water 
ava i l abi l i ty dur ing peri ods of l ow fl ow m ight  constra i n  operation  of a ful l -sca le  commerci a l  
faci l i ty .  
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Water qua l i ty in the Green Ri ver i s  adversely affected by soi l eros i on and ac id  mi ne drai nage 
p l u s  mun i c i pa l , i ndustri a l , and agr i c u l tural waste s .  H i g h  concentrati ons  of s u s pended and 
d i sso l ved so l i ds present the most s i gn i fi cant probl ems ; howeve r ,  the water qual i ty i s  con s i dered 
acceptabl e for the p l ant ' s u s e .  The area has been des i gnated as be i ng i n  attai nment for a l l a i r  
pol l utants except photochemi ca l  ox i dants ; however , ambi ent  concentrati on s  are approach i ng NAAQ 
standards . The maj or share of the soc i oeconom i c  impacts resu l t i n g  from construct ion and opera
t i on of  t he  SRC- I I  fac i l i ty i s  expected to  occur i n  a mul t i j u r i s d i c t i ona l  impact regi on compri sed 
of Oh i o ,  Dav i es s ,  McLean , and Muh l enberg count i es . Throughout much of th i s reg i on ,  cu rrent 
h ou s i ng stock and publ i c  serv i ce systems have on l y  l im i ted capac i ty to absorb new popu l at ion 
growth .  At the s ame t ime , there are nume rous othe r ongo i n g  or proposed proj ects i n  the area , 
i nc l ud i ng fou r  be i ng eval uated by DOE - the SRC - I  and W .  R .  Grace commerci al project , the H-Coal 
commerci a l  p l a nt ( B reck i nri dge  Proj ect ) ,  and the Tri -State Synfuel s Proj ect . 

Al ternati ve s i te 2 :  Ravenswood , West Vi rgi n i a .  The Ravenswood s i te i s  l ocated on the Oh i o  
Ri ve r ,  near M i l e  Po i nt 230 , i n  Jackson County ,  West  V i rg i n i a .  Me i gs County ,  Ohi o ,  i s  d i rect ly  
across  the Oh i o  R i ver  to  the  west  of the  s i te ,  and the town of Ravenswood , West  V i rg i n i a ,  i s  
about 8 km ( 5  mi l e s )  to the northeast  on West V i rg i n i a  H i ghway 2 .  Seventy-fi ve km (47  mi l es )  to 
the south , on I nterstate 7 7 ,  l i es Charl eston , West V i rg i n i a ;  Parkers burg , 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 -7 7 .  The s i te i s  bounded on the north by the Ravens
wood Wo rks of the  Ka i ser Al umi num and Chem i cal  Company , wh i ch own s  the l a rgest tract [400 ha 
( 1 000 acres ) ]  of the fou r that consti tute a potenti a l  s i te area of about 641 ha ( 1 585 acres ) .  
The s i te i s  bounded on the south by Ri pl ey Land i ng , a commun i ty of severa l dozen res i dences ; by 
the Oh i o  R i ver on the wes t ;  and by the Kera l and Recreati onal  Area on the eas t .  Land use  on the 
s i te i s  rural , s l i ght ly  over hal f agri c u l tural , wi th the remai nder woodl and , a l though adj acent 
l and uses are res i dent ia l  and i ndustri al . S l i ght ly  more than ha l f  the s i te has been c l as s i fi ed 
a s  prime farml and by the U . S .  Soi l Conservati on Servi ce .  The s i te does not consti tute a cri t i ca l  
habi tat for  any threatened or endangered speci es , al though one area , t he  Spri ng Creek fore s t ,  
represents a n  unusual l y  d i verse habi tat o f  i nterest  t o  researchers and conservat i on groups . Both 
the porti on of the s i te paral l e l  to the Oh i o  Ri ver and the area  a l ong Spri ng Creek  are w ith i n the 
1 00-year fl oodpl a i n .  The s i te i s  in sei smi c  ri s k  zone 1 ( l ow ri s k ) . 

Water qua l i ty i n  the Ohi o Ri ver i s  adequate for p l ant u se and i s  avai l ab l e  i n  s uffi c i ent  quant i 
t i es for both demonstrat i on and commerci a l  operati on . The s i te area i s  con s i dered t o  b e  i n  
attai nment for a l l NAAQ standard s ;  however , n o  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  fac i l i ty may b e  adverse l y  affecti ng a i r  qua l i ty .  T h e  soci oeconomi c 
i mpact reg i on i s  compri sed of the West  V i rg i n i a  counti e s  of Jackson and Mason and the O h i o  
count ie s  of Gal l i a  a n d  Mei g s . The avai l ab i l i ty of hou s i ng varies  con s i derab ly  among these 
i mpacted j u ri sdi cti ons ,  but the cu rrent capac i ty of pub l i c  servi ce systems to absorb new growth 
i s  more u n i formly l im i 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 constructi on  proj ects i n  the same general 
area . 

Analys i s  of i mpacts  at proposed and al te rnat i ve s i tes  

Constructi on a nd  operati on of  t he  demonstrat i on p l ant at any s i te wi l l  res u l t  i n  c hanges i n  
l and use  and soci oeconom i c s  and i mpacts on a i r  and water qua l i ty ,  te rres tri al and aquat i c  
ecol ogy , a n d  soci a l  and economi c resources . Assuming  the process  des i gn rema i n s  unchanged , the 
s i g n i fi cance of these i mpacts depends on action- speci f i c  con s i derati ons . M i t i gati on measures  
s uch  as  adj u s t i ng p l ant l ayout and  i nstal l i ng pol l ut i on control equ i pment can  be  i mp l emented . 
The fol l owi ng secti ons compare potenti a l  impacts at the proposed and a l ternati ve s i tes  and 
requ i rements for m i t igati ng measures . 

Land u se  

Constructi on of  the  demonstrati on p l ant at the  proposed or  a l ternati ve s i tes  wi l l  resu l t  i n  
convers i on of l and from predomi nantly ru ra l -ag ri c u l tural  to i ndustr i al uses . Al though the pro
posed s i te i s  s i gni fi cantly l arger than  e i ther of the  a l te rnati ves , on l y  about 1 5 1 ha (373  acres ) 
i s  actua l l y  requi red for permanent p l ant fac i l i ti e s  at any of the s i tes . The total area requ i red 
for the s i te i s  determ i ned by the topog raphy , pattern of current owners h i p ,  desi rabi l i ty of 
buffe r zones between adjacent l and uses , and the wi shes  of adjacent l andowners . 

Al though no p l ant l ayouts have been proposed for the a l ternati ve s i tes , i t  i s  a s s umed that a l l 
agri c u l tural uses wi th i n  the s i te boundaries  wou l d  be d i sconti nued and that al l other areas not 
requ i red for faci l i ti es or d i stu rbed by constructi on wou l d  be l eft to natural succe s s i on . I t  i s  
a l so assumed that the ent i re Ravenswood s i te [641  ha ( 1 585 acres ) ]  and a t  l east 400 h a  ( 1 000 acres ) 
at  the Equal i ty s i te wou l d  be acq u i red . 

S i nce  the agri cu l tura l  use  of the proposed s i te i s  l im i ted , the impact on agri cu l tural produc
t i v i ty resu l t i ng from the c hange in  l and use  wou l d be  somewhat greater at the a l ternati ve s i tes . 
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At the reg i onal  scal e ,  however ,  l oss  of agri c u l tural l and i s  not con s i dered s i gn i f i can t .  Use  
of the Equal i ty s i te cou l d  resu l t in  the actual  l os s  ( covered by fac i l i t i e s ) of about 1 5 1 ha 
( 37 3  acres ) of prime or  h i g h-qual i ty farml and . A s i mi l ar l os s  wou l d  occu r at the Ravenswood 
s i te .  Approximate ly  300 ha ( 750 acres ) of prime farml and at the Equal i ty s i te and 320 ha 
( 790 acres ) at the Raven swood s i te wou l d cease production . 

Use  of e i ther the proposed s i te or the Equal i ty s i te wou l d resu l t i n  convers i on of some res i den
t i a l  property to i ndu stri a l  u se .  The 24 res i dences i nc l uded in  the proposed s i te and 1 0  in  the 
Equal i ty s i te wou l d  norma l l y  be purchased and vacated u n l e s s  other arrangements are mutual l y  
agreed upon . A t  the Ravenswood s i te ,  n o  res i dences are wi thi n the s i te boundari e s , but res i 
dences are i n  c l ose proxim i ty .  

Use  o f  the proposed s i te wou l d  cause re l ocat i on o f  most  o f  the res i dents o f  the u n i ncorporated 
a rea known as Fort Mart i n ,  wh i ch wou l d  probab ly  cease to ex i st as a defi nabl e commun i ty .  About 
1 0  res i dences wou l d be e l i m i nated by con struct i on at the Equal i ty s i te .  Al though n o  res i dences 
are d i rectl y i nvol ved at the Ravenswood s i te ,  there are more res i dences in the immedi ate v i c i n i ty 
of the pl ant , parti c u l arly i n  the commun i ty of R i p l ey ' s  Land i ng , and the number of occu p i ed 
res i dences d i rectl y impacted by constructi on and operati on of the pl ant wou l d  be somewhat greater 
i f  th i s  s i te were used . 

Constructi on at e i ther the proposed s i te or the Equal i ty s i te wou l d  impact on semi publ i c  l and 
uses in the form of churches and cemeteries . A church and two cemeteri e s  are l ocated wi th i n  the 
boundary of the p roposed p l ant s i te ,  and two churches  and two cemeteri es are l ocated wi thi n the 
Equal i ty s i te .  At the proposed s i te ,  the p l ant  l ayout has bee n arranged to avo i d  d i sturb i ng 
e i ther the church  or the cemeteri e s ; i t  i s  not known whether th i s  wou l d  be poss i b l e  at the 
Equal i ty s i te .  

Based on the cu rrent l imi ted agri c u l tural use of the proposed s i te and the fact that a s i g n i fi 
cant port i on of the s i te i s  rec l a imed m i ned l and , the proposed s i te i s  the preferred al ternati ve 
from the standpoi nt of l and-use con s i derati on . S i nce zon i n g  for the area i s  not imposed , i ndus
tri al  use of the  s i te i s  not i n  serious  confl i ct wi th p l anned devel opmen t .  Location o f  the p l ant 
at e i ther of these a l ternate s i tes  wi l l  not confl i ct wi th any zon i ng or  l and-use pl an because 
ne i ther is  i n  effect . However , any i ndu stri a l  con stru cti on wou l d  probab ly  be vi ewed by area 
res i dents as  an undes i rabl e or confl i ct i n g  l and  use  because of the ru ra l nature of the proposed 
and a l ternati ve s i tes . 

Geol ogy and so i l s  

Because of the h i g her  sei smi c r i s k  and re l at i ve l y  steep terra i n ,  the Equal i ty s i te i s  consi dered 
l ess  favorabl e than e i ther the proposed or Raven swood s i tes based on geo l ogy . A potent i a l  for 
s l i ppage of steep s l opes a l ong the Monongahe l a  R iver  has been i denti fied at the proposed s i te ,  
but  i t  i s  not consi dered a maj or l im i tat ion .  T he  Ravenswood s i te i s  con s i dered to  be  equa l  or  
s l i ghtly preferabl e to the  proposed s i te .  

So i l  d i s tu rbance dur ing  construct i on wi l l  res u l t i n  i ncreased eros i on and , wi thout control , 
i nc reased sediment l oads and adverse impacts on water qual i ty and aquati c ecol ogy . Al though 
ero s i on control measures  wou l d  be i ncorporated at any s i te ,  the re l at i ve ly  steep terra i n  of 
the proposed and Equa l i ty s i tes wou l d requ i re more exten s i ve control s than the Ravenswood s i te 
and wou l d  probab ly  be l east  effecti ve at the proposed s i te .  However ,  due to the h i g her qua l i ty 
of the so i l s  on the al ternati ve s i tes , the effects of soi l l os s  at the al ternati ve s i tes wou l d  
be more s i gn i f i cant .  

F l oodpl a i n s/wetl ands 

Locat i on of the proposed SRC- I I  proj ect at e i ther the proposed Fort Mart i n  s i te or  at one of the 
a l ternative  s i tes  wi l l  consti tute an encroachment in fl oodp l a i n/wetl and areas . At the proposed 
s i te ,  ri s k s  to the p roj ect res u l t i ng from a 1 00- or  500-year frequency fl ood may be greatl y 
reduced by m i t i gation  measures ( fi l l , di k i ng ,  r i p rap , etc . ) .  The l argest extent of fl oodpl a i n  
d i s turbance and/or encroachment wou l d  occur a t  the Equal i ty s i te ,  and the l ea st  amount  wou l d  
occur at the proposed Fort Marti n s i te .  

F l ood r i s k s  to the proposed project are expected to be mi n i ma l . Al though a smal l porti on of 
the s i te ( cu rrent ly  des i gnated for heavy o i l  storage and product l oadout at a ra i l road s i d i n g )  
i s  l ocated i n  the 500-year fl oodp l a i n , mi t i gation  meas ures presently cal l for the base o f  the 
product storage area to be e l evated to a he i g h t  above the 500-year fl ood , and d i ke s  wi l l  be 
constru cted to conta i n  the contents of the tank pl us  water from a 1 0-year ,  24-h storm .  Impacts 
of fl ood fl ows due to th i s  s i te devel opment i nd i cated that the effects wi l l  be mi nor . Impacts 
of a 500-year  fl ood on the fac i l i ty i tsel f can be mi n i mi zed wi th proper des i g n  and con structi on 
techn i q ues . I f  the Equal i ty s i te i s  chosen , the pl ant l ayout wou l d  have to speci fy use  of fl ood 
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m i t i gation measures to reduce ri s k  to faci l i ti es because  approximate l y  50% of the s i te i s  in the 
fl oodp l a i n  of the Green Ri ver.  Duri ng  the 1 00-year frequency fl ood , the ent i re fl oodpl a i n  wi l l  
be covered by at l east  several feet  of water .  Therefore , s i t i ng of pl ant fac i l i t i e s  on the 
fl oodpl a i n  portion  of  the Equal i ty s i te wou l d  s i gn i fi cantl y i n crease the r i s k  of fl ood damage to 
the proj ect .  Because the Ohi o Ri ver  fl oodp l a i n  occu p i e s  on l y  a sma l l port i on of the Ravenswood 
s i te ,  an SRC- I I  p l ant wou l d  be subject to neg l i g i b l e  ri s k  of  fl ood damage i f  i t  were l ocated on 
the h i g her  e l evat i on of the s i te .  However , fac i l i t i es such  as  barge l oa d i ng area s ,  coal con
veyors , p i pe l i ne s , and ut i l i ty l i nes  may be exposed to fl ood r i s k .  

The proposed l ayout for the SRC- I I  fac i l i ty a t  the Fort Marti n  s i te wi l l  occupy a porti on of 
the Monongahe l a Ri ver fl oodp l a i n  and d i sp l ace two sma l l segments of fo rested wetl and adjacent 
to the ri ver. I n  addi ti on , an area of sedge rush meadow wetl and , not in the fl oodpl a i n ,  wi l l  
be d i s p l aced for the truck  un l oad i ng faci l i ty .  I n  a l l ,  i t  i s  anti c i pated that approximate ly  
2 . 5  h a  ( 6  acres ) of fl oodp l a i n  and  25 ha  ( 62 acres ) of  wetl and w i l l  be  d i s turbed or  encroached 
upon by the proj ect at the proposed s i te .  The most  seri ous wetl and impact resu l t i ng from the 
p roposed acti on wi l l  be the total l os s  of forested wetl and and severe d i s ru pt i on of the mi xed 
mesophyti c  forest occupy i ng the narrow val l ey through wh i ch the haul road and ra i l road spur  wi l l  
be l ocated . These two areas conta i n  p l ant s pe c i es not encountered e l sewhere on the s i te .  The 
forested wetl ands rep resent 1 0% of a l l wet l and types and 36% of forested fl oodpl a i n  wetl ands 
found in a s urvey of bottoml ands a l ong 1 7 . 5  mi l es of  the Monongahe l a  Ri ve r i n  the v i c i n i ty of 
the s i te ( Sect . 4 . 2 . 1 . 3 ) . Because of i ts smal l s i z e ,  its importance as a reg i onal resource i s  
m i n i mi zed . 

In conc l us i on ,  fl oodp l a i n/wetl and impacts re su l t i ng from the l ocation  of the SRC- I I  faci l i ty at 
the proposed Fort Mart i n  s i te are expected to be mi n i ma l . Impacts on fl oodp l a i n/wetl and at 
e i ther of the a l ternat ive s i tes  wou l d  l i ke l y  be more s i g n i f i cant than those at the proposed s i te .  
Mo st of the proj ect fac i l i ti e s  are l ocated on the port i o n  of the s i te above the 1 00- or 500-year 
fl oodpl a i n .  Of those fac i l i t i es wh i ch wi l l  be l ocated in the fl oodp l a i n ,  mi t i gati ng measures  are 
expected to effecti ve l y  reduce poten t i a l  r i s k  to the project and to the su rroundi ng envi ronmen t .  
Adverse i mpacts e i ther upstream or downstream resu l ti n g  from t h e  proposed action  are projected to 
be s l i g ht and a l most undetectabl e .  I nc reased fl oodp l a i n  encroachment  i n  the area , howeve r ,  may 
res u l t from the future presence of a commerc i a l synfue l  pl ant and may i ncrease the ri s k  of fl ood
i ng downstream from the project . 

Te rrestri a l  eco l ogy 

Con struction  of the demonstrat i on p l ant at any of the th ree s i tes  wi l l  not affect any Federa l l y  
l i s ted threatened o r  endangered p l ant spec i e s  o r  Federa l l y des i gnated cri t i cal  habi tat for any 
threatened or endangered terrestri a l  an ima l  speci e s . It i s  poss i b l e ,  howeve r ,  that the Indi ana 
bat, an endangered spec i e s , cou l d occur at any of the th ree s i tes  duri ng spri ng , s ummer , and fa l l .  
Construct ion at the Raven swood s i te mi g ht destroy the un i que Spring  Creek forest area , and th i s  
s i te i s  consi dered to have the greatest poten t i a l  for s i gn i fi cant impacts on terrestri al  ecol ogy . 
At the Equal i ty s i te ,  construction  acti v i t i e s  wou l d  destroy a mi xture of up l and , fl oodpl a i n ,  and 
swamp hardwood forest , reduci ng poten t i a l  habi tat for seven an ima l  s pe c i es con s i dered rare i n  
Ken tucky .  Al though construct i on at the proposed s i te wou l d res u l t i n  destruct i on o f  val uabl e 
wi l d l i fe habi tat i n  the re l ati vely undi stu rbed hardwood forest  a l ong the Monongahe l a val l ey 
s l ope , the extent of th i s  habi tat i s  re l at i ve l y  l im i ted , and the proposed s i te i s  consi dered 
to have the l ea st  potenti a l  for impacts on terrestr ia l  ecol ogy . 

Groundwater 

Short-term g roundwater impacts res u l t i ng from construct i on acti v i t i e s  are expected to be m i n i mal . 
The p l ant des i gn wi l l  m i n im i ze g roundwater contam i n at i on from process  operati ons , coal and 
product s torage , wastewater treatment ,  so l i d  waste d i sposa l , and acc i denta l re l ea ses  of product 
or  process mater i a l s .  Al though these measures are expected to be effecti ve , the pos s i b i l i ty of 
l i ner fai l ure in coal s torage or  waste d i sposal  areas or of a sp i l l  outs i de the drai nage col l ec 
t i on area cannot b e  total l y  e l i m i nate d .  The greater se i smi c  r i s k  at the proposed a n d  Equal i ty 
s i tes i nc reases the probabi l i ty of l i ner  fai l ure . Shou l d  l i ner  fa i l u re or a maj or s p i l l  outs i de 
the dra i nage co l l ec t i on system occur ,  severi ty of impacts  wou l d depend on s i te c haracteri st i c s . 
Al though a l l three s i tes are u nder l a i n  by aqu i fers , the aqui fers under the a l ternat i ve s i tes are 
used as water supp l i es .  The aqu i fer under the proposed s i te i s  not a major  source of water for 
the s urroundi ng commun i ty and i s  i nadequate to meet the pl ant ' s  operati onal requ i rements . P l ant 
water requ i rements cou l d  be deri ved from g roundwater at the a l ternat ive s i tes , so the a l l u v i a l  
a qu ifer  cou l d  b e  impacted by devel opment a t  those s i tes . In summary , the impacts of groundwater 
wi thdrawa l or  contami nation associ ated wi th p l ant constructi on and opera t i on cou l d  be more seri ous  
at  the  a l ternati ve s i tes . 

Based on a compari son of the potenti a l  for impacts on groundwater ,  the proposed s i te i s  con
s i dered to be envi ronmenta l l y preferabl e ,  and the Equal i ty s i te is con s i dered l east des i rab l e .  
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Su rface water 

Impacts to s u rface water q ua l i ty of adj acent streams and r i vers wi l l  resu l t from i n c reased sed i 
ment l oads during  pl ant constructi on wastewater d i scharg e ,  acci dental sp i l l s  duri ng operat ion , 
and i nc reased barge traff i c .  Constructi on of the pl ant at the Ravenswood s i te wi l l  have the 
l east  impact on s u rface water qual i ty and hydrol ogy . 

The Equal i ty and Fort Marti n s i tes , w ith  rel at i vel y steep terra i n ,  wou l d  req u i re more extens i ve 
e ros i on control s than the Ravenswood s i te .  Al though ero s i on m i t i gati on and control measures  wi l l  
be  i ncorporated at any s i te ,  sma l l i nc reased sed i ment l oads wou l d  unavo i da b l y  occur at both the 
Equal i ty s i te and the Fort Mart i n  s i te .  Constructi on impacts woul d resu l t  i n  i ncreased turbi d i ty 
i n  the O h i o  Ri ver i f  the Ravenswood s i te i s  se l ected , but the water qual i ty impacts wou l d be l es s  
s i gn i fi cant than t h e  ant i c i pated i mpacts at e i ther the Fort Mart i n  ( Monongahel a Ri ver)  o r  the 
Equal i ty ( Green R iver )  s i tes . These impacts a re expected to be temporary .  

Du r i ng  t h e  operat ion phase o f  the SRC- I I  p l ant , water wi thdrawal from the Monongahel a Ri ver may 
present a probl em during  l ow-fl ow per i od s .  Low-fl ow water avai l ab i l i ty a t  the Fort Mart i n  s i te 
i s  a probl em that has been i nvesti gated by the Water Resou rces Counc i l  and wi l l  be reso l ved 
before faci l i ty constructi on . Low-fl ow water avai l ab i l i ty at the Equal i ty s i te i s  s i m i l a r  to 
that of the proposed s i te .  Low- fl ow water avai l ab i l i ty at the Ravenswood s i te does not present a 
probl em .  

Impacts of  the  SRC- I I  fac i l i ty ' s  treated wastewater d i s charge wou l d be l east  severe at the 
Ravenswood s i te because  of the l arge d i l ut ion  capac i ty prov ided by the Ohi o R iver .  I f  the 
faci l i ty i s  l ocated at the Equal i ty s i te ,  i t  wou l d  probab ly  be necessary to operate occas i onal l y  
i n  the zero- d i s charge mode dur i ng l ow-fl ow peri ods t o  avo i d  exceedi ng water qua l i ty standards 
and cr i teri a .  Other than at l ow-fl ow peri ods ,  treated wastewater cou l d  proba b l y  be d i s c harged 
wi thout v i ol at i n g  i nstream standards . At the Fort Mart i n  s i te the ex i st i ng water qual i ty prob
l ems  ( e . g . , w i t h  TDS )  may req u i re zero- d i scharge operations  5% of the t i me ( pri mari l y  duri ng l ow 
fl ows ) o r  perhaps more often . By operati ng i n  the zero-di sc harge mode s i gn i fi cant degradati on 
of water qua l i ty wi l l  be avoi ded , so that impacts of the SRC- I I  d i scharge wi l l  be rough ly  equ i va
l ent  at the Fort Mart i n  a nd Equal i ty s i te s .  However , because  o f  the Monongahel a Ri ver ' s  probl ems 
w i t h  TDS , ope rati ons at the Fort Mart i n  s i te may req u i re operating  in the zero-d i s charge mode 
more often than at the other s i te s .  

Zero-di scharge  operation  res u l ts i n  the produc t i on o f  a br ine  o f  so l u b l e  sal ts that req u i res 
spec i a l  hand l i ng and d i s posa l . The overa l l quanti ty of  bri ne produced is  rel ated to the amount 
of  t ime the zero-di scharge equ i pment operates and the quan t i ty of sol i d s  in the raw river water 
wi thdrawn for process u s e .  Both of these factors wou l d be g reatest a t  t h e  proposed s i te , and 
conseq uent l y  brine producti on wou l d  be the g reatest .  

Impacts of i nc reased barge traffi c on  water qua l i ty are cons i dered to  be more s i gn i fi cant at the 
p roposed s i te than at e i ther of the a l ternati ve s i tes . 

Aquati c ecol ogy 

No Federa l l y des i gnated threatened or  endangered s pec i es ' " cr i t i cal  hab i tats " wou l d  be encroached 
upon or  affected by p l ant l ocat i on at any of the s i te s .  The s pawn i ng habi tat , n ursery ,  or  refuge 
for vari ous b i ota may be destroyed by habi tat deg radat i on duri ng constructi on , but these habi tats 
a re not con s i dered rare or  of un i qu e  eco l o g i ca l  importanc e .  The aq uat i c  ecol ogy of the sma l l 
s t reams at the Equal i ty and Fort Marti n s i tes may be advers e l y  affected by SRC- I I  project con
s truct i on .  The s l ough  o f  Spring Creek a t  the Ravenswood s i te may serve as  a spawn i ng habi tat , 
n ursery ,  or refuge for O h i o  Ri ver b i ota , and the c reek and s l ough are important from the stand
poi nt of terrestri a l  ecol ogy. 

Adverse i mpacts on aquat i c  ecol ogy due to water i ntake wou l d  be greater at  the proposed s i te than 
at  e i ther the Equal i ty or  Ravenswood s i tes . I n  add i t i on ,  impacts of wastewater d i s charge wi l l  be 
most  severe at the Fort Marti n s i te because  of the recent trend of recovery in the fi s h  commun i ty .  
The expected i mpacts caused by l ocating  the pl ant a t  the Equa l i ty s i te wou l d  b e  s l i ghtl y l ess  
s evere than  those for the other two s i tes . 

Ai r qua l i ty 

Construction  of the demonstration  p l an t  at any s i te wi l l  resu l t i n  i ncreased part i c u l ate emi s
s i on s  ( fug i t i ve d u st )  as a resu l t of s i te c l earing , grad i n g , and excavation . Equal i ty s i te 
constructi on wi l l  requ i re exten s i v e  earth mov i ng , si mi l ar to that for the proposed and Ravenswood 
s i tes , cau s i ng fug i ti ve dust  l evel s to i nc rease .  Al though construct ion at the Ravenswood s i te 
wou l d  req u i re s imi l ar earth mov i ng  acti v i t i es , l ower wi nd speeds wou l d  account for l ower impacts 
of  fug i ti v e  du st .  Fug i ti ve dust  impacts are temporary for a l l t he  s i te s .  
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Emi s s i on s  duri ng p l ant operati ons  at al l three s i tes  wou l d  res u l t in approxi matel y  the same 
s hort-term max imum pol l utant concentrati on i nc reases . Impacts  at the Equal i ty and proposed s i tes  
a re expected to  be  s i mi l ar ,  whi l e  impacts at the Raven swood s i te cou l d  be  s l i ght ly  l ess . Du ri ng 
emergency re l ease cond i t i ons , adverse impacts are expected to be g reatest near the Ravenswood 
s i te because of the s u rround i ng popu l ation at the Kai ser  faci l i ty and Ri pl ey Landi ng . Al so , 
i mpacts of re l eases  res u l t i ng from a major  acci dent wou l d  be more s i g n i fi cant .  Impacts of 
emergency and acc i denta l re l ea ses are estimated to  be  s i mi l a r  at the  Equal i ty and  proposed 
s i tes . 

Soci oeconomi c 

After carefu l con s i derati on of the data presented i n  thi s FE IS , i t  i s  cons i dered that the Fo rt 
Marti n ,  West V i rg i n i a ,  s i te i s  preferred ove r e i ther the Equal i ty ,  Kentucky ,  or Raven swood , 
West V i rg i n i a ,  s i tes w i th res pect to soci oeconomi c cons i de rati ons . The fol l owi ng d i s c u s s i on 
s ummarizes  i ss ue areas i n  whi ch  i mpacts are expected to d i ffe r among the three s i tes . 

Because the u rban areas  s u rroundi ng the Fort Mart i n  s i te are s u bstanti a l l y  l arger and have a 
s i g n i fi cant ly  bette r devel oped publ i c  and pri vate i nfrastructure than do those i n  the v i c i n i ty 
of the a l ternati ve s i tes , project- i nduced i n-mi g rat ion can be better absorbed i n  the primary 
i mpact area than i n  the al ternati ve s .  Thi s i s  i l l u strated i n  the ana l ys i s  of hou s i ng and publ i c  
serv i ces ( Sects . 4 . 2 . 4 . 1 , 4 . 2 . 4 . 2 , 4 . 3 . 2 . 2 , 4 . 3 . 2 . 3 , 4 . 4 . 2 . 2 ,  and 4 . 4 . 2 . 3 ) , whi c h  s hows a g reater 
degree of stress  for communi t i es in the v i c i n i ty of the two a l ternat ive s i tes . 

At the proposed s i te ,  about 65% of the req u i red constru cti on l abor fo rce i s  expected to be 
avai l ab l e  i n  the s u rround i ng reg i on .  Constructi on a t  the Ravenswood s i te wou l d  res u l t i n  compe
ti t ion  fo r l abor wi th numerous ongoi ng proj ects , part i cu l arly DOE ' s  Gas Centri fuge Enri chment 
Proj ect at P i keton , Oh i o .  Construct i on at the Equal i ty s i te wou l d  resu l t  i n  competi t i on for 
l abor w ith  ongoi ng proj ects , i nc l ud i ng TVA ' s  Hartsv i l l e  Nuc l ear Station  and the Rockport Powe r 
Pl ant ,  and potent ia l  competi t ion wi th four other synthet i c  fuel projects now be i n g  eval uated by 
DOE - the S RC- I Demon strati on P l ant near Newman , the W .  R .  Grace comme rc i a l  pl ant near Henderson , 
the H-Coal commerc i al pl ant ( B reck i n r i dge Proj ect )  i n  Breck i nri dge County , and the Tri -State 
Synfue l s Project near Henderson .  Construction  of the demon strati on pl ant wou l d  res u l t i n  
i nc reased i n-mi g rat ion o f  constructi on workers and resu l tant greater impact o n  avai l ab l e pub l i c  
serv i ce s .  

Al though i nc reased traff ic  congest i on has been i dent i fi ed as  a potenti a l l y  seri ous  impact a t  the 
proposed s i te ,  potenti a l  i mpacts at the a l ternative  s i tes  are bel i eved to be as  severe . Traffi c 
congest i on i n  the Henderson , Kentucky ,  area wou l d  be severe shou l d  the pl ant be constructed at 
the Equa l i ty s i te in  addi t ion to construct i on of e i ther or both the Grace and SRC- I projects . 
Efforts to i mprove the roads i n  the Fort Marti n area , however ,  are al ready under way and shou l d  
a l l ev i ate any traffi c probl ems .  

Probl ems often experienced by impacted commu n i t i e s  re l ated to  l oca l  i n fl ation  duri ng l arge 
cons truct i on proj ects and econom i c  d i s l ocati ons afterward shou l d be l east  evi denced at the 
Fort Mart i n  s i te becau se of the l a rger and more d i vers i fi ed econom i c  base in thi s area . 

F i na l l y ,  i n  terms of i mpacts on archaeol og i cal  resources ,  the proposed s i te i s  comparabl e to the 
Ravenswood s i te but superi or to the Equal i ty s i te .  The archaeol og i ca l  s i tes i n  the Fort Mart i n  
a rea have been i denti f ied and mi t i g at i on measures  have been proposed . 

2 . 3 . 3  Dete rmi n i ng not to proceed wi th construct ion at any s i te - no action  

If  the a l ternati ve of not proceedi ng to  con struct the  demonstration  project at any s i te i s  chosen , 
the opportun i ty to obta i n  the i ntended envi ronmental , techn i ca l , and economi c data on the SRC- I I  
process  at near-commerci a l  s ca l e  wou l d  be great ly  reduced . Prov i ded that the proposed SRC- I 
demonstration  prog ram i s  carri ed out ,  i t  cou l d  prov i de i nformati on of a generi c nature on hydro
gen production  v i a  gas i fi cat i on ; a s h  and s l ag d i s posal ; pre s s u re l etdown ; l arge-sca l e  oxygen 
produ c t i on ; wastewater treatment ;  sol i d- l i qu i d  separati on ;  and h i g h -temperature and -pressure 
handl i ng of hydroca rbon , hydrogen , and oxygen mi xtures . Howeve r ,  the conceptua l  des i gn s  for each 
of the two SRC demon strati on pl ants have u n i que  features , such  as  sol i d- l i qu i d  separati on and 
wastewater treatment .  Demonstrat i ng both technol og i es wou l d  prov i de a val uabl e d i ve rs i ty of  
i nformati on about , and operati ng experi ence wi th , al te rnat ive des i gn s . The  Exxon Donor  Sol vent 
and H-Coal p i l ot pl ants , whi ch  have been constructed and are presently in the mechan i ca l  shake
down and  testi ng phase , cou l d  a l so contri bute generi c i n formati on for advanc i ng  the SRC- I I  
technol ogy . 

Demonstrati on pl ants are a key factor i n  reduc ing  sca l e-up ri s ks ( techni cal , fi nanc i a l , and 
envi ronmenta l ) from p i l ot pl ant to commerc i a l  fac i l i t i es to a rea sonab l e l eve l . A dec i s i on not 
to bu i l d  SRC- I I  wou l d  de l ay commerc i a l i zation  of thi s technol ogy for d i rect coal  l i quefacti on . 
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Concerni ng the devel opment  of the proposed pl ant s i te ,  the adverse i mpacts on the phys i ca l  and 
b i ol og i ca l  envi ronment and on the soci oe conomi c cond i t i ons  in the reg i on wou l d  not occur if the 
n o-acti on a l ternati ve is chosen .  However,  the reg i on wou l d  not recei ve the economi c benefi ts of 
i ncreased empl oyment and revenue associ ated wi th the construction  and potent i a l  con t i n ued opera
t i on of the SRC- I I  demonstrat ion p l ant .  





3 .  DESCRI PT I ON OF  THE E X I ST I NG ENVI RONMENTS 

3 . 1  I NTRODUCT I ON 

Th i s  chapter p resents a descri pti on of the ex i st i n g  envi ronments at  the proposed s i te ,  Fort 
Marti n ,  West V i rg i n i a , and two al ternati ve s i tes , Equal i ty ,  Kentucky , and Ravenswood , West 
V i rg i n i a .  (The method for i denti fying  a l terna ti ve s i tes i s  presented i n  Appendi x  B . )  These 
descri pti ons  focu s  on the s i g n i fi cant features of  the s i te (as it now ex i sts wi thout the proposed 
pl ant)  to prov i de the reader wi th the envi ronmental data needed to understand the impacts of 
con structi n g  and operati ng the proposed p l ant , wh i c h  are presented i n  Sects . 4 . 2 ,  4 . 3 , and 4 . 4 .  
Secti on 3 . 2  descri bes the ex i sti ng envi ronment a t  the proposed s i te ,  and Sects . 3 . 3  and 3 . 4  
descri be the exi st i ng envi ronments a t  the Eq ua l i ty a nd Ravenswood s i tes ,  respecti ve l y .  The 
descri pti on of the proposed s i te i nc l udes data obtai ned from an exten s i ve , one-year basel i ne 
envi ronmenta l -mo n i tor ing p rog ram . The a l terna ti ve s i tes are descri bed i n  terms  of exi st i n g  
i nformat ion avai l abl e t o  t h e  p ubl i c .  Each of t h e  s i te descri pt ions  ( e . g . , Sect . 3 . 2 )  i s  d i v i ded 
i n to fou r bas i c  subsecti ons :  ( 1 ) l and , ( 2 )  water ,  ( 3 )  a i r ,  and ( 4 )  econom i c ,  soc i al , and 
c u l tural featu res . These four secti ons are further di v i ded by spec i fi c  envi ronmental cate 
gori e s . For exampl e ,  the l and subsecti on for the proposed s i te ( 3 . 2 )  i s  presented i n  the fol l ow
i ng manner : 

3 . 2 . 1  
3 . 2 . 1 . 1  
3 . 2 . 1 . 2 
3 . 2 . 1 . 3 

Land 
Land use and deve l o pment  
Geo l ogy and  soi l s  
Vegetat ion and w i l d l i fe 

I n  add i ti on , w ith i n the text each of the above subsecti ons may be bro ken down i nto several addi 
t i ona l  s u bcategori es . The water section contai n s  i n format i on on groundwater hydro l ogy and qua l i ty ,  
s u rface water hydro l ogy and q ua l i ty ,  and aquat i c  ecol ogy . The a i r secti ons  conta i n  i n formati on 
perta i n i ng to meteorol ogy , ai r qua l i ty ,  and noi se . The economi c ,  s oc i a l , and cu l tura l  features  
secti ons conta i n  i nformati on on popul at i on , hous i ng , l abor and  i ncome , publ i c  servces , transpor
tati on , a nd h i stori ca l , c u l tu ra l , and a rchaeo l og i ca l  features . 

3 . 2  PROPOSED S ITE - FORT MART I N ,  WEST V I RG I N I A  

3 . 2 . 1  Land 

Th i s  secti on presents i nformat ion  abou t the proposed s i te i n  the areas of l and use and deve l op 
men t ;  geo l ogy , s o i l s ,  a nd sei smi c i ty ;  and vegetati on and wi l d l i fe .  

3 . 2 . 1 . 1  Land u se  and devel opment  

I ntrod ucti on 

Land use and devel opment and l and use control s for the proposed SRC- I I  s i te and for each of the 
f i ve count i e s  that comp r i s e  the study area are d i scussed be l ow .  

The d i stri but i on o f  area popu l ation  centers and the status o f  the reg i onal  road network are of 
p ri ma ry concern i n  defi n i ng the study area . Because potent i a l  project impacts are l i ke l y  to 
be c l osel y t i ed to project wo rk-force m i g rati on patte rns , the study area has been defi ned i n  
terms o f  the probab l e form of those patterns . 

A zone cons i st i ng of the area wi th i n a 60-m i n  commuti ng t i me of the s i te has been estab l i s hed to 
i denti fy the commu n i ti es l i ke l y  to recei ve new res i dents because of the project .  Thi s area 
i nc l udes parts of fi ve counti es ( Fi g .  3 . 1 ) :  Mononga l i a ,  Mari on , and Preston i n  West V i rg i n i a  and 
Greene and Fayette i n  Pennsy l van i a .  Waynesburg and Un i ontown i n  Pennsyl van i a  and Morgantown and 
Fai rmont i n  West V i rg i n i a  a re pri nci pal  popul ati on centers w ith i n the zone . 

3 - 1  
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Land  use  wi thi n the  fi ve-county SRC- I I  s tudy area con s i sts  primari ly  of agr i c u l tural , forestry ,  
and extract i ve i ndustri es . Res i dent i a l  l and use  accounts for l es s  than 5% of the tota l l and area 
i n  each of the fi ve counti e s . 

D i s cus s i on s  of l and  use  i n  each county that conta i n s  part of the l ocal i ty zone are presented 
bel ow .  

Monongal i a  County ,  West  V i rgi n i a  

Most  urban i zed devel opment w i th i n  Mononga l i a  County i s  concentrated i n  the Morgantown area , wi th 
s u rroundi ng smal l commun i t i e s  and str i p  devel opment exten d i n g  outward a l on g  major s tate and 
county roads . West  V i rg i n i a  Un i vers i ty has  l arge l and  ho l d i ngs  w i t h i n  the c i ty ,  and growth i s  
expected to occur e i ther north or south of the c i ty ,  pri nci pal l y  a l ong  the Monongahe l a  R i ver . l 
Amp l e  deve l opabl e l and exi s ts i n  the central porti on of the county ,  i f  the i nfrastructure i s  
avai l ab l e .  

To date , Comprehens i ve County P l a n  ( 1 97 2 )  has had a l i mi ted impact i n  d i recti n g  l and use  wi th i n  the 
county .  No subdi v i s i o n  ord i nances are now in effect , a l though l eg i s l ation  i s  under con s i derati on . 
There are currentl y no zon i ng ord i nances to contro l l and use  i n  Mononga l i a  County .  O n l y  the hea l th 
department  enforces regu l at i ons  perta i n i n g  to sewage d i sposal  a nd spat i a l  arrangement . 

Because  Monon ga l i a  County c urrentl y has no control over l and u s e ,  except to the extent of hea l th 
department regu l at ions , l and use  contro l s  wi l l  have no bear i ng on the SRC- I I  s i te .  

Mari on County ,  West  V i rg i n i a  

L i m i ted amounts o f  deve l opab l e  l and  remai n  wi th i n  Fai rmont , the maj or pop u l at i on cente r ,  wh i ch 
has about 26 , 000 res i den ts . Future devel opment i s  expected l arge ly  a l ong the corri dors of I -79 
and U . S .  250 to the north and south . I n  the l ong  run , the extreme southern port ion  of the county , 
near Va l l ey Fa l l s  State Park , i s  an area i n  wh i ch maj or devel opment i s  anti c i p ated .  

Land u se contro l s  i n  Mar i on County are on l y  i n  the p l ann i n g  stage . On ly  Fai rmont has  a zon i ng 
ord i n ance . 

Preston County ,  West  V i rg i n i a  

Lack o f  access  hampers the deve l opment o f  Preston County .  The Bruceton Mi l l s  area a l ong U . S .  48 
i n  north Preston County , whi ch currentl y has on l y  a few h undred res i dents , appears the on ly  
l i ke l y  area  fo r SRC- I I  project- re l a ted secondary devel opment .  Capaci t i es i n  Preston County are 
constrai ned  by l ack  of sewers and other servi ces  and amen i t i es . 

Land use control s i n  P reston County are nonexi stent and are not l i ke ly  to be i nst i tuted i n  the 
near future . Devel opment  i s  primari l y  control l ed by the avai l ab i l i ty of water and sewer serv i ces . 2 

Greene County ,  Pennsyl van i a 

I n  1 97 7 ,  the G reene County Comprehen s i ve P l an and Update had i denti fied some 2227  ha ( 5400 acres ) 
of p ri me vacant l and for devel opment ,  based on s l opes i n  the 0 to 5% range . 3  Cumberl and Town s h i p  
accounts for 97 1  h a  ( 2 400 acres ) ,  I -79 and U . S .  1 9  corri dors south from Waynesburg conta i n  1 62 ha 
( 400 acres ) of deve l opab l e  l and .  The dry Tavern area has 727 ha ( 1 800 acres ) .  Howeve r ,  Greene 
County faces devel opmental constra ints  because i t  l acks  water and sewer faci l i t i e s . 

Land use control s i n  Greene County are sti l l  i n  the pre l i mi nary stages . A 1 964 Comprehens i ve 
P l an ( updated 1 97 3 ) , a 1 97 1  Sewage Fac i l i t i es P l an ,  and a 1 973  Sol i d  Waste Management P l an exi st . 
Zon i n g  control s are now l i mi ted  to the borough of Waynesburg and around �erson Stati on State 
Park . A countywi de subd i v i s i on ordi nance was establ i s hed i n  1 974 ,  but i t  has been enforced on l y  
t o  a l i m i ted extent .  

Fayette County ,  Pennsyl van i a  

Land use  i n  Fayette Co unty i s  primari l y  rural , and settl ement patterns are l a rge l y  determi ned by 
the county ' s  topography. S l opes i n  exce s s  of 1 5% cover 80% of the county ' s  total l and area . The 
county ' s  popul ati on , wh i ch i s  two-thi rds rura l nonfarm , cl u sters in two cente rs . Al most 40% of 
the county ' s  popul ati on res i des in Un i ontown and Connel l sv i l l e .  Future growth i s  anti c i pated to 
be i n  North and South Un i on townsh i ps , on the border of the defi ned 30-m i n  commuting  zone from 
the SRC- I I  s i te .  
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Fayette County has the mos t exten s i ve system of l and use control s in  effect w i th i n  the f ive
county study area . A 1 96 3  zon i ng ordi nance contro l s  devel opment countyw i de , except where s uper
seded by l ocal ordi nances i n  Un i ontown , Connel l sv i l l e ,  Perryopol i s ,  Oh i opyl e ,  and Wash i ngton 
Townsh i p .  County s ubdi v i s i on reg u l a t i ons are in effect throughout the county .  The ex i st ing  
comprehens i ve l and use  p l an stresses new deve l o pment al ong a corri dor bes i de U . S .  1 1 9 ,  w ith  a 
l i mi ted amount of s cattered deve l o pment  al ong the Monongahe l a  Ri ver. Ex i st i ng zon i ng regu l a
ti ons  can be expected to have some effect i n  restri cti ng devel opment ,  al though appeal s have 
often been granted .  

3 . 2 . 1 . 2 Geol ogy , s e i smi c i ty ,  and so i l s  

Geol ogy 

The proposed s i te i s  l ocated i n  the P i ttsburgh  P l ateau sect i on of the Appa l achi an P l ateau phys i o
graph i c  prov i nce of the eastern Uni ted States and i n  the Northern Coal Bas i n  of West  V i rg i n i a .  
Sed imentary beds o f  the Late Pennsyl van i a  Conemaugh and Monong ahe l a Groups are the pri nc i pal 
bedrock strata exposed i n  the proj ect area . These beds are composed of  i nterbedded shal es , 
sandstones , l i mestones , and l esser  amounts of coal  and c l ay . 4- 6 The base of the Permi an Dunkard 
Group , whi ch  over l i e s  Monongahe l a  s trata , or i g i na l l y  formed the cap roc k  on two h i l l s  at the far 
western port i on of the s i te . 7 Accumul ations  of recent ,  uncons ol i dated a l l uv i a l  and col l uv i a l 
deposi ts occur i n  and al ong tri butary streams and the Monongahe l a R i ve r .  Onsi te topography i s  
readi l y  d i v i ded i nto zones : the re l at i ve l y  fl at fl oodp l a i n  where some heavy-product storage i s  
proposed , the rol l i ng  u p l and where the ma i n  process area i s  proposed , and the steep h i l l s i de 
( 1 0  to 35° s l opes ) between them . The e l evati on varies from about 244 m ( 800 ft)  at the fl ood
p l a i n  to about 305 to 366 m ( 1 000 to 1 200 ft ) at the up l and are a .  

The major structural featu re affecti ng the s i te i s  the northeast-southwest  trend i ng  fol d cal l ed 
the Fayette anti c l i n e , where the axi s crosses the extreme southeastern porti on of the project 
s i te . 8  Under the s i te ,  rock formati ons general l y  d i p  at an ang l e  of l ess  than 5 °  downward 
toward the northwest .  Depth to bedrock ranges from 2 . 1  to 3 . 6  m ( 7  to 1 1  ft) in the northeastern 
part of the s i te at the proposed s l ag d i s posal  area , from 2 . 4  to 4 . 3  m (8 to 1 4  ft ) i n  the 
central port i on of the s i te ,  and 1 0 . 7  m ( 35 ft) at the ex i st i ng  power pl ant near the r iver .  

Append i x  H presents a more detai l ed descri pt ion of  the  geol ogy of the  s i te .  The  rock  types 
found on the s i te are shown i n  Tab l e H . l .  

Res i dual  depos i ts predomi nate on the u p l and p l ant s i te and are brown s i l ty c l ays to c l ayey s i l ts 
w i th vary i ng amounts of rock fragments , wh i c h  usua l l y  i ncrease i n  s i ze and q uanti ty w ith  depth . 
The con s i s tency of the res i dua l  depos i ts i s  s l i ghtly pl i ab l e  to r i g i d ,  and the depth of th e 
res i dua l  so i l s  ranges from 2 . 1  to 4 . 0  m ( 7  to 1 3  ft) . 

The area i n  the centra l port i on of the s i te has been s u rface-mi ned and conta i n s  spo i l  that i s  
composed of  random ly  p l aced so i l , decomposed roc k ,  and rock fragments u p  t o  1 m i n  d i amete r .  The 
spoi l thi c kness i s  genera l l y  3 to 6 m ( 1 0  to 20 ft) but can be as much a s  1 6 . 8  m ( 55 ft ) in some 
areas . Vo ids were encoun tered i n  two bori ngs  i n  the south-central area and are re l ated to under
ground mi n i ng of the P i ttsburgh  coa l seam . 

Four commerc i a l l y  mi ned coal seams exi st i n  the reg i on and are l ocated geol ogi cal l y  w i th i n  the 
Monongahe l a  Group or  the basal  porti on of the over ly ing  Dun kard Group . 9  The seams are the 
P i ttsburgh , Redstone , Sew i ck l ey ,  and Waynesburg coa l s ( the l atter corres ponds to the younger and 
therefore strati graph i ca l l y hi gher un i t ) . Surface and deep m i n i ng in the reg i on has occurred i n  
each of these seams at vari ous  times . The Redstone , Sewi ck l ey ,  a n d  Waynesburg seams are current ly  
being  mi ned wi thi n or i mmedi ate l y  adj acent to  the  western porti on of the  proj ect s i te .  The 
amount of i n terconnection  between deep mi nes i s  not known . 

The area east of the P i tts burgh  seam outcrop ( F i g .  H . l ,  Appendi x H ) , i nc l u d i n g  some of the waste 
d i sposal area and al l the ma i n  process  area , has  not been deep-mi ned . I nformation from bori ng  
l ogs  i ndi cate that  the  bedrock i n  the  di sposal area con s i sts of fi ne-gra i ned sandstone and  s i l t
stone , underl a i n  by a l te rnati ng l ayers of sha l e ,  s i l tstone , and coa l . The proposed d i sposal area 
i s  now genera l l y  b l an keted wi th stri p-mi ned soi l s  and the ori g i na l  s i l t  l oam so i l s .  

Al though the P i tts burg h  seam has  been deep-mi ned under the centra l and western port i on s  of the 
s i te , 9 th i s  seam is no l onger acti vely mi ned . M i n i ng was by the room-and-pi l l ar method on the 
advance wi th nearly fu l l  extract i on of p i l l ars on retreat .  Such m i n i n g  procedures occas i ona l l y  
resu l ted i n  subsi dence o f  the over ly ing rock .  Subsi dence features occur i n  one area j ust  over 
the north-central  boundary of  the s i te ( F i g .  H . l , Append ix  H ) . The Waynesburg , Redstone , and 
Sewi c k l ey seams have been s urface-mi ned in various porti ons of the s ite . 
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The West V i rg i n i a  Geol o g i ca l  and Econom i c Survey? has l ocated several o l der l andsl i des  between 
the fl oodp l a i n  and the edge of the up l an d .  More recent s l i des have been i dent i fi ed i n  the bl uffs 
above '�he r i ve r  just  north of the s i te boundary and in the western area of  the s i te ( Fi g .  H . 2 ,  
Appendl x H ) .  Rock strata are not s uscept i bl e to major  s l i d i n g , a l though weak Conemaugh shal es 
and u nconso l i dated depos i ts that veneer steep s l opes a re s uscepti b l e to smal l ,  l ocal i zed fai l ures . 
Sl umps , g rad ing  i nto earth f l ows toward the bottom , are the most common type of s l ope fai l u re i n  
th i s  area  o f  West Vi rg i n i a .  A sma l l  s l ump feature exi sts i n  the tr ibutary dra i nage i n  the extreme 
east-central part of the s i te . I O 

Sei smi c i ty 

Geol og i ca l l y ,  the SRC- I I  s i te i s  l ocated i n  a very sta b l e  se i smi c area . The geol og ic  structure 
of the project area  i s  characteri zed by gently fo l ded beds . No known fau l ts occur nearby , and no  
natural , hazardous  geo l o g i c  cond i t i ons ( other than  l ands l i des ) that  wou l d precl ude deve l opment 
have been observed on the s i te .  

Hi stor i c  earthquake data for West V i rg i n i a  and conti guous states i n d i cate a very l ow probab i l i ty 
of future earthq uakes be i n g  centered i n  the Morgantown area . I I , 1 2 Al so  there i s  a l ow probab i l i ty 
that earthquakes centered el sewhere wi l l  be fe l t  wi th an i ntens i ty V or greater i n  the Morgantown 
are a .  An i ntens i ty V earthq ua ke i s  fe l t  by nearly everyone and i s  characteri zed by the overturn
i ng of unstab l e objects and minor  damage to w i n dows and p l aste r .  On l y  two , very smal l ,  h i stor i c  
earthquakes  have centered i n  the Morgantown area , 1 3 a n d  no h i stori c earthquakes centered e l se 
where have produced a reported i nten s i ty V or g reater w i t h i n  5 0  k m  of Morgantown . The se i sm i c  
ri s k  i n  northern West V i rg i n i a  i s  therefore cons i dered t o  b e  very l ow ,  a n d  earthquakes that may 
occur i n  the reg i on are expected to cause neg l i g i bl e ,  i f  any , damage to i n dustri a l  fac i l i t i es . 

Measurement  of the water content and p l asti c l i mi t of the unconsol i dated mater ia l  i n  several 
areas of the s i teS  i nd i cates tha t ,  general l y ,  the mater ia l  wou l d  not l i q uefy and s l ump under 
se i smi c condi t i on s  near the equ i pment haul road and waste d i sposal areas . 

So i l  s 

The proj ect s i te con s i s ts pri mari l y  of up l and res i dual  so i l s ,  recl a i med str ip  mi ne so i l s ,  and 
col l uvi a l  and a l l uv ia l  so i l s  a l ong  s l opes and in drai nageways , fl oodpl a i n s , and terraces . The 
domi nant so i l textures are s i l t  l oam , s i l ty cl ay l oam , and s i l ty cl ay . 8 , 1 4  Most so i l s  have l ow 
shear strength , a re s ubj ect to p i p i ng ( wash i ng out of open condu i ts i n  the structure ) and seepage 
( reducing stabi l i ty of cut faces ) ,  and are unsu i tabl e for use a s  emban kment mater i a l . I n  most 
cases , however , the soi l s  are s u i tabl e to s upport structures that req u i re shal l ow foundati ons .  
The so i l s  i n  the extreme southeastern secti on o f  the s i te ( a l ong the Monongahe l a  R i ve r )  are 
subject to fl ood i n g .  D i s tr i buti on of the so i l  types present on the s i te and the perti nent 
characteri st i cs of these so i l s  are shown in Appen d i x  L (Tab l e L . S ) . 
The so i l s  compri se two bas i c  group s :  di sturbed and undi sturbed .  The d i sturbed so i l s  con s i st of 
coal mi ne waste dumps and areas s urface-mi ned for coa l . The d i s tu rbed so i l s  occur i n  about  25% 
of the s i te area and occupy most of the south-central porti on of the s i te and sma l l er areas  i n  
the northwest  porti on of the s i te . s The di sturbed so i l s  are predomi nantly s i l ty c l ay l oam w i th 
randoml y spaced rock fragments , are med i um to very stron g l y  aci d ( al though some areas are moder
ate l y  al kal i ne ) , and have fa i r  to poor farmi ng potent i a l . Runoff i s  med i um to rap i d  on benches 
and very rap i d  on outs l opes . The eros i on hazard i s  moderate to very seve re i n  unprotected areas . 

The undi sturbed so i l s  are predomi nantly s i l ty l oams wi th some l oam and stony l oam group i n g s .  
Soi l s  o f  the Westmore l and a n d  Cl arks burg gro up i ng s  are the most  common undi sturbed soi l s  o n  the 
s i te .  The soi l s  are general l y  deep and are under l a i n  by s i l ty c l ay l oam w i th some l arger frag
ments of s hal e .  The so i l groups are general ly  we l l  dra i ned , except for a poorl y dra i ned soi l 
group a l ong the ri ver .  The permeabi l i ty i s  general l y  moderatel y  s l ow to s l ow ; the runoff i s  s l ow 
to medi um throughout the s i te .  Areas wi th steep s l opes ( 35 to 65% )  exh i b i t  very rap i d  runoff . 
Wi th the except i on of sma l l  areas near the Monongahe l a  Ri ver and Fort Marti n ,  the aci d i c  nature 
of the so i l s  ons i te and the frequently l ow nutr i ent  l evel s ( as  measu red by the base satu rat i on )  
are i nd i cati ve of l ow agri cul tural  potent i a l . 

Di fferent compan i es performed l aboratory analyses to determ i ne the general so i l  producti v i ty and 
to estab l i sh base l i ne data on so i l  chemi s try , i nc l udi ng trace e l ement concentrati ons . The detai l s  
o f  base l i ne i nformation  rel evant to so i l  chemi stry are presen te d  i n  Append i x  L .  Data from di f
ferent l aboratories  were not a l ways comparabl e ( for  reasons o ut l i ned i n  Appendi x L )  and shou l d  be 
used w ith  caut i on .  The so i l s  are genera l ly aci d i c  and s i l ty ,  w i th w i de ranges i n  base saturat i on 
and  wi th norma l  trace e l ement  concentrati ons .  The one unusua l  feature was the h i g h  l evel of 
boron i n  the soi l ( 1 0  to 20 t imes the normal concentrati on of U . S .  so i l s ) .  Th i s  l evel may be 
suffi cient to cause toxi c i ty prob l ems i n  pl ants , depend i ng  on  the form of the boron . l s 
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Vegetati on 
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The natural  vegetati on of Mononga l i a  County , West V i rg i n i a , i s  part of the Mi xed Mesophyti c  
Forest Reg i on . 1 6 The ori g i na l  vegetati on of the proposed SRC- I I  demonstration p l ant s i te ,  
temperate broadl eaf deci duous forest , 1 7 has been modi fied s i gn i fi cantly by agri cu l ture , l umberi ng , 
and mi n i ng .  Ten p l ant commu n i t i es , as defi ned i n  the ER , Vo l . 1 ,  Tab l e  9- 1 , occur on the s i te :  
deci duous forest ,  scrub , shrub/tree gras s l an d ,  sedge-rush meadow grass l an d ,  forested  wetl and , 
con i fer  p l antati on , crop l and , mi ned l and , an d res i denti a l  l and  ( F i g .  3 . 2 ) . 

About 2 1 %  ( 205  h a l  of the s i te i s  dec i duous forest .  Most of the forest i s  mes i c  hardwood and i s  
characteri zed by a h i gh d i vers i ty of tree spec i e s .  The overstory i s  dom i n ated by mapl e ,  wh i te 
a s h ,  e l m ,  several oak spec i e s , and b l ack  cherry .  The understory sapl i n g and s h rub spec i e s  i nc l ude 
s p i cebus h ,  wi tch haze l , greenbr i a r ,  wh i te ash , s ugar map l e ,  and v i burnum ( ER ,  Vol . 1 ,  Sec t .  
9 . 5 . 2 . 1 ) .  A fores ted rav i ne l eadi ng  from the Monongahe l a R i ver up toward the proposed l ocati on 
of the ma i n  process area harbo rs a parti c u l arly di verse forest ,  wh i ch conta i ns 1 6  p l ant s pec i es 
not observed e l sewhere on the s i te .  

The scrub commun i t i es , characteri zed by a m i x  of s h rubs and sma l l trees , cover about 23%  ( 2 2 1  ha l 
of the s i te .  These commun i t i e s are a s uccess i onal  stage between grass l and and fo rest . Common 
woody s peci es i ncl ude bl ack  cherry , crabapp l e ,  hawthorn , and b l ackbe rry . Gras s l and and s h rub/tree 
gras s l and , wh i ch are used for catt l e  gra z i n g  and hay product i on , compri se 36% of the s i te ( 350 ha l 
and are domi nated by nonnati ve grasses  and forbs . 

About 3% of the s i te ( 25 ha l  i s  wet l a n d ,  mostly wet meadow domi nated by sedges and rushes . Th i s  
commun i ty i s  " emergent wetl and ,  temporari ly  fl ooded . " l B  Two forested wetl ands on the Monongahel a 
Ri ver fl oodpl a i n  are dom i n ated by s i l ver map l e  or bl ack wi l l ow with  sycamore and box e l der a l so 
present .  These conta i n  three p l ant s pec i e s  not observed e l sewhere on the s i te .  Shrub wet l and 
( too smal l a commu n i ty to map ) , occurred ma i n ly  al ong Croo ked Run . Sma l l u nmapped areas of 
emergent mars h occurred al ong the edges of ponds and i n  sma l l depress i on s  on the s i te .  

Mi ned l ands compri se about 1 5% o f  the s i te ( 1 44 ha l , w i th l es s  than one-t h i rd o f  th i s  l and acti ve 
m i n i ng area .  An add i t i ona l  7% was rec l a i med rel ati ve ly  wel l and i s  i n c l uded i n  the other p l ant 
commun i t i es descri bed.  Con i fer p l antat i ons  al ong the Monongahel a R i ver , crop l and on the fl ood
p l a i n , and res i dent ia l  areas al ong County Route 53  compr i s e  the rema i n i ng 4% of the s i te ( 38 h a l . 

S i te observati ons i nd i cate that at l east 423 p l ant s pec i es occ ur ( ER ,  Vo l . 1 ,  Exh i b i t  9- 1 ) .  Th i s  
n umber represents 40% o f  the 1 050 s pec i es known to occur i n  Mononga l i a  County and about 2 0 %  of 
the f lora l i sted for West Vi rg i n i a .  

N o  des i gnated o r  proposed Federal endangered o r  threatened p l ant s pec i es were observed o n  the 
s i te ( a l so see Append i x E ) .  One spec i e s , Panicum verrucosum, an annual pan i c  g rass  th at had not 
been prev iou s ly  recorded in West V i rg i n i a  ( ER ,  Vol . 1 ,  Sect . 9 . 5 . 1 ) ,  wa s found on the s i te next 
to Garl ow Cemetery .  Th i s  spec i e s  has a broad geograph i c  range in the eas tern Un i ted States w i th 
records from Fl orida to east Texas  to Ind i ana to Massach u setts . 1 9  The Northern water p l anta i n , 
A lis�a triviale, was found i n  the Croo ked Run sedge-rus h  meadow on s i te .  Th i s  p l anta i n  i s  known 
from on ly  one other l ocati on in West V i rg i n i a  and is con s i dered rare in the state ( ER ,  Vol . 1 ,  
Sect .  9 . 5 . 1 )  a l though i t  i s  di stri buted geog raph i ca l ly  from southern Canada to northern Mex i co . 1 9  
Th i s  spec i es i s  l i sted by the West V i rg i n i a  Department of Natural Resources Heri tage Trust 
Program2 0 as peri pheral ( c ommon e l sewhere , but on the edge of i ts range and rare in West  V i rg i n i a ) .  

Two other s pec i es were observed on the s i te that had not prev i ou s l y  been recorded i n  Mononga l i a  
County but are widespread i n  Wes t Vi rg i n i a :  ( 1 )  fl at-stemmed pan i c  grass  ( Panicum anceps ) ,  
l ocated i n  grass l and 0 . 9 1 km NNE  of Garl ow Cemetery , and ( 2 )  l east duckweed ( Lemna minor ) , 
l ocated 1 . 37 km ESE  of Garl ow Cemetery ( E R ,  Vol . 1 ,  Sect . 9 . 5 . 1 ) .  

Wi l dl i fe 

The terrestr i a l  fauna at the p roposed s i te appears to be typ i ca l  of eastern dec i duous  fo rests 
and cropl and . Twenty- four mammal spec i es , 1 2 1  b i rd spec i es , 4 repti l e  spec i es , and 1 1  amp h i b i an 
spec i e s  were recorded on the s i te dur ing  the basel i ne s u rvey ( E R ,  Vol . I ) .  

Mammal trapp i ng was done i n  seven hab i tats on the s i te .  The meadow vol e ,  wh i te-footed mouse , and 
s h ort-ta i l ed shrew were the most abundant s pec i es of sma l l mammal s ,  compri s i ng 90% of the an ima l s 
ta ken i n  the l i ve-trap s u rvey . The s hort-ta i l ed s hrew and the whi te-footed mouse were found i n  
u p l and forest , scrub , forest streams i de , meadow-fores t border , hedgerow , a n d  wetl and s .  The 
meadow vol e was found i n  the more open hab i tats and not in forests or hedgerows . 
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The whi te-ta i l ed deer i s  an important game mammal in the area . Th i rty-seven deer were counted 
duri ng the aer ia l  su rvey ( ER ,  Vol . 1 ,  Sect .  1 0 . 5 . 1 . 7 ) , yi e l d i ng a mi n i mum den s i ty of 2 . 8 deer 
per km2 ( 7 . 3  deer per sq mi l e ) . Th i s compares wi th a deer dens i ty i n  Mononga l i a  Cou nty of 
4 . 6  deer per km2 ( 1 1 . 9  deer per sq m i l e ) ( E R ,  Vol . 1 ,  Sec t .  1 0 . 5 . 1 . 7 ) . Th i s  l ower den s i ty i s  
part ly  the resu l t  of the di sproporti onate l y  l a rge amount of  gra s s l and on the s i te compared wi th  
the county a s  a whol e ( gras s l and does  not  su pport as  many deer  a s  forest  or scrub ha b i tat ) . The  
deer  were concentrated on  the  forested s l ope a l ong the  Monongahe l a  Ri ver and  in  scrub and  forest 
i n  the western part of the s i te .  

Other mammal s that occur o n  the s i te ,  a s  determi ned by trac k s ,  s i g ht i ngs , bu rrows , o r  other 
s i gn s , i nc l ude raccoon , wea se l , skun k ,  and fox . Raccoon occur i n  a l l forest and scrub habi tats 
and are espec i a l l y  a bundant near ponds and streams . Occas i onal evi dence of l ong-ta i l ed wease l 
and stri ped and spotted skunks  was found .  The spotted skunk  had not been prev i ou s l y  recorded i n  
the c ounty .  Both red and gray fox occurred on the proposed s i te ,  but ra bbi ts were scarce . 

Of the 237 spec i e s  of b i rds  
t he  s i te ( E R , Vol . 1 ,  Sect .  
a s  passerines  and raptors . 
Sect . 1 0 . 5 . 2 ) . Al l but  one 
( ER ,  Vo l . 1 ,  Sect. 1 0 . 5 . 2 ) . 

that regu l ar ly  occur  i n  West Vi rgi n i a ,  1 2 1 spec i e s  were recorded on 
1 0 . 5 . 2 ) . The a v i fauna of the s i te cons i st s  most ly  of l and b i rds s uch  
Few aquati c spec i es were recorded during  the  s i te su rvey ( ER ,  Vol . 1 ,  
( l oggerhead s hr i ke )  of  the 1 2 1 spec i e s  are typ i cal  of the reg i on 

Domi nant breed i ng s pec i e s  i n  t he forests  i nc l ude the American  redstart , wood thru s h ,  b l ue-gray 
gnatcatcher ,  Acad i an f lycatc her , ceru l ean warbl e r ,  and red-eyed vi reo .  The i nd i go bunti ng , 
Ameri can gol dfi nc h ,  whi te-eyed v i reo ,  and fi e l d sparrow are domi nant breeders occupying  the 
forest edge.  Domi nant forest-wi nteri ng spec i e s  i nc l ude the card i na l , brown creeper , and Carol i na 
c h i ckadee . Mi grant passerines  are common i n  the spri ng and fal l .  E i ghty- two b i rd spec i e s  were 
found i n  the forest  ha bi tat ,  whi c h  i s  more than dou b l e  the number found i n  other habi tats on the 
s i te .  The wetl and habi tats had the second h i g hest  number of spec i e s  ( 40 ) , wi th  the green heron , 
wood duc k ,  k i l l deer , and Ameri can woodcock be i ng potent i a l  breeders . The p i ed-bi l l ed grebe and 
bu ffl ehead were m i grants on the Monongahe l a  Ri ver.  

Breed i ng b i rd spec i e s  that were domi nant in  the scrub habi tat were pral r l e  warb l er , ye l l ow
breasted chat ,  fi e l d sparrow, i nd i g o  bunti ng , and common yel l owthroat .  The card i na l  and wh i te 
throated sparrow were domi nant w inter  spec i e s .  Th i rty-three spec i e s  were observed duri ng the 
s i te survey ( ER ,  Vol . 1 , Sec t .  1 0 . 5 . 2 ) . 

The red-wi nged bl ackbi rd , bobol i n k ,  k i l l deer , Ameri can robi n ,  and Savannah sparrow were domi nant 
b i rd spec i e s  in the gras s l and , wi th  the fi e l d  sparrow , common yel l owt hroat ,  and red-wi nged b l ack
b i rd dom i nant in  s hrub/tree gra s s l and . These habi tats had 2 1  and 1 9  b i rd spec i e s  ( ER ,  Vo l . 1 ,  
Sec t .  1 0 . 5 . 2 ) , respecti ve l y .  

The c h i pp i ng sparrow , common crow, and mou rn i ng dove were recorded foragi ng i n  crop l and hab i ta t .  
Of the e i ght b i rd spec i e s  recorded i n  m i ned- l and habi ta t ,  the horned l ark , Savannah sparrow , 
and g ra s s hopper sparrow dom i nated . Res i denti a l  areas had 30 b i rd spec i e s  w ith  the breed i n g  b i rd 
commun i ty domi nated by common grac k l e ,  hou se sparrow, barn swa l l ow ,  red-wi nged bl ackb i rd ,  and 
starl i ng .  

Of the 28 repti l e s  and 2 9  amphi b i an  spec i e s  known from Mononga l i a  County , 1 5  were encountered on 
s i te .  The red spotted newt , northern dusty sa l amander ,  green frog , and p i c kere l frog were abun
dant  i n  the  sma l l ponds and  streams on s i te .  

N o  a n i ma l  spec ies  that are l i sted a s  threatened o r  endang ered by the U . S .  F i s h  and W i l d l i fe 
Serv i ce2 1  were observed on or near the s i te ( a l so see Append i x  E ) . However , the Arcti c  peregri ne 
fa l con and ba l d  eag l e  may occur as rare mi grants i n  the area ( E R ,  Vol . 1 ,  Sect . 1 0 ) , and the 
Ind i ana bat may occur as  a very rare breeder in the area . The endangered V i rg i n i a  b i g -eared bat2 2  
i s  found i n  three separate po pu l a t i on s ,  centered i n  eastern Kentucky , southwestern V i rg i n i a  and 
eastern West  V i rg i n i a .  Therefore , i t  i s  not expected to be observed on the s i te .  

The West V i rg i n i a  Heri tage Tru st  ( WVHT ) Program ' s l i st of rare spec i es i nc l udes three mamma l s 
that occur i n  the s i te v i c i n i ty .  The meadow j ump i ng mouse was col l ected several hundred meters 
from the s i te ,  and s i g n  of the eastern fox squ i rre l was observed on the s i te .  A bat , the ea stern 
p i p i strel l e ,  i s  present i n  Mononga l i a  County ,  but was not observed . 

The WVHT Program a l so l i sts the gol den eag l e ,  merl i n ,  short- bi l l ed marsh wren , Swa i nson ' s  warb l e r ,  
d i c kc i sse l , Hen s l ow ' s  sparrow , and the l ark sparrow as  " spec i e s  o f  sc i ent if i c  i n terest"  i n  the 
Monongahe l a subba s i n  ( Tabl e 3 . 1 ) . None of the s pec i e s  were observed on the s i te ,  and on l y  
Hensl ow ' s  sparrow and the short-bi l l ed marsh  wren have a moderate probabi l i ty o f  occu rrence on 
the s i te .  
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Table 3.1. Endangered, rare, and declining species occurring or potentially occurring 
on the proposed site 

Species Occurrence on site 
Typical breeding Seasonal status" 

habitat 

USDlb 
I n d iana myotis Unknown Caves, wooded areas, F , W, Sp, Su 

near water 
Arctic peregrine falcon Not likely, very rare Cl iffs, fields, open F ,  W, Sp 

migrant wetlands 
Bald eagle N ot likely, very rare F ields, forest edges, F, W, Sp, Su 

m igrant or visitor open wetlands 
WVHTc 

Golden eagle Not likely, very ra re Mountains F , W, Sp, Su 
local breeder 

Merl ind Potential m igrant Cavities, fields, F, W, Sp 
forest edges 

Short·billed marsh wrend." Not recorded, potential Drier marshes, wet F , Sp, Su 
breeder meadows 

Swainson's warbler" N ot l ikely, rare Rhododendron thickets F , Sp, Su 
D ickcisseld." N ot l ikely G rain field edges, F , Sp, Su 

weedy fields 
Henslow's sparrowd Not recorded, potential Wet meadows, dense F , Sp, Su 

breeder weedy fields 
Lark sparrow" Not recorded, potential F ields with bare ground F , Sp, Su 

breeder or short grass and 
scattered brush 

Eastern pipistrel U nknown Caves, wooded areas, F , W, Sp, S u  
near water 

Fox squirrel Sign recorded, rare Open hardwood forest, F , W, Sp, Su 
in scrub onsite 

Southern bog lemming Not recorded, Low damp bogs and F , W, Sp, Su 
unknown meadows 

Meadow jumping mouse Recorded adjacent Low meadows, various F, W, Sp, Su 
to site, rare open habitats, pond 

B l ue  Listf,g 
margin at site 

Sharp·shinned hawk Recorded, potential Woodland edges and F ,  W, Sp,Su 
breeder, uncommon shrublands 

Cooper's hawk R ecorded, potential Woodlands F, W, Sp, Su 
breeder, uncommon 

Marsh hawk" Recorded, potential G rassla nds, wet meadows, F , W, Sp, Su 
breeder, uncommon marshes 

Osprey U n l ikely, potential Water, water-woodland F, W, Sp, Su 
breeder edge 

King rail U nl i kely Freshwater marshes F , Sp, Su 
U pland sandpiper Potential breeder, G rasslands F , Sp, Su 

uncommon and local 
Barn owl U ncommon, potential Farmyards, fields, F ,  W, Sp, Su 

breeder grasslands 
Yel low-bi l led cuckoo Potential breeder Woods, brush, shrublands F , Sp , Su 
R uby-throated humm ingbird B reeding population Woods, shrub lands, F , Sp , Su 

semiopen areas 
Hairy woodpecker B reeding population Mature deciduous or F, W, Sp, Su 

m ixed woods 
Eastern b luebird Breeding popUlation Cavities, open and F , W, Sp, Su 

semiopen country 
Loggerhead shrike Potential breeder, Open and sem iopen F, W, Sp, Su 

uncommon,  recorded country 
on site 

Warbling vireo Recorded onsite, Deciduous groves F , Sp, Su 
breeder 

Yellow warbler Breeding population Wet shrub lands F , Sp, Su 
Yellow·breasted chat Breeding population Shrublands, scrub, F , Sp, Su 

forest edges 
Grasshopper sparrow B reeding population M i ned lands and scrub! F , Sp, Su 

tree grasslands, on site 
Vesper sparrow Breeding population M ined lands on site, F, Sp, Su 

meadows, pastures 



Species 

Red-shou ldered hawk 

B lack-billed cuckoo 
Short-eared owl" 
Common n ighthawk 

Red-headed woodpecker 
Bewick's wren 

Bachman's sparrow" 
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Table 3_'_ (continued) 

Occurrence on site 

Not recorded, potential 
breeder 

Not recorded 
Not recorded 
Recorded, potential 

breeder 
Not recorded 
Not recorded 

N ot recorded 

Typical breeding 
habitat 

Moist woodlands, 
often near fields 

Open country 
Open country, cities 

Open deciduous woods 
Farmyards, brush, 

fence rows 
Abandoned fields with 

scattered shrubs, 
pines, or oaks 

'Season in italics indicates season when recorded on the site. 

Seasonal status· 

F, W, Sp, Su 

F , Sp, Su 
F , W, Sp, Su 
F , Sp, Su 

F, W, Sp, Su 
F , Sp, Su 

F , Sp, Su 

bU .S.  Department of the Interior. "List of Endangered and Threatened W ild life and Plants," Fed. 
Regist. 1 2 :  3636-53 ( 1 979).  

eWest V irginia Heritage Trust Program. 
d Also on Blue L ist. 
"Site is at edge of breeding range. 
'Blue L ist - R. Arbib, "The B lue List for 1979," Am. Birds 32 : 1 1 06- 1 3  (1 978). 
gOnly species that are breeders or potential breeders at tho site. 

Fourteen b i rd speci e s  on the 1 97 9  Nati onal  Audubon Soci ety Blue List
* were recorded on the s i te 

( Ta b l e 3 . 1 ) .  Al l probab ly  occur reg u l arly on the s i te ,  and a l l may breed on the s i t e .  Pop u l a 
t i on dec l i ne s  o f  three spec i e s  ( ha i ry woodpecker , l oggerhead shri ke ,  a n d  yel l ow- breasted c ha t )  
have been noted i n  the Appa l ac h i a n  reg i on by the orn i tho l o g i s t  respon s i b l e  for determ i n i ng Blue 
List spec i es i n  the reg i on ( E R ,  Vol . 1 ,  Sec t .  1 0 . 5 . 4 ) . 

3 . 2 . 2  Water 

Th i s sec t i on presents i nformati on about the proposed s i te in the areas of s urface water hydro l ogy , 
groundwater qua l i ty and hydrol ogy , and surface water qua l i ty and aquat i c  ecol ogy . 

3 . 2 . 2 . 1  Surface water hydrol ogy 

Bas i n  and s i te descripti on 

Th i s  secti on pro v i des a h i story and descri ption  of the hydro l og i c  characteri s t i c s  of pri nc i pa l  
water bod i es i n  the v i c i n i ty of  the  proposed s i te .  I n c l uded are the Monongahe l a Ri ver , Robi nson  
Ru n ,  Crafts Run ,  Crooked Run , and an  unnamed tri butary of Crooked Run  ( F i g .  3 . 3 ) . 

The Monongahel a R iver  forms at Fa i rmont ,  West V i rg i n i a , at the confl uence of the Tygart and West 
Fork r i vers  ( F i g .  3 . 3 ) . The r i ver  fl ows genera l l y  northward from t h i s  po i nt and f i na l l y  con
tri butes to the Ohi o Ri ver at P i ttsburg h ,  Pennsyl van i a .  Between the ori g i n  and the Pennsyl van i a  
and West Vi rg i n i a  l i ne ,  a bout 3 . 2  km ( 2 . 0  mi l es )  downstream of the proposed l ocation  of the water 
i ntake structu re , the Monongahe l a  Ri ver dra i n s  an area of a bout 7000 km2 ( 2700 sq m i l es ) . The 
r i ver ' s 208-km ( 1 29-mi l e )  l ength i s  broken by several nav i gation  l ock s  and dams , wh i c h  i nterrupt 
t he free fl ow of water ( F i g .  3 . 4 ) . Th i s  network of l ock s  and dams i s  u sed primari l y  to mai ntai n  
s uffi c i ent  fl ow to transport coal by barge to the Pi ttsburgh i ndustr i a l  area . 2 3 

Al l the l ock s  and dams wi th i n Mononga l i a  County are stri ct ly  nav i gat ion  structures that have no 
fl ood control capabi l i ty .  The ma i n  fl ood season in the r i ver bas i n  i s  genera l l y  from December 
t hroug h  March ,  wi th  most fl oods resu l t i n g  from heavy rai n  and snow mel t .  Large-scal e fl oods may , 
however , occur at any t ime . 2 3 

The Marc h 7 ,  1 967 , fl ood reac hed an e l evat ion of a bout 245 m ( 806 ft ) mean sea l evel ( MS L )  w i t h  a 
d i sc harge of 2008 m 3/ s  ( 7 1 , 000 c fs )  near the proposed s i t e .  Thi s was the fl ood o f  record for 
th i s reach  of the Monongahe l a Ri ver , but a g reater h i s tori ca l  fl ood i s  known to have occu rred i n  
J u l y  1 888 . Al thou g h  i ts exact l evel i s  not known , the 1 888 fl ood i s  est imated t o  have reac hed an 
e l evation  of 249 m ( 81 7 . 5  ft ) MSL at the s i te . 2 4 

* 
The Blue Lis t  desi gnation  i nd i cates that the s peci e s  i s  becoming  i ncreas i ng ly rare . 

In creas i n g  rar i ty of the speci es may resu l t i n  the U . S .  Department of the I nteri or add i ng 
th i s  spec i es to the "threatened" l i st . 
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Fi g .  3 . 3 .  Base l i ne mon i tori ng sampl i ng s i tes  for s u rface water qua l i ty and aquati c 
b i ota of the Monongahe l a  River and i ts tri butari e s .  Sou rce : E R ,  Vol . 1 ,  Fi g .  7 . 1 . 

The Tygart Dam on the Tyga rt Ri ver occurs 96 . 5  km (60  mi l es )  upstream from the Pennsyl van i a  state 
l i ne . 2 4 The P i tts burgh  Di stri ct  Corps of Eng i neers bu i l t  and has operated and ma i n tai ned th i s  
fa c i l i ty s i nce February 1 938 . The dam , control l i ng a dra i nage area o f  3067 km2 ( 1 1 84 sq m i l es ) ,  
reduces majo r  fl ood crests through  Mononga l i a  County by 4 to 6 ft . The m i n imum fl ow recorded , 
6 . 65 m3/ s ( 23 5  cfs ) ,  occu rred i n  1 940 .  Low fl ows typi cal l y  occur  during  l ate summe r ( J u l y  through 
Au gust ; see Append i x  N ) .  

Al l the streams that dra i n  the s i te eventua l l y fl ow i nto the Monongahe l a  Ri ver ( Fi g .  3 . 3 ) . 
Crooked Ru n and a major  unnamed tri bu tary dra i n  a bout one-ha l f the s i te .  Crooked Run fl ows a l ong 
the northe rn edge of the pl ant s i te in an eastward d i rection  and dra i n s  an area of about 1 8 . 9  km2 
( 7 . 3  sq m i l es ) .  A sma l l  porti on of the s i te dra i n s  southwest to Robi nson Run and Crafts Run , a 
tri butary to Rob i n son Run .  Rob i nson Run dra i n s  a tota l of 1 9 . 7  km2 ( 7 . 6  sq mi l e s ) , and the 
Crafts Run drai nage area to the west  compri ses 1 . 7% of the tota l area . The rema i nder of the 
s i te dra i n s  d i rect ly  to the Mononga he l a  Ri ver v i a  smal l i ntermi ttent stream s .  N o  record s  were 
mai nta i ned of h i stori ca l  events on any of the sma l l streams dra i n i ng the proposed pl ant s i te 
a l though  no-fl ow cond i t i on s  wou l d  be expected during  dry peri ods . 
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Water use  and avai l ab i l i ty 

Wate r use  s u bstanti a l l y  i nfl uences the hydrol ogy of the Monongahel a Ri ve r .  Duri ng drought per i ods , 
n umerous competing  demands are made on the ri ver bas i n ' s  water resources , i nc l udi ng i ndustri a l  and 
mun i c i pal water s upply wi thdrawal s and m i n i mum stream fl ows for navi gati on . I n  add i t i on , certai n  
mi n imum s treamfl ows are con s i dered neces sary t o  mai nta i n  water q ua l i ty and habi tat for fi s h  and 
wi l dl i fe ( Sect . 3 . 2 . 2 . 3 ) . The O h i o  Ri ver Bas i n  Commi s s ion2 5 (ORB C )  recentl y assessed water 
avai l ab i l i ty on the Monongahel a ,  and the ORBC ' s  resu l ts were i ncorporated i nto the Water Resources 
Counci l ' s ( WRC ) Assessment Report . 2 6 These data on water avai l a bi l i ty and proj ected use  form 
the pri ma ry i nformati on eva l u ated i n  thi s FEI S .  

Fl ow frequency cal cu l ati ons  fo r the Monongahe l a Ri ve r  are presented i n  Tab l e  3 . 2 .  Duri ng  
periods  of l ow fl ow , the Corps of Eng i n eers ' rel eases from Tygart Dam regu l ate streamfl ows from 
the dam downs tream to the Monongahe l a ' s  confl uence wi th the Yough i ogheny R iver .  At  the  proposed 
SRC-I I pl ant 1 oca ti on ( 4  km or 2 . 5  mi l es above l ock  and dam number 8 ) , the Corps of Engi  neers 
mai ntai ns m i n i mum fl ow of 9627 l i ters /s ( 340 cfs ) . Because of the Monongahe l a Bas i n ' s  poor 
natural l ow-fl ow y i el ds ,  streamfl ows under extreme drought condi ti ons  wou l d  decrease to a l most 
zero wi thout l ow-fl ow augmentation  from reservoi rs .  Among reg i ons  in the Appa l ac h i a n  coal basi n ,  
northern West V i rg i n i a  and western Pennsyl van i a  have been i denti fied as hav i ng l i m i ted water 
s uppl i es fo r energy devel opment . 2 7 

Table 3.2. Flow data for Monongahela R iver, · m'/secb 

Lock 
R iver 80'10 7-d 

M in i m u m  
and M ean 7-d 

M i le exceedancec 1 0-year 50-year 
navigation 

dam flow 

2 1 1 .2 348 84. 1  32.6 25.8 21 .2  
4 4 1 . 5  254 48. 1 1 8.4 1 4.4 8.92 
M axwell 6 1 .2 243 45.9 1 7.6 1 4.0 9.20 
7 85.0 229 43.0 1 6. 7  1 3. 6  9.63 
8 98.8 1 30 22.3 1 0.2 9.91 9.63 
O pekiska 1 1 5.4 1 22 2 1 .0 9.63 9.63 9 .63 

aD oes not include any futu re l ow-flow augmentat ion.  
bJ"0 convert to l i ters/sec, m ult iply by 1 000; to convert to ft'/sec, m u lt ip ly by 35.32. 
cF low level that is exceeded 80'10 of the time. 
Source: U .S.  Water R esources CounCil ,  "Coal L iq uefaction D emonstrat ion P lant 

N ear Morgantown, W .  VA.: Water Assessment R eport," Fed. Regis. 45( 1 64): 55994-
56003 (Aug.  2 1 , 1 980), Table 1 .  

The Corps o f  Eng i neers i s  c urrent ly  acqu i ri ng l and for the Stonewal l Jackson Reservoi r on the 
Wes t  Fork R i ver .  I f  compl eted , t he  Corps projects t hat  rel eases from thi s reservo i r  wou l d  
augment l ow fl ows by u p  to 226 5 l i ters/s ( 80 cfs ) . Al though  the project i s  sc hedul ed for com
pl et i on i n  1 98 7 ,  the West Fork Ri ver Watershed Assoc i ati on i s  l i t i gati ng aga i nst the project , 
partly bec ause of the i nundati on of producti ve farml and . 

Industri al and muni c i p al water wi thdrawa l s resu l t i n  s ubstanti al  consumpti ve use  from the 
Monongahel a Ri ver ( Tab l e 3 . 3 ) . These WRC est imates of future consumpti ve use  are proj ecti ons 
based on past trends . 2 8 Futu re water consumpti on i s  uncertai n  and cou l d be greater than WRC 
est imates . Further i nc reases i n  consumpti ve use may resu l t i f  power p l ants a l ong the Monongahel a 
attempt to use  cool i ng towers to meet the Best Avai l abl e Treatment ( BAT ) requ i rements of 
Secti on 3 1 6  of the Cl ean Water Ac t .  Consumpti ve u se al ong the Monongahel a cou l d b e  i nc reased by 
1 530 l i ters/s ( 5 4  cfs ) to meet power p l ant cool i ng requ i rements . 2 9 Howeve r ,  no defi n i te p l ans  
to  use  coo l i ng towers have been announced . 

Because l arge q u anti t i e s  of wastes are d i s charged to the Monongah e l a  from po i n t  sources and non
po i nt sources , certa i n  m i n i mum streamfl ows are necessary to ma i nta i n  water q ua l i ty ( Sect . 3 . 2 . 2 . 3 ) . 
Duri ng  drought peri ods , the Monongahel a has i ns uffi c i ent fl ow to d i l ute i ncom i n g  contami nants , and 
water qua l i ty v i o l ati ons  resu l t .  Consequentl y ,  the Pennsy l van i a  Department of Envi ronmenta l 
Resources h as an  admi n i strati ve pol i cy req u i ri ng that water u sers make up consumpt i ve use  l osses  
duri ng l ow-fl ow condi t ions . West  V i rg i n i a  currentl y has  no pol i cy on  makeup  water duri ng l ow f l ow .  

Under the Pennsy l v a n i a  pol i cy ,  when t h e  ri ver fl ow drops bel ow the streamfl ow necessary t o  meet 
water qual i ty standards , offstream d i vers i ons of new or i ncreased consumpti ve uses , i nc l ud i ng 
i nterbas i n  transfers , sha l l not further d im i n i sh the fl ow of the stream . Under such  f low cond i 
ti ons , e i ther consumpti ve u ses are curta i l ed o r  compen sating  rel eases must be provi ded from 
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Table 3.3. E stim ated cumulative consumptive 
withdrawals from the Monongahela R iver; 

liters/sb 

Lock and dam 1 980 1 990 

West V i rg i n i a  

8 2209 2265 

Pennsylvania 

7 2322 2379 

4 3 2 56 3426 

2 4021 4 1 9 1 

a D oes n ot include S R C· I I project. 
b M u ltiply by 0.0353 for ft3 /sec. 

2020 

2463 

2577 

4078 

4700 

Source: U .S. Water Resources Counci l ,  "Coal 

Liquefaction Demonstration P lant near Morgan· 

town, W.VA.: Water Assessment Report , "  Fed. 
Regist. 4 5( 1 64 ) :  5 5994· 56003 (Aug. 2 1 ,  1 980) .  

storage . Streamfl ow requ i rements are s pec i fi ed to  meet  water q ua l i ty standards . I f  streamfl ow 
cr i te r i a  for var ious  water qua l i ty s tandards d i ffer , the h i g her  streamfl ow may be req u i red to : 
protect pub l i c  heal th ; control water qual i ty ;  conserve fi s heri es , aquati c habi tats , and rec re
a t i on ; and protect i n stream and downstream water uses . The pol i cy for con s umpti ve use makeup 
is current ly  enforced by Pennsyl van i a for mun i c i pa l  water supp ly  users al ong the ri ver and fo� 
a l l users  who wi thdraw from reservo i rs i n  the Monongahe l a Ri ver Bas i n .  A pol i cy that wou l d 
i nc l u de a l l water u sers a l ong the Monongahel a Ri ver i n  Pennsyl van ia  i s  bei ng  rev i ewed . 

3 . 2 . 2 . 2  Grou ndwater qua l i ty and hydrol ogy 

Groundwater qua l i ty 

Severa l aqu i fers i n  Monongal i a  County supp ly  adequ ate qual i ty domest i c  dri n k i n g  water suppl i es .  
The pri nci pal aqu i fer i n  the county i s  the Pottsv i l l e seri e s , whi ch conta i n s  fresh  water to the 
east of the s i te . 3 o Be l ow the proposed s i te ,  however , the water in the Pottsvi l l e  is sal i ne .  
Wel l s  i n  the eastern sect i ons of the county al so obtai ned water from roc k u n i t s  i n  the Al l egheny 
seri es . No s i te-spec i f i c  i nformati on i s  avai l abl e on water q ua l i ty i n  the Al l eg heny seri es 
aqu i fer  becau se  a l l wel l s  near the s i te a rea are dri l l ed to sha l l ower aqu i fers . F l ow i n  the 
pottsvi l l e and  Al l eg heny aqui fers i s  expected to be down d i p  from the pri nc i pa l  area of use i n  
eastern Mononga l i a  County toward the s i te .  

Two aqu i fers ( the Monongahe l a  and Conemaug h )  are u sed for dri n k i ng water supp l i es i n  the s i te 
area . 3 0 I n  the Morgantown area , the Conemaugh  general l y  conta i ns l ow l eve l s  of di sso l ved so l i ds 
( pr i mari l y  s u l fate , b i carbonate , and ca l c i um )  wi th occas i onal l y  e l e vated l eve l s  of fl uori de and 
i ron . The Monongahe l a seri es general l y  has somewhat h i gher total d i sso l ved sol i ds than the 
Conemaugh has ( pr imari l y  cal c i um ,  sod i um ,  magnes i um ,  su l fate , and bi carbonate ) and may contai n 
modera tely h i gh i ron content . 

S i te-spec i f i c  i nformati on was obtai ned from water qual i ty samp l es taken from nearby wel l s  and 
spri ngs  that tap the Monongahel a and Conemaugh  ser ies  (Append i x  I ) . The Conemaugh  i s  the pr ima ry 
groundwater sou rce i n  the eastern section  of the s i te and i s  characteri zed by neutral pH ( ne i ther 
acid nor al kal i ne )  and normal d i s so l ved sol i ds content . The maxi mum recommended concentrat ions  
( EPA dri nk i ng water standards ) that  were met or exceeded at  l east once  were : ( 1 )  the pri mary 
standards for cadmi um ( i n  one-thi rd of the tests ) and mercury ( i n  one -fou rth ) ;  and ( 2 )  the 
secondary standards for pheno l s  ( 9 1 . 6 %  of the s ampl es ) , i ron ( 1 6 . 7% ) , and manganese ( 1 6 . 7 % ) . 
An e l evated boron concentrat i on , whi c h  may be rel ated to the h i g h soi l boron concentrati ons , 
was fou nd i n  on ly  one of the samp l es tested . Unusua l  seasonal  fl uctuat i ons  i n  some of the maj or  
cati ons ( parti cu l ar ly  mag nes i um)  h ave  been measu red and may be  rel ated to  fl uctuat i ons  i n  the 
type of roc k bei ng l eached . Such seasonal fl uctuati ons  s hou l d  be con s i dered i n  any operati onal  
mon i tori ng program . 

Water from the Monongahe l a  ser ies  was tested i n  the area near the western border of the s i te .  
Tota l d i s sol ved sol i ds concentrat ions  were somewhat h i gher than i n  the Conemaugh , exceed i ng 
secondary standards at one spri ng that was thought to be hydrau l i ca l l y  u nre l ated to the s i te 
groundwater . Aga i n , the concentrat i on of major  cati ons vari ed seasonal l y , al though i n  a more 
un i form and pred i ctabl e manner than i n  the Conemaugh sampl es . Standards exceeded i n  the tests 
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were those for cadmi um ,  i ron , and mercury ( i n  the samp l es from the spri ng  wi th h i g h  d i sso l ved 
so l i ds )  and pheno l s  ( i n  the s pr i ng and wel l s ampl e s ) .  Tab l e s  in Appendi x  I conta i n  a l l the 
re su l ts from the groundwater qual i ty testi ng  program . 

Groundwater hydrol ogy 

The l oca l groundwater hydrol o g i c  reg ime at the proposed s i te i s  contro l l ed by l i thol ogy an d 
structure . Groundwater occurs i n  both unconsol i dated ( i . e . , a l l uv i um ,  so i l s ,  and m ine  spoi l s )  
and conso l i dated ( bedroc k )  u n i t s .  Local depos i ts of uncon sol i dated materi a l  are not an important 
source of groundwater because  of l im i ted extent and thi cknes s , u nsaturated condi ti ons , or imper
meab i l i ty .  Sandstone u n i t s  i n  the Conemaugh  Group  are the pri nc i pal sources o f  groundwater at 
the proposed s i te .  Northwest and west of the s i te ,  sandstone and some l i mestone above the 
Sewi ck l ey coal seam are the primary sources of  groundwater . 

Groundwater i s  the pri mary sou rce of domesti c water supp ly  where publ i c  water i s  unavai l ab l e  or 
not u sed . No commerci al  we l l s  exi st in the proposed project area . S hal l ow wel l s  and spri ng  
y i e l d s  are suffi c i ent on ly  for  domesti c ,  s tock , and  pos s i b ly  l i g ht i ndustr i a l  or  commerci al  use . 
Al though y i e l ds are smal l ,  the aqui fers may be the on ly  conti nuous source of water fo r res i dents 
in some areas . 

Al l known wel l s  i n  the s i te are l ess  than 61 m ( 200 ft ) deep and tap Conemaugh  Group aqu i fers . 
No s i te-spec i fi c  i nformati on i s  avai l a bl e for the water-bear i n g  properttes of the deeper Al l eg heny 
and Pottsvi l l e  aqu i fers . The A l l eg heny aqui fer i s  repo rted to be 3 0  a re l at i vel y uni mportant 
aq u i fer  because  y i e l ds are norma l l y  l es s  than 0 . 6  m3/h  ( 2 . 5  gpm ) ; however ,  the aqu i fer i s  unte sted 
i n  the proposed project area . The Pottsvi l l e  aqu i fer  i s  the most  important aqu i fer  in the central 
and northeas tern parts of  Monongal i a  County ; 3 0 wel l y i e l ds range from l es s  than 0 . 2  to 57 . 5  m3/h  
( 1  to  250 g pm )  and average about 10  m3/h  (45  gpm) . The  Pottsvi l l e  aqui fer west of the  Monongahel a 
Ri ver i s  referred to a s  " sa l t sandstones "  because i t  conta i n s  sa l i ne water . 3 0 - 3 1  Al though the 
Pottsvi l l e  aq u i fer  i s  u ntested in the s i te area , i t  i s  expected to be unsu i tabl e for use wi thout 
pretreatment becau se of  the high  undi sso l ved sol i ds content . The U . S .  Geo l og i ca l  Survey has 
mapped the boundary of  sha l l ow potabl e water in  the Pottsvi l l e  tab l e  west  of  the Monongahe l a 
Ri ve r .  At the s i te ,  depths and sa l i n i t i es are a s s umed to be too great for dri n k i n g  water uses , 
and y i el ds are expected to be i nsuffi c i ent  for heavy i ndustr i a l  use . 

S i te-spec i fi c  data regardi ng the movement  of groundwater i nd i cate that a " perched"  groundwater 
l evel ex i sts [about  1 . 5 to 2 . 4  m ( 5  to 8 ft ) bel ow the ground s urface] and i s  control l ed by the 
topog raphy and the th i ckness  and phys i cal  compos i t i on of the soi l cover ; the deep groundwater 
fl ow i s  control l ed by the geo l o g i c  structure and strati graphi c sequence . When occurri ng above 
l ocal  dra i nage , g roundwater moves from topograph i cal l y  h i g h  areas toward val l eys whe re it i s  
d i s charged to the surface water reg ime a s  seeps and spr ings  al ong val l ey wa l l s  or d i rect ly  i nto 
stream channe l s .  General l y , the coal s ,  sandstones ,  and s i l tstones in the a l ternati ng u n i t s  of 
the Conemaugh  Group are permeabl e ;  c l aystones and c l ay s ha l es are imperv i ou s  and i nh i b i t  the 
vert i ca l  movement of g roundwater and confi ne it to l atera l  m i gration wi th i n  the more permea b l e  
u n i t s .  Th i s  character i sti c causes  numerou s spri ngs  and seeps i n  areas where westward d i pp i n g  
rocks  crop o u t  on the west  s i de of h i l l s .  

Seepage exh i b i ted i n  some test p i ts on the s i te i s  most  l i ke l y  the res u l t of i nfi l trati on of 
s urface water that remai n s  in the soi l s  because of  thei r l ow permeabi l i ty and does not neces 
sari l y  refl ect a h i g h  g roundwater l evel . I n  areas where a coal  seam has been mi ned , the g round
water l evel i s  often bel ow the mi ned coa l . Howeve r ,  in the coal outcrop area , seeps  and spri ngs  
often cons i s t of acid  m i ne dra i nage as  a resu l t of  water pas s i ng through  mi ne spoi l , refuse , and 
deep mi ne worki ngs . 

The groundwater l evel a l ong the Monongahe la  Ri ver i s  control l ed by the ri ver l evel because of the 
proximi ty of  the ri ver and the permeabl e nature of the sand and gravel al l uv i um .  Groundwater 
l evel s fl uctuate because  of weather cond i t i on s  and changes i n  season . 

3 . 2 . 2 . 3  S urface water qua l i ty and aqu at i c  eco l ogy 

Surface water qua l i ty 

The bod i e s  of water that may be affected by the construction  and operation  of the proposed SRC- I I  
fac i l i ty cons i st  o f  reaches of the Monongahe l a  Ri ver i n  West V i rg i n i a  and Pennsyl van i a  and the 
streams and ponds on and near the p l ant s i te ( F i g s .  3 . 3  and 3 . 4 ) . The streams i nc l ude Crooked 
Run , an unnamed tri butary of  Crooked Run that dra i n s  the p l ant ' s  projected mai n  process area , 
Robi nson Run , and Crafts Run , wh i ch fl ows i nto Rob i nson Run south of the projected p l ant s i te .  
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The Mononga hel a Ri ver and i ts tri butar ies  are cl as s i fi ed for a l l u se s  ( s upp l i e s  for water contact 
recreat i on ,  mun i c i pa l  u se , i ndustri a l  u se ,  agri cu l tural use , the propagati on of f i s h  and other 
aquat i c  l i fe ,  water transport , cool i ng and power , and treated wastes transport and a s s i mi l a t ion ) 
accord i ng to the water qua l i ty reg u l ations  formul ated for the State of West V i rg i n i a . 3 2 The most 
str ingent cri teri a that apply to water c l a s s i fi ed for these uses  have been s pec i fi ed in  Appen d i x  
S ,  Tab l e  S . l . Al so i nc l uded i n  th i s  tab l e  are Pennsyl vani a water qual i ty standards  a n d  reg i onal  
(devel oped by the Oh i o  R i ver Val l ey Water San i tati on Commi s s i o n  as u n i form standards for the Oh i o 
Ri ver ' s  ma i n  stem ) and nati onal ( devel oped by the U . S .  Envi ronmenta l Protect ion Agency for the 
Nati on ' s  nav i gabl e wa ters ) wa ter qual i ty cri teri a .  

Dur i n g  the 1 960s , the Monongahe l a Ri ver was cons i dered one of the most severe l y  pol l uted ri vers 
in the Uni ted States . Because coal m i n i ng has been so extens i ve in the enti re ri ver bas i n ,  a c i d  
mi ne dra i nage from acti ve and abandoned mi n i ng operations  h a s  seri ou s l y  impai red ri ver qua l i ty .  
The Mononga hel a i s  est imated to have transported an annual  l oad equ i val ent to 200 , 000 tons of 
s u l furi c ac i d  to i ts confl uence wi th the Al l egheny at P i ttsburg h .  About 40% ( 80 , 000 tons ) of the 
total aci d l oad ori g i nated in the port i on of the ba s i n  wi thi n West V i rg i n i a . 2 3 I n  1 969 , West 
V i rgi n i a ' s  Water Re sources D i v i s i on began a program for control l i ng mi ne drai nage . S i nce that 
t ime , state , reg i ona l , and Federal agenc i e s  have been commi tted to a l l ev i at i ng ac i d po l l ution  i n  
the Mononga hel a Ri ver Ba s i n . 3 3 

I n  add i t i on to aci d mi ne dra i nage , the Mononga hel a River has s uffered from other sources  of 
pol l ut i on .  The combi nat i on of steep s l opes , h i gh ra i nfa l l ,  and a re l at i ve ly  l a rge percentage of 
d i sturbed l and resu l t i ng from mi n i ng acti v i t i es has crea ted s i gn i fi cant ero s i on i n  the bas i n . As 
a res u l t  of ero s i on and other d i sturbances such  as  dredg i ng and channe l i zati on , concentrati ons  of 
s u spended sedi ment i n  the Monongahe l a are h i g h .  An average l oad o f  sedi men t for rea ches o f  the 
ri ver near Morgantown , West V i rg i n i a ,  was estimated to be 3 . 9  kg per ha per year ( 0 . 23 tons per 
acre per year ) , about 7 times the normal rate for forested areas of the Al l egheny Mounta i n s . 34 
I n  the West  V i rgi n i a  porti on of the ba s i n ,  raw sewage has frequently been d i s c harged d i rectl y 
i nto the ri ver or i ts tri butari e s . 3 4 However ,  the reaches of the r i ver near Morgantown do not 
appear depl eted of oxygen as  a resu l t of u pstream l oad i ng of organ i c  wa stes . 2 3 Ri ver nutri ent 
l eve l s  have been h i g h  enough to pose potenti a l  eutrophi cation probl ems . However , poor produc
t i v i ty has been  attri bu ted , at l east in  part , to  the del eter ious  effects of aci d mi ne drai nage . 3 3 

Al though i ncreased control of aci d drai nage has  i mproved the Monongahe l a bas i n ' s  water qual i ty 
somewhat i n  the past two decades , probl ems rema i n  duri ng l ow-fl ow peri ods because  of h i g h  con
centrat i ons  of tota l d i s so l ved so l i ds ( TDS ) and occa s i onal  l ow pH and d i ssol ved oxygen ( DO )  
concentrat ions  i n  Pennsyl vani a . 2 5 O f  part i c u l a r  concern i s  the accumul ati ve concentration  of 
TDS . 

Total d i s so l ved sol i d s  are d i scharged by nume rous acti ve and abandoned coa l mi nes , coal prepara
t i on p l ants , e l ectr i ca l  generati ng stat i ons , cok i ng p l ants , steel p l ants , and other i ndustr i a l  
fac i l i t i e s . The  Monongahe l a Ri ver between Fai rmont , West V i rg i n i a ,  and P i ttsburg h , Pennsyl van i a ,  
i s  one of the most heavi l y  i ndustri a l i zed ri ver reaches i n  the Uni ted States . Pennsyl van i a  e st i 
mates that the Monongahe l a  Ri ver now conta i n s  u p  to fi ve t imes the TDS concentration  expected 
from natural condi t i ons . 2 6 The State projects that TDS l oadi ngs  from coal mi n i n g  wi l l  conti nue 
to i ncrease , so that by year 2020 , about 80% of the TDS probl em wi l l  come from new mi n i ng acti v i 
t i es and from the treatment req u i red to sati sfy d i scharge requ i rements for ac i d  mi ne dra i nage . 2 6 

Unl i ke many po l l utants , TDS are not " a s s i mi l ated " i n  streams , so the accumul ated TDS create a 
l oadi ng prob l em downstream . Th i s  i s  parti cu l ar ly  s i gn i fi cant because the Monongahel a River fl ow 
does not substanti a l l y  i ncrease  except at the confl uence wi th  the Cheat and Yough iogheny ri vers . 
Thus  TDS l oad i ngs are not wel l d i l uted al ong s i g n i fi cant porti ons of the r i ve r .  I n  West V i rg i n i a , 
TDS l oadi ngs  are not cu rrentl y a water qua l i ty prob l em .  Downstream i n  Pennsyl van i a ,  the TDS 
accumu l at i on i s  a probl em unti l fl ow from the Youg h i ogheny Ri ver d i l utes the l oadi ngs . 

The Water Resources  Counc i l  a s ses sment2 6 i nd i cates the mi n i mum streamfl ow bel ow wh i ch water 
qua l i ty v i o l at i on s  are projected to occur ( Tabl e 3 . 4 ) . West  V i rg i n i a  made projecti ons  for l oc k  
a n d  dam n umber 8 based on State standards . For the stretch of river i n  Pennsyl van i a , stream
fl ows that wou l d ma i nta i n  mi n i mum q ua l i ty standards were projected fo r l o c k  and dam number 4 .  
Th i s i s  a l ocat i on w i th the most  avai l ab l e data but not neces sari l y  the wo rst water qua l i ty 
condi t ions . 

Future water qual i ty of the Monongahe l a  R i ver may be improved by several factors . Aci d drai nage 
from abandoned mi nes may be reduced by abatement prog rams under the Surface M i n i ng Contro l Act . 
Th i s  wou l d  decrease the ac i d i ty of m i ne drai nage but wou l d  a l so i ncrease the concentra t i ons  of 
s u l fate d i scharged , thus  aggrava t i ng the probl em s  of h i g h  TDS concentrat ions  ( Doug Steel e ,  Water 
Resources Department , West V i rg i n i a  Department of Natu ra l Resources , te l ep hone conversat i on wi th  
R .  D .  Roop , ORNL , November 6 ,  1 980 ) .  Under the  Cl ean Water Act , i ncrea s i n g l y  stri ngent effl uent 
l i mi tati ons on i ndu str i a l  and mun i c i pa l  d i scharges  may bri ng about more thorough  waste treatment 
and reduce d i scharge of oxygen-demand i ng s ubstances and other po l l u tants . I n  add i t i on , both West  
V i rg i n i a  and  Pennsyl vani a have conducted pl anni ng for control of  nonpo i n t  source pol l ut ion  under 
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Table 3.4. Streamflows specified to maintain water quality, litersls 

State and 
Constituent 

lock and dam Standard 1 980 1 990 

West V i rg in ia  (8)  DO , m g/ l iter � 4 9,769 9,769 
pH ;' 6  9,769 9,769 
TDS None None None 

Pennsy lvania (4 )  DO,  m g/ l iter ;' 5  32,280 1 1 ,326 a 

pH 6-9 b b 
TDS, mg/ liter 

month ly av < 500 47,005 63, 1 45 
dai ly av < 750 31 , 1 48 42 , 1 91 

aState recom me nded treatment levels would reduce flow req u i rement.  
b The pH relationsh ip to flow h as not been clearly estab l ished. 

2020 

9,769 
9,769 

None 

1 6,990 a 

b 

79,285 
52,668 

Sou rce: U.S.  Water Resou rces Counci l ,  "Coal L iq uefaction D e monstrat ion P lant  near 
M o rgantown, W .  V a. ,  Water Assessment R eport," Fed. Regist. 45( 1 64) :  55994-56003 
(August 2 1 , 1 9'80) ,  mod ified from Table 3.  

Secti on 208 of the Cl ean Water Act ( Doug Stee l e ,  W. V a .  Department of Natural Resources , tel ephone 
conversation , Nov .  6 ,  1 980 , and Ann Card ina l , Southwest Pennsyl van i a  Reg i onal  P l ann i ng Commi s s i on , 
tel ephone conversat i on , Oct . 1 0 ,  1 980 ) . These efforts may a l l ow conti nuation  of the past trend 
toward i mproved water qua l i ty i n  the bas i n .  

Basel i ne mon i tori ng stud i e s  were conducted to characteri ze the water qua l i ty o f  the Monongahel a 
Ri ver and the ons i te and near- s i te streams . Three samp l i ng stati ons  were establ i s hed al ong the 
reaches of the Monongahe l a  i n  c l ose  prox im i ty to the proposed p l ant ( F i g . 3 . 4 ) . The u p stream 
stati on , M- l , was l ocated at the Star C i ty bridge ( M i l e-Po int  98 . 0 ) ; the i n termed i ate stati on , 
M-2 , at the proposed p l ant ' s  water i ntake ( Mi l e-Po i nt 93 . 0 ) ; and the downstream stati on , M-3 , on 
the Pennsyl van i a  border near the confl uence of Crooked Run ( M i l e-Po i nt 9 1 . 5 ) . Croo ked Run was 
samp l ed at two l ocati ons : at C-l , wi t h i n  the proposed pl ant ' s  boundary u p stream from the con
fl u en ce w i th the unnamed tri bu tary , and at C-2 , down stream from tri butary i nfl ow c l ose to the 
confl uence w i th the Mo nongahel a .  One s i te was c hosen a l ong each representati ve stretc h o f  the 
unnamed tri butary to Crooked Run (T- l ) and Crafts Run ( K-l ) .  Rob i nson Run was al so samp l ed at 
only one stati on ( R-l ) l ocated near the confl uence wi th the ri ver . Stati ons  were samp l ed on a 
quarter ly  bas i s  duri ng 1 978 and 1 979  ( ER ,  Vol . 1 ,  Sec t .  7 . 3 ) . 

Water qual i ty data for the Monongahe l a  Ri ver from the West V i rg i n i a  D iv i s i on of Water Resources 
( 1 975  through 1 978)  and from the basel i ne mon i tori ng program ( 1 978 and 1 97 9 )  are expres sed as 
ranges i n  the concentrations  of the d i fferent parameters in Tab l e 3 . 5 .  The data col l ected at 
stati on M-l duri ng basel i ne mon i toring  ag ree wi th data supp l i ed by the West V i rg i n i a  D i v i s i on of 
Water Resources  for the same r i ver l ocati on . Based on recent h i stori cal  data and s i te-spec i f i c  
observati ons , the Monongahel a Ri ver from Mi l e-Po i n t  98 . 0  to 9 1 . 5  can b e  characteri zed a s  water 
wi th l ow al kal i n i ty ,  h i g h  nutri ent  l evel s ,  pH val ues rang i ng on both s i des  of neutral i ty ,  and 
l evel s of d i s so l ved oxygen adequate to support aquat i c  l i fe .  Recent sampl i ng o f  th i s  reach  of 
the r i ve r  ( Tab l e 3 . 5 )  i nd i cated that the range o f  pH val ues  ( 5 . 6  to 8 . 0 )  was h i g her  than the 
range ( 3 . 3  to 6 . 7 )  recorded from 1 960  to 1 966  at M i l e-Po i n t  96 . 5 , 2 3 suggesti ng that ac id  mi ne 
pol l uti on i s  decrea s i ng .  Verti cal  profi l e  measurements made du ri ng base l i ne mon i tori ng  showed 
o n l y  mi nor tendenc i es toward strati fication  i n  the r iver .  Barge traffi c may contri bute to  mi x i ng 
i n  the ri ver , wh i ch  was re l ati ve l y  s ha l l ow ( about 8 m deep at the channe l ' s  center )  i n  the reaches 
i nvesti gated ( ER ,  Vol . 1 ,  Sec t .  7 . 4 . 1 ) .  

Concentrati ons of  i nd i v i dual  pol ynuc l ear aromati c ( P NA )  compounds i n  ri ver sampl es col l ected 
duri ng 1 9 78 and 1 979 ranged from 0 . 0  to 86 . 0  parts per tri l l i on (ng/ l i ter ) . These resu l ts are 
s i m i l ar to those of other i nvesti gators who reported concentrat ions  o f  i n di v i dua l  PNA compou nds  
rang i ng from 1 9 . 1  to  408 . 3  ng/l i ter  i n  samp l es of  Monongahe l a  R i ver  water taken at  P i ttsburg h . 3 5 
Because  s u rface waters general l y  conta i n  concentrati ons  of i nd i v i dual  PNA compounds averag i ng 
from 25 to 1 00 ng/ l i te r , 36  the Monogahe l a Ri ver adjacent to the proposed s i te does not seem to be 
pol l uted wi th these c ompounds . However , the ri ver water conta i ned l evel s of i ron , manganes e ,  
and occa s i onal l y  mercury i n  exces s  of  water qual i ty cri teri a .  Al kal i n i ty and pH val ue s were 
somet imes  l ower than recommended , whereas su l fate , p henol , and me rcury l evel s occas i onal l y  
exceeded cri teri a .  

water qual i ty data for the Monongahe l a  tri bu tar ies  that may be affected by the proposed SRC- I I  
fac i l i ty are s ummari zed i n  Tabl e 3 . 6 .  Of the on s i te o r  near- s i te streams samp l ed duri ng basel i ne 
mon i tori ng , Crooked Run and i ts tri butary had the best water q ua l i ty .  L i ke the Monongahel a 
R i ver ,  they contai ned h i g h  l evel s of i ron and manganese and l evel s of s u l fate , phenol , mercury , 
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Table 3.S. Water quality data lor reaches 01 the Monongahela R iver 
near the proposed SRC-II sitea 

Values are in mg/ l i ter u n less otherwise shown 

R iver l ocation, m i le-point 

Parameter Average N um be r of Star C ity B ridge M -1 , 98.0e 
samples 98.0b Range Range 

Temperature, O C  1 .0-25.0 2.0-25.5 
pH, u n its 5.7-8.5 5.9-7.9 
D issolved oxygen 6.7 (57) 6.2- 1 5.8 6.7- 1 4.0 
Acid ity, as CaC03 4.4 (56) 1 - 1 2  0.0- 1 6.0 
Alkal in ity, as CaC0 3 22.8 (57) <1 -44 3.0-42.0 
Total d issolved solids 1 94 (56) 1 1 0-382 1 62-420 
Total suspended solids 38 (57) 5-532 <1 -81 
B iolog ical oxygen 0.9 (5 1 )  0 . 1 -3.6 <1 .0-<5.0 

demand, 5 day 
Chemical oxygen demand 14 (4)  8-20 < 5.0- 1 1 .0 
Total organic carbon < 1 -22 <1 .0-5.0 
Chloride <1 -21 6.0- 1 7. 0  
S ulfate 1 08 (54) 49-260 74-276 
A m m on ia-nitrogen <0.1 0-0.56 
Kjeldah I-n itrogen 0. 1 7- 1 . 1 2  0.23- 1 .0 
N itrate-n itrogen 0.30-0.8 
N itrite-nitrogen < 0.01 -<0.02 
Total phosphorus 0.027-0.387 
O rthophosphate- 0.005-0.303 < 0.01 -0.09 

phosphorus 

T hiocyanate, J.lg/l iter < 1 00-<1 000 
I ron ,  J.lg/ liter 40-24,000 350-4200 
Manganese, J.lg/l iter 1 2-720 300-470 
A l u m i n u m ,  J.lg/l iter 300-3600 
Arsenic, J.lg/liter < 1 0  
Cad m i u m ,  J.lg/l iter < 1 0  
C h rom i u m ,  total < 30-<50 

J.lg/l iter 
Lead , J.lg/liter <1 0-<50 
Mercury, J.lg/liter < 0. 1 -<0.5 
N ickel, J.l g/l iter < 20-<50 
Selen i u m ,  J.l g/ liter < 1 -<1 0 
Z inc, J.lg/ l iter 1 00- 1 50 
Benz [ a ]  anthracene, <40 

ng/liter 
Benzo [ a ]  pyrene, < 1 0-63 

ng/l iter 
Benzo[ e]  pyrene, < 40-86 

ng/l iter 
Benz [ g, h, i] perylene, < 1 0  

ng/l iter 
Benzene-soluble 0.1 4-0.70 

fraction, m g/l iter  

Phenol ,  J.l g/liter 2.3 < 1 -38 <1 -4.8 
Cyanide, J.lg/l iter 1 -4 

a
Samoling sites are shown i n  F ig .  3.3. 

o D ata were taken in 1 973-78, by West V irg i n ia D iv ision of Water Resources. 
c Oata were taken in 1 978-79 as part of SRC-I I basel ine environm ental survey .  
Sou rce: ER,  v o l .  1 ,  Sect. 7.4. 1 ;  Exhibits 7-4, -5, -6, - 7 ,  -1 1 ,  - 12 ,  a n d  -1 3. 

M -2, 93.0 c M-3, 9 1 . 5 c 
Range Range 

2. 1 - 1 2.8 2.3-26.5 
5.6-7.9 5.9-8.0 
8.2- 1 3.9 7 . 1 - 1 3.9 

9 .0 0.0-9.0 
3.0-36.0 2.0-33.0 

1 64-500 1 74-400 
1-61  2-61  

< 1 . 0  <1 .0-<5.0 

8.0- 1 0.0 6.0-8.0 
1 .0-4.0 1 .0-5.0 
6.0- 1 7.0 7.0- 1 7 .0 
78-222 75-225 

<0.1 0-0.67 <0. 1 0- 1 . 1 0  
0.23- 1 . 1  0. 1 0- 1 .0 
0.40-0.50 0.40-0.70 

<0.01 -0.02 <0.01 -0.02 

< 0.01 -0.06 <0.01 -0.06 

<1 00-300 < 1 00-<1 000 
61 0-4300 570-3800 
320-500 300-420 
300-2300 300-2200 

< 1 0  < 1 0  
<1 0 <1 0  
< 30 <30-<50 

< 50 1 0-<50 
<0. 1 -<0.2 <0. 1 -<0.5 
< 20 <20-<50 
< 1 0  < 1 - <1 0  
1 00- 1 40 < 50- 1 30 

<40 

< 1 0- 1 7  

<40 

< 1 0  

0.04-2.3 

<1 -2.5 
2-3 1 -3 
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Table 3.6. Water quality data lor bodies 01 water on or near the proposed SRC-II site 

Parameter 

Temperatu re, O C  
pH, u n its 
D issolved oxygen 
Acid ity, as CaCO, 
Alka l in ity, as CaC O ,  
Total d issolved sol ids 
Total suspended solids 
B iological oxygen 

demand,  5 d 
Chemical oxygen demand 
Total organic carbon 
C h loride 
Su lfate 
Ammonia-n itrogen 
Kjeldah l-n itrogen 
N itrate-n itrogen 
N itrite-n itrogen 
O rthophosphate-

phosphorus 
T h iocyanate, !1g/l iter 
I ron 
Manganese 
A l u m i n u m  
A rsen ic, !1g- l iter 
Cad m iu m ,  !1 g- l iter 
C h ro m i u m ,  total 

!1g/l iter 
Lead 
M e rcury 
N ickel 
Selen i u m  
Z inc 
B enz[a ) anthracene, ppt 
B enzo [ a ] pyrene, ppt 
B enzo [ b ] pyrene, ppt 
B enzo [g,h,i ) pery lene, ppt 
B e nzene-solub le 

fract ion ,  ppm 
Phenol ,  !1g/ l iter 
Cyan ide, !1g/ l iter 

(baseline monitoring program, 1 978- 1 979) a 

Values a re in mg/liter u n less otherw ise shown 

R obinson R u n, C rafts R u n ,  
R - 1  K-1  

5.9- 1 9. 7  0 . 1 - 22.4 
2 .8-3.3 3.6- 4.9 
7 .5- 1 1 . 5  6.7- 1 5 .0 

477- 2 1 80 92- 1 96 
0.0 0 .0- 1 1 .0 

31 00-5300 1 5 1 0- 1 700 
50- 1 65 55- 1 1 6 

< 1 .0- 1 6. 0  <1 .0- <5.0 

8.0- 26.0 8.0- 1 8 .0 
2 .0-5 .0  1 . 0 - 4. 0  
1 .0- 6.0 2 .0-5.0 

1 650-3540 850- 1 1 40 
0.62- 1 .6 <0.05- 0.45 

1 . 1 - 2 .5 0.20- 1 .30 
1 . 0 - 2 . 1  0.45- 0.80 

< 0.0 1 - 0.08 <0.0 1 - 0 .01  
< 0 . 0 1 - 0.24 < 0.01  

< 300- <1 000 <300-< 1 00 
75-350 1 0- 3 1  

2 .7-7 . 1  9- 79 
66- 1 70 25-34 

< 1 0- 30 < 1 0  
<1 0- 1 0  < 1 0  

< 3-50 <30-<50 

< 1 0 - 90 1 0-<50 
< 0.2-<0.5 <0.2-<0.5 

50- 2200 1 80- 250 
< 1 0 < 1 0  
1 000- 4200 350-480 
<40 <40 
< 1 0-40 < 1 0  
< 4 0  40 
<1 0- 1 1 

0.005-3.8 0.65 

0 .3-2 .5  2 .8  
< 1 -<1 0  < 1 - <1 0  

�-------��--- -

Location 

Crooked R u n,  Crooked R u n ,  Tr ibutary of C rooked 
C-l  C-2 R u n ,  T-1  

0 . 1 - 2 1 . 6 0 . 1 - 2 1 .4  0 .4-24.5 
6 �9-7.7 7 . 1 - 8 .6 6�9- 8 .0  
7 .5- 1 2.9  6.9- 1 5 .8 7�0- 1 6 .0  
0 .0- 7.0 0 .0- 5.0 0 .0-5 .0  
1 1 2- 1 60 60- 85 7- 1 02 
475- 1 560 4 1 3- 500 1 67- 1 90 

5-54 <1 - 1 6  < 2 - 90 
<1 .0-<5.0 <1 .0-<5.0 < 1 . 0- <5 . 0  

6.0- 1 0 .0  5 .0- <1 0.0 6 .0-30�0 
<1 .0- 4.0 <1 .0-5 .0  < 1 .0-6 .0  

2 �0-5 .0  5.0- 1 5 . 0  6.0- 1 2 .0  
220- 286 1 70- 288 50- 93 

<0.05-0.27 < 0 . 1 0 - 0. 1 0  <0. 1 0- 0. 1 3  
0.30- 0�80 0 . 1 0- 0.65 < 0.20- 1 .35 

<0 .05-0 .3  0.20 0 . 1 0- 0.30 
< 0.01 - 0�02 < 0. 0 1  <0. 0 1 - 0.02 
< 0. 0 1 - 0.02 < 0. 0 1 - 0 .02 < 0.01  

< 300-<1 000 <300- 1 400 < 300- <1 000 
0.5-2.9 0 .09- 1 . 8 0 . 1  &-3.8 
0 .6-2 .3 0.05- 1 . 4 0 .02- 0 .25 
0.3- 1 � 7 0 .4- 1 .5 0 .2- 2.2 

< 1 0  < 1 0  < 1 0  
<1 0  < 1 0  < 1 0  
< 30- 50 < 30- <50 < 30- <' 50 

1 0-<50 1 0 - <50 1 0- < 50 
0 .2-<0.5 < 0 .2-<0.5 <0�2-<0 5 

< 20-<50 < 20- <50 < 20- " 50 

< 2- <1 0  4- <1 0 < 2- 1 0  
20- 1 50 20- <50 < 20- 1 50 

< 40 < 40 
< 1 0  <1 0- 1 9  < 1 0  
<40 
<1 0 < 1 0 - 1 3  
0.59- 1 .4 0.08- 0.5 0.07 

4.3-4.7 1 .0-5 .7  2 .8  
1 -<1 0  < 1 -< 1 0  < 1 .0-<1 0 

a Sampl ing  sites are shown i n  F ig .  3 .3. 

Sou rce: E R ,  vol .  1 ,  Sects.  7.4.2, 7.4.3, 7.4.4, and 7.4.5;  Exh ib its 7-1 6 , -1 7, - 1 8 ,  -1 9, and -20. 
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and b i carbonate ( a l kal i n i ty )  that did not al ways meet wa ter qual i ty cr i ter ia  ( Tabl e 3 . 7 ) .  The 
water qua l i ty of  Rob i nson Run and i ts tri butary , Crafts Run , d i ffered markedl y  from that of the 
ri ver or  Crooked Ru n .  These two streams were severe ly  affected by ac id  m ine  dra i nage and s howed 
the wel l -descri bed symptoms ( l ow pH va l ues , h i g h  a c i d i ty ,  and el evated l evel s of d i sso l ved sol i d s , 
parti cu l a rl y  s u l fate , i ron , manganese , and al umi num ) c haracteri st i c  of mi ned area s i n  Mononga l i a 
County . 34 I n creased ac i d i ty mobi l i zed some trace e l ements ; arsen i c ,  l ead , and fl uori de exceeded 
state cri ter i a  i n  samp l es co l l ected on at l ea st two occa s i ons  i n  Robi nson  Run ( Tab l e  3 . 7 ) .  Both 
streams , but part i c u l arl y Robi nson Run , s howed nutri ent enr i c hment from unknown sources .  Deter
mi nati ons  of i nd i v i dual  PAH compounds in the Monongahe l a  tri butari es were genera l l y  l es s  than 
40 ppt ( ER ,  Vol . 1 ,  Sec t .  7 . 4 . 1 ) .  

Table 3.7. Summary of water quality criteria that were not met in baseline monitoring (1978·1979) of the 
Monongahela R iver and bodies of water on or near the site 

Location of 
sampling station 

Monongahela R iver; 
M · 1 ,  M ·2, and M·3 combined 

Robinson R un ,  R ·1 

Crafts R un ,  K·1  

Crooked R un and tributary; 
C· l ,  C·2, and T·l 

combined 

Chemical  
constituent 

pH 
Alkal inity 
Sulfate 
Phenol 
I ron 
Manganese 
Mercury 
pH 
Alkal inity 
Total di ssolved solids 
Sulfate 
F l uoride 
Phenol 
Arsenic 
Cadmium 
I ron 
Lead 
M anganese 
pH 
Alkal in ity 
Total d issolved solids 
Sul fate 
Phenol 
Cadmium 
I ron 
M anganese 
Al kal inity 
Total dissolved sol ids 
Sul fate 
Phenol 
Chromium,  total 
Iron 
Manganese 
Mercury 

aSee Table 3.2 for specific water quality criteria. 

Percentage of samples in  which 
Concentration or 

criterion was not met" 
concentration range in which 

criterion was not met 

27 5.6-5.9 
55 2.0- 1 8.0 mg/liter 

9 276 m g/l iter 
50 1 .0-4.8 119/1 iter 
91 0.45-4.3 mg/liter 

100 0.30-0.50 mg/liter 
l l b 0.2 119/1 iter 

1 00 2.8-3.3 
1 00 0.0 m g/liter 
1 00 3 1 00-5310 mg/l iter 
1 00 1 650-3540 mg/liter 

50 1 .0, 1 .7 mg/l iter 
50 2.5 119/liter 
75 0.02-0.03 m g/l iter 
75b 0.01 m g/liter 

100 75.0-350.0 mg/liter 
50 0.08, 0.09 m g/liter 

1 00 2.7-7 . 1  mg/l iter 
100 3.6-4.9 
100 0.0-1 1 .0 Mg/I iter 
1 00  1 51 0- 1 700 mg/l iter 
1 00 850- 1 1 40 m g/l iter 
1 0 0"  2.8 119/liter 

50b 0.01 mg/l iter 
1 00  1 0 .0-31 .0 m g/liter 
1 00 8.6-79.0 mg/liter 

8 7.0 m g/liter 
8 1 560 m g/l iter 

42 255-288 mg/I iter 
78 1 .0-5.7 119/l iter 

8 0.05 m g/liter 
67 0 .44-3.8 m g/liter 
92 0.05-2.3 mg/liter 

8" 0.2 119/liter 

b Detection l im its for cadmium and mercury were too i nsensitive to evaluate the results in  terms of the most 
stringent U .S. Envi ronmental Protection Agency criteria; therefore, the criteria of 0.0 1 0  mg/l iter and 0.2 119/liter were 
used for cadmium and mercury respectively .  

cChemical data provided for on ly one quarter (see EAR,  Sect. 7.4.3, E xh i bit 7· 1 7 ) .  
Source : E A R ,  Sects. 7.4. 1 ,  7.4.2, 7.4.3, 7.4.4, and 7.4.5; Exh ib its 7·1 1 ,  · 1 2 ,  · 1 3, · 1 6 ,  · 1 7, · 1 8 ,  , 19 ,  and ·20. 

On one occa s i on ,  sediment samp l es were taken from r i ver stati ons  R-l and C-2 duri ng base l i ne 
moni tori ng . Resul ts of c hemi ca l  anal yses i nd i cated that i ron , s u l fate , fl uori de '

,
bar i um , and 

manganese were the domi nant i norgan i c  components of samp l es co l l ected at a l l statl ons .  Con 
centrat ions  of most trace e l ements and PNA compounds i n  t h e  sediment sampl es were genera l l y  
wi th i n  ranges reported i n  the 1 i terature for other urban areas ( ER ,  Vol . 1 ,  Sec t .  7 . 4 . 6 ) . 

Representati ve ons i te ponds were i nvesti gated during  basel i ne mon i toring  of aquat i c  b i ota .  
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I n  summary , the  Monongahe l a  Ri ver appears to  be  recover i n g  from the  impact of aci d mi ne drai nage . 
Al though the r i ver ' s  c urrent pH val ues range around neutra l i ty and are h i g her  than recorded 
previ ous l y ,  some tri butar ies  such as Robi nson Run are st i l l severe l y  pol l uted by ac i d  l oads . 
Presentl y ,  no abatement program to a l l ev i ate a c i d  drai nage from abandoned mi nes  i s  be i ng conducted 
on Rob i nson Run or Crafts Run . 3 7 In the future , m i ne drai nage aba tement programs , more stri ngent 
effl uent l im i tati ons , and control of nonpoint  source pol l ut ion may al l ow conti nued i mprovement i n  
water qua l i ty ,  a l though h i gh concentrat ions  o f  total d i s so l ved sol i ds du ri ng  l ow fl ows are l i ke ly  
to  rema i n  a probl em . 

Aqu ati c  ecol ogy 

The aquati c envi ronments that may be affected by the cons truct ion and operation  of the proposed 
SRC- I I  faci l i ty are sel ected reaches of the Monongahel a R ive r ,  ons i te or near- s i te tri butary 
dra i n ages , and several ons i te ponds . A basel i ne mon i tori ng  program was conducted to suppl ement 
exi st i ng data and s i te-spec i fi c  i nformati on ( E R ,  Vol . 1 ,  Sect . 8 . 3 ) . R iver  and tri butary sampl i ng 
stat i ons ( F i g .  3 . 3 ) corres ponded to those sel ected for mon i tor ing  surface water qual i ty .  Three 
representat i ve ponds l ocated in the vi c i n i ty of Keener ' s  Knob and the Fort Marti n  sc hool were 
al so studi ed . 

Quant i tati ve and qua l i tat ive surveys were undertaken to characteri ze the aquati c b i ota on or 
near the proposed s i te .  Components of the aquati c fl ora and fauna and the i r  functi onal rol e i n  
the ecosystem are summari zed i n  Tab l e  3 . 8 .  Data generated by the basel i ne mon i to r i ng program are 
s ummari zed i n  Tabl es F . l  and F . 2 .  Al l organ i sms that were observed or co l l ected i n  the v i c i n i ty 
of the s i te are typi cal  of s i mi l ar water bodi es i n  West Vi rgi n i a .  The Monongahel a R iver  and the 
Crooked Run drai nage conta i ned a modest number of s pec i es and appeared to be moderatel y produc
t i ve .  Ro b i n son Run and Crafts Run ,  pol l uted by acid mi ne dra i nage , did not s u pport d i verse 
aquat i c  l i fe .  The smal l farm ponds on the s i te d i d  not appear to provi de un i que aquati c resources 
in th i s  area . However , based on the benthos and macrophyte beds o bserved ( E R , Tab l e s  8 . 6  and 8 . 9 ) , 
i t  i s  a s sumed that these ponds coul d su pport warmwater sport fi s h  i f  stocked . 

Table 3.B. Aquatic flora and fauna collected or observed in the baseline monitoring program 

Group of aquatic organisms 

Phytoplankton 

Periphytic algae 

M acrophytes 

Zooplankton 

Benth ic macroinvertebrates 
Ichthyoplankton 

Adult fish 

Definition of group (if needed) 

Plant constituents of the free-water 
commun ity; consists of simple. 
m icroscopic plants capable of 
photosynthesis (algae) 

Algal portion of commun ity that 
grow on or become attached to 
submerged substrates 

Rooted, macroscopic aquatic plants 

Animal constituents of the free-water 
commun ity; consists of simple, often 
microscopic invertebrates 

Bottom-dwe ll ing,  larger invertebrates 
Larval forms of fish 

F unctional role in  ecosystem 

Pr imary producers; food source for 
zooplankton 

Primary producers; food source for 
grazing animals 

Pr imary producers; provide habitat for 
other aquatic organisms and stabi lity 
to shorelines or stream banks 

Food sources for larger an imals 

I m portant food sources for fish 
Developmental stages of important 

consumers 
Often the top consumers in food cha ins  

--�---- - --- - - ----- - --------------- - ---

Because  fi s h  often represent the top consumers i n  food c ha i n s ,  aquati c ecol og i ca l  stud i es have 
focused attent i on on them . I n  the Monongahe l a  Ri ver Bas i n , a c i d  mi ne drai nage has mo st dramati 
cal l y  affec ted the base f i shery resources , caus i ng l os ses i n  about 21 00 km of stream and a su rface 
area of 1 4 . 1  km2 of i mpounded wa ter . 34 However , effo rts to control and a l l evi ate ac i d  po l l uti on 
have i mproved water qual i ty suffi c i ent ly  to su pport a s port f i s hery . The West V i rg i n i a  Depart
ment of Natural Resources ( DNR ) samp l ed fi sh in poo l s at the Morgantown and H i l debrand Locks i n  
September 1 978 . B l untnose mi nnows and emera l d  s h i ners consti tuted 59% and 28% , respecti vel y ,  of 
the fi s h  col l ected . Nonethe l es s , fa i r  numbers of sport fi s h  were found , i nc l ud i ng green sunfi s h , 
pumpk i nseed , l a rgemouth bas s ,  b l ack crappi e ,  muskel l unge ,  white catfi s h ,  channel  catfi s h , yel l ow 
bul l head , brown bu l l head , and wa l l e�e ( Tab l e  F . 3 ) . Some of these fi s h  had not been observed i n  
the Mo non gahe l a  Ri ver i n  5 0  years . 3 
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I n  the  base l i ne mon i tori ng  program conducted at Stati on M-2 , pumpk i n seed and  bl untnose m i nnow 
domi nated the catc h ,  consti tu t i n g  33% and 44% , respecti vel y ,  of the catch . 

As i n  DNR ' s  sampl i ng ,  sport f i s h  were caught , i nc l ud i ng g reen s unfi sh , bl uegi l l , l a rgemouth bas s ,  
carp , and yel l ow bu l l head ( Tabl e F . 3 ) . Nests  of sunfi s h  were observed i n  s hal l ow weeded areas 
al ong the s hore of the r i ver.  Carp were a l so o bserved , pos s i b l y  spawn i ng ,  in the ri ver.  Duri ng 
October 1 980 ,  basel i ne sampl i n g  in the pool at l oc k  and dam number 8 (4 km bel ow the s i te )  
reveal ed the presence of mu s ke l l unge and wal l eye (Art Gri ffi ths , Envi ronmental Sc i ences D i v i s i on ,  
Stearns-Roger , I nc . , te l ephone conversation  wi th R .  D .  Roop , ORNL , November 7 ,  1 980 ) . 

The tri butary dra i nage of Crooked Run , al so samp l ed for fi s h  duri ng basel i ne mon i tori ng , con
ta i ned predomi nantly ri ver chub  ( Tabl e F . 4 ) . Tri butary streams often prov i de impo rtant s pawn i ng 
habi tat for r i ver f i s h .  O f  the drai nages on  o r  near the proposed S RC- I I  s i te ,  Crooked Run has  
the mo st attracti ve aquati c hab i ta t .  Spawn i ng acti v i ty wa s observed for wh i te s ucker a n d  Johnny 
darter upstream from Stati o n  C -2 .  Al though Crooked R un  may have some l ocal i zed i mportance , i t  i s  
not con s i dered to be parti cu l a rl y  val uab l e  to the fi shery resources of the r i ver bas i n  as  a 
whol e . 3 9  

Ic hthyop l an kton ( l arval fi s h )  were samp l ed i n  the Monongahe l a  a t  Station  M-2 between Apri l 1 1  
and Augu st  1 4 ,  1 97 9 ,  at rough l y 1 0-d i nterva l s .  Sampl es were taken dur i ng dayti me and n i ghttime 
and from both the surface and the bottom . A tota l of 1 6 1 l a rvae were caught at Station  M-2 ;  carp , 
u n i dent i f i ed m i nnows , and sunf i s h  l arvae const ituted 27% , 2 5% ,  and 24% , re specti vel y ,  of the 
total ( Tab l e F . 5 ) . F i sh  l a rvae were present between May 1 4  and August  1 4 ,  but the greatest 
den s i ti es were observed dur i ng n i ght samp l i ng in  l ate June and early J u l y  (Tab l e  F . 6 ) .  On 
June  1 4 ,  carp and m i nnow l arvae accounted for the h i g h  den s i ty ;  sunf i s h  and mi nnow l arvae 
accou nted for the h i g h  dens i ty observed J u l y  1 8 .  The sampl i ng d i d  not reveal a ny s i gn i f i cant 
d i fference in l a rval  den s i ti es between the ri ver ' s  surface and bottom . 

Benthos that were samp l ed i n  the Monongahe l a con s i sted primari l y  of mi dge l arvae ( ch i ronomi ds ) 
and tub i fi c i d worms ( ER ,  Exhi b i t 8-7 ) . Both groups are pol l uti on-tol erant and character i s ti c 
of muddy substrate . 

I n  summary , the Monongahe l a  Ri ver has mi l d l y  to moderate l y  po l l uted water qua l i ty and l imi ted 
d i vers i ty of habi tat due to the shape of the channel and heavy barge traffi c .  Neverthe l es s ,  
some s port f i s h  are retu rn i ng to the r i ver a s  water qual i ty improves . F i s h  i n  the ri ver are 
probably  dependi ng on rel ati vely undi sturbed s horel i ne and unpol l uted creeks for s pawn i n g  habi tat .  
The s horel i ne a t  the proposed S RC- I I  s i te and Crooked Run are both exampl e s  o f  s uch  habi tat .  

Endangered spec i es 

No aquati c organi sms cu rrentl y i nc l uded on the U . S .  F i s h  and Wi l d l i fe Serv i ce l i st of endangered 
and threatened spec i e s 3 J  were co l l ected or observed duri ng basel i ne mon i tori ng of  the Monongahel a 
Ri ver , tri butary dra i nages , or ons i te ponds . Supp l ementary i n format ion  on the fi shery resources  
of the  Monongahel a Ri ver supp l i ed by the  West V i rg i n i a  Department of Natura l Resources d i d  not 
conta i n  any s pec i e s  con s i dered endangered or  threatened . (Al so see Appendi x  F . )  

3 . 2 . 3  Ai r 

Th i s secti on presents i nformation  about the proposed s i te i n  the areas  of meteorol ogy , a i r  q ua l i ty ,  
and no i se .  

3 . 2 . 3 . 1  Meteorol ogy and a i r  qua l i ty 

The c l i mate at the proposed s i te i s  conti nenta l , w ith  coo l w inters , warm and humi d summers , and 
m i l d  tran s i ti onal seasons .  

Typi cal  s ummer max imum temperatures are near 30°C ( 86 ° F )  wi th s ummer morn i ng re l at i ve humi d i ty 
near 90% and afternoon rel ati ve humi d i ty s l i ghtl y under 60% . Wi nter mi n i mum temperatures average 
about _6°C  ( 20°F ) .  Re l ati ve humi d i ty i s  typi cal l y  l ower i n  the wi nter , averag i ng about 85% i n  
the morn i ng and about 6 5% i n  the afternoon . 

An nual  prec i p i tati on i s  about 1 00 cm ( 40 i n . ) per yea r ,  wi th prec i p i tation  i n  excess of 0 . 03 cm 
( 0 . 01 i n . )  occurri ng about 1 50 d per year .  Prec i p i tation  i s  fa i rl y  un i form throughout the year ; 
s pri ng and s ummer are s l i ghtly wetter than the other seasons . Snowfal l averages  1 25 cm ( 50 i n . ) 
per year and can be expected from October through  Apri l ;  January i s  the most  act i ve month .  The 
area i s  domi nated by c l ouds ; about 200 d per year record c l oudy weather , 1 1 0  d per year are partl y 
c l oudy , and 55 d per year are c l ea r .  
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The preva i l i n g  wi nds are from the  southwest .  W inds  measured at an e l evati on of  10  m ( 3 3  ft ) 
average 2 . 4  mls ( 5  mph) , and the atmosphere i s  stabl e 42% of the measured hours ( Tab l e  3 . 9 ) . 
Wi nd speeds measured at  the moni to ri ng  l ocation  ( Tabl e 3 . 1 0 ) were l es s  than 4 . 45 mls ( 1 0  mph )  
90% o f  the t ime .  Wi nd speeds are hi ghest i n  wi nter and l owest i n  the l ate fa l l  and spri ng . 
Temperatu re i nvers i ons , i nd i cati ve of a stabl e atmosphere and poor pol l utant d i spers i on con
d i t i ons , occurred 41 % of  the days for an average of 1 0  hid , primari l y  during  the n i g httime 
hours ( ER ,  Vol . 2 ) . 

Table 3.10. Wind speed frequencies 

Range F requency Accumulation 
(m!s) ·. (h)  (%)  

Table 3.9. Wind roses ( 1 0·m level l" 
0.0 - 0.89 1 930.0 22.8 
0.90- 1 .78 2 1 67.0 48.3 

Wind speed class 1 .79- 2.67 1 686.0 68.2 
Direction 2.68- 3.56 1 060.0 80.7 1 2 3 4 Total 

(2.2 m!s) (4.5 m!s) (6.7 m!s) (>6.7 m!s) (%) 
3.57- 4.45 804.0 90.2 
4.46- 5.34 397.0 94.8 

N 3.5 1 . 7 0.0 0.0 5.2 
5.35- 6.23 1 93.0 97.1  

NNE 3.4 1 . 1  0.0 0.0 4.5 
6.24- 7. 1 2  1 30.0 98.6 

NE 2 . 1  0 . 5  0.0 0.0 2.6 
7 . 1 3- 8.0 1 48.0 99.2 

ENE 1 .1 0.2 0.0 0.0 1 .4 
8.02- 8.90 25.0 99.5 

E 1 .4 0.4 0.0 0.0 1 .8 
8.9 1 - 9..79 1 3.0 99.7 

ESE 1 .8 1 .5 0.2 0.0 3.5 
9.80-10.68 2.0 99.7 

SE 1 .2 1 .4 0.4 0 . 1  3.1  
1 0.69- 1 1 .57 1 .0 99.7 

SSE 0.9 0.3 0 . 1  0.0 1 .3 
1 1 .58-1 2.46 1 .0 99.7 

S 2 .5 2.3 0.4 0.0 5.2 
1 2 .47-1 3.35 2.0 99.7 

SSW 4.5 6.6 2 . 1  0 . 3  1 3.4 
1 3.36-1 4.24 0.0 99.7 

SW 3.9 5.0 1 . 7 0.6 1 1 .3 
1 4.25- 1 5 . 1 3  0.0 99.7 

WSW 3.1 3.8 1 .5 0.3 
1 5 . 1 4- 1 6.02 0.0 99.7 

8.7 
W 2 . 1  2.7 1 . 1  0.4 6.3 

1 6.03-1 6.91 0.0 99.7 

WNW 1 .6 1 .3 0.3 0.0 3.1 
1 6.92-1 7.80 0.0 99.7 

NW 1 .3 0.7 0.1 0.0 2.2 
1 7 .8 1 - 1 8.69 0.0 99.7 

NNW 2.3 0.7 0.0 0.0 3.0 
18.70- 1 9.58 0.0 99.7 
1 9.59-20.47 0.0 99.7 

Tota l ,  % 36.8 30.2 7.9 1 .9 76.8" 20.48-2 1 .36 0.0 99.7 
2 1 .37-22.25 0.0 99.7 

'Wind was calm 23.2% of the time. A wind speed less than or equal to 0.89 22.26-Above 23.0 1 00.0 
m!s is considered calm. 

Total occurrences = 8482.0 

The proposed s i te i s  l ocated i n  A i r Qual i ty Control Reg ion  (AQCR) 235 , the North Centra l West  
V i rg i n i a  AQCR.  Ai r qua l i ty data co l l ected at the s i te mon i tori ng l ocati on are summari zed i n  
Tab l e  3 . 1 1 . These data demonstrate compl i ance wi th appl i cabl e a i r  q ua l i ty s tandards for c ri teri a 
po l l utants . Ox i des  of s u l fu r ,  measured as s u l fur d i ox i de ,  were measured at no more than 65% of 
standard . Ox i des  of n i trogen were measured at the s i te ;  the measured mean concentration  was 32%  
of the appl i cabl e standard . The  maximum recorded l - h carbon monox ide concentration  was 7% of  the 
app l i cab l e standard ; the max imum 8-h concentrati on was 1 5% of that standard . Ozone concentrati ons  
vari ed wi de l y ;  mean hour ly  concentrat ions  were 5% of the standard , but the second max imum hourl y 
concentrati on approached 76% of the standard . Tota l s u spended parti c u l ates (TSP )  were measured , 
and the data are presented i n  Tabl e 3 . 1 1 .  Standards for TSP are being  exceeded 4 0  i n  some urban 
areas of AQCR 2 3 5 .  At the rural l ocation  of the proposed SRC- I I  s i te ,  however ,  measured concen
trati ons of TSP  were a l l wi th i n  the appl i cabl e standards . A l i s t i ng of the a i r qua l i ty data 
meas u red at the moni tori ng s i te can be found i n  the ER , Vol . 1 ,  Sec t .  3 .  

Near the proposed s i te i s  the Fort Marti n Power P l ant of the Monongahel a Power Company . Th i s 
pl ant con s i sts of two 560-MW-rated-capac i ty u n i ts wh i c h  burn coal  del i vered by barge on the 
Monongahe l a  R i v e r .  T h e  coal  i s  a m i x  o f  l ow s u l fu r  ( 0 . 5% )  coal from Kentucky and h i g her s u l fur  
coa l  ( 3 . 6% )  from around Morgantown , West V i rg i n i a ,  b l ended to resu l t  i n  about 2 %  su l fur coal i n  
fi ri ng . The p l ant presentl y has el ectrostat i c  prec i p i tators for the removal o f  part i c u l ates 
and has c urrently under construct ion $37  m i l l i on in add i t i onal  e l ectrostati c prec i p i tators to 
improve part i c u l ate control . Each 560 MW un i t has a tal l stack 5 1 0-ft h i g h  whi ch l ocal ly  
reduces  the  c umu l at i ve i mpact on a i r  q ua l i ty .  

Prevention  o f  S i g n i f i cant Deteri o rat i on ( PSD )  i n crements a t  the proposed s i te are a s  yet com
p l ete l y  avai l ab l e ,  and ca l cu l ati ons pred ict  that the SRC- I I  pl ant and other proposed PSD sources 
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Table 3.1 1 .  Summary of  a ir  quality data measured at  the proposed site 

Values are in J.Lg/m3 u n less otherwise shown 

Pollutant 
Maximum concentration 

{J.Lg/m3 )  

Second h ighest 
concentration 

{J.Lg/m 3 )  
Applicable standard 

Sulfur dioxide 
3 h  
24 h 
Annual average 

N itrogen dioxide 
1 h 
24 h 
Annual average 

Carbon monoxide 
1 h 
8 h  

Ozone. ppm 
1 h 

Total suspended particulates 
24 h 
Annual average 

705 
239 
44 

384 
1 82 
32 

2,722 
1 , 522 

0. 1 1 5  

142 
42 

6 1 7  
1 74 

2,202 
1 ,288 

0.091 

1 1 4 

aStandard appl ies to the second highest concentration in a calendar year. 

1 ,300" 
36 sa 
80 

None 
None 
1 00 

40,000" 
1 0,000" 

0. 1 20" 

260" 
75 

Source: E R ,  Vol.  2;  "National Primary and Secondary Ambient Air Quality Standards," Fed. Regist. 

36 ( 84 ) :  81 87 ( 1 97 1 ) .  

i n  t he  area wi l l  not  exceed these l im i tati ons . T he  commerci a l  p l ant expan s i on i s  al so predi cted 
to not consume a l l ava i l ab l e  i ncrements ( see Tab l e  4 . 1 1 ) .  

Ex i st i ng sources near the proposed s i te , i nc l ud ing  the Fo rt Ma rti n Power Pl ant and the commerci a l  
a n d  i ndustri a l  emi s s i ons from the Morgantown area , are affect i ng the a i r qua l i ty o f  the area . The 
mon i tori ng data refl ect the emi s s i on s  from these exi st i n g  sources and were col l ected at the po i nt 
of predi cted maxi mum cumu l ati ve impact of a l l exi s t i ng sources and the proposed SRC- I I  fac i l i ty .  

3 . 2 . 3 . 2  No i se 

Amb i ent  n o i s e  l evel s were mea s u red throughout the area s u rround i ng  the proposed s i te .  The objec
ti ve of the no i se s urveys wa s to provi de comprehen s i ve documentati on of the exi st i ng base l i ne 
noi se condi ti ons  at the p l ant s i te .  Mon i tori ng  points  i nc l uded the Fort Mart i n  and Mai dsv i l l e 
areas near the s i te .  F i g ure 3 . 5  s hows the noi se mon i tori ng  l ocati ons . S i n g l e -event noi se mon i 
tori ng  wa s conducted a t  l ocati ons 1 through 3 7  for both wi nter ( February 1 5  through 20 , 1 9 79 ) and 
s ummer ( June 6 through 1 6 ,  1 97 9 )  s u rvey per i ods . Conti nuous  24-h n o i s e  measurements were made 
at l ocati ons 1 through  4 for both w i nter and s ummer s urvey peri ods . Duri ng  the s ummer per i od , 
add i t i onal  s i ng l e-event n o i s e  mon i tor ing  was conducted at l ocati ons 38 through 5 5 ,  and add i t i ona l  
24-h  mon i toring  was conducted at l ocati ons 5 through 7 .  Deta i l ed sound  measurement  data , al ong 
wi th methods of  measurement , are i nc l u ded in the ER , Vol . 1 ,  Sect .  4 .  

The ambi ent day-n i ght  equ i va l ent noi se l evel  ( Ldn ) measurements are comparabl e w ith  l evel s typ i 
cal l y  a s soci ated wi th rural  areas duri ng  the wi nter measu rement per i od and are comparabl e with  
no ise  l evel s generated i n  an u rban res i dent i a l  area conta i n i ng a major  transportati on artery 
duri ng the s ummer measurement peri od . F i g ure 3 . 6  g i ves  examp l es of typi cal outdoor day-n ight  
average noi se l eve l s  for var i ous  l ocat ions . 

No i se l eve l s  were domi nated by the conti nuous  background n o i s e  from the Fort Mart i n  Power P l an t .  
The magni tude o f  both res i dua l  a n d  i ntru s i ve no i ses i ncreased d u r i n g  the s ummer h i gh acti v i ty 
peri od . 

3 . 2 . 4  E conomi c ,  soci a l , and cu l tura l  features 

Th i s  sect i on i denti f ies  and outl i ne s  key soci oeconom i c  characteri s t i c s  of  the proposed Fort 
Mart i n  s i te and s urroundi n g  area , i n c l ud i n g  demograp h i c s , economi c base , l abor force character
i st i c s , i ncome , hou s i ng , pub l i c  f inance and servi ces , trans portati on , and archaeol og i ca l  
features .  ( Th i s  ana lys i s i s  based on i n formati on contai ned i n  a deta i l ed soci oeconomi c study by 
CONSAD Research Corporati on and a s uppl emental  ana l ys i s  by HDR sc i ences for the SRC- I I  proj ect . 
The compl ete CONSAD report i s  conta i ned i n  the ER , vol . 2 . )  
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APA RTM E NT N EXT TO F R E EWAY 

1 .2 km (0.75 mi le)  F ROM TOUCH DOWN AT MAJOR A I RPORT 

DOWNTOWN W ITH SOM E  CONST R UCTION ACTI V ITY 

U R BAN H IG H · D ENSITY APARTM E N T  

U RBAN ROW HOUS I N G  O N  MAJ O R  AV E N U E  

U.S. E N V I R ON M E NTAL P R OTECTION AG E NCY SHO RT·T E R M  
RESID ENTIAL G O A L  AND U.S. HOUSI NG AND U R BAN 
D E V E LOPM ENT R ESIDENTIAL STANDARD 

O LD U R BAN R E S I D E NTIAL AREA 

U.S. E N V I R O N M E NTAL P R OTECTION AG ENCY LONG·TER M  
R E S I D E NT I A L  GOA L 

WOO D E D  R ES I D E NTIAL 

AG R IC U LT U R A L  C ROPLAND 

R U RA L  R E S I D E NTIAL 

WI LD E R N ESS AMB I ENT 

Fi g .  3 . 6 .  Examp l es of outdoor day-n i ght  average sound l evel s i n  d b  measured at 
vari ous  l ocat ions . Source : " P rotecti ve No i se Leve l s - Condensed Vers i on of EPA Leve l s 
Document , "  EPA 550/9-79 -1 00 ,  November 1 978 ,  U . S .  Envi ronmental Protection  Agency , 
Was h i ngton , D . C .  2046 0 .  

T h e  pri nc i pal  i mpact study area i nc l udes Mar i on , Monongal i a ,  and Preston counti es i n  West 
V i rg i n i a  and Fayette and Greene counti e s  i n  Pennsyl van i a  ( see Fi g .  3 . 7 ) .  Thi s area has been 
sel ected because  i t  encompasses  the expected res i dences of the l a rge  majori ty of i nd i v i dual s who 
wi l l  be empl oyed at the SRC- I I  fac i l i ty duri ng i ts construct ion and operati on . I t  al so i nc l udes 
a l l commu n i t i e s  that are anti c i pated to experi ence any mea surabl e econom i c  i mpact for the fac i l i ty 
or i ts workers . P r i nc i pal popu l ati on centers i nc l ude Waynes burg and Uni ontown i n  Penn syl van i a  and 
Morgantown and Fai rmont i n  West V i rg i n i a .  For work-force  anal ys i s  purpose s ,  thi s area i s  d i v i ded 
i n to two commuti ng zones ( 60  and 90 mi n ) . Because most of the soci oeconomi c i mpacts are pro
jected to occur in Monongal i a  County , th i s  county recei ves the primary attent i on in the soc i o 
economi c secti ons of t h i s  statement .  

3 . 2 . 4 . 1  Demograph i cs 

The fi ve-county i mpact area as a who l e  experi enced a rap i d  decl i ne i n  popu l at i on begi n n i ng i n  
1 950 ( Tabl e 3 . 1 2 ) .  Al l fi ve counti es i n  the i mpact reg i on ,  however ,  have experi enced popu l at i on 
ti on growth s i nce 1 970 .  The most  s ubstanti a l  growth has occurred i n  Mononga l i a  County , wh i c h  i s  
the on l y  county i n  the i mpact reg i on whose 1 980 popul ati on exceeded i ts 1 950 popu l at i on .  The 
decl i n i ng popu l ati on of the fi ve-county area has been caused primari l y  by decl i n i ng coal demand . 
Popu l at ion  growth i s  anti c i pated for a l l  f ive  counti es over the next twenty years [ see Tab l e 
3 . 1 2  and Appendi x V ( Tab l e V . l  and Fi g .  V . l ) ] .  The study reg i on popu l at ion  of 370 , 59 1  i n  
pre l im i nary 1 980 census f igures s hou l d surpass 400 , 000 by the year 2000 , i f  not by 1 995 . How
ever , on l y  Mononga l i a  and Greene count i es are expected to be marked l y  more popu l ou s  in the year 
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2000 than they were in 1 950 .  Monongal i a  County 
i s  expected to conti nue to con sti tute over 20% of 
the reg i on ' s  popu l at i on by the year 2000 . Hou se-
hol d s i ze i n  each county i s  expected to decl i ne 
throughout the rema i nder of the century . 

3 . 2 . 4 . 2  Economi c base 

Regi onal economy 

The fi ve-county SRC- I I  i mpact area , l i ke muc h of 
the rest of central and sou thern Appa l achi a ,  has 
been h i g h l y  dependent on coal  m i n i ng throughout 
mu ch of i ts h i story . Four  of the f ive counti es 
have been maj or  coal -produc i ng area s .  The fi fth , 
Preston Coun ty , has a l ways been an i mportant 
agr i cu l tural area . A l l f ive  counti e s  were 
affected , d i rect ly  or i nd i rectl y ,  by the techno
l og i cal  d i sp l acement of coal m i ne l abor aftGr 
1 950 .  As  a consequence of thi s deter i orati on of 
the h i stori c economi c ba se , popu l at ion and l abor 
force decl i ned i n  the area after 1 950 .  

Table 3.12. Comparison of population forecasts for the 
year 2000 with populations in 1950, study-region counties 

Popu lation 
County 

1 950 1 9 70 1 980 2000 

Fayette 1 89 ,8S4 154,667 1 58,944 1 65 ,300 
G reene 45,394 36,090 40,4 1 4  55, 1 00 
Marion 71 ,521 61 ,356 65,525 73, 1 00 
M onongal ia 60,797 63,71 4 75,240 87,900 
P reston 31 ,399 25,455 30,468 33,600 

Total 399,005 34 1 ,282 370,591 41 5,000 

Sources: ER , Vol .  2,  B asel ine  Socioecon o m ic Su rvey, 
Table 2-3, and U .S.  B u reau of the Census, Decem ber 
1 980. 

Mononga l i a  County , un l i ke the rema i nder of the area , experi enced some ga i ns i n  i ts economi c base 
i n  the 1 960s as  enro l l ment i ncreased at West V i rg i n i a  Uni vers i ty .  After 1 963 , thi s trend in the 
cou nty was rei nforced by an uptu rn in coal production  and empl oyment . The economi c decl i ne con
ti nued i n  the other counti es unti l 1 970 .  

Casua l  observation of the  ru ra l appearance of the  fi ve-cou nty area m i g ht suggest that the  SRC- I I  
area i s  " i ndustri a l l y  u nderdevel oped . "  Tabl e s  3 . 1 3  and 3 . 1 4  show that thi s i s  not the case . 
The area as a who l e  has an above-average proport i on of wo rkers i n  occupati ons  assoc i ated wi th 
i ndustri a l i zat ion , but there is  no strong ly  domi nant manufacturi ng i ndustry . I n stead , the 
i ndustr i a l  base i s  q u i te d i vers i f i ed , with  the l argest number of manufactu ri ng workers emp l oyed 
i n  the summary category of "al l other" manufacturi ng ( Tabl e 3 . 1 4 ) . 

Table 3. 1 3. Occupational distribution of employed workers, 1 970 

County Area 
Percentage of total 

Occupation total 
area 

Marion Monongalia Preston Fayette Greene population 

Professional, technical,  1 ,974 4,794 671 4,569 1 , 1 1 4 13 , 1 22 1 2 .2 
and kindred workers 

Managers and admin istrators 1 ,400 1 ,706 427 2,843 707 7,083 6.6 
(nonfarm) 

Sales workers 1 ,223 1 ,087 253 2,807 540 5,9 1 0  5.5 
Clerical and kindred 2,695 3,235 733 5,422 1 ,095 1 3, 1 80 1 2.3 

workers 
Craftsmen, foremen, 4,016  2,945 1 ,384 8,469 2, 1 8 1  1 8,995 1 7.7  

and kindred workers 
Operatives (except 5,076 2,802 1 ,459 9,635 2, 134 21 ,736 20.2 

transportation ) 
Transportation equipment 1 ,002 840 564 2,81 1 525 5,742 5.3 

operatives 
Laborers ( nonfarm) 1 , 1 86 1 , 1 03 730 3,574 693 7,286 6.8 
Farmers and farm 35 68 166 253 1 93 7 1 5  0.7 

managers 
F arm foremen and laborers 28 87 1 1 5  292 1 50 672 0.6 
Service workers 2,031 2,876 951 4,847 1 ,081 1 1 ,786 1 1 .0 

(non household} 
Private household workers 463 398 82 628 165 1 , 1 70 1 . 1 

Total 2 1 , 1 29 2 1 ,94 1 7,535 46, 1 50 1 0,578 1 07,397 1 00.0 

Source: E R ,  Vol. 2, Table 2·7, p. 2·67. 
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Table 3.14. Nonagricu ltural employment, private sector, b y  industry group, 1 976 

I ndustry group 
County SRC· I I  Percentage o f  total 

Marion Monongalia Preston Fayette G reene 
area 

area 
employment 

M i n ing 2,930 3,975 674 1 , 627 3,959 1 3 , 1 6 5  1 7. 5  
Contract construction 94 1 694 1 70 969 64 2,838 3.8 
Apparel and other textiles 1 , 5 1 9  1 , 5 1 9  2.0 
Lumber and wood products 236 435 93 764 1 .0 
Printing and publ i sh ing 2 1 6  292 508 0.7 
Stone, clay, and glass 827 827 1 . 1  
Primary metals 5 1 6  293 809 1 . 1  
Fabricated metals 1 , 1 66 1 , 1 66 1 .5 
Machinery (except electric) 1 ,300 346 204 1 ,850 2.5 
All other manufacturing 3,633 2,025 789 3,904a 655b 1 1 ,026 1 4 . 7  
Transportation and public 930 736 330 1 , 907 1 80 4,083 5.4 

uti l ities 
Wholesale trade 699 667 336 2,265 237 4,1 74 5.5 
Retail trade 3 , 7 1 0  3,624 679 8,353 1 ,250 1 7,6 1 6  23.4 
Finance, i nsurance, and real estate 689 563 1 1 1  1 . 288 224 2,875 3.8 
Services 2,759 3,359 405 4 , 1 1 4  1 , 1 84 1 1 ,8 2 1  1 5. 7  
NEC 36c 36 1 5  1 02 20 209 0.3 

Total 1 8,329 1 6,852 3,745 28,438 7,866 75,230 1 00.0 
--_._------------ --_ . .  _ - ---._ --

" I ncludes 243 in food and k indred products. 
b l ncludes 5 1  i n  food and k indred products. 
c l ncludes 1 8  i n  agricultural services. 

Source: E R ,  Vol. 2, Table 2·8, p. 2·69. 

I ndus tri al  acti v i ty and empl oyment 

The fi ve-cou nty reg i on had become qu i te i ndustri al i zed by 1 970 wi th more than 20% of i ts l abor 
force emp l oyed as  operatives  and a l most 1 8% as  craftsmen , foremen , and rel ated workers . Farmers 
and farm workers accounted for on ly  s l i g ht l y  more than 1 %  of the empl oyed l abor compared wi th a 
nati onal average of 4 . 4% .  More than 1 2% were profes s i onal , techn i cal  and re l a ted wo rkers , l arge ly  
becau se of  the  i nfl uence of  West V i rg i n i a  Uni vers i ty i n  Morgantown . I n  Mononga l i a  County more 
than 2 1 % were profess i onal and techn i ca l  workers , wh i c h  accounts for over one-thi rd of the area 
total i n  those categori es of emp l oyment .  Neverthe l ess , the reg i on i s  sti l l  heav i l y  dependent on 
coal  mi ni ng ,  wi th more than 1 7% of al l nonfarm workers in the pri vate sector emp l oyed i n  mi n i n g .  

More recent ( 1 9 76 )  data a r e  pres ented i n  Tabl e 3 . 1 4  and i nd i cate the i ndustri a l  d i str i bu t i on of 
nonagr i cu l tural workers i n  the pri vate sector .  The heavy dependence of the reg i on on coal mi n i ng , 
des p i te the moderately depressed status of the i ndustry i n  1 97 5 ,  i s  evi dent from data i n  th i s  
tabl e .  The on ly  sectors to empl oy more were reta i l  trade ( 23 . 4% )  and the wide  vari ety of acti v i 
t i es grouped under the head i ng o f  serv i ces  ( 1 5 . 7% ) . By contrast , m i n i ng empl oyed only 1 . 2% of a l l 
workers i n  the pri vate sector nati ona l l y ,  and trade and serv i ces accou nted for 27 and 22% 
res pect i ve l y .  

Constructi on l abor empl oyment i n  the SRC- I I  area 

The exi sti ng regi onal s upp ly  of l a bor accord i ng to s pec i fi c  types of s k i l l s  necessary for SRC- I I  
cons truction  and operati on are presented i n  Tab l e 3 . 1 5 .  Ava i l ab i l i ty of these sk i l l s  i s  cate
gori zed by d i stance/commuti ng t ime between the workers ' res i dences and the SRC- I I  s i t e .  The 
60-mi n commut i ng reg i on defi nes the maximum reg i on for da i l y  commuters , whereas the 90-m i n  com
muti ng reg i on del i neates the max i mum week ly  commu t i ng zone . 

Econom i c  cond i t i ons i n  the S RC- I I  area 

One of the i nd i cators most often u sed to mea sure the economi c v i ta l i ty of an area i s  the rate of 
unempl oymen t .  Unempl oyment data for the SRC- I I  area for the past 2 0  years are shown i n  Tab l e 3 . 1 6 .  

Unempl oyment rates i n  1 960 were at depress i on l evel s throug hout the SRC- I I  area . Al l of these 
counties  had been affec ted by the l arge-sca l e  l ayoffs in coal . Des p i te out-m i g ration  duri ng the 
1 960s , unempl oyment conti nued to range from a l ow of 1 0% in Preston County to more than 1 7% i n  
Fayette . The U . S .  average that year was 5 . 5% .  
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Table 3.1 5. Construction labor employment 
by craft and geographic zone, 1 979 

Zone 
C raft 

90 min (75 m i le) 60 min (50 m i le) 

I nsu lators 435 88 
Bo i lermakers 207 42 
Carpenters 8068 1 646 
Concrete f in ishers 1 7 82 364 
E lectricians 3236 660 
I ronworkers 1 029 2 1 0  
Laborers 4450 908 
M i l lwrights 207 42 
Operat ing  engineers 31 08 634 
Painters 1 644 335 
Pipe fitters/plu mbers 2886 588 
Teamsters 1 400 286 

Source: Oak R idge Associated U n iversities, Cons truction 

Labor Assessment for SRC-1/ at Phase Zero, 1 980, Tables 1 -4 
and 1 -5 ,  pp. 1 7, 1 9. 

Table 3.16. Unemployment rates, 1 960-1 980 

U nemployment rates 
Labor market area (%) 

and county 
1 960 1 965 1 970 1 975 1 980 

Fairmont 
M arion Cou nty 1 2, 2  5 . 0  3.6 7,1 7.6 

K ingwood 
P reston County 1 0.0  7.4 5 . 1  1 0 .2 6.6 

Morga ntown 
M onongal ia Cou nty 1 2,7  5 .4  4 . 1  3 .7  4 ,3 

U n iontown-Connelsv i l le 
Fayette Cou nty 1 7. 1  6.6 7.2 9.1  1 2 .3 

Waynesbu rg 
G reene County 1 2,2  7 .2  5 .0  6 ,8 9 . 1  

U n ited States Av, 5.5 4.5 4.9 8.5 7.6 

Sources: E R ,  Vol .  2,  Table 2-1 1 and the West V i rg in ia and 
Pen nsylva n ia Departments of E m ployment Secu rity, Dec. 3, 1 980. 

Area emp l oyment improved cons i derab ly  by 1 965 , but the l owest  rate ( 5 . 4% i n  Monongal i a  County )  
was s ti l l  above the nati onal average of 4 . 5% .  By 1 97 5 ,  Fayette and Preston counti es were the 
on ly  ones to report an unempl oyment rate s i gn i fi cantl y h i g her than the nati onal average . Rates 
i n  Ma ri on , Monong al i a ,  and Greene count ies  had dropped cons i derab l y  bel ow the nati onal  average . 

Al though 1 975  was a year of nati onal reces s i on , i t  essenti al l y  bypas sed Monongal i a  County , whose 
u nempl oyment rate conti nued to decl i ne to 3 . 7% compared wi th the U . S .  average of 8 . 5% .  Counti es 
in  the SRC- I I  i mpact reg i on hardest h i t  by the reces s i on were Mari on and Preston where unempl oy
ment dou b l ed the 1 970 l evel ; i n  Mari on County , u nempl oyment  l evel s were sti l l  bel ow national  
rates . Unemp l oyment rose on ly  moderate l y  i n  Greene and Fayette count i es . 

Another nati onal rece s s i on devel oped i n  1 980 .  Al l counti e s  i n  the i mpact reg i on , wi th the 
excep t ion  of Preston , reported unemp l oyment rates above the i r  1 97 5  rates . On l y  Greene ( 9 . 1 % ) and 
Fayette ( 1 2 . 3% )  counti es , however ,  reported rates above the nati onal average ( 7 . 6% ) . 

Area econom i c  i nfras tructu re : mul t i pl i ers 

Mul t i p l i ers are a conven i ent way of measuri ng the total economi c effect from the i ntroducti on 
of proj ects l i ke S RC- I I .  A mu l ti p l i er mea sures the tota l growth i n  an econom i c  characteri s t i c  
( such  as emp l oyment,  i ncome , or expend i ture ) that resu l ts from an i n i t i a l  change i n  new cap i ta l  
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i nvestment i n  an  area . The most  compl ete accounti ng of mul t i p l i er effects from changes i n  
demand for products and l abor for the SRC - I I proj ect can be made wi th the a i d  of i nput-output 
tabl e s . Suc h tabl es mea sure the exchange in i nputs  among i ndustry sectors res u l ti ng from the 
proj ect i nvestment . 

I n i t i a l  mu l ti p l i ers for i ndustri a l  sectors i n  the SRC- I I  area were deve l oped wi th the a i d  of 
the Bureau of Economi c Ana l ys i s ( BEA)  Reg i ona l I ndustr i al  Mul t i p l i e r  System ( R IMS )  and a West 
V i rg i n i a  i nput-output tabl e .  The R IMS mul t i p l i ers were devel oped for mul ti county economi c areas , 
one of whi c h  i nc l udes the SRC- I I area . The R I MS system was u s ed to adj u s t  West  V i rg i n i a  
mu l t i p l i ers to fi t economi c cond i t i ons i n  the SRC- I I  area . The est imates o f  SRC- I I  area emp l oy
men t  and i ncome mul t i p l i ers are d i sp l ayed in Tab l e  3 . 1 7 .  

Table 3.17. Employment and income multipliers by sector 

E m p loyment I ncome 
Sector 

W. Va SRC-I I area W. Va SRC-I I area 

M in ing 1 .83 1 .76 1 .69 1 . 50 
Appare l  and texti les 1 . 1 9  1 . 1 9  1 .37 1 .37 
Lu mber and wood products 1 .59 1 .43 2 . 1 1 2. 1 1  
Fabricated metals 1 .4 1  1 . 1 3  1 .55 1 .34 
A l l  other manufacturing 1 .43 1 . 1 9  1 .69 1 .66 
Retai l  trade 1 .43 1 .07 1 .46 1 . 1 2  
Contract construction 2.67 2.04 2. 1 7  1 .53 
Petroleum and coal products 

B ased on B EA 064 4.1  2.38 2.6 1 .51  
Based on BEA 066 4.1 2 .76 2.6 1 . 1 8  

Sou rce: E R ,  Vol .  2,  Table 2-1 4, 2-93. 

Mu l ti p l i ers i n  Tabl e 3 . 1 7  i nc l ude econom i c  effects from ( 1 ) di rect purchases of materi a l s and 
l abor , ( 2 )  i nd i rect effects occurri ng in other i ndustri es that supp ly  i nputs to SRC- I I  materi a l  
i ndus tri e s , a nd ( 3 )  i nduced effec ts from i ncreased consumpti on caused by expend i tures o f  new 
i ncome created i n  the materi a l s and l abor purchas i ng proces s .  These mu l ti pl i ers i nc l ude house
ho l d s  as  a sector that supp l i es i nputs  ( l abor )  to and demands i nputs ( goods and servi ces ) from a l l 
ot her i ndu str ia l  sectors . Thus  these mu l t i pl i ers can  be regarded as the f i na l  outcome of a l l 
econom i c  i nteracti ons that fol l ow an i n i ti al i nj ecti on of new i n vestment funds i nto an area . 

The construc ti on and petrol eum- and coa l -products i ndustri es are two of the most i mportant 
sectors for the SRC- I I  projec t .  T h e  emp l oyment mul t i p l i er o f  2 . 04 for contract  construction  
( Tab l e  3 . 1 7 )  in  the SRC- I I area  s uggests that  each  new con struc t i on job on the proj ect wi l l  
produce an  addi ti onal job  i n  the commerc i al sector among fi rms supp lyi ng goods or serv i ces to 
the S RC- I I  faci l i ty or i ts workers . The i ncome mu l t i p l i er of 1 . 53  suggests that each dol l ar of 
i n i ti a l i ncome i n  contract construction wi l l  create 50% more i ncome through  secondary effects . 

The  mu l ti p l i ers are based on average econom i c  cond i ti ons that ex i st i n  the economy i n  the absence 
of S RC- I I .  If the S RC- I I proj ect c hanges the i nput-output responses in l ocal  i ndustr i e s , some 
a l terat ion  i n  the mul t i p l i er l evel may occu r .  For exampl e ,  boomtown cond i ti on s  produce secondary 
empl oyment and i ncome responses i n  some sectors that may temporari l y  exceed typ ica l  i nput-output 
re sponses that occur i n  more norma l setti ng s .  Th i s s i tuati on occu rs most  frequent ly  in i ndustri a l  
sectors that s upp ly  goods and serv i ces  to the househo l d  sector i n  commun i t i e s  that are far bel ow 
average w ith  respect to the l evel of econom i c  i nfrastructure deve l o pment .  

I n  materi al s supp ly  i ndustr i es , i nputs  are i mported i f  they cannot b e  supp l i ed by the area economy . 
However , t he d i rect supp ly  of goods and serv i ces  to the hou seho l d  sector cannot be imported from 
outs i de the impact areas . I f  the s i te area i s  defi c i en t ,  expa n s i on must take p l ace to ensure 
that a certa i n

' 
q ua l i ty of  l i fe wi l l  be met .  Frequentl y ,  i n  boomtown counti e s  temporary expan-

s i on i s  q u i te l arge ; mu l t i p l i ers rang i ng from 4 . 5  to 7 . 0  have been cal cu l ated . I n  other areas , 
commuti ng opportun i ti es and acces s  to a l a rger area econom i c  i nfrastructure resu l ts i n  mul t i p l i er 
respon ses that are con s i derab ly  l ower for the s i te county .  A set  of personal consumpti on 
expendi ture mul t i p l i ers for counti es i n  the S RC- I I  area are di sp l ayed i n  Tab l e  3 . 1 8 . These 
mu l t i p l i ers are associ ated wi th the expend i tures by the ho useho l d  sector and are appropri a te for 
est imating  tota l expend i ture i mpacts of SRC- I I  payro l l  expendi tures i n  a 70-mi l e  rad i u s  of the 
pl ant s i te .  These mu l ti p l i ers were estimated wi th the RIMS procedure whi c h  adj u sts nati onal 
i nput-output coeffi c i ents to fi t the county i ndustry compo s i ti on (Append i x  V ) . The R IMS 
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Table 3.1 8. Adjusted R IMS personal expenditure multipliers 

R egion R eg ion Expend itu res 
num ber area m u lt ip l ier  

1 Monongal ia Cou nty. WVa. 2.0369 
2 M arion Co unty. W.Va. 1 .8470 
3 P reston Cou nt. WVa.  1 .8359 
4 Harrison Cou nty. W Va 2. 1 473 
5 Taylor County.  W Va. 2.0676 
6 G arret County.  M d .  1 .7501 
7 G reene Cou nty. Pa. 2.5339 
8 Fayette Cou nty. P a. 2 . 1 337 
9 S um of reg ions 1 -8 2.3286 

1 0  S u m  o f  reg ions 1 -8 p lus 
G rooke County. W Va. 
O h io County. W.Va. 
Marshal l  Cou nty. WVa.  
Wetzel  Cou nty. WVa. 2.3531 
Dodd ridge Cou nty. WVa. 
Lewis Cou nty. WVa.  
B a rbour County. W Va.  
A l legany C ou nty. Md.  
Somerset County .  Pa .  

1 1  S u m  of A llegheny Cou n ty .  Pa . 
Westmoreland County. Pa . .  2.7557 
and Wash ington County .  Pa. 

regi ona l i zation  procedures tend to correct overestimation of mul ti p l i ers for mater i a l s s upp l y  
i ndustri es that are not present i n  the l ocal economy , b u t  correcti ons  for above average responses 
to c hanges in the hou seho l d sector demands are not attempted . Thu s the mul t i p l i ers in Tab l e 3 . 1 B  
re pre sent tota l expend i ture i mpacts i n  the county econom i e s  from expendi tures by the l a bor  force 
househo l ds . These mul t i p l i ers may be conservati ve rel at i ve to boomtown rel ati onsh i ps , but 
the S RC- I I  s i te i s  l ocated i n  an area i n  wh i ch boomtown responses are very unl i ke l y .  Substanti a l  
popu l at i on and wel l -devel oped commu n i ty i nfrastructure exi st i n  the SRC- I I  area . Consequentl y ,  
the mul t i p l i ers i n  Tab l e 3 . 1 B  are deemed more appropri ate for use  i n  the i mpact sector of th i s  
s tatement ( Sect .  4 . 2 . 4 . 1 )  for estimati ng tota l expend i ture i mpacts by county duri ng the SRC - I I 
construction  phase .  Al though these mu l t i p l i ers may not state the actual  mul ti p l i er effect , i t  i s  
expected that these es timates wi l l  be much c l o ser  to the actual  mul t i p l i er than the somewhat more 
crude mu l t i p l i ers cal c u l ated from boomtown studi e s . 

The advantage of u s i ng mu l t i p l i ers such  a s  those i n  Tab l e  3 . 1 7  and 3 . 1 B  i s  that the compl ete range 
of mul t i p l i er i mpacts from mater i a l  as  we l l  a s  l abor purchases can be es timated . By i nc l udi ng 
hou seho l ds as  a secto r ,  the tota l d i rect ,  i nd i rect , and i nduced empl oyment effects can be cal 
c u l a ted for the SRC- I I p roject.  However , i t  i s  important to recogn i ze that the mu l t i p l i ers are 
not add i t i v e .  One canno t ,  for exampl e ,  add the mi n i ng mul ti p l i er i n  Tab l e 3 . 1 7  t o  the petrol eum
coal mul t i p l i er to get the tota l empl oyment and i ncome i mpact i n  the reg i o n .  A tota l reg i onal  
mu l ti p l i er can  be obta i ned onl y by compar i ng the sum of  gros s  output effects acros s al l sectors 
w i th the i n i t i a l  expendi ture i n  a l l secto rs of the area . 

3 . 2 . 4 . 3  I ncome 

Average annual  payrol l s  per empl oyee for the fi ve-county area are g i ven i n  Tab l e 3 . 1 9 .  The two 
Pennsyl van i a  counti e s  represent the extremes , w i th Greene at the top and Fayette at the bottom . 
The l es s  d i vers i fi ed economy of Greene County was heav i l y  we i g hted by the re l at i ve ly  h i g h  earn i ng s  
i n  mi n i n g .  Lower-pay i ng acti v i ti es such  as  reta i l  trade hel ped pu l l down the average for Fayette . 

The h i gh earn i ng s  for coal  - a l most  64% above the area average - stand out i n  compari son wi th 
earn i ng s  i n  other empl oyment categor i e s .  Contract constructi on and the pri mary a n d  fabri cated 
meta l s sectors were al so wel l a bove the average . Transportati on , pub l i c  ut i l i t i e s , and other 
manufacturi ng , i nc l udi ng none l ectri cal mach i nery , a l so reported h i gher than average payro l l s .  
Apparel , texti l es ,  and the trades and serv i ces  were at the l ow end of  the scal e wi th payro l l s  
i n  reta i l  trade averag i ng on ly  60% of the area average . 

County data on per cap i ta i ncome and comparabl e data for the Un i ted States are g i ven i n  Append i x  V ,  
( Tab l e  V . B ) . Per capi ta i ncome i ncreased more rap i d l y  i n  the SRC- I I  area than the nati onal average 
between 1 969 and 1 975  ( the l ast  year for wh i ch data are avai l ab l e ) . At the end of the peri od , 
even the most  prosperous  county ,  Mononga l i a ,  s tood at on ly  B3% of the U . S .  average . Preston , the 
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Table 3.1 9. Average annual payrolls, private nonagricultural sector, 1 976 

County 
SRC-I I 

Percent of 
I nd ustry G roup total area 

Marion M onongal ia P reston Fayette G reene 
area 

population 

M in ing 1 6 , 1 33 1 5,577 1 6, 2 1 5  1 6,289 1 6,264 1 6,027 1 63.7 
Contract construction 1 2 ,620 1 0,526 1 0 , 1 76 1 3,250 8,484 1 2,083 1 23.4 
Appare l  and other textiles 6,028 6,028 61 .6 
Lum ber and wood products 8,636 8,361 5,699 8, 1 22 83.0 
P rint ing and pub l ishing 1 0,204 8,805 9,400 96.0 
Stone, clay and g lass 8 , 1 87 8, 1 87 83.6 
P rimary metals 1 2 ,225 1 1 ,973 1 2, 1 33 1 23.9 
Fabricated metals 1 2,679 1 2,679 1 29.5 
M achinery (except elec) 1 1 , 1 82 1 1 ,393 1 2, 1 9 1  1 1 ,333 1 1 5.8 
All other man ufactu ring 1 2,431 9,045 8,004 1 1 ,929 6,947 1 0,966 1 1 2.0 
Transportation and publ ic 1 2,762 1 2,090 1 1 ,758 1 0,880 1 0,589 1 1 ,585 1 1 8.3 

ut i l ities 
Wholesale trade 9,889 1 0,060 1 3 ,699 1 0,779 7,768 1 0,583 1 08 . 1  
R etai l  trade 6,044 5,875 6,346 5,735 5,935 5,891 60.2 
Finance, ins., real estate 7,618  8,064 1 0,649 8,700 7,804 8,321 85.0 
Service 6,742 6,365 5,420 6,641 6,1 28 6,493 66.3 
NEC 9,333 1 2, 1 39 6,000 7,755 7,200 8,603 87.9 

Total 10,500 9,609 9,952 8,948 1 1 ,482 9,789 1 00.0 

Source: U .S .  Department of Commerce, B u reau of the C ensus, County Business Patterns, 1 976, 
Pennsylvania (May 1 978) and West V i rg i n ia (J une 1 978).  

most  rural county in the area , reg i s tered the l a rgest re l a t i ve i ncrease . But whi l e  per cap i ta 
i ncome i n  thi s county nearly doub l ed i n  s i x  years , i t  was st i l l  on l y  69% of the U . S .  average i n  
1 97 5 .  

3 . 2 . 4 . 4  Hou s i ng4 1 

Mononga l i a  County ' s  1 980 hou s i ng stock cons i sts of an estimated total of 2 9 , 1 92 s i ng l e-fami l y ,  
mu l t i fami l y ,  and mobi l e  home un i ts ( Tab l e 3 . 20 ) . About 37%  of these hou s i n g  un i ts are l ocated 
in Morgan town . 

The county ' s  hous i ng stock has i ncreased by an average of 825 new un i ts per yea r s i nce 1 976 . Th i s  
i nc l udes 845 new u n i ts be i ng added to the base per yea r and 2 0  un i ts be i ng l os t .  A breakdown by 
year and type of hou s i ng un i t  i s  shown i n  Tabl e 3 . 2 1 . 

Table 3.20. Estimates ot housing, 1 980 

Nonrental Rental  
Total 

u n its8 u n its 

S ingle family 1 3,826 3,674 1 7,500 
M u ltifa m ily 677 6,468 7 , 1 45 
Mobi le homes 3,592 955 4,547 

Total 1 8,095 1 1 ,097 29, 1 92 

8 Note that nonrental un its are always po
tential ly avai lable for rental purposes. 

Table 3.21.  H ousing inventory by year and type 

Year S ingle family M u ltifami ly  Mobi le homes Total 

1 976 351 66 236 653 
1 977 397 222 375 994 
1 978 440 277 268 985 
1 979 307 2 1 5  226 748 
1 980 8 1 03 95 81  279 

Total 1 598 875 1 1 86 3659 

8Partial data o n ly .  

Sou rce: Housing Analysis for the Monongalia Country Area 
of West Virginia, R eg ion VI and Development Counci l  and the 
M o rgantown C hamber of Commerce, Sept. 1 5, 1 980. 

Of the total hou s i ng stock  of 2 9 , 1 92 un i ts , a bout  1 , 1 58 un i ts were c l a s s i f i ed as vacant and not 
hab i tab l e  i n  Apri l 1 980 . Shou l d the demand for hou s i ng i nc rease s i gn i ficantly  in Mononga l i a  
County ,  the Reg i on V I  Devel o pment Counci l  est imates that about 868 of these u n i t s  ( 75%)  cou l d  be 
re habi l i tated .  
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Based on avai l ab l e  i nformati on , it  appears that about 3 %  of the county ' s  owner-occupi ed hou s i ng 
s toc k ( 5 1 4  u n i t s )  are avai l abl e for sa l e at any g i ven po i nt  i n  time . Tabl e 3 . 22 g i ves an 
i nd i cat ion  of the pri ce range of currently avai l ab l e  hous i n g  stock based on i nformat i on made 
avai l ab l e by the Morgantown area Mul t i p l e  Li st i ng Serv i c e  (MLS ) . Because  the MLS does not 
i nc l ude a l l avai l ab l e  homes for sal e ,  thi s tabl e prov i des on ly  an i nd i cati on of  pr ice  range , not 
total n umber of u n i ts for sa l e .  

D ate 

J un e  1 979 
J un e  1 980 

Table 3.22. N umber of MLS listings by price range 

B elow $40,000 

45 ( 2lJ'/o ) 
54 ( 23"10 ) 

$40,000-60,000 

87 ( 38"10 ) 
85 (37% ) 

Above $60,000 

97 (42"10) 
93 (4lJ'/o ) 

Total 

229 
232 

Avai l ab l e  rental u n i ts i n  Monongal i a  County are more d i ffi cu l t to assess  because of the 
fl uctuat i ng market demand resu l t i n g  from tran s i ent  West V i rg i n i a  Uni vers i ty students . Us i ng 
Reg i o n  VI Hou s i ng Ana lys i s e st imates , renta l vacancy rates are as  fo l l ows : 

Vacancy rates 

September-November December-February March--May J une-August  

2%  3-5% 5-7% 1 0+% 

As s umi ng an average vacancy rate of 4% for the academ i c  year , when rental hou s i ng i s  i n  
demand , a n  estimated 402 s i ng l e and mul ti fami l y  renta l u n i t s  i n  the county are vacant . 
addi t i on , an e st imated 800 motel and hotel rooms are avai l a bl e ,  many of whi ch cou l d  be 
workers dur i ng the wee k who wou l d  return to the i r  homes on wee kends .  Some mobi l e  home 
un i ts wou l d  a l so be ava i l a b l e .  

3 . 2 . 4 . 5  Government serv i ces  and fi nance 

Schoo l s 

greatest  
I n  

used by 
renta 1 

I nformati on for t h i s  secti on was prov i ded by Monongal i a  Board of Educati on i n  J u l y  1 980 . 

As i s  true for a l l of West  V i rg i n i a , the Monongal i a  County Board of Education  control s al l 
s c hool s i n  the county i nc l ud i ng those l ocated i n  i ncorporated areas . Mononga l i a  County has 
a total of 45 publ i c  schoo l s with a tota l 1 980-1 981 capac i ty of 1 3 , 368 students and a projected 
enro l l ment of 1 0 , 983 students ( Tabl e 3 . 23 ) .  The exces s capac i ty of 2 , 385 open i ng s  con s i sts of 
1 , 935  pri mary grade s paces , 422  j u n i o r  h i g h  school  spaces ,  and 28 h i gh school spaces . S i x  of 
the 38  pri mary s c hool s are above capac i ty in enro l l ment , none of the j u n i or h i g h  school s i s  
a bove capac i ty ,  and two of the fou r  h i gh schoo l s are above capac i ty .  The major  overcrowd i ng 
occurs at the h i g h  s c hool  l evel , wi th on ly  the Vo-Tech Cen ter abl e to absorb a s i zeab l e  number 
of extra students ( see Tabl e 3 . 23 ) . Morgantown and Uni vers i ty h i g h  schoo l s exceed capac i ty by 
an average of 95 students eac h ,  and Cl ay Battel l e  H i g h  School i s  at capac i ty .  

Al though exces s  student capaci ty exi sts be l ow the h i g h  school l evel , p hys i ca l  i mprovements are 
needed at  some schoo l s and add i t iona l  capaci ty i s  needed at other school s .  To meet these needs , 
a Comprehens i ve Faci l i ti es P l an for Mononga l i a  Sc hool s was deve l oped by the Board of Educati on  
and approved by  the West  V i rg i n i a  Department of Educati on . Fu l fi l l ment of these needs i s  
dependent on the outcome of l oca l bond referenda . Monongal i a  County res i dents wi l l ,  therefore , 
determi ne i f  county s c hool needs are met .  

Po l i ce and fi re 

The Morgantown C i ty Po l i ce Force numbers 48 sworn personnel wi th an authori zed strength of 50 . 
The 1 980-1 981 budget i s  $ 1 , 440 , 800 . I n  the county , the Mononga l i a  S her i ff ' s  Department has 
1 8  depu t i es p l u s  the s heri ff .  The West  V i rg i n i a  State Pol i ce has 1 0  troopers stati oned i n  
Monongal i a  County .  F i re protecti on i n  Morgantown cons i sts o f  4 4  fi remen wi th al l neces sary 
equ i pmen t ;  the county rel i e s  on vol unteer f i re f i g hters . Currentl y ,  1 3  squ ad s  serve the county 
wi th about 25-30 vol unteers per squad . 
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Table 3.23. Monongalia County Schools roster, 1980- 1981 

C u rre n t  G rade B u i ld ing C u rrent G rade B u i l d i ng 
en ro l lment  level a capacity en ro l l ment level capacity 

Elementary 

A rnettsv i l le  1 1 4 K-5 1 28 Sabraton 1 70 1-6  425 
B lacksv i l le  93 3-6 1 0 1  Second Ward 348 K-6 4 1 8  
B rookhaven 1 80 K-6 2 1 0  S m ithtown 42 1 -6 81 
B rown's Chapel 73 4-6 81 Star C ity 88 K-6 1 56 
Cass D istrict 283 K-5 332 S u m mers 1 49 K-6 1 26 
Central 1 78 K-6 224 Suncrest 1 86 K-4 303 
Cheat Lake 590 K-9 621 Wadestown 1 42 K-6 1 41 
Cool S p rings 44 1 - 6  54 Waitman B arbe 1 75 1 - 6  1 08 
Core 65 1 - 6  81  Westover 1 95 K- 6 2 1 6  
Daybrook 84 K-6 1 75 W i les H i l l  1 29 K-6 1 97 
Dorsey 63 1-3 81 Wood b u rn 1 95 K-6 239 
Easton 227 K-4 225 Total 6,057 7,992 
F i rst Ward 3 1 9  K-6 330 
G off  29 1-6 42 J unior high schools 

G ranvi l le 1 20 K-6 1 28 Cass D istrict 1 92 6-9 324 
J akes R u n  96 1 - 6  1 08 South 907 7-9 1 ,000 
J erome P ark 86 K-6 1 62 S u ncrest F latts 397 7-9 400 
Lazzelle U n ion 1 01 1 - 6  1 1 6 Waitman B a rbe 1 39 7-9 202 
M o rgan H eights 56 1-3 81 Westover 292 7-9 423 
M t. P leasant 1 08 1 -4 1 08 
N ational 34 K-3 1 1 6  Total 1 ,927 2,349 

N o rth 630 K-6 800 High schools 
Oak G rove 1 1 8 K-4 1 28 
Pentress 1 01 K-2 74 C l ay B atte l le 409 7- 1 2  427 

G. W. P h i l l ips 1 07 K-6 1 28 M o rgantown 1 ,500 1 0- 1 2  1 ,400 

R idgedale 1 66 K-3 1 60 U n iversity 590 1 0- 1 2  500 

R iverside 1 73 1-6 458 Vo-Tech Center 500 1 0- 1 2  700 

Total 2,999 3,027 

Total 10 ,983 1 3,368 

a K = k i ndergarten .  
Source: M onongal ia B oard of Ed ucat ion, J u ly 1 980. 

Emergency ambu l ance serv i ce i s  provi ded by Mononga l i a  County Eme rgency Med i ca l  Serv i ces . Both 
pa id  an� vol unteer man power are used .  Cu rrentl y ,  there are 7 fu l l -t ime and 1 part-t ime paramedi c s  
and  about 1 00 vol unteers . Local offi c i a l s fee l  that the serv i ce i s  effi c i ent and adeq uate for 
cu rrent needs . 

He al th care 

Mononga l i a  County cont a i n s  two hos p i ta l s  wi th a tota l bed s pace of 695 . West  V i rg i n i a  U n i vers i ty 
Hosp i tal , l ocated i n  Morgantown , i s  the l a rgest wi th 460 beds , and Mononga l i a  Hosp i tal has  
235  beds . Th i s  re su l ts i n  a bed space popu l ati on to rati o of 1 : 1 08 or about  1 0  beds for every 
1 000 persons . Occupancy rates for both hosp i ta l s  i s  a bout 85% . The hosp i tal s are staffed by 
200 facu l ty members from West V i rg i n i a  Un i vers i ty Med i cal  School and 1 80 res i dents . Th i s  resu l ts 
i n  a doctor to popu l ati on of 1 : 1 98 on about 5 doctors for every 1 000 person s .  

P u b l i c  fi nance 

I nformati on for th i s  secti on was provi ded by the West  V i rg i n i a  State Tax Department i n  October 
1 980 . 

Taxi n g  authori t ie s  i n  Mononga l i a  County and Morgantown have the poten t i a l  to recei ve substanti al  
add i t i ona l  reven ues from taxes on exi st ing  property .  Mandated maxi mum state tax l evy rates are 
l ow compared wi th those i n  most states . P roperty assessed val uati ons are a l so l ow at about 
30 to 35% of market val ue . P rope rty taxes l ev i ed by Monongal i a  County are ba sed on 50% of 
a s ses sed va l uati on . Wi th i n  the mun i c i pa l i ti e s  of Morgantown , Westover , Star Ci ty ,  Osage , Gran
v i l l e ,  and B l acksvi l l e ,  th i s  rate i s  $ 1 5 . 88 per $ 1 000 . The pr imary source for school fund ing  
wi t h i n  the  county i s  from the  county property tax .  The  rema i n i ng schoo l  revenues , about 65% , 
comes from the state . Tab l e  3 . 24 i l l u strates the Mononga l i a  County ' s  s chool operati ng budget . 
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Table 3.24. Monongalia County School operating budget, $ 

B udgeted Estimated 
revenue revenue G a i n  or  loss 

1 979- 1 980 1 980- 1 981 

State aid 1 1 ,262,608 1 1 ,788,284 525,676 
Local revenue 

C u rrent  year local taxes 5,876,085 6 , 1 9 1 ,849 3 1 5 ,764 
I nterest on investments 1 40,000 2 1 0,000 70,000 
I n d i rect costs transfer 1 0,000 1 2,000 2,000 

Total 6,026,085 6,41 3,849 387,764 

Total revenue 1 7,288,693 1 8,202, 1 33 91 3,440 
Estimated treasure's net 1 75,000 260,000 85,000 

balance J u ne 30, 1 980 

G rand total, receipts plus 1 7 ,463,693 1 8,462, 1 33 988,440 
net balance 

Sou rce: M onongal ia County Board of Educatio n ,  M o rgantown, 
W .  Va.  ( J u ly 1 980).  

The average per pup i l expendi ture i n  Monongal i a  County was $ 1 , 6 1 3 . 6 1 for the 1 979- 1 980 school 
year and i s  projected to be $ 1 , 786 . 36 for the 1 980- 1 981 school year .  Of th i s  amount , the state 
wi l l  p rov i de $ 1 , 1 6 1 . 1 4 in the 1 980- 1 981 school year. 

The State of West  V i rg i n i a  rece i ves revenue from several tax s ources . West  V i rg i n i a  has  a state 
s a l es tax of 3%. Th i s  tax covers al l reta i l  sa l es wi th the excepti on of food , wh i c h  i s  taxed at 
1 % . Next year the s a l e s  tax on food wi l l  be dropped comp l ete ly . West  V i rg i n i a  al so has a state 
i n come tax , wh i c h  ranges from 2 . 1 to 9 . 6% of taxab le  i n come . Correspondence wi th the state tax 
offi ce i n  Char l eston , Wes t  V i rg i n i a ,  however , i ndi cates that the effect i ve tax rate on a l l  
taxab l e  i n comes i n  the state i s  1 . 9% .  

The West  V i rg i n i a  s a l e s  tax i s  n o t  i mposed on p urchasers , contractors , manufactur i ng  p l ants , and 
other such b u s i nesses  that do not se l l  the i r  products at the retai l l eve l . In add i t i on , the 
State of West  V i rg i n i a  has exempted new technol og i es , such  as  synfue l s  p l ants , from pay i ng s a l e s  
taxes o n  p urchase s .  

About 40% o f  the state ' s  revenue comes from a Bus i ness  and Occupati on Tax ( B&O Tax ) . I t  i s  
l ev i ed for the pri v i l ege of do i n g  bus i ness  i n  the state . The tax i s  determi ned by app lyi ng 
d i fferent rates agai nst  an annua l  base that has been generated in the c l as s i fi cati on of bus i ness  
acti v i ty in  wh i ch the  taxpayer does bus i ness . Th i s  ba se may con s i s t  of the  val ue of products , the 
gross proceeds of sa l es , or  the gross i ncome of the bus i nes s .  Th i s  tax i s  about 88¢ per 
$ 1 00 of the gross commerci a l  s a l e s  of i ndustr i e s .  T o  encou rage new coal -re l ated i ndus tri es to 
l ocate i n  the state , p i l ot and demons trati on p l ants are exempted from th i s  tax . Once a p i l ot or 
demonstrati on p l ant  is determi ned to be in a commerci al opera t i onal  phase , the B&O Tax i s  
a ssessed . 

Dur ing  the early years of the commerci a l phase , howeve r ,  the effect i ve B&O tax rate can be 
reduced to 44¢/$1 00 by an i ndustri al  expans i on credi t .  Th i s  credi t equa l s 1 %  per year of qua l i fi ed 
cap i tal i nvestment to be used to offset  or reduce the B&O tax b i l l  of an i ndustry .  Even wi th 
a l l of the excl u s i on and credi ts app l i ed to the B&O tax , West  V i rg i n i a  col l ected about $400 
mi l l i on i n  B&O taxes l ast  year.  

Othe r taxes l ev i ed by the State of West  V i rg i n i a  i nc l ude a 6% Corporate Net I ncome Tax and a 
Corporate Charter Tax . These taxes , however ,  do not account for a s i gn i fi cant porti on of total 
s tate tax revenue s .  

U t  i l  i ty se rv i ces 

Wi th the recen tly comp l eted water treatment fac i l i ty on South Uni vers i ty Avenue , water treatment 
capac i ty for Mononga l i a  County i s  1 6  mi l l i on gal l on s  per day ( gpd ) . C urrent l y ,  70 , 000 peop l e  
are serv i ced wi th water .  Average usage i s  6 . 5  m i l l i on gpd , w i th peak  l oads reach i n g  8 m i l l i on 
gpd .  Current demand i s  a bout 50%  of  capaci ty .  The current average p e r  capi ta u sage rates are 
1 1 5  gpd duri ng  peak demand and 9 3  gpd average demand .  
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A network of water l i nes is  in  p l ace a l ong both  the east and  west banks  of the  Mononga l i a  R iver .  
Serv i ce i s  s upp l i ed to Morgantown , areas to the  east and  west , and  as far  north as Mount  Morri s ,  
Pennsy l van i a .  A trun k l i ne w i th exces s  capaci ty i s  avai l a b l e  to serve the i mmedi ate v i c i n i ty of 
the project s i te .  

Serv i ce to new dwe l l i ng s  i nvol ves a tap charge of $ 1 80 i f  a l i ne i s  ava i l ab l e .  Otherw i se , the 
cost of extend i ng serv i ce l i nes i s  borne by the customer who i s  re i mbursed as  others tap the new 
l i ne . The cost of extens i on and tap i s  $ 2 37 .  

Sewage treatment  capaci ty for Monong a l i a  County i s  6 m i l l i on gpd .  Cu rrent ly , 3 . 5  mi l l i on gpd i s  
p roces sed . Repai rs to an i n terceptor sewe r are schedu l ed for comp l eti on by September 1 981 . 
Th i s  i nterceptor sewer has a 1 . 5 m i l l i on gpd capaci ty and wi l l  ra i se to 5 mi l l i on gal  the sewage 
treated per day . Upon repai r of the i nterceptor sewe r ,  30 , 000 peop l e  wi l l  be serv i ced by the 
sewer system . Th i s  i nd i cates an average per cap i ta ut i l i zat i on of 1 67 gpd .  The  Morgantown 
Sani tary Board i s  under court order to upg rade the system to i n c l ude secondary treatment by March 
1 983 . Upgradi ng wi l l  i nc rease capac i ty to 9 mi l l i on gpd .  

In creased demand for  sewage capac i ty cou l d  res u l t  if  the  nei ghboring  commun i t ies of Westover and 
Grandv i l l e s hou l d  ente r the system . Cu rrent l y ,  these commu n i ti es are d i s c harg i ng raw sewage 
d i re ct ly  i nto the Monongahe l a  R i ver .  The p l anned upg radi ng of the Morgantown system wi l l  provi de 
s u ffi c ient  capac i ty to accommodate these commun i ti e s  and ,  i n  add i t i on , a l l ow for s i gn i fi cant 
future demand .  

The charge for sewer taps  for i nd i v i du a l  res i dences i s  $ 1 75 when a sewer l i ne i s  avai l ab l e .  I f  
a sewe r i s  not avai l ab l e ,  the property owner i s  req u i red to pay the cost o f  extend ing  ex i st i ng 
l i ne s  and i s  then reimbursed as others tap the new l i ne .  Under th i s  method , the cost of l i nes  
and taps  nece s s i tated by new constructi on is  borne enti re ly  by the owne r .  I nasmuch  a s  new 
serv i ce i s  pai d for by the i nd i v i dual  and use of exces s capaci ty ensures  l owe r rates by reduc i ng 
per un i t  costs , the Mo rgantown Sani tary Board i s  eager to comm i t  any excess  capac i ty .  

3 . 2 . 4. 6  Transportati on 

Morgantown i s  7 mi l es south of the p roposed SRC- I I  s i te and i s  the maj or popu l at i on center i n  
the area ( Fi g .  3 . 1 ) .  I t  i s  l i nked w i th the s i te by Routes 1 9 ,  1 00 ,  and 5 3 .  L i tt l e  commut i ng 
i s  expected from Fai rmon t ,  about  22 mi l es from the s i te , because of the de l ays i n  bypa s s i ng the 
Morgantown are a .  On the Pennsyl van i a  s i de , the c i ty of Po i nt  Mari on expe ri enced i ncreased 
economi c act i v i ty because of the constru ction  of the Fort Mart i n  Gene rati n g  Faci l i ty ,  whi ch 
ne i ghbors the p roposed s i te .  Pennsyl van i a  i s  connected to the s i te v i a  Routes 1 9  and 1 1 9  and 
I n te rstate 79 . 

The maj or  roads i n  the area , such  as I nte rstate 79 , U . S .  48 , and U . S .  1 1 9 ,  are h i gh-den s i ty 
s tructures  expected to be abl e to accommodate add i t i ona l  traffi c .  I nte rstate 79 , wi th a 1 9 78 
average da i ly traffi c vol ume of 1 2 , 000 veh i c l e s , i s  a maj or  north-south connector. However ,  
there are three i dent i fied poi nts of potenti a l  traffi c congesti on where del ays cou l d  be 
encountered  by SRC- I I  re l ated traffi c .  These congesti on gateways are : ( 1 ) Osage I nterchange , 
( 2 )  Star C i ty Bri dge , and ( 3 )  Poi nt Mari on Bri dge  i n  Pennsyl van i a .  These congest i on poi nts  
occur at the poi nt of tran s i t i on in  fl ow capaci ty between connecti ng routes . 

Around the p l ant s i te ,  the most l i ke l y  access roads are l ower capac i ty state and county roads 
i nc l ud i ng  West  V i rg i n i a  1 00 ,  wi th an average dai ly  traffi c vol ume of 1 300 , and County Route 53 , 
w i th an average dai ly  traffi c vol ume of 950.  These are rural  country roads and are not des i gned 
to han d l e  appreci ab l e  vol umes of traffi c .  Structura l l y ,  these roads cannot hand l e  heavy l oads such  
as  cement  and  g ravel trucks . 

The State of West  Vi rg i n i a  i s  p l ann i ng to upg rade acces s  roads from Inte rstate 79 to the proposed 
s i te .  Deta i l ed p l ann i ng for th i s  road upgrad i ng i s  underway , and res u l ts wi l l  not be avai l ab l e  
unt i l the fi rst q uarte r o f  1 981 ( see Sect.  4 . 2 . 4  - Trans portati on ) .  

One sched u l ed ai rl i ne and two commuter a i rl i nes provide  ai r acces s to Morgantown . Two ra i l roads 
serve the area for rai l  fre i g ht , and a l arge barge frei ght  system on the Monongahe l a  that has  a 
9- ft-deep channe l  to the Oh i o  Ri ver at P i tts burgh i s  acces s i b l e .  

3 . 2 . 4 . 7  Archaeol ogi cal , h i stori ca l , and pal eontol ogi cal  resources 

Archaeol ogi cal  s i tes 

Seven archaeol og i cal s i tes were di s covered du r i ng  an archaeol og i ca l  ground s urvey of the proposed 
project s i te by the West V i rg i n i a  Geo l og i ca l  and Econom i c  Survey . They are Fort Mart i n  ( 46-MG-72 ) ,  
Fort Harri son ( 46-MG- 73 ) ,  the Garl ow farm ( 46-MG-74 ) ,  Be l l d i na ' s  Bottom ( 46-MG-75 ) ,  Ri dgetop Mound 
( 46-MG- 76 ) ,  the Van Voorh i s  farm ( 46-MG-77 ) ,  and the Stone C i rc l e  ( 46-MG-8 ) .  
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The Ri dgetop Mound i s  not to be affected by the proj ect and needs no further d i s c us s i on .  The Fort 
Harri son s i te wi l l  be fenced and protected from further i mpacts . The rema i n i ng fi ve s i tes  were 
i nvesti gated because of the i r  prox im i ty to the proposed fac i l i ty .  

Archaeol og i ca l  i nvesti gati ons were conducted i n  two stages . The fi rst stage was to determine  what 
wa s actual ly there and whether any subsurface features were present that wou l d  i nd i cate the 
i n tegri ty of the s i te .  Th i s  stage was conducted by p l ow i ng and d i s k i ng the area , fo l l owed by a 
g round s urface col l ecti on . Where concentrati ons of arti facts were found , test p i ts were dug to 
determ i ne i f  any subsurface features  ( post mol ds , hearths , etc . ) exi sted .  When subsurface fea
tures were uncovered , the second stage was  imp l emented w h i c h  i nvol ved more test p i ts to  better 
i denti fy the cu l tural rema i n s .  I n  s ome cases , the second step was expanded by more i ntens i ve 
excavati on because of the comp l e x i ty of the s i te .  

The fo l l ow ing  i s  a s ummary of the archaeo l og i ca l  testi ng  program for each of the f ive  s i tes that 
cou l d  conce i vably be affected by the SRC- I I  proj ect .  

T he  Van  Voorh i s  s i te ( 46-MG- 77 ) . The s i te ,  l ocated on a promi nent ri dge top , i s  a 1 0-acre pasture 
enc l osed by a barbed wi re fence . The s i te was i nvest i g ated by Mi d-At l anti c Archaeo l og i ca l  Research , 
Inc . i n  May and August  of 1 980 to determi ne i ts archaeol ogi cal  s i gn i fi can ce . 

The fi e l d  was p l owed and di sked , then the p l owed su rfa ce was systemati ca l l y s urveyed to determi ne 
the di stri bu t i on of arti facts . Duri ng the reconnai s s ance , arti facts were col l ected and the i r  
pos i t i on s  "fl agged" t o  i dent i fy the l oc i  o f  concen trati on s .  The recovery o f  474 arti facts i den
ti f ied the s i te as an Amerindi an settl ement area. Dur i ng the fi rst stage of i nvesti gati on , a red 
ocher featu re was exposed that establ i shed the i n tegri ty of the s i te .  Con sequent ly , the second 
stage of i nvesti gati on was i nst i gated . The second stage i nvol ved the str i pp i ng  of the topso i l  i n  
transects ; these tran sects were al i gned north and south a t  i n terva l s  o f  1 7 . 5  m .  Ev idence o f  a 
structure , post mol ds , f i re hearths , a poss i b l e  buri a l , and vari ous arti facts were unearthed . 
Arti facts col l ected i n  the area ( both stages 1 and 2 )  tota l ed 1 225 ; arti facts i n c l uded project i l e  
poi nts , net we i ghts , b l ades , sc rapers , hammerstones , ce l ts , dr i l l s ,  nutti ng  stones , pest l e s , and 
sundry other i tems . A l s o  abundant wa s l i th i c  materi al  s uch as ch i ppage and core fragments . 
F i recracked rock wa s al so  abundant . Evi dence of charred h i c kory and chestnut fragments was 
uncovered at the s i te .  Ana lys i s  of s u bfeatures , fl ora , and funct i onal  analys i s  of arti facts 
i ndi cates the area was probab ly  a seasonal camps i te where l i t h i c s  we re produced , n uts were har
vested , and pos s i b l y  other foods were gathered and processed . The projecti l e  chronol ogy s uggests 
the s i te was i nhabi ted as early as 7000 B . C .  and as recently as about A . D . 1 25 0 .  The Van Voorh i s  
s i te was d i v i ded i nto three l oc i  accordi ng to arti fact concentrati on . Current ana l yses  s uggest 
that each of these three areas may have had a d i ffe rent econom i c  funct ion . 

The s i te ' s  c u l tural record i s  un i q ue and represents an i mportant cu l tural  resource to the archaeo
l og i ca l  di s c i p l i n e .  Con sequentl y ,  the s i te i s  e l i g i bl e  for nomi nati on t o  the Nati onal Reg i ster o f  
Hi stori c P l aces . In  consu l ta ti on wi th the West  Vi rg i n i a H i storical  Offi cer , the State Archaeol o
g i s t ,  and the Nati onal Reg i ster ,  a data recovery program has been schedu l ed for the 1 981 s ummer 
fi e l d  season . 

Fort Marti n ( 76-MG- 72 ) .  Fort Mart i n  i s  an h i stori ca l s i te l ocated abo ut 1 mi l e  northwest of the 
Monongahe l a  Ri ver. M i d-At l an t i c  Archaeol og i cal  Research , I nc . , wa s  s ubcontracted to do i n i t i a l  
i n vest i gati ons o f  the fort area i n  the s umme r o f  1 980.  A control l ed surface col l ecti on an d an 
excavati on of test u n i ts were compl eted in the fi rst stage of research . The fort proved to be 
i n tact desp i te be i ng  i n  a farmed fi e l d .  A tota l o f  4082 h i stori c arti facts were recovered ;  these 
ranged from domesti c i tems such as  pewter utens i l s  and ceram i c s  to such i tems as  tobacco p i pes and 
weapon ry .  The cerami c i nventory suggests the fort was occupi ed from around 1 770 unti l the 1 9th 
century .  A second stage of test i n g  was impl emen ted in August 1 980 . Test excavati on s  of the s i te 
revea l ed the foundati on of a forge , a cel l a r ,  and a domest i c  area . Arti facts from these test 
u n i ts date the occupat i on of the fort more preci se ly : 1 7 76 to 1 840 . Because the s i te reta i n s  i ts 
i n tegrity and very few forts i n  West  V i rg i n i a  have been excavated , the s i te has poten t i a l  to s hed 
l i ght on West  V i rg i n i a ' s  early front i er hi story .  As a res u l t ,  the fort i s  e l i g i b l e  for nom inat i on 
to the Nati onal Reg i ster of H i stor i c  Pl aces . In consu l tati on wi th the State Hi stori cal Preserva
t i on Off i ce r ,  the State Archaeol og i s t ,  and the Nati on a l  Reg i ste r ,  a data recovery prog ram has been 
p l anned for the fi e l d  season of 1 981 . 

Be l l d i na ' s  Bottom ( 46-MG-75 ) .  Bel l d i na ' s  Bottom i s  l ocated on the west bank of the Monongahe l a  
Ri ver i n  Monongal i a  County , West  V i rg i n i a ,  about 8 km downs tream from Morgan town . The s i te 
occup i es a two- terrace fl oodp l a i n .  

The f i rst stage o f  i nvest i gati on was carri ed out by GAl Con s u l tants , I n c .  ( GA l ) ;  i t  cons i sted 
of an archaeol og i cal  s urvey ( p l ow ing , di s k i ng , and control l ed s u rface co l l ec t i on ) and test i n g  
prog ram . Resu l ts of the fi rst stage of wo rk di s covered a n  archaeol ogi cal  s i te o n  the l ower 
bottom and several s parse arti fact concentrat ions on the upper terrace . More i n tens i ve excava
t i on wa s carr ied out on the l ower bottom . As a res u l t  of th i s  tes t i n g , GA l un covered a Monon
gahe l a  V i l l age Ham l et ( c i rca 500 B . C .  to A . D .  1 000 ) and pos s i b l y  another spec i a l i zed acti v i ty 
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area associ ated wi th Monongahel a V i l l age or a compl ete ly  i ndependent s i te .  The Mononga hel a 
V i l l age has been i dent i fi ed a s  46-MG-75 Al ; i ts arti fact  d i stri bution  appears to be a typ i ca l  
Monongahe l a  V i l l age p l an wi th houses s urrounding  an open centra l p l aza or courtyard . Ev i dence 
of a stoc kade around the v i l l age has not been found . The sma l l er s i te has been i denti fied  as 
46-MG-75 A2 ; i t  does not fit the pattern of a Monongahel a V i l l age . Arti facts are i nterspersed 
over the enti re area of 46-MG-75 A2 . The temporal re l at ion s h i p  between the two l oc i  i s  unc l ea r .  
Potsherds  are the most  common arti fact type , b u t  proj ecti l e  po i nts a n d  l i th i c  debr i s  have a l so 
been recovered . Bone i s  present but not wel l preserved ; mussel  she l l s  are better preserved than 
the bone . T h i rty-seven features were i denti fied ; these i nc l ude l enses  of compact red s i l ty c l ay -
wh ich  was produced by f i r i n g  the ground s urface - postho l es , trash  p i ts ,  and mi dden accumu l ati ons . 

Bel l d i na ' s  has been seal ed by 0 . 5  to 0 . 7  m of steri l e  a l l uv i um ,  wh i ch has protected the cu l tura l 
remai n s  from recent d i sturbance . Because th i s  s urface i s  s t i l l  i ntac t ,  house l oc i  wi th a ssoc i a ted 
features are preserved and can prov i de deta i l ed i nformation  on i ntras i te var i ab i l i ty in arch i tec
ture , arti fact  d i stri bution , s ubs i stence techn i ques , and v i l l age organ i zati on . The amount of 
knowl edge the Bel l d i na s i te can prov i de the archaeol og i ca l  d i sc i p l i ne i s  i mportant and , as  a 
res u l t ,  ma kes the s i te el i g i bl e for nom i n ation  to the Nati onal  Reg i ster of H i stor ic  P l aces . I n  
cons u l tat ion  wi th the State H i s to r i ca l  Preservation  Off icer , t h e  State Archaeo l og i s t ,  and the 
Nati onal  Reg i ster , a data recovery program has been drawn up  for the 1 981  f i e l d season . 

Gar l ow farm (47-MG-74 ) . Archaeol og i c a l  researc h was conducted on the s i te during  J une 1 980 by 
WAPORA , I n c . The s urface col l ecti on of the s i te revea l ed s ubstant ia l  art i facts i n  the d i sturbed 
p l ow zone ; about 1 1 00 art i facts were uncovered .  Tool s ,  proj ecti l e  poi nts , and nutti ng stones  
were present in  fa i rl y  l a rge  numbers .  Arti facts ranged from 700 B . C .  to  A . D .  1 000 . The majori ty 
of arti facts were debi tage-waste fl a kes produced i n  the manufactur i ng and retouch i ng of too l s .  
Testi ng  of the area d i d  not reveal any subsurface features . 

Data from the s i te appear to be out of context , and no features were present ; consequentl y ,  
the s i te appears not to b e  s i gn i f i cant .  Because of t he  h i gh y i e l d of  art i facts , however , some 
further test i ng , such  as  mov i ng more of the top so i l  wi th mach i nery to expose s ubso i l  and search 
for any s ubfeatures that may be presen t ,  has  been recommended .  

T he  Stone C i rc l e  (46-MG-8 ) .  T he  s i te was i nvesti gated by WAPORA , I nc .  Cu l tura l resource work  
on the s i te produced not h i n g  of s i gn i fi cance ; consequentl y ,  no restri cti ons  or further i nvest i 
gati ons  are req u i red . 

H i storica l  bu i l d i ngs 

F i ve potent i a l l y  h i s tori c  bu i l d i n g s  were i denti f ied on the proposed SRC - I I s i te in 1 979 . They 
were Mapl e P l ace , Fort Mart in  Church , the Garl ow farmhous e ,  the G i ngri c h  hou s e ,  and Fort Mart i n  
School /Commun i ty Center . Three of the structures , Fort Marti n  Schoo l / Commun i ty Center , Fort Mart i n  
Churc h , and the G i ngri c h  house , are con s i dered to b e  affected by t h e  proj ect ,  and two o f  them , 
the Fort Marti n  School /Commun i ty Center and the G i ngr i c h  house , are e l i g i bl e  for the Nati onal 
Reg i ster of H i stori c P l aces . The other two structures were not to be affected by the project and 
consequently needed no further work .  

The G i ngri ch  Hou s e .  The G i ngr i c h  house was bu i l t  by  Marsha l l J .  Garl ow sometime before 1 880 . 
The home i s  accompanied  by a guest house , barns , and a cri b a s  wel l a s  a one-horse work  s l e i g h .  
The tupel o o r  wi dow ' s  watch i s  a d i s t i nct ive feature o f  the home a n d  may b e  a des i gn Marsha l l 
Garl ow remembered from travel s to the eas t .  The fami l y  cemetery i s  one-ha l f  mi l e  due west  on 
the h i l l s i de ;  tombstones date back to the 1 700s for the fi rst Garl ow fam i l y  members . 

Samue l  G i ngri ch  purc hased the house i n  1 974 wi th the i ntent of restoring  the i nter i or and exterior  
of the  house a s  c l ose to the  ori g i na l  cond i ti on as  pos s i b l e .  Great care was taken of the chestnut 
wood tupel o ,  c herry wood fi repl aces , sta i r  ra i l i ngs , and the popl ar woodwork i ngs . The exterior 
popl ar s i d i ng is  now covered wi th a l umi n um s i d i ng for protec t i on . The home was run down but 
was in  good structural cond i t i on on ri ver stone foundation wi th a sol i d  c hestnut ma i n  beam . 
The attention  to deta i l  during  restoration  and the deta i l s  bu i l t  i n  by Marsha l l Garl ow make th i s  
home a fi ne exampl e  of 1 9th century sel f-suffi c i ent  farmi ng operations . 

The G i ngr i c h  house  had o l d  ti es to the farm i ng commun i ty ( the Garl ows were among the f irst  
settl ers ) . Becau se of  i ts h i stor ic  t i e s  wi th the  farm i ng tradi t ion  of  the  area , the  excel l ent  
i nteri or wood craftsmans h i p  s uch  as the  f i rep l ace and  sta i rway , and the unusua l  arch i tecture 
typ i fi ed by the w i dow ' s  watc h ,  the house i s  e l i g i bl e  for nom i nation  to the Nati onal Reg i ster of 
H i stor i c  P l aces . I n  consu l tat i on wi th the West V i r g i n i a  State H i stori ca l  Preservation  Offi cer , 
the house i s  tentati vely p l anned to be used a s  a v i s i tor center for the S RC - I I  projec t .  

Fort Mart i n  School . Fort Mart i n  School  i n  the Cas s D i str i c t  i s  one of three frame , one-room 
schoo l houses i n  West V i rg i n i a . The school bu i l d i ng now standi ng was bu i l t  around 1 898 . I t  i s  a 
frame bu i l d i ng wi th f ie l dstone fou ndation ; s i nce 1 966 , i t  has  been u sed a s  a commun i ty center .  
The bu i l d i ng s i ts on  the s i te o f  the ori g i nal  schoo l house b u i l t  i n  the early 1 830s . The s c hool 
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i s  e l i g i bl e  for nom i nat i on to the Nat i onal Reg i ster of H i stori c P l aces . I n  consu l tat ion wi th the 
West V i rg i n i a  Sta te H i sto r i ca l  Preservation  Off i ce r ,  the school house i s  tentat ive ly  s chedul ed 
to be moved to the G i ngr ich  House compl ex and to be i ntegrated i nto the v i s i tor center p l an s . 

Fort Mart i n  Methodi st Church . The beg i nn i ngs  of the Fort Mart i n  Church l ay w ith Char l es Mart i n  
encouragi n g  Methodi st  c i rcui t ri ders t o  preach at h i s fort . Entr ie s  i n  " B i shop Fran c i s  Asbury ' s  
Journa l "  provi de ori g i na l  documentati on of h i s  vi s i ts to Fort Marti n :  "Thursday , J u l y  1 4 ,  1 785 , 
. . .  I p reached at Co l one l  Marti n ' s  Fort . . .  , and Tuesday , J u ly  1 5 ,  1 778 , . . .  I preached at 
a new chapel  near Co l onel Marti n ' s  and fel t much l i fe ,  l ove , and power . " A q uote i n  " Robert Ayres 
Journa l "  states  that B i s hop Asbury a l so preached at Marti n ' s  i n  1 784 and 1 786 . 

The l and grant of one acre and l og s  for the church provi ded one of the fi rst chape l s  on the ol d 
Redstone C i rc u i t .  The l and  g ran t s i te i s  acros s  the road , d i rectly west  of the c urrent Fort 
Ma rt i n  Church . The ori g i n a l  chapel  was not compl eted unt i l the mi d l 790s  and was a ba l con i e d ,  
l og structure . A manuscri pt wri tten for the West  V i rg i n i a  Conference o f  the Method i s t  Church 
by Reveren d W. W. Sutton and enti tl ed "The Veterans Cane" ( 1 955 ) refers to the b u i l d i n g  as  a 
" smal l ,  o l d l og church w i th a ga l l ery . " He states that the b u i l d i n g  was sti l l  standi ng  i n  1 840 
and that , s ometi me afterward , Fort Marti n res i dents dec i ded to " ta ke down the ol d l og structu re . "  
A deci s i on was made to reta i n  one of the best l og s  and "make i t  u p  i nto canes " to be presented 
to promi nent Methodi st church l eaders . 

A frame bu i l d i n g  was ra i sed i n  1 840 between the road and the ex i st i n g  church . The b u i l di ng 
served the con gregat i on unti l 1 9 1 0  when the curren t bri c k  church was constructed .  T he  use  of  
bri c k  for  constructi on at th i s  ear ly  date wa s not  common . 

The chu rch  has had a cont i nuous , acti ve congregati on s i nce Co l one l  Marti n ' s  t ime , and i t  has  
been an i ntegra l part in  the g rowth of Methodi sm to the west  of  the Appa l achi an s v ia  the vari ous 
Methodi st  c i rc u i ts .  The awardi n g  of canes to "men of age and l ong  years of Method i s t  serv i ce "  
s ti l l  conti nues .  The unmarked graves i n  the churchyard cemetery may b e  those o f  Co l one l  Marti n 
and h i s  fami l y .  

Ordi nari l y ,  ch urches are not nomi nated t o  the Nati ona l  Reg i ster of Hi stori c P l aces u n l e s s  the 
s tructure has un i q ue arc h i tecture or un l es s  some s i gn i fi cant event has  happened there . Al though 
the Fort Mart i n  Ch urch has strong hi sto ri cal  t i es to the area , it does not meet  the standards set 
for the Nati onal Reg i ster of H i stori c Pl aces . The arc h i tecture i s  not un i q ue ,  and n o  s i gn i fi cant 
event took p l ace in  the c urrent bu i l d i n g .  Thus , it  is  i ne l i g i bl e .  

Pa l eon tol ogy 

The pal eontol ogy of the area was i nves t i gated i n  1 979 .  Noth i ng of s i g n i fi can ce was  found ;  
conseq uent ly , n o  further research wa s req u i red .  

3 . 3  ALTERNAT IVE  S ITE 1 - EQUAL I TY , OH I O  COUNTY , KENTUCKY 

The Equal i ty ,  Kentucky ,  s i te ( F i g .  3 . 8 ) i s  one of two a l ternati ve s i tes  se l ected for compari son 
w i th the p roposed Fort Mart i n  s i te ( F i g .  2 . 6 ,  Sect .  2 . 3 . 2 . 2 ) . Al ternat i ve s i tes  for the proposed 
SRC- I I  project were eval uated , u s i ng reconna i s sance-l evel data . The s i te sel ecti on methodol ogy 
i s  d i s cu ssed i n  Appendi x B .  

3 . 3 . 1  Land 

3 . 3 . 1 . 1 Loca t i on 

The a l ternat ive Equa l i ty s i te con s i sts of over 400 ha ( 1 000 acres ) l ocated on the Green River , 
about 1 . 6 km ( 1  mi l e )  west of the town of Equa l i ty i n  northwestern Kentucky .  The ent i re s i te 
i s  wi thi n the boundaries  of Oh i o  County , about 2 1  km ( 1 3  m i l es )  wes t of the county seat of Hart
ford on the two- l ane Equal i ty acces s  road ( see F i g .  3 . 9 ) . The county ' s  l a rges t pop u l at i on 
cente r ,  Beaver Dam , i s  l ocated 25 . 6  km ( 1 6  mi l es )  east of the s i te .  Other l ocal  towns of 
consequence are Central C i ty and Greenv i l l e ,  32 km ( 20 mi l es )  and 45 km ( 28 mi l es )  wes t ,  
respecti ve l y ,  i n  Muh l enbe rg County , and L i vermore , 43 km ( 2 7  mi l es ) no rth i n  McLean County .  
The maj or trade center for the area i s  Owens boro , 6 4  km ( 40 mi l es )  north i n  Dav i e s s  County 
( personal commun i cati on from Dav i d  Doctor , Green R i ver Area Deve l opment  Di stri c t ,  to Jeff 
Rexhausen , November 2 4 ,  1 980 ) . Al l of these d i s tances are road mi l es .  The re l at i ve s i zes of 
the town s in the Equal i ty s i te i mpact area are presented in Tabl e 3 . 25 .  
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F i g .  3 . 8 .  Locat ion  map o f  the Equal i ty s i te .  ( The exact  s i te boundary has not been determ i ned . )  

3 . 3 . 1 . 2 Land use  and devel opment 

The Equal i ty s i te is l ocated in a predomi nantly rural sett i n g .  Abou t  50% of the s i te i s  l ocated 
i n  the Green Ri ver fl oodpl a i n ,  and the other 50% i s  in the h i l l s  east of the r i ver .  About  hal f of  
the  fl oodp l a i n  i s  cu l ti vated for corn producti on , a nd  l ess than hal f of the h i l l y l and i s  u sed 
for pasture l and .  Most of  the  rema i nde r of the  s i te i s  wooded but is  not acti vely l ogged . About 
320 ha  ( 800 acres ) of  the en t i re 405-ha ( l OOO-acre ) s i te are c l ass i fi ed as pr ime farml and , and 
70 ha  ( 1 75 acres ) are addi t i ona l  soi l s  of statew ide importance . The underl y i n g  coal depos i ts 
are not currently  bei n g  m ined .  About  1 0  res i dences are currently  l ocated i n  the h i l l y porti on 
of the s i te area .  
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Fi g .  3 . 9 .  Reg i onal l ocation  of the Equal i ty al terna t i ve s i te .  

Al though the faci l i ty wou l d  �e l ocated i n  one rel ati vely smal l sect i on o f  O h i o  County , a much  
l arger area wou l d rece i ve l and u se  and  soci oeconomi c impacts a s  a res u l t of th i s  project .  Th i s  
l arger area wi l l  be referred to as the soci oecon omi c i mpact regi on and con s i sts of Oh i o ,  Muh l en
berg , McLean , and Dav i es s  coun t i es , those jur i s di cti ons that  are  expected to absorb the  g reat 
maj ori ty of project-re l a ted workers and the accompanyi n g  impacts ( Sect . 4 . 3 . 4 . 1 ) .  

Tab l e  3 . 26 presents a pi cture of current l and  use i n  the i mpact regi on .  Vary i n g  i n ten s i ti es of 
agri cu l tural and mi n i ng acti v i ty are present throughout the four-county i mpact area . Pr ime 
farm l and  on the fl oodp l a i n  to the north and west has produced l arger-sca l e farm i n g ;  coal stri pp ing  
acti v i t i es a re l ocated throughout the  reg i on .  

Oh i o  County rema i n s  prima r i l y  acti ve i n  agri cu l tural product i on ,  w ith  some s i gn i fi cant coal 
acti v i ty ,  a l though empl oyment in th i s  i ndustry has  been decl i n i ng in recent years ( personal 
communi cati on from R i ck H i ten , Pennyri l e  Area Deve l opment D i s tr i ct to Marti n  Schwe i tzer , November 
26 , 1 980 ) .  Land u ses i n  the more metropol i tan county of  Dav ies s  to the north are characteri s t i c 
of that area ' s  g reater i ndustri a l i zati on , especi a l l y  i n  and a round Owensboro .  McLean County i s  
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Table 3.25. Population o f  counties a n d  towns i n  the 
Equal ity, Kentucky, impact area, 1 980 

Ohio County 2 1 ,845 

Equal ity 50 

Hartford (and rural  area l 3,752 

Beaver Dam l a nd rural areal  6,867 

Daviess County 8 1 ,941  

Owensboro 57,862 

McLean Cou nty 1 1 ,058 

Livermore land r u ral area l 3,424 

M u h l e nberg County 32, 31 5 

Central City land ru ral area l 3,8 1 6  

Greenv i l le  5,2 1 5  

Sources: M o h am med Tauqi,  Kentucky State P l a n n', n g  

Office, personal com m u n i cation, N o v .  2 5 ,  1 980; U .S. 

Census B u reau, perso n a l  communicat ion based on pre· 

l im i nary f igu res from the 1 980 census of popu lation, 

Nov. 25, 1 980. 

Table 3.26. Percentage 01 cu rrent land use in 
Equality, Kentucky , impact region 

Cou nty 

O h io D av iess McLean M u h len berg 

U rban/bu i lt up 3 .73 a 
Ag ricu ltu ra l  33.77 65.85 72.71 a 
Forest 64.60 26.63 25.76 a 
Other  1 .63 3 . 79 1 .33 a 

a N ot available beca use land use su rveys have not been conducted 
in M u h lenberg Cou nty. 

st i l l  predomi nate l y  agri c u l tu ra l , wi th sma l l  amounts of coa l m l n l ng acti v i ty .  Muh l enberg County 
i s  experi enci ng an i nc rease i n  mi n i ng , whereas i ts agri c u l tural  base rema i ns for the most part 
unchanged .  The overal l reg i on i s  i n  the process of see k i ng i ndustr i al acti v i ty . 4 2 

Oh i o ,  Davi e s s , and McLean Counties  a l l have county-wi de l and  use  p l ann i ng , zon i n g  ordi nances , 
and subd i v i s i on regu l at ions  under the reg i onal  coord i nati on of the Green R i ver Area Devel opment 
D i stri ct .  The D i str i c t  has pol i c i e s  favorabl e to i ndus tri a l  growth in these counti e s . 4 3 
Muh l enberg County ,  a part of the Pennyri l e  Area , a l so  practi ces zon i n g , s ubd i v i s i on regu l a
t i on , and bu i l di ng and hou s i ng code enforcement and i s  fa vo rabl e to i ndustri a l  growth . 4 2 

3 . 3 . 1 . 3  Geol ogy and so i l s  

Major  topograp h i c  featu res of the s i te i nc l ude the Green R i ver fl oodp l a i n  w i th th ree s l ough 
wetl and areas , ma k i n g  up about one-ha l f  the s i te ,  wi th l ow h i l l s  in the rema i nder of the area.  
Most  ti l l abl e fl oodp l a i n  area is used fo r farmi ng ; the h i l l s  and l ow- l y i n g  area s are wooded .  
Topog raph i c  re l i ef between the fl oodp l a i n  and  the h i l l s  i s  30 to  45 m ( 1 00 to  1 50 ft ) ,  and h i l l 
s i des  are moderatel y  to steep ly  s l op i ng . 

Soi l s  

Two maj or so i l assoc i ati ons have devel oped on the Equa l i ty s i te : W i l l ston-Zanesv i l l e- Frondorf 
i n  the upl and areas and Newark-Ups i de-Me l v i n  in the fl oodp l a i n  area . The W i l l s ton -Zanesvi l l e
Frondorf assoc i ati on i s  devel oped over s i l tstone and sandstone bedrock ,  and ranges from c l ayey to 
sandy s i l t ,  i s  moderatel y  to wel l dra i ned , and conta i n s  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 .  Loess  caps some h i l l tops 
in the are a .  Surface hori zons on hi l l s i des are sandy to pebb l y  soi l s .  
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The Newa rk-Ups i de-Me l v i n  assoc i a t i on soi l s  on the fl oodp l a i n  are genera l l y  med i um to dark-brown 
s andy s i l t  l oams , i n  contrast  to u p l and soi l s ,  wh i ch are redd i sh- to yel l ow i sh-brown w ith  moderate 
c l ay content .  F l oodpl a i n  so i l s  are characteri zed by 0 . 3 to  0 . 7  m ( 1 2  to  30 i n . ) of  medi um- to 
dark-brown , s i l ty to sandy l oam , overl y i n g  l i ght- to medi um-brown , f ine  to medi um sand of  the 
a l l uv i um .  I ron and manganese nodu l es form in the l ower porti on of the s urface so i l s .  F l oodpl a i n  
so i l s  are exce l l ent agri c u l tural soi l s ;  about  75% qua l i fy as  prime farml and .  

Geo l ogy 

The a l ternati ve Eq ua l i ty s i te ,  l ocated i n  the western Kentucky coal f ie l d ,  i s  underl a i n  by bedrock 
of  the Pennsyl van i an L i sman and Carbonda l e format ions . Coa l i s  mined on adjacent tracts , and 
mi neabl e reserves of No . 1 4  coal may exi st  on the s i te .  Some gas  and o i l are produced in the 
area ; however , no known o i l  or  gas  reserves are on the s i te .  Pennsyl van i an strata beneath the 
s i te are i nterbedded s andstone , s i l ts ton e ,  s ha l e ,  l i mes tone , and coa l . So i l  deve l o pment over 
bedrock i s  t h i n  in the h i l l y porti on of the s i te ,  but as  much as  30 m ( 95 ft ) of al l uv i um covers 
the bedrock s urface near the Green Ri ver.  

The s i te is  l ocated in  se i smi c ri s k  zone 2 near the zone 3 border .  The Rough Creek Fau l t  Zone , 
a maj or structura l e l ement of the reg i on , i s  about 1 6  km ( 1 0  mi l es )  north of the s i te ;  a zone 
of smal l er east-west trendi ng  fau l ts i s  1 9  km ( 1 2  mi l es )  to the south . I t  i s  not poss i b l e  to 
assess  s ub s i dence or l i q uefact i on potent i a l  of a l l uvi um because  of the l ac k  of i n fo rmat ion on 
phys i cal character  of the materi a l . 

3 . 3 . 1 . 4 Terrestr i al ecol ogy 

The a l ternat ive Eq ual i ty s i te cons i sts of approxi mately equal  areas of Green Ri ver fl oodp l a i n  
and h i l l s ,  wh i ch ri se  3 0  t o  4 0  m above the fl oodpl a i n .  Ri pari an forest occup i es about one-hal f 
the fl oodp l a i n .  Three streams that enter the Green R i ver on the s i te s upport hardwood swamp 
forest .  Exce l l ent habi tat exi sts for wood duck , raccoon , mi nk , a nd  other s pe c i e s  typ i ca l  of  
wooded swamps .  Vegetati on i n  these areas i s  mature b ut  ha s  been d i s turbed by  se l ect i ve cutti ng . 
The remai nder of the fl oodpl a i n  cons i sts of prime farml and and i s  primari l y  devoted to the 
c u l ti vati on of corn . 

Hedgerows domi nated by b l ack  oak d i v i de the sma l l fi e l ds , mak i n g  them parti cu l arly acces s i b l e  
to wi l d l i fe and provi d i n g  corri dors between the wooded area s .  The h i l l s  are most ly  covered 
wi th oak- h i ckory forest .  The presence of a few very l arge trees wi th typi cal  open-fi e l d growth 
l ends evi dence that most  of th i s  a rea was once pasture . The recently abandoned farml and 
s ucces s i on has  progres sed to the sma l l tree stage . 

The ba l d  eag l e  and arcti c peregrine  fal con , Federa l ly  des i gnated as endangered , may rare l y  pass 
through the area dur i n g  mi grati on , and gray and I nd i ana bats may use  the s i te duri n g  the s ummer .  
The State of  Kentucky recogni zes but does not erotect certa i n  s pe c i e s  that are rare w i t h i n  the 
State but not l i s ted in the Federa l Register. 4 Those s pe c i e s  that may be found i n  the fl oodpl a i n  
wetl ands i nc l ude the mas ked o r  common shrew , s outheastern o r  Bachman ' s  s h rew , swamp rabbi t ,  
western l es ser s i ren , three-toed sa l amande r ,  and four-toed sa l amande r .  T h e  ent i re s i te mi ght 
be u sed by the rare bobcat ,  southeastern bat , and smal l -footed myoti s .  

3 . 3 . 2  Water 

3 . 3 . 2 . 1  Surface water hydrol ogy 

The a l ternati ve Eq ua l i ty s i te ,  l ocated at approxi mate l y  Green R i ver M i l e  756 , i s  about 1 3  km 
(8 mi l es )  south of the confl uence of the Rough  and Green ri vers . The fl oodp l a i n  at the s i te 
i s  about 2 . 5  km ( 1 . 5  mi l es )  w i de but wi dens cons i derab ly  a few mi l es downstream . One unnamed 
creek dra i n s  the bedrock h i l l s  and fl ows wes tward to the Green Ri ver through the center of the 
s i te .  I n  addi ti on , one very sma l l l ake i s  l ocated w i th i n  the s i te area boundari es , northwest  of 
Smal l hous  Church . 

The s i te i s  l ocated between two U . S .  Geo l og i ca l  Survey stream gag i n g  stat i ons . One stati on at 
Green Ri ver Mi l e  1 00 ,  near Parad i s e , Kentu cky , i nd i cated an average r i ve r  d i s charge of 260 , 572 
l i ter/s ( 9201  cfs ) .  The maximum d i s charge correspond i ng  to a fl ood e l evati on of 1 20 m ( 394 ft ) 
mean sea l evel was i nd i cated as 3 , 030 , 240 l i te rs/s  ( 1 07 , 000 cfs ) on March 5 ,  1 962 . A d i schar2e 
of 7080 l i ter/s ( 2 50 cfs ) from October 2 3  to October 2 4 ,  1 940 , was the m i n imum fl ow recorded . 5 
The 7-d ten-year l ow fl ow was ca l cu l ated as 9544 l i ter/s ( 337 CfS ) . 4 6  

I n  t he  event of a 1 00-year fl ood , t he  fl oodp l a i n  i n  t he  Equa l i ty s i te area wou l d  be compl ete ly  
covered . T he  expe cted r i ver e l evati on of such  a fl ood wou l d  be  1 2 0  m ( 394 ft ) mean sea l evel , 4 7 
wh i ch wou l d  cove r  the fl oodp l a i n  to the base of the bedrock h i l l s  east of the r i ver  ( see F i g .  
3 . 1 0  and Appendi x 0 ) .  
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Water we l l s  i n  the sand and g ravel of the Green R i ver a l l uv i um nea r the s i te can y i e l d  more than 
500 gpd . Al though the s i l t  and sha l e  beds of  the on s i te bedrock  h i l l s  wi l l  not y i e l d  water to 
wel l s  in q uanti t ie s  l a rge enough for domes ti c s upp l i es ,  sandstone beds may y i e l d  l arge q uanti t i es 
of wa ter provi ded sandstones are not wel l cemented . The g roundwater i s  usua l ly  hard and may 
conta i n  obj ecti onab l e  q uanti ti es of i ron . In addi t i on , the sal i ne water/fres h-water i nterface 
occurs wi th i n  61 m ( 200 ft) of the s urface . 

3 . 3 . 2 . 3  Surface water gua l i ty and agua t i c  ecol ogy 

H i g h  l evel s of s uspended sediments from runoff and eros i on ,  espec i a l ly  from s u rface-mi ned areas 
i n  Oh i o ,  McLean , and Mu h l enberg counti es , and from barge traffi c pose a ser ious  water qua l i ty 
probl em i n  the Green R i ver . Other pol l utants i n  the Green R i ver i n c l ude ac id  m i ne dra i nage ; 
mun i c i pa l , i ndustri a l , and agr icu l tural  wa stes ; and o i l producti on effl uents . Tab l e  3 . 2 7 presents 
data for the Green Ri ver downstream from the Equa l i ty s i te ,  reg i onal  wa ter qua l i ty data , and 
water qua l i ty cri teria  for dri n k i n g  wa ter and for the protection of aquat i c b i ota . These data 
i nd i cate that tota l di ssol ved so l i ds ( TOS ) i n  the reg i on approach the dri n k i n g  water standard. 
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Table 3.27. Water quality .,d fl ow  i n  th o  vicinity of th a  Equality site 

Concentrations are in mg/liter un less otherwise shown 

Parameter 

Flow, m3/s 
pH , units 
Temperature, OC 
Total suspended solids 
Dissolved oxygen 
Hardness, as CaC03 
Sulfate 
Chlor ide 
Fluoride 
Total dissolved solids 
Arsenic 
Barium 
Cadm ium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Merrury 
Selenium 
Silver 
Zinc 

G reen R ive� 

46-1 736 
6.6-0.3 
1 .5-30.1 
1 1 -230 

6.4-15.0 
95-220 
16-120 

3.2-14.0 
0.0-0.4 
104-319 

0 .000-<0.0 1 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...{).Q75 
0.020"'{).4 70 

0.000 1-0 .0002 
0.000-0.00 1 

<0.030 
0.000-0.060 

Regionalb 

270-1900 

60 - 1 20 

120-350 

Drinking water 
standard 

6.5-8.5" 

250" 
250" 
1 .4-2.4' 
500" 
0.05" 
1 .0" 
0.010" 
0.05" 

Ie 
0.3" 
0.05" 
0.05" 
0.002" 
O.Ole 
0.05" 
5" 

Aquatic biota 
protection limit 

6.5-9.0<1 

5.0<1 

0.3' 
104' 
0.0012-0.0120<1 
0.100" 
6.25' 
0.0009" 
1 .0<1 
0.003" 
0.35' 
0.00005" 
0.02" 
0.0001' 
O.OOO4d 

aOata for the Green R iver represent the ra.nge of values reported at Sebree in 1977 by the Ohio 
River Valley Water Sanitation Commission (1978) and at Beech G rove in Water Year 1975 by the 
U .  S. Geological Survey (1977).  

bOata from J. J. Geraghty. O.  W. Mil ler.  F .  Van der Leeden, and F .  L. Troise, Wate' Atlas of 

the United States, 3d ed., Water I nformation Center, Inc., Port Washington, N.Y., 1973. 
COata from U. S. E nvironmental Protection Agency, 1977. 
dOata from U. S. Environmental Protection Agency, 1976. 
e Oata from U .  S. Environmental Protection Agency, 1975. 
'Lowest concentration lethal to fish. Data from R. M .  Cushman, S. G. Hildebrand, R. H .  

Strand, and R .  M .  Anderson, The Toxicity o f  3 5  Trace Elements in Coal to Freshwater Biota: A 

Data Base w;th Automated Retrieval Capabilities, ORN L/TM-5793, Oak Ridge National 
Laboratory, Oak R idge, Tenn., 1977. 

9Application factor recommen.ded in ref. d multiplied by the lowest concentration reported as 
the 96-h LC90, the concentration lethal to 50% of the test organisms in 96 h, in ref. f. 

Surface waters i n  the reg i on are general l y  moderatel y  hard , w ith  reported val ues for the Green 
Ri ver  rangi ng to extreme ly  hard and wi th some trace e l ements ( cadmi um , copper , i ron , l ead , 
manganese ,  mercury , and z i n c )  rea c h i n g  concentrati ons i n  excess of cri ter i a . 

A l though the Green Ri ver f i shery i s  characteri zed by l ow product i v i ty and a po l l uti on-tol erant 
b i ota , the r i ver supports a mi xed warmwater fi s hery , i nc l ud i ng  carp , l argemou th bas s , sma l l mouth 
bass , bl ueg i l l  and other s unfi s h ,  crappi e ,  muskel l unge , wh ite perc h , buffa l o ,  and whi te bas s . 
Domi nant p l an kton i nc l ude d i a toms , green and b l ue-green a l gae , rot i fers , copepods , and c l adocerans . 
Tubi fi c i ds , c h i ronmi ds , and o l i gochaetes domi nate the benthi c  i nvertebrates . Few macrophytes 
are found i n  the channe l i zed port i on of the Green R iver . 4 8  W i l l i ams Cree k ,  fed by a sma l l 
s tream at the eastern boundary of the s i te ,  conta i n s  r i ver  carpsucke r ,  h i g hfi n carpsucker , and 
b l uegi l l .  G i z zard s had , fres hwater drum , b l ack  c rapp i e , and l argemouth bass have been col l ected 
from the s l ough  of the stream , wh i c h  enters the s i te from the north and f l ows i nto the Green 
Ri ver mi dway between the northern and southern l imi ts of the s i te .  

Impoundment and pol l ut ion  of the Green Ri ver has res u l ted i n  the l os s  of a once-di verse 
assemb l age of musse l s . 4 9  Kentucky conta i n s  f i ve mussel s Federa l l y  des i gnated as  endangered . 5 0 
Of these , on ly  the p i n k  mucket pearly mussel  (Lampsi lis orbiaulata orbiaulata ) and the rough  
p i gtow pearly mus se l  (Pleurobema plenum ) are  reported for t he  Green R i ver between l ocks 4 and  5 
i n  But l er County .  The p i n k  mucket d i stri bution  i n  the Green Ri ver i s  reported for on ly  the reach  
above Mammoth Cave . Thus , ne i ther wou l d be expected i n  the v i c i n i ty of the Equa l i ty s i te .  

T he Kentucky l i st  for threatened and endangered spec i es i s  l im i ted to those spec i e s  o n  the Federa l 
l i s t .  Occu rrence of t hese spec i es at the Equal i ty s i te i s  un l i ke l y .  The mud darter (Etheostoma 
asprigens ) and the l onghead darter (Peraina maaroaephala ) ,  w h i c h  are con s i dered rare of threatened 
fi s h  speci es in Kentuc ky but are more abundant el sewhere , are a l so restri cted to upper reaches 
of the Green R i ver  system in Kentucky . 44 

3 . 3 . 3  A i r  

Northwestern Kentucky ' S  c l imate i s  conti nenta l : the area i s  s ubject to w ide extremes of tempera
tures and preci p i tat ion . Mean month l y  temperatures range from 1 °C ( 33 ° F )  i n  January to 26°C  
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( 78° F )  in J u l y .  Annua l  preci pi ta t i on averages around 1 00 cm (40  i n . ) ;  March i s  the wettest  
month , a nd  October i s  t he  dr iest .  Mean annual snowfal l i s  about 30 cm  ( 1 2  i n . ) .  W i nds are 
moderate i n  the area , avera g i n g  a bout 3 . 5  m/s ( 8  mph ) ,  w i th a predominant d i rection of south 
to southwe s t .  Northern Kentucky i s  subj ect to a vari ety of storms . W i nter storms wi th h i gh 
wi nds , l ow temperatures , and heavy snowfal l  occur i nfrequent l y .  I ce storms or  s l eet can occur 
from October through  Apri l and present major  hazards to uti l i ty wi res  and transportat ion . 

The al ternative  Eq ua l i ty s i te i s  i n  the Evansv i l l e-Henderson-Owens boro Inte rstate Ai r Qual i ty 
Control Reg i on ( AQCR 7 7 ) . Data are bei ng col l ected i n  Oh i o  County about 29  km ( 1 8  m i l e s )  south
east of the s i te are a .  T h e  Oh i o  County s i te i s  representat i ve of cond i t i ons  at the Equal i ty s i te 
because  of i ts rural nature , l ocat i on away from major  pol l ut i on sources , and genera l meteorol og i cal 
and topograph i c s imi l ari ty .  Al l meas u red S02 concentrations  i n  Oh i o  County are wi th i n  Kentucky 
standards . Concentrat i ons  of total s u spended part i c u l ates ( TS P )  exceeded the secondary an nual 
standa rd of 60 �g/m3 ; TSP  l evel s were measured to be 6 3  �g/m3 at two s i tes . One s i te exceeded 
the secondary 24-h standard of 1 50 �g/m3 , wi th a s i ng l e  measurement of 1 56 �g/m3 ( ref .  5 1 ) .  
Fug i t i ve genera t i on of parti c l es from agri cul tural  acti v i t i e s , m i n i ng ,  o r  transportat i on i s  the 
most l i ke l y  source of TSP concentrati ons in the area .  

T he  Tennessee Val l ey Authori ty ' s  Parad i s e  Steam P l ant , l ocated near the Eq ua l i ty ,  Kentucky ,  
s i te ,  has s u l fur  d i ox i de ( S02 ) mon i tors to the north of the pl ant that show S02 concentrati ons 
to a l so be in compl i ance . 5 2 Mon i tori ng s i te No . 2 3  of Paradi se Steam P l ant recorded an annual 
average of 2 3  �g/m3 , a second h i g hes t 3-h  read i ng  of  950 �g/m3 , and second h i ghest of the 24-h 
readi ng recorded at 275  �g/m3 . Al though these currently  do not v i ol ate Nati ona l  Amb i ent Ai r 
Qual i ty Standards , l evel s at the Eq ua l i ty s i te are h i g her than at the proposed s i te at Fort 
Marti n ,  West  V i rgi n i a ,  for the 3-h and 24-h averages . 

3 . 3 . 4  Economi c ,  s oc i a l , and c u l tural 

3 . 3 . 4 . 1  Popul ati on 

The Equal i ty s i te and i ts immedi ate s u rroundi n g  area i s  sparse ly  popu l ate d .  The s i te area of 
approximate l y  400 ha ( 1 000 acres ) conta i n s  ten res i den ces , most of whi ch are l ocated i n  the hi l l s . 
The average popu l at ion dens i ty of a l l O h i o  County i s  on l y  37 person s per sq uare mi l e .  I n  1 970 , 
on l y  1 4% of the county ' s  tota l popu l at i on was c l ass i fi e d  as urban , compared w i th a statewi de 
average of 52% .  Tab l e  3 . 28 i nd i cates that  Ohi o County ' s  popu l at i on grew by  6% from 1 960 to  
1 970 and  that  McLean and Muh l enberg Counties  experi enced s l i g ht decl i ne s  in  popu l ati on duri ng the 
s ame peri od ,  whi l e  the more urban i zed county of Dav i es s  experi en ced a s i zeab l e  i n crease .  The 
1 9 70 to 1 980 period showed an overal l growth rate for the enti re i mpact reg i on of 1 4% ,  w ith  
1 6% growth in  Oh i o  County dur i ng that same peri od .  The  rap i d  urban i zati on of  the  Owensboro area , 
wh i ch occurred between 1 960 and 1 970 , has l eve l ed off s ubstanti a l l y  i n  the l ast  ten years , and 
the rema i n i ng i mpact area i s  pred i c ted to rema i n  es senti a l l y  rural  for the foreseeab l e  future . 

3 . 3 . 4 . 2  Hou s i ng 

Table 3.28. 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 i o  1 7 ,840 1 8 ,790 21 ,845 +22 
D av iess 70,708 79,486 85,702 +21 
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: Moham m ed Tauq i ,  K entucky State P la n n ing 
Office, personal com m u n ication, Nov.  25 ,  1 980; U .S .  Census 
B u reau,  personal com munication based on pre l iminary f igu res 
fro m the 1 980 census of popu lat ion,  N ov.  25, 1 980. 

Tab l e  3 . 29 presents data on the hou s i ng stock i n  the Equal i ty impact area.  Between 1 970 and 1 980 , 
growth i n  the number of hous i ng un i ts varied  from a l ow of around 1 0% i n  rural McLean and Oh i o  
counti es to a h i gh o f  26% i n  more metropol i tan Davi es s  County .  

Sources from the Green Ri ver Area Deve l opment Di stri ct  a n d  the Hartford c i ty offi ces i nd i cate 
that there i s  c urrent ly  a shortage of hous i ng in the four-county i mpact area . Avai l ab l e hous i n g  
i s  re l ati ve l y  expen s i v e ,  a n d  the constructi on l abor force i s  i nadeq uate t o  handl e exi s t i n g  
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Table 3.29. Housing stock and vacancies In the 
Equality, Kentucky, Impact area 

Total housing Percentage of 

1 970 1 980 change 

Ohio County 6,103 6,753 1 0  
Hartford 1 ,1 42 1 ,248 9 
Beaver Dam 1 ,764 2,216 26 

Daviess County 24,01 1 31 ,631 32 
McLean County 3,055 3,31 6 9 
M u h lenberg County 8,862 10 , 142 1 4  

Sources: Mohammed Tauqi,  Kentucky State P lanning 
Office, personal com m u n ication, Nov. 25, 1 980; C indy Martz, 
G reen R iver Development D istrict, personal commu n ication, 
Nov. 25, 1 980; U .S .  Census B ureau, personal communication 
based on prelim inary figu res from the 1980 census of 
population, Nov. 25, 1 980. 

demand ( personal commun i cati ons � Katheri ne Maddox , C i ty Cl erk of Hartford , Kentucky , to El a i ne 
Ll ewel l yn , November 25 , 1 980 ; Cl ndy Martz , Green Ri ver Area Deve l o pment Di stri ct to El a i ne 
Ll ewel l yn ,  November 25 , 1 980 ) .  Stati stics  from the 1 970 Cen sus that attest to the rural 
character of the i mpact area i ncl ude the h i g h rate of overcrowdi n g  ( 1 0 . 4% of al l hous i n g  un i ts ) ,  
and the l a rge number of dwel l i ngs wi th i n adequate p l umb i n g  faci l i ti es ( 21 . 9% fo r the enti re 
area and 34 . 5% fo r O h i o  County ) . 5 3 

3 . 3 . 4 . 3 Publ i c  serv i ces 

Water and sewe r. Tabl e 3 . 30 l i sts water and sewerage stati sti cs for the fou r  coun t i e s  in the 
Equal i ty i mpact are a .  Water suppl i es in Ohio  County are cl ose to be i n g  ful l y  used by current 
customers . The same i s  true of the sewerage system where average da i l y  f l ow nearl y meets the 
system ' s  des i gn capa c i ty l eve l .  Muhl enberg and Dav i es s  Coun t i es appear to have greater addi t i onal  
capaci ty for new cus tomers for the i r  water systems ; howeve r ,  Muh l en berg County ' s  sewe r system 
i s  i n  need of addi ti onal  capa c i ty .  McLean County i s  i n  the safest pos i t i on i n  terms o f  ava i l abl e 
capac i ty for both water and sewerage .  As for future addi t i ons , ten mi l e s of p i pel i n e  have 
recently been added to the Central C i ty water p l ant i n  Muhl enberg County to serve an add i ti on a l  
1 80 customers .  McLean County has pl anned expan s i ons at i ts Cal houn Water Works a n d  at i ts 
sewerage pl ant i n  the I s l and Water Department Sys tem . 

Sc hool s .  The Eq ua l i ty i mpact area ' s  school systems have experi enced fa i rl y  stabl e enrol l ment 
over the past decade w i th the except i on of su bstant i a l  i ncreases i n  the Owensboro/Davi e s s  
County d i stri cts . Unu sed capaci ty i n  al l Davi ess County School di stri cts currently total s more 
than 4500 seats . Concern i ng the other counti es of the i mpact area , there are un u sed capac i t i e s 
of 225  spaces i n  O h i o  County ,  800 i n  McLean , and 950 i n  Muh l enberg . Mi nor add i t i on s  and 
general upgra d i n g  work are p l anned for several faci l i t i es ( Earl Russel l ,  Ll oyd Tarter , Mi l dred 
Col e ,  and Earl Dev i ne ,  persona l  commun i cati on s , December 1 ,  1 980 ) .  

3 . 3 . 4 . 4  Transportat i on 

One U . S .  h i ghway ( U . S .  231 ) ,  two state routes (69  and 85 ) ,  and a l ocal access road ( the Eq ua l i ty 
road)  serve the i mmedi ate Eq ua l i ty s i te area . U . S .  231 i s  a two-l ane paved road , vary i ng i n  total 
wi dth from 6 . 2  m ( 20 ft) to 7 . 4  m (24 ft ) ,  that carr i e s  1 0% truck traffi c .  State Route 69 
has a 6 . 2  m (20 ft ) bi tumi nous surface and sup ported 2087 veh i c l es dur i n g  an average 24-h peri od 
i n  1 97 9 .  State Route 8 5  has a 5 . 5  m ( 1 8  ft ) b i tum i nous s urface and supported 1 728 veh i c l e s i n  
a s i mi l ar 24-h period i n  1 97 9 .  The Equal i ty s i te access road al so h a s  a 5 . 5  m ( 1 8  ft ) surface . 
Al l of these roads are wi thout shoul ders and run over rol l i ng  terra i n  wi th l i ttl e area for 
pas s i n g .  Si x percen t o f  the traff i c  o n  the l atter three roads i s  truck traffi c  ( Dav i d  Docto r ,  
Green Ri ver Area Devel opment Di stri ct , personal commun i ca t i on , November 24 , 1 980 ) .  

Fi gure 3 . 1 1  g i ve s  the hourly capac i ti e s  and peak hour counts for sel ected road secti ons at the 
Equal i ty s i te .  Curren tl y ,  the road system does not experi ence heavy use . 

A branch ra i l  l i ne runs between Hartford and Moorman , a haml et just east of the Equal i ty s i te .  
The sect i on has 24 km ( 1 5  mi l e s )  o f  s i ng l e  track and i s  operated under track orders a t  a max i mum 
s peed of 25 mph .  On a Federa l Cl ass  sca l e  of I (worst )  to IV , the track i s  rated as Cl ass I I .  
Fewer than s i x  tra i n s  per week run on the track , whi ch carri es about 1 mi l l i on gross ton s per 
year. There are no wei ght or hei ght l i m i tati ons on the secti on ,  and abandonment of the eastern
most part of the secti on i s  be i ng con s i dered . 54 
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Table 3.30. Water and sewerage statistics for the Equality, Kentucky, impact region 

1 0' g pd 

O h io County 
B eave r Dam M u n icipal  W ater 

and Sewer System 
H artford M u n ic ipal W ate r 

and Sewer System 
O h io Cou nty W ater D istrict 

D av iess County 
Owensboro M un icipal U ti l ity 
Owensboro Sewer Comm ission 

McLean Cou nty 
Calhoun Water Works 
I sland W ater D epartment 
C ity of L ivermore U ti l it ies 

M u h lenberg County 
G reenvi l le  U ti l ities Comm ission 
M uh lenberg County Water 

D istrict 
P lant No. 1 
P lant NO. 3 

Central C ity M u n ic ipal W ate r 
and S ewer C o m m 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: Kentucky D epartment of Commerce, 1 979. 

Water 

P eak 
dai ly 

consumption 

550 

375 

1 , 1 37 

1 3 ,524 

a 
80 

250 

397 
a 

a 

a 
1 ,599 

P lant 
capacity 

a 

500 

1 , 500 

20,000 

430 
288 
500 

750 
a 

72 

2,000 

Sewerage 

Average 
dai ly 
f low 

D esign 
capacity 

400 For pop 
of 6000 

275 300 

8,500 1 2 ,000 

1 30 200 
1 50 200 
I nd ividual septic 

tanks 

300 500 

At ca- 600 
pacity 

The Green Ri ver i s  navi gabl e and has l ocks at Ca l houn and Spotts vi l l e  to the north of the s i te .  
Tonnage carr i ed o n  the r i ver has decl i ned from 1 6 . 9  mi l l i on i n  1 970 to 1 0  m i l l i on i n  1 978.  The 
Green Ri ver system capac i ty i s  60 mi l l ion  tons  (Al Chandl e r ,  C i nci nnati  Corps of Eng i neers , 
personal commun i cat ion s , November 24 , 1 980 ) .  

3 . 3 . 4 . 5  Econom i c  base 

The economy of  the overal l impact area depends l argely on agri cul tural and m i n i ng acti v i ti es . 
Tab l e  3 . 31 presen ts data on jobs  by type of acti v i ty for the four counti es . O h i o  County ' s  
economic  base i s  depend i ng more heavi l y  on h i g h  su l fur coal i n  recent years , and agricu l tural 
acti v i t i e s  rema i n  strong . Fi gures from the Kentucky State P l an n i n g  Off ice i nd i cate that agri cul tural 
empl oyment  has decl i ned from 1 6% to 4% in the past years , but the market val ue of agri cul tural 
products in Oh i o  County reached $ 1 5 , 388 , 000 in 1 978 ( Pam Ri l ey ,  Kentucky Department  of  Comme rce , 
personal commu n i cati on , December 4 ,  1 980 ) .  

The metropol i tan area of Dav i e s s  County conta i n s  a broad i ndustr i a l  base , and the rest of the 
county mai ntai n s  some ag ri cul tural acti v i t i e s .  I n  McLean County , the economy remai ns primari l y  
agri cu l tural , wi th mi n i ng acti v i t i e s  pro v i d i ng the second l argest empl oyment  a n d  w i th a smal l 
amount of i ndustr i a l  acti v i ty .  Muhl enberg County rema i n s  predom i nantl y i n  the coal mi n i ng 
b u s i ness , wi th some agri cul tural acti v i ty and an expandi ng i ndustria l  sector . 

Who l esal e and reta i l  total s a l e s  for 1 977  are presented i n  Tabl e 3 . 32 .  Stat i s ti cs from the Bureau  
of the Cens u s  i ndi ca te that trade vol umes have i n creased by 28% in  reta i l  trade and by 72% i n  
whol esal e trade i n  O h i o  County i n  the past fi ve years . 5 5 Other counties  i n  the i mpact area have 
experi enced from 50 to more than 1 50% i ncreases i n  trade . 

3 . 3 . 4 . 6  Labor and i ncome 

Tabl e 3 . 33 l i sts se l ected stati sti cs on l abor and i ncome for the i mpact reg i on .  Ohi o County , 
where the SRC- I I  faci l i ty may be l ocated , has the l owest  med i an i n come of the four county reg i on , 
and experi enced a negl i g i bl e  4% growth i n  empl oyment  over the past decade . Empl oyment  i s  expected 
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PEAK HOURILY 
HOURLY CAPACITY 
COUNT 

50 1.070 
210 1070 
330 1 600 
250 1 1 50 
440 1 600 

Fi g .  3 . 1 1 . Current peak hourly traff i c  and hourly capac i ty fo r major  roads  i n  
the Equa l i ty ,  Kentucky ,  impact  reg i on . 

Table 3.31 . N umber of jobs by type of employment in the 
Equality, K entucky, impact area, 1979 

O hio Daviess McLean M u h lenberg 

M ining and quarrying 2,343a 81 2 U navailable 3,1 75 
Manufacturing 998 6,8 1 6  3 1 7  698 
Wholesale/ retail trade 753 7,31 5 385 1 ,655 
T ransportation and util ities 1 55 2,470 21 336 
Finance, insurance, and 1 4 1  1 , 1 72 54 208 

real estate 
Contract construction 136 2 , 151  52  391 
Service/state and local 1 , 1 85 8,485 446 1 ,742 

government 
Other 5 1 50 7 65 

All  industrial b 8, 1 76 29,371 1 ,320c 8,270 

Ag ricultu rald 537 1 ,332 473 388 

Total 8,71 3 30,703 1 ,793 8,658 

a This fig u re is for m i n ing o n ly and is therefore a low estimate for this 
sector. 

b Fig u res are 1 979 average an nual number of jobs by place of employment. 
cT h is total does not include undisclosed m in ing employment and is 

therefore lower than the actual total .  
dAg ricultural  figu res are 1 979 employment by residence. 
Sou rce: Pam R iley, Kentucky Department of Commerce, personal 

commun ication, Dec. 4, 1 980. 

Table 3.32. Wholesale and retail trade volumes for the Equality, Kentucky, impact area 

1 06 $ 

Total 1 977 sales 

Wholesale trade 

Retail trade 

Ohio 

1 3.3 

46.7 

Daviess 

360.4 

302.1 

County 

McLean 

2 5.8 

1 9. 1  

Muhlenberg 

1 20.3 

94.1 
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Table 3.33. Labor and income statistics for the Equality 
impact area 

E m p loyment Percentage of 
P er capita 

County in  unemployed 
fam i ly 

1 980 1 980 
income in 

1 980 
($ )  

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 

Source: Pam R iley, K entucky Department of 
Commerce, D ecember 4, 1 980. 

to r i se over the next decade , howeve r ,  w i th the Kentucky P l an n i n g  Offi ce p redi cti n g  a 24% growth 
rate . Dav i e s s  Co unty has experi en ced the l a rgest  ga i n  in empl oyment i n  conj uncti on wi th i ts 
i ncreased urban i zati on over the same peri od .  McLean Coun ty showed a decrease i n  empl oymen t ,  but 
i t  i s  pred i cted to g row at a h i g h  rate s im i l a r to that predi cted for O h i o  County in the next ten 
years . Muh l en be rg County has i ncreased i ts empl oyment primari ly  through  an i ncrease i n  m i n i ng 
act i v i ty .  

3 . 3 . 4 . 7  Local government taxation 

Al l property in  Kentucky is  asses sed at 1 00% of  fa i r  cash val ue . State and l ocal tax rates 
for 1 978 are provi ded in Tab l e  3 . 34 for the Equal i ty s i te area and the i mmedi ate v i c i n i ty .  

Table 3.34. Combined State and local rates per $100 valuation 

Land and b u i ld ings 

Manufactor ing mac h i nery, raw 
m aterials, goods in 
process, pollution 
contro l equ i pment 

F i n ished goods, 
office eq u ipmen t, 
veh icles, other 
tang i b les 

I n tang ib les 
(accou nts, records. 
bonds, notes, etc . )  

Leaseholds i n  I .  R .  
bond f inanced plants 

I ns id e  city I ns ide c ity of O u ts ide 
of Beaver Dam Hartford city' 

$0.864 

0. 1 50 

0.999 

0.250 

0.0 1 5  

$0.944 

0. 1 50 

1 .079 

0.250 

0.0 1 5  

$0.564 

0. 1 50 

0.699 

0.250 

0 .015  

Source: Industrial Resources, Ohio County, K entucky Department of 
Commerce, 1 979. 

In add i t i on to the general property tax ,  a 3% tax i s  l ev i ed by the county on ut i l i ty b i l l s .  
A 1 1  areas may exempt new manufacturi ng from mun i c i  pa 1 property taxes for a pe ri od of 5 years . 

3 . 3 . 4 . 8  H i s tori cal and archaeol ogi ca l  resources 

A g roup of p ri vate c i t i zens  in Oh i o  County ma i nta i n s  a l ocal Survey of Hi sto r i c  Pl aces that 
currently l i sts n i ne s i tes  of l oca l s i gn i f i cance , a l l submi tted by vol untee rs . To date , the 
state of Kentucky has conducted no comprehens i ve h i stori c s i te survey in the area , and no Oh i o  
County s i tes a re currently on the Nati onal Reg i ster o f  H i s tor i c Pl aces ( Marsha R ichmond , Ken tucky 
Heri tage Commi s s i on ,  personal commun i cation , December 2 ,  1 980 ) .  

I n i t i a l archaeol og i ca l  surveys of the bottoml ands al ong the Green Ri ver i nd i cate that further 
reconnai sance in the i mmedi a te s i te area coul d uncover up  to 25 or 30 s i tes of some archaeol og i cal 
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s i gn i fi cance . Porti ons of the Oh i o  County bottoml ands are known to have been prehi stor i cal ly  
occupi ed .  Evi dence of th i s  has  been found i n  a s i te north of t he  Equa l i ty area where s u rveys 
have produced l arge mi dden s ( s hel l mounds ) dati ng  back to 2 500 B . C .  to 1 500 A . D . Two s i tes  
east  of Equal i ty near  Wi l l i ams Creek are l i s ted  wi th t he  s tate as  archaeol ogi ca l l y  s i gn i fi cant .  
One o r  two o f  the mi dden s i tes are s uffi c i ent ly  u n i q ue t o  warrant con s i deration for the 
Nati onal Reg i ster ( D r .  Burl ey Cl ay , State Archaeol og i s t ,  personal commun i cat ion , December 2 ,  1 980 ) .  

3 . 4  ALTERNATI VE S ITE 2 :  RAVENSWOOD ,  JACKSON COUNTY , WEST V I RG I NIA  

Se l ecti on of the  Ravenswood s i te ( see F i g .  3 . 1 2 )  for  compari son wi th t he  Fort Mart i n  s i te for 
the proposed SRC- I I  p roj ect was based on the eval uation of reconna i s sance-l evel data ( F i g .  2 . 5 ,  
Sec t .  2 . 3 . 2 . 2 ) . The s i te sel ecti on methodol ogy used i s  di scussed  i n  Appendix  B .  

3 . 4 . 1 Land 

3 . 4 . 1 . 1 Locati on 

The al ternat ive Ravenswood s i te i s  64 1 ha ( 1 585 acres ) l ocated adj acent to the Oh i o  R i ve r  i n  
Jackson Cou nty , Wes t  Vi rg i n i a ,  o n  State Route 2 .  Mei gs County , Oh i o ,  i s  di rectly across the 
O h i o  R i ver  to the wes t  o f  the s i te ,  and the town of Ravenswoo d ,  West V i rg i n i a ,  is about  8 km 
( 5  mi l es )  to the northeast .  Seventy-fi ve km (47  mi l es ) to the south , on I nte rstate 77 , l i es 
Charl eston , Wes t  V i rgi n i a ,  Parkersbu rg , West  V i rg i n i a ,  i s  65 km (4 1  mi l e s )  to the north , al so  
on  1 -77 ( F i g .  3 . 1 3 ) .  T he  Oh i o  Ri ver forms t he  western boundary of  t he  s i te ,  a nd  t he  Kai ser  
Al umi num and Chemi cal  Company ' s  Raven swood Works l i es on an adj acent tract to the  n orth . The  
s i te cons i sts  of gent ly  s l op i ng a l l uv i a l  ri ver terrace depos i ts wi th h i l l s  forming  the eastern 
hal f of the area . A wooded smal l - stream val l ey ,  whi ch carri es s i te runoff a s  wel l  a s  runoff 
o ri g i nati ng  i n  the h i l l s ,  c rosses  the s i te .  A Chesapeake and Oh i o  rai l  l i ne paral l e l s  the 
Oh i o  Ri ver a l ong the western edge of the s i te .  

3 . 4 . 1 . 2 .  Land use  and devel opment  

The  Ravenswood s i te ,  not currently zoned , i ncl udes four parcel s :  Ka i ser  Al umi num and Chemi cal , 
405 ha ( 1 000 acres ) ;  McCoy , 30 ha ( 74 acres ) ;  P i nned , 59 ha ( 1 46 acres ) ;  and Eastern Star , 
1 47 ha ( 36 3  acres ) .  The s i te con s i sts  of  a narrow fl oodpl a i n  ri s i n g  gent ly  to a b road r i ve r  
terrace a n d  then i nto h i l l s  at the eastern edge of the s i te .  Ravi nes are present i n  the 
h i l l y eastern part of  the s i te .  Nearly hal f of  the s i te i s  wood l an d ;  the rest is u sed for 
agri cul tural purposes . Sl i ghtly  more than hal f of the s i te i s  mapped as p ri me farml and 
( determi nati on based on materi a l  provi ded to G .  W .  Sute r ,  Oak R idge Nati onal Laboratory ,  by 
W .  F .  Hatfi el d ,  U . S .  So i l  Conservation  Serv i ce , Morgantown , W .  V a . , Dec . 1 2 ,  1 979 ) . Most of 
the rema i nder of the s i te appears to be good qual i ty farml and or  past u re .  Primary c rops  are 
corn and soybean s .  The Keraland Recreati on Area i n  the eastern port i on of the s i te i s  a smal l 
fac i l i ty operated by Kai ser  Al umi n um and used by the i mmedi ate popul at ion . The Ke ra 
Lakes area , l ocated about 0 . 8  km ( 0 . 5 mi l es )  northeast of the s i te ,  may al so be u sed for 
rec reati onal  purposes . The smal l commun i ty of R i p l ey Landi ng , immedi ately south of the s i te ,  
cons i sts  of  several dozen res i dences . 

I n  add i ti on to the i mmedi a te s i te ,  a much broader area wi l l  recei ve l and u se  and soci oeconom i c  
i mpacts res u l t ing  from construct ion  a n d  operation  of the SRC- I I  faci l i ty .  Thi s l arger area i s  
general ly  referred to a s  the soc i oeconom i c  impact reg ion  and cons i sts  of those j u ri sd i c t i ons  
that wi l l  h o u se  t he  faci l i ty i tsel f and the  bul k of the  workers requ i red to bu i l d  and  operate 
i t .  J ackson , Mason , Kanawha ,  and Wood cou n t i es i n  Wes t  V i rg i n i a  and Gal l i a and Mei g s  count i es 
i n  Oh i o  wi l l  absorb most of the popu l at ion g rowth engendered by the SRC- I I  proj ect . Because  of  
thei r l arge exi sti ng popu l ations  and the re l at i ve ly  smal l n umber of i n-mov ing  workers they are 
l i ke ly  to house , proje ct-rel ated impacts i n  Kanawha County , where Charl eston i s  l ocated , and 
Wood County , whi ch s urrounds Parkers burg , are expected to be minor ( Sect .  4 . 4 . 4 . 1 ) .  For th i s  
reason , the soci oeconomi c impact reg i on wi l l  i nc l ude on ly  the rural count ie s  of Jackson , Mason , 
Gal l i a ,  and Mei gs . 

As can be seen from Tab l e  3 . 35 ,  the fou r  counties  that wi l l  be mos t  d i rectly  affected by the 
SRC- I I  pl ant are a l l predomi nantly rural ; re l at i ve ly  smal l amounts of l and  are urban , and l a rge 
amounts are devoted to forests and agri cu l ture . Jackson County ,  one of the th ree fas test growing  
coun t i e s  i n  Wes t  V i rg i n i a , i s  expected to i ncrease i ts u se  of l and  for res i dent i a l  and commerci a l  
purposes in  the  decade ahead  ( Di c k  Kennedy , Jackson County-Chamber Devel opment Autho ri ty ,  personal 
commun i ca t i on , Novembe r 2 6 ,  1 980 ) . Al though Mason County , West V i rg i n i a ,  is not g rowing  as  
q u i ckl y ,  it  i s  al so l i ke l y  to  expand i ts res i dent i a l  sector .  I n  Gal l i a County ,  Oh i o ,  res i dent i al 
deve l opments i n  the 1 970s moved away from the u rban center of Gal l i pol i s  i n to the outl y i ng area , 
and th i s  trend wi l l  probab l y  conti n ue (John  Cl ark , Oh io  Val l ey Reg i ona l  Deve l o pment D i stri ct ,  
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Table 3.35. Current land use In  socioeconomic Impact region 

U rban/ b u i lt-up 

Ag ricu ltura l  

Forest 

Other 

J ackson Cou n ty ,  
West V irg i n ia B 

1 .8% 

26.0% 

71 .0% 

1 . 1% 

Mason County ,  G a l l ia Cou nty, Meigs Cou nty, 
West V irg i n iab Oh ioc  O h io d 

0.9% 

35.4% 

57.2% 

6.0% 

3.9% 

40. 1 %  

53.4% 

2.6% 

3.5% 

25.8% 

58.2% 

1 2.7% 

B R ichard Kennedy, J ackson County C hamber Development A uthority, personal 
comm u n ication , N ov. 26, 1 980. 

b F loyd Mays, V irgin ia R eg ion 2 Plan n in g  and D evelopment Counci l .  personal 
com m u n ication , Nov. 26, 1980. 

c John C lark, O h io Val ley R eg ional  Development D istrict. personal com m u n icat ion,  
Nov. 26, 1 980. 

d Gai i  Re in hardt, O hi o  Department of Econom ic and C o m m u nity Development. 
persona l  com m u n ication , N ov.  26. 1 980. 

personal commun i cation , November 26 , 1 980 ) .  F ina l l y ,  Me i gs County a l so expects an expan s i on i n  
i ts res i dent ia l  and industria l  l and use  sectors ,  wi th a correspond i ng drop  i n  agricu l tural 
acreage . 5 6  

Ne i ther Jackson nor Mason count ie s  i n  Wes t  V i rg i n i a  have county-wi de l and  use control s ,  but  the 
town of Ravenswood in Jackson County does have zon i ng and s ubdi v i s i on regu l at i on s  ( D i ck Kennedy , 
Jackson County-Chamber Devel opment Authori ty ,  personal commun i cati on , November 26 , 1 980 ) , and 
Mason County ' s  Po i n t  Pl easant has a l ocal zon i ng  o rdi nance ( F l oyd Mays , West  V i rg i n i a  Reg i on 2 
P l ann i ng and Devel opment  Counci l ,  personal commun i cat ion , November 25 , 1 980 ) .  I n  Oh i o ,  both 
Ga l l i a and Me i gs count i es have county-wi de subd i v i s ion  regu l ati ons , and the town of  Gal l i po l i s  
ha s a zon i n g  ord i nance (John  Cl ark , O h i o  Val l ey Reg i onal  Devel opment D i stri ct , personal commun i ca
t i on , November 26 , 1 980 ; Greg Ke l l er ,  Buckeye Hi l l s-Hock i ng Val l ey Reg i onal  Devel opment D i stri ct , 
personal commun i cat ion , No vember 2 5 ,  1 980 ) .  

3 . 4 . 1 . 3  Geol ogy and so i l s  

The s i te con s i sts  of gently s l op i ng  a 1 1 u v i a l  ri ver terrace depo s i ts ;  h i l l s  form the eastern hal f 
of the area , and a sma l l  wooded stream val l ey carr i es s i te runoff as we l l  as runoff ori g i nat ing  
i n  the  h i l l s  s urroundi ng the  s i te .  

So i l  s 

S i te so i l s  are cl ass i fi ed i n  the Ashton-Whee l i ng-Laken assoc i a t i on , and so i l s  mapped on the 
s i te are predomi nantly of the Wheel i n g  ser i es . These so i l s  are s i l ty ,  sandy l oams to grave l l y  
l oams and have formed o n  the O h i o  Ri ver sand and gravel al l u v i um .  Soi l s  are good for agri cu l 
ture i n  l eve l and gently s l op i ng parts of the s i te ( s l i ghtly more than hal f the s i te i s  
mapped as  pr ime farml and ) .  S l opes l ac k i n g  vegetat i ve support are s ubj ect to eros i on .  A 
smal l area near the northern s i te boundary has been excavated for sand and gravel . 

Geol ogy 

The s i te i s  underl a i n  by 1 8  to 2 1  m ( 60 to 70 ft ) of a l l u v i um that fi l l s  the i nci sed O h i o  
Ri ver val l ey .  Bedrock beneath the a l l uv i um i s  i nterbedded sandstone , s i l tstone , a n d  s ha l e of  
the Perm i an Age  Dunkard Gro u p .  Bedrock crops o u t  i n  t h e  h i l l s  e a s t  of t h e  s i te .  The s i te 
l i es on the western l imb of the north-tren d i ng Parkersburg syncl i n e .  N o  ev i dence exi sts to 
i nd i cate fau l t i n g  i n  the immedi ate are a .  Sei smi c ri s k  i n  the area i s  l ow ;  the s i te l i e s  i n  
se i smi c ri s k  zone 1 .  Mi neral resources of the s i te i ncl ude sand and grave l depos i ts i n  the 
a l l uv i um.  The reg i on has gas and o i l reserves , but these are not devel oped on the s i te .  

3 . 4 . 1 . 4 Terrestri al eco l ogy 

About one-th i rd of the Raven swood s i te i s  forested . Most of the forest l and i s  mature bottoml and 
mesophyti c  forest associ ated w i th Spr ing  Creek .  Th i s  52-ha ( 1 28-acre ) woodl and , unusual  in i ts 
matu r i ty ,  l ack of d i sturbance , and compos i t i on ,  s hou l d  be avoi ded duri ng  constructi on and opera
ti on . However , w i thout s i te p l ans , fi nal determi nation  i s  not pos s i b l e .  The herbaceous  fl ora of 
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th i s  woodl and i nc l udes the fal se rue-anemone , which  is  rare in  West  V i rg i n i a  and wh i ch has an 
unoffi c i a l  State c l a s s i f i cati on  of  " sc ient if ic  i n teres t . "  A backwater pond near the mouth of 
Spring Creek c reates habi tat for waterfowl , amph i b i an s , and other semi aquati c an imal s .  A narrow 
s tri p of ri pari an fl oodp l a i n  forest  l i es between the rai l road tracks and the Ohi o Ri ver.  Most  of 
the rema i nder of the s i te cons i sts of  cropl and .  Al though no  formal b i ol ogi cal survey has been 
performed at thi s s i te ,  the unusual  q ua l i ti es of  the Spring  Creek forest  have attracted the 
a ttention  of members of  l ocal conservation organi zati ons and uni vers i ti es . Th i s  i nterest has l ed 
to requests that Ka i se r  Al umi n um preserve the s i te and to l i st i n g  of the s i te by the West  V i rg i n i a  
He ri tage Trus t  Program . 57  

The  Ravenswood s i te does  not consti tute "cri ti cal habi tat" for any s peci es Federal ly  l i sted 
as threatened or  endangered , a l though the ba l d  eag l e  and arct i c  peregri ne fal con may make 
casual  use of the s i te duri n g  ,mi g rati on , and the I nd i ana  bat may use  the s i te duri ng  the 
s unmer .  

3 . 4 . 2  Water 

3 . 4 . 2 . 1  Surface water hydro l ogy 

The s i te i s  l o cated on a l l uv i a l  terrace depos i ts adj acent to the O h i o  R iver .  Spri ng  Creek 
carri es  s urface runoff from the northern and central porti ons  of  the s i te and al so dra i n s  a 
smal l waters hed i n  the h i l l s east of the s i te .  A backwater embayment  forms a pond and wetl and 
area at  the mouth of the creek .  The southern a n d  eastern parts of  t h e  s i te are d rai ned by 
overl and fl ow i nto L i c k  Run and di rectly to the O h i o  Ri ve r .  Duri ng  peri ods of h i gh fl ow , 
f looding  occurs i n  the Spri n g  Creek and L i c k  Run areas . F l ood el evations at O h i o  ri ver 
mi l e  2 30 were provi ded by the Corps of  Engi neers , Hunt ington , Wes t  V i rg i n i a ,  Di stri c t .  F l ood 
frequency and stage e l evati on at the s i te are : 

F l ood  frequency Stage el evat ions  

(,�ear } m ft 

1 00 1 80 . 9  588 . 0  
50 1 80 . 0  585 . 1  
20  1 78 . 8  581 . 2  
1 0  1 77 . 9  578 . 0  

5 1 76 . 9  575 . 0  
2 1 75 . 5  570 . 4  
1 1 74 . 5  567 . 0  

Duri ng  a 1 00-year freq uency fl ood , a l arge backwater woul d form i n  the Spri ng  Creek and L i ck Run 
val l eys , and water tab l e  e l evat ions  in the a l l uvi um wou l d  be expected to r i se s i gn i fi cantl y .  
Fl oodi n g  wou l d  affect tri butary val l eys and the western edge o f  the s i te adj acent t o  the r i ve r  
( Fi g .  3 . 1 4  a n d  Appendi x D ) . 

3 . 4 . 2 . 2  Groundwater 

Water i s  avai l ab l e from the O h i o  Ri ve r ,  from the al l u v i al aqui fe r ,  and from bedrock aqu i fers . 
Based on data from s i mi l ar aqu i fers , groundwater y i e l ds of the al l uv i um range from 3 x 1 0-4 
to 0 . 0 1  m3/s  ( 5  to 1 05 g pm)  , 'and y i el ds from bedrock are 6 . 3  x 1 0- 5 to 0 . 02 m3/s  ( 1  to 300 gpm ) . 
Speci fi c  data on groundwater qual i ty and avai l abi l i ty are not current ly  avai l ab l e .  

3 . 4 . 2 . 3  S urface water qual i ty and aquatic  ecol ogy 

Tab l e  3 . 36 presents a range of fl ow and water qua l i ty va l ues  reported from O h i o  Ri ver stations  
upstream (mi l e  po int  204 ) and downstream (mi l e  poi n t  260 )  from the Ravenswood s i te .  The 
tab l e al so presents water qual i ty data for the reg i on in wh i c h  the Raven swood s i te i s  l ocated .  
Fo r compari son , dr ink i ng  water s tandards and  cri teri a for the  protection of aquat i c  b i ota 
are al so l i s ted .  S u rface waters in the reg i on are genera l ly  moderatel y  hard ; the O h i o  Ri ver 
in the Ravenswood area i s  moderatel y to very hard. Some trace e l ement concentrations  in the 
O h i o  Ri ver ( cadmi um ,  coppe r ,  i ron , l ead , man ganese , mercury ,  and  z i n c )  exceed d ri n k i ng water 
and/or aquatic b i ota cri teri a .  Add i t i onal l y ,  s u l fate l evel s i n  the O h io  Ri ver and reg i onal  
total di sso l ved so l i d s  ( TDS ) l evel s may approach dri n k i n g  water standards .  

Domi nant fi s h  ( by we i ght or  numeri ca l abundance ) i n  the Oh io  R i ver  i n  the reg i on o f  the 
Ravenswood s i te (mi l e  po i n t  200 to mi l e  poi n t  300 ) i ncl ude emera l d s h i ner , mimi c s h i ner , 
c hannel catfi s h ,  carp , and g i zzard s had . Sunfi s h ,  crappi e ,  whi te bas s , l argemouth bas s ,  
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F i g .  3 . 1 4 . One-hundred-year fl oodpl a i n  areas of the Ravenswood , W .  Va . ,  s i te .  

and smal l mouth bas s ,  a l though not numeri ca l l y  abundant , are i mportant s port fi shes . 5 8 
Duri ng a November 1 979 s i te v i s i t  by ORNL staff , Spri ng  Creek appeared to be moderatel y 
sed imented , a resu l t of runoff from the cl eared areas i n  the upper part of i ts waters hed ( off 
s i te )  and the l ow gradi ent drai nage ons i te ,  wi th i sol ated ri ffl e areas . On the Ravenswood 
s i te ,  Spri ng  Creek has a wooded r i pari an zone about 200 m w i de . 

Aquati c spec i e s  Federa l l y  desi gnated a s  endangered or threatened are not expected to occur  at the 
Ravenswood s i te .  The on ly  Federa l l y  des i gnated aquati c spec i es reported from West V i rg i n i a , 5 o 
the endangered p i n k  mucket pear ly  mussel  ( Lampsilis orbieulata orbieulata ) and tubercu l ed-pearly 
mussel  ( Dysnomia tour losa )  wi th i n  West  V i rg i n i a  are found on ly  in  the Kanawha Ri ver . 59  The State 
does not ma i ntai n  i ts own endangered spec i es l i s t  but rather con s i ders the Federal l i s t  appl i cabl e 
( James Rawson , Di v i s i on of Wi l dl i fe Resources , personal communi cati on to Kurt Ph i l i pp , Roy R .  
Weston Co . , Oct .  2 3 ,  1 979 ) .  

3 . 4 . 3  Ai r 

West  V i rg i n i a ' s  c l i mate i s  conti nenta l w i th warm hum i d  s ummers and cool w i nters . Average da i l y  
max i mum temperatures range from near 6°C  i n  January to near 30°C i n  J u l y .  Annual prec i p i tati on 
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Table 3.36. Water quality and flow i n  the v icinity of  the Ravenswood site 

Concentrations are in mg(liter un less otherwise shown 

Variable O h io R ivera Aegionalb Dr ink ing water Aquatic biota 
standard protection l im it 

F low, m
3

(s 300-6646 
pH , un its 6.5-8.3 6.5-8.5e 6.5-9.0d 
Temperature, DC 0.0-28.7 
Tota l suspended solids 5-306 <270 
Dissolved oxygen 6 . 1 - 1 4.0 5.0d 
Hardness, 

as CaC03 86-230 60-120 
Alka l in ity, 

as CaC03 27-72 >20d 
Sulfate 48-21 3  250e 
Chloride 1 4-70 250e 
Tota l d issolved solids 1 20-350 500e 
Arsenic <0.001 -<0.0 1 0  0.05" 0.3f 
Barium 0.0 1 0-0 . 1 10 I"  1 04f 
Cadm ium 0.00 1 -0.007 0.0 1 0" 0.00 12-0 . 1 20d 
Chromium <0.004-0.01 6 0.05" O . I 00d 
Copper 0.006-0.062 I e  0.00099 
I ron 0 . 100-9.000 0.3c 1 .0d 
Lead 0.01 0-0.050 0.05" 0.003g 
Manganese 0.040-0.620 0.05e 0.35f 
Mercury <0.0005-0.0008 0.002" 0.00005d 
Selen i um <0.001 -<0.005 O m "  0.02g 
Si lver <0.001 0.05" O.OOOOlg 
Zinc 0.020-0 . 1 90 5e 0.0004g 

--_._---- ----

a Data for O h io A iver are the range of values reported for 1 977 at Be l levi l le ( R M  203.9) and 
Kyger Creek ( A M  260.0) by the O h io R iver Val ley Water Sanitation Commission ( 1 978). 

b Data from J. J .  Geraghty, D. W. M il ler,  F. Van der Leeden, and F .  L. Troise, Wa ter A tlas 

of the United States, 3d ed., Water I nformation Center, I nc., Port Washington, N .Y. ,  1 973. 
eData from U. S. Environmental Protection Agency, 1 977. 
dData from U. S.  Environmental Protection Agency, 1 976. 
" Data from U .  S.  Environmental Protection Agency, 1 975. 
'Lowest concentration lethal to fish. Data from A .  M. Cushman, S.  G .  H ildebrand, A .  H .  

Strand, and A .  M .  Anderson, The Toxicity o f  35 Trace Elements in Coal to Freshwater Biota: 

A Data Base with Automated Retrieval Capabilities, Report O R N  LITM-5793, Oak A idge 
National Laboratory, Oak A idge . Tenn . ,  1977. 

gAppl ication factor recommended in  ref. in  c multipl ied by the lowest concentration 
reported as the 96-h LC90, the concentration lethal to 50% of the test organisms in  96 h, in  ref. 
in f. 

averages 1 01 cm and occurs 2 1 1 days per year ;  snowfa l l averages 58 cm per year .  Fog  restri cti n g  
v i s i b i l i ty t o  l ess  than 1 1  k m  ( 7  mi l es )  a verages 204 days p e r  year ;  for 4 6  of those days , 
v i s i b i l i ty i s  restri cted to l es s  than 400 m ( 0 . 25 m i l e ) . Thunderstorms can be expected 46 t i mes  
annual l y ;  ha i l  i s  rare l y  ( tw i ce per  year )  noted .  W ind  s peeds a re l i ght , a verag ing  l es s  than 
3 m/s . 5 0 Wi nd  d i recti on i s  l arge l y  from the south , but l ocal  vari at ions  i n  terrai n  effect i ve l y  
channel the w i n d .  The a l ternat ive Ravenswood s i te area , l ocated i n  AQCR 1 79 ,  h a s  been j u dged by 
the State to be atta i n i ng al l amb i en t  a i r qua l i ty standards , but no mon i tors are s i ted  i n  the 
area . 4 0  However ,  emi s s i on s  from the nei g hbo r i ng Ka i se r  Al umi n um Company faci l i ty may be 
adverse l y  affecti n g  the a i r qual i ty of the s i te .  

3 . 4 . 4  Economi c ,  soci a l , and cu l tural resources 

As d i scussed in Sect . 3 . 4 . 1 . 2 . , the soci oeconom i c  i mpact reg i on con s i sts of Jackson and Mason 
count ies  in West  V i rgi n i a  and Gal l i a and Mei gs count ies  in Oh i o .  The bul k of the project- i nduced 
i mpacts can be expected i n  these coun t i es ; for th i s  reason , these coun t i e s  wi l l  be the focus  of 
the fol l ow i n g  d i scus s i on .  

3 . 4 . 4 . 1  Popu l ation  

The  past and current popul ati ons of  Jackson , Mason , Gal l i a ,  and Mei gs counties  and the  maj or 
urban centers for each are presented in Tabl e 3 . 3 7 .  A l though al l four counti e s  have experi 
enced some popu l at ion g rowth s i nce 1 960 , Jackson County ' s  rate of i n crease has been both 
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Table 3.37. Population lor counties and major municipalities in  
socioeconomic Impact region, 1960- 1980 

Cou nty M un ic ipal ity 
Popu lation 

Change 1 960- 1 980 

1 960 1 970 1 980 (%) 

J ackson, West V i rg i n ia 1 8,541 20,903 25,597 38 . 1  
R ip ley 2,756 3,244 3,424 24.2 
Ravenswood 3 ,410  4,240 4,1 26 21 .0  

M aso n,  West V i rg i n ia 24,349 24,306 26,763 9.4 
PI. P leasa nt  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 ipo l is 8,775 7,490 5,601 -36.2 

M eigs, O h io 22, 1 59 1 9,799 23,64 1 6.6 
Pomeroy 3,345 2,672 2,7 1 8  - 1 8.7  
M idd leport 3,373 2,784 2,967 - 1 2 .0  

Sou rce: U .S .  Departme nt of Commerce, B u reau of  the Census,  Census o f  Popula tion, 
1 960, 1 970, 1 980 (Pre l iminary ) .  

l arger and more constant than that of the others , wh i ch al l experi enced some degree of 
decl i ne before the onset of new growth in  the 1 970s . As menti oned earl i e r ,  Jack son County 
i s  one of three fastest  grow ing  count ie s  i n  West  V i rg i n i a .  

3 . 4 . 4 . 2 Hou s i ng 

The growth i n  the number of hous i n g  un i ts i n  the four-county i mpact regi on dur ing  the l ast 
decade i s  s hown i n  Tab l e  3 . 38 ,  as  is  the est imated magni tude of current vacan c i es . Al l 
fo ur count i es have i ncreased thei r ho us i n g  stock at a rap i d  rate i n  the l ast  ten years . 

Table 3.38. H ousing stock and vacancies in socioeconomic 
impact regIon, 1 970- 1980 

Total n u mber of 

Cou nty housing un its a Change 1 970- 1 980 V acanc ies in 1 980 
(% ) (% ) 

1 970 1 980 

J ackson, West V irg i n ia 6,898 9,342 35.4 3-5 b 

M ason,  West V i rg i n ia 8 , 1 93 1 0,224 24.8 "above average"C 

Ga l l ia,  O h io 8,201 1 1 ,480 39.9 3-5d,e 

M eigs, O h io 7,278 9,290 27.6 <1 (,g 

a
U ,S ,  Department of Com m e rce, B u reau of the Census,  Census of Housing, 1 970, 1 980 

( P re l i m i n ary) ,  
b R ichard Ken nedy, J ackson County Chamber Development Author ity, personal  

com m u n ication, Nov, 26, 1980, 
c Charles Conrad, W est V i rg i n ia Housing Development Authority, personal co m m u n ica

tion, Dec, 4 ,  1 980, 
d Ralph K le i n ,  O h io Val ley Reg ional P lanning D istrict, personal  com m u n ication, Dec, 4, 

1 980, 
e B uckeye H i lls-Hoc king Val ley Reg ional  Development  D istrict, Energy Impact Invest

ment Strategy, D raft, N ovem be r  1 980, 
' M eigs Cou nty R eg ional  P la n n ing Comm iss ion ,  Housing Plan, J u ne 1 979, 
gB ased on f igu res from the m u n icipalit ies of Pomeroy and M idd leport. 

In Jackson County ,  where the estimated vacan cy rate i s  3 to 5% , hous i n g  stock has i n creased 
by 35% i n  the l ast ten years . About  20% of a l l dwel l i ng u n i ts are mob i l e  homes , and 50% of 
the total hou s i n g  stock i s  l e s s  than 20 years o l d .  A cu rrent h i g h  l evel of resi denti a l  
constructi on i nd i cated that  growth in  th i s  area i s  l i ke ly  to continue  ( Di c k  Kennedy , Jackson 
County-Chamber Devel opment Authori ty ,  personal communi cation , November 26 , 1 980 ) . I n  Mason 
County ,  the numbers of vacanc i es in both the rental and the buyer markets are substant i a l . 
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Al though the n umber of mu l ti fami ly  un i ts here has i ncreased some in recent years , the over
whe l mi ng major ity of  l ocal  res i dents l i ve in s i ng l e-fami ly  homes . The mob i l e  home market i s  
cu rrentl y ve ry smal l ,  compri s i ng about 3% o f  total hou s i n g  stock ( Tom Bal dwi n ,  West  V i rg i n i a  
Reg i on 2 P l an n i ng and Devel opment  Counci l ,  personal  commun i cat ion , December 4 ,  1 980 ) .  

I n  Gal l i a  County , Oh i o ,  the vacancy rate for owner-occupied  u n i ts i s  about  3% , and the vacancy 
rate for rental s  i s  5% , a l l owi n g  some capac ity for absorb i n g  new g rowth . Res i dent i a l  construc
ti on has  been s Ubstan t i a l  in recent years , and l ocal hou s i ng authori t i es bel i eve that the l ocal  
market cou l d  respond to new growth in  hou s i ng deman d .  I n  add i ti on t o  trad it iona l  s i ng l e-fami l y  
un i ts , mob i l e homes a l so form a vi ab l e component o f  the hous i ng stock , part i cu l ar ly  i n  the more 
rura l  areas of the county ( Ra l ph Kl e i n ,  O h i o  Val l ey Reg i ona l  P l an n i n g  Di stri ct , persona l  com
mun i cation , December 4 ,  1 980 ) .  F i na l l y ,  i n  Me i g s  County , the growth i n  hous i ng stock duri ng the 
l ast  ten years has bare l y  kept pace wi th demand , resu l t i ng in an extremel y  tight l ocal  hou s i n g  
marke t .  Tradi ti onal s i ng l e-fami ly  dwel l i ngs  are sti l l  by far the most  popu l ar ,  b u t  mob i l e  home 
use  has i ncreased rap i dl y  in the l ast  two decades because of the l owe r cost and the ease of 
p l acement on di spersed rura l s i tes a l ong maj or roads . 5 1 

3 . 4 . 4 . 3  Pub l i c  services 

Water and sewer .  Tabl e 3 . 39 s hows current use  and system capaci ty for the maj or water and sewer 
di stricts i n  the fou r-county i mpact reg i on .  The fi gures presented in Tabl e 3 . 39 i ndi cate that 
each of the fou r  count ies  i s  currently approach i ng or  exceedi ng des i gn capac ity in at l east one 
of the i r  maj or  serv i ce d i stri cts for wate r ,  s ewe r ,  or  both . In Jackson County , the Ravenswood 
water treatment  faci l i ty i s  operati ng above des i gn capac i ty , wh i l e  in Ri p l ey the average dai l y  
fl ow a t  the sewage treatment  p l ant i s  right at the des i g n  fi gure .  Improvements are be i n g  p l anned 
for the Ravenswood p l ant and are under con s i deration in Ri p l ey .  

Estimates o f  water use and capaci ty i n  Mason County are not avai l ab l e ,  but the current water 
s upply i s  a s s umed to be adequate . The maj or  sewage treatment faci l i ty i n  the area , however , has 
an average da i l y fl ow that nearly equa l s  capaci ty , i nd i cat i ng  that peak f low wi l l  routine ly  
exceed p l ant des i gn l i mi ts .  Improvements are p l anned , but  constructi on i s  not expected to beg i n  
unti l 1 982 ,  a t  the very earl i est  ( Er i c  H i s som , Wes t  V i rg i n i a  Regi on 2 P l an n i ng a n d  Devel opment 
Counci l ,  personal commun i cati on , December 4 ,  1 980 ) .  

I n  Gal l i a  County , Oh i o , the average demand for water i n  the ci ty of  Ga l l i pol i s  i s  l es s  than the 
des i gn capaci ty of the water s upply system , but peak demand i s  currentl y equal to that capaci ty .  
The peak fl ow a t  the sewage treatment faci l i ty ,  0 . 85 mi l l i on gpd , i s  l es s  than the 1 mi l l i on gpd 
des i gn capaci ty ,  but the q ua l i ty of  the effl uent d i s charged from th i s  primary treatment faci l i ty 
i s  extremel y  l ow ,  cons i stantly v i o l at i ng EPA water q ua l i ty standards . I n  add i ti on , the faci l i ty 
has  frequent p ump station fai l ures  and i s  gene ra l l y  cons i dered obso l ete . 5 2 

I n  Me i gs County ,  p ro bl ems have been i denti fied  wi th both the water and sewer systems . I n  the 
mun i c i pa l i ty of Pomeroy , the exi st i ng sewage treatment faci l i ty is currentl y pushed beyond i ts 
des i gn capaci ty duri n g  peak fl ow peri ods . The abi l i ty of exi st i ng water and sewer l i nes  to 
accommodate new hous i n g  un i ts i s  a l so severely  strai ned . I n  Mi ddl eport , the vi l l a ge ' s  excess  
water sto rage capaci ty has  been e l imi nated by  past growth , and one  of the v i l l age ' s  s ewage treat
ment l agoons  i s  beg i n n i n g  to s how s i gn s  of  deteri orati on . 5 1 

Schoo l s .  I n  Jackson County ,  l ocal  schoo l s currently seem ab l e  to absorb new g rowt h .  Recent 
school constructi on has created the capaci ty to accommodate a l most 1 000 addi t i ona l  students , 
and more i mprovements are p l anne d .  In Mason County , loca l  offi c i a l s  fee l  that exi s t i ng 
e l ementary schoo l s cou l d  accommodate 300 more students and secondary schoo l s cou l d  handl e 
400 more . I n  addi ti on , p l anned improvements wou l d  i ncrease th i s  capabi l i ty ( Ta b l e  3 . 39 ) .  

I n  Gal l i a  and Me i gs counti e s , however , the s i tuati on i s  much di fferent . Ga l l i a County school s 
are currentl y at capac i ty ,  but p l anned i mprovements wi l l  change th i s  condi t i on i f  a school 
bond i s  approved by l ocal voters . I n  Ga l l i pol i s ,  Some room i s  avai l ab l e  for g rowth i n  the 
school system as  a who l e ,  but condi ti ons  vary from school to schoo l . No s pare c l a s s rooms 
exi st  (Jack  Mos kov i tz ,  Ga l l i pol i s  School D i s tr i ct , personal  communi cati on , December 4 ,  1 980 ) .  
I n  Me i gs County ,  capac ity a l so varies from school to schoo l . F i ve of 1 9  county schoo l s are 
currently  at or over des ign  capac i ty ( Greg Kel l e r ,  Buckeye H i l l s-Hoc k ing  Va l l ey Reg i onal  
Deve l opment Di stri ct , personal  commun i cat ion , November 25 , 1 980 ) .  

3 . 4 . 4 . 4  Transportati on 

The Ravenswood s i te i s  served by road , rai l ,  and water faci l i t i es .  As s hown i n  F i g .  3 . 1 5 ,  the 
s i te i s  l ocated on State Route 2 .  Travel l i ng west from Ravenswood to the s i te and beyond to 
Po i n t  P l easant , State Route 2 i s  a two- l ane paved road , with  3 . 4-m ( l l -ft ) l anes  and 2 . 8-m 
( 9-ft)  s hou l ders . Headi ng east from Ravenswood to Interstate 77 , State Route 2 wi dens to 



Table 3.39. E ssential pu bl ic  services in socioeconomic impact region 

Cou nty IServ i ce 
D i st r i c t  

Watera 

Cu rrent 
treatme n t  

P l a n ned 
Cu rrent 
average 

use capacity 
i m prove ment 

Jackson Co. W. Va.  
R a venswood 0. 58 Mgdb 0. 5 Mgd 
R i pley 0.3 Mgd 0. 7 2  Mgd 

M ason Co., W. Va. 
Pt. Pleas a n t  c c 

G a l l ia Co. ,  O h i o  
G al l i po l i s  1 .  7 5  Mgd 2 . 5  M gd 
G a l l i a  Co.  Wate r 0.4 Mgd 1 . 0  Mgd 

M e igs County,  O h i o  
Pomeroy 0.3 Mgd c 
M i ddleport c c 

a F igures are for m ajor sen:ice d i stricts in county.  
b M gd = m i l l i o n  ga l l ons per day .  
e I n formation i s  n o t  ava i l able.  

Yes 
Under co n -

sidera t i on 

Yes 

Cu rre n t  
average 

u se 

0. 38 M gd 
0.25 Mgd 

0 . 52 Mgd 

c 

0 . 2  M gd 
c 

Sewera 
------- -

Cu rrent Planned 
capac i ty i mproveme nts 

0 . 7 5  Mgd 
0. 2 5  Mgd U nder con-

con s idera t i on 

0.55 Mgd Yes, m a y  start 
i n  1 982. 

1 . 0 Mgd 

0. 2 7  Mgd 
c 

Current 
use 

5633 

5569 

3 2 7 1  
29 53 

4 789 

Schoo l s  

Current 
capac ity 

6660 

6269 

3 2 7 1  
3 2 50 

c 

Pl a n ned 
i m provements 

Yes 

Yes 

Yes ( I f  tax 
is passed . )  

Source s :  D i c k  K e n nedy, Jac k son County Cham ber D evelopment Author ity,  N ov .  26, 1 980; E rnie H isson, West V i r g i n i a  R egion 2 P l a n n ing and 
Development Cou n c i l ,  Dec. 4,  1 980 ; O h i o  Va l l ey R e g i onal  D eve l opme n t  Com m i ss i on,  Energy Impac t A ssistance Plan and Supplemental Community 
Facilities S tudy, 1 980; and B uckeye H i l l s  - H o c k i ng Val l e y  Regi onal D eve l opme n t  D i s t r i ct, Energy Impact Investmen t Stra tegy, N ovem be r  1 9 80. 

W 
I 

'" 



3-62 

ES·5638 

Parkersburg 

S 
E PEAK "E" c 

T HOURLY HOURLY , 
0 COUNTs CAPACITYb 
• 

A N / A  

B 600 1EKXl 
C 700 1 440  
D 380 1EKXl 
E 380 1600 
F 650 1 340  

Charleston 

'2 .... P�-2 

8 Level of Service " E" represents the peak riumber of vehicles traveling i n  both directions that can be 
accommodated by a given section of road. At this  level of service, the smooth f low of traffic is  subject to 
breakdown because vehicles are at minimum spacing. B ecause there is no room for error, this is not a desirable 
design load. 

b 1 979-1 980 actual traffic counts. The peak hour for Section B is  3:00-4:00 PM; for all other sections 
it is 4:00-5:00 PM. 

Fi g .  3 . 1 5 .  Curren t peak hourly traffi c and hourly capac i ty for major roads  i n  
the Ravenswood , Wes t  Vi rg i n i a , impact reg i o n . 

four  l anes . The other major road i n  the i mmedi ate area ( i n  addi t i on to the Interstate ) i s  
U . S .  Route 3 3 ,  wh i ch i n tersects State Route 2 1 . 6  km ( 1  m i l e )  south of the  proposed s i te .  
U . S .  33  i s  a l so a two-l ane paved road , wi 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 ) near the town of Mason at the O h i o  s tate l i ne ( Dan R i ce , West V i rgi n i a  
Department o f  Hi g hways , personal commun i ca t i on , November 24 , 1 980 ) . F i g ure 3 . 1 5  shows current 
peak hourly traffi c counts and peak hourly capac i ty for the major  sections  of road s urround i n g  
the s i te .  

I n  add i t i on to the h i g hways descri bed above , the Ravenswood s i te can a l so be servi ced by barges 
because of i ts l ocation on the Oh i o  Ri ve r .  Accordi ng  t o  the U . S . Army Corps of  Engi neers , there 
s hou l d  be no probl em i n  i nst i tuti ng  barge servi ce due to the exi stence of a fi rm ban k and the 
l ac k  of sand bars in the area ( Bi l l  E i ge r ,  U . S .  Army Corps of Engi neers , personal commu n i cati on , 
November 25 , 1 980 ) . Ra i l  access  i s  al so avai l ab l e .  Current l y ,  the s i te i s  served by a s i ng l e  
track wi th  pas s i n g  s i di ng s , wh ich  wou l d  al l ow for the del i very of  feedstocks and the export o f  
p rocessed materi al s ( J i m  Ha l e ,  Ches s i e  Ra i l road System , personal commu n i cat ion , November 25 , 
1 980 ) . 

3 . 4 . 4 . 5  Economi c base 

Current empl oyment  by major  job  category for each of the four  count ies in the soci oeconomi c 
i mpact reg i on i s  presented  i n  Tab l e  3 . 40 .  Jackson County , West V i rg i n i a , w i th more than hal f 
i ts total j obs i n  manufacturi ng , has far more acti vi ty i n  th i s  sector than any of the other 
co unti e s ; the Ka i ser  Al umi n um and Chemica l  Company ' s  Ravenswood Works prov i des the l argest 
share of  these i ndustr ia l  j obs . On the other end of the scal e ,  on l y  one out of every ten 
jobs  in Mei gs Co unty i s  in manufactur i ng , but mi n i n g  i s  much more important here than in the 
other count i e s  of  the impact reg i on and accounts for more than one-th i rd of  total emp l oyment . 
I n  Mason County ,  Wes t  V i rg i n i a ,  cons tructi on , manufacturi ng , trans portation  and ut i l i t i e s , 
and government are al l important to the l ocal economy , account i n g  for rough ly  equal s hares of 
l ocal empl oyment .  I n  Ga l l i a County , Oh i o ,  nearly hal f o f  al l empl oyment  i s  i n  the government 
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Table 3.40. N umber of  jobs by  type of  employment in  the 
socioeconomic Impact region, 1 979 

J obs 
J ackson County, M ason , Gal l ia ,  Meigs, 

West V irg i n ia West V irg in ia O h io Ohio 

M in ing  80 50 300 1 71 3  
Construction 460 1 980 696 298 
Man ufactur ing 421 0 1 630 1 207 402 
Transportation and uti l i t ies 220 1 550 1 3 1 4  1 44 
Wholesale/reta i l  trade 1 250 960 1 793 825 
F in ance, insurance and real estate 1 70 1 60 234 1 33 
Services 540 840 1 906 287 
Govern ment 1 020 1 430 2364 802 
Ag ricu l ture ,  forestry, and f ish ing 1 33 257 a a 
Total 8093 8857 9827 4608 

a D ata not ava i lable because there are fewer than 3 employees in this sector. 
Sources: J e rry Reveal ,  West V i rg i n ia E m p loyment Security Commission , personal 

commun ication ,  Dec. 8, 1 980; and State of O h io ,  B u reau of Em ployment S ervices, D ivision of 
Research and Statistics. 

and service sectors , but  s i gni fi cant numbe rs of jobs  are a l so found i n  the trade , transpor
tati on , ut i l i t i e s , and manufacturi ng sectors . Al though the total number of  peopl e empl oyed 
i n  agri cu l ture i s  re l a ti ve l y  smal l i n  al l fo ur  counti es , l ocal acti v i ty i n  th i s  area i s  
s u bstant ia l . The total val ue o f  agr i cul tural products i n  1 978 was nearly $ 3  mi l l i on i n  Jackson 
County ,  roughly $8 mi l l ion  i n  Mason and Mei gs Counti es , and more than $ 1 0  m i l l i on i n  Gal l i a  
County ( Betsy Steven son , West  Vi rgi n i a  Department o f  Empl oyment  Secu r ity ,  personal communi cati on , 
Dec . 2 ,  1 980 ; Ga i l  Re i nhardt ,  O h i o  Department of Econom ic  and Commun i ty Devel opment ,  personal  
COlTllluni cati on , Dec .  1 ,  1 980 ) .  

Total vol umes of  who l esal e and reta i l  trade fo r each co unty i n  the i mpact region  are s hown 
i n  Tabl e 3 . 41 . I n  both the whol esal e and reta i l  sectors , Gal l i a County has far more act i v i ty 
than any of the other impact counti e s .  

Table 3.41. Wholesale and retail trade volumes for the 
socioeconomic impact region, 1977 

J ackson County ,  W est V i rg i n ia 

M aron County, West V i rg i n ia 

G a l l ia County, O h io 

Meigs County, Ohio 

Wholesale trade 
(in $ m i l l ions) 

1 7.6 

3 1 . 2  

54 

1 2  

Retail trade 
( i n  $ m il l ions)  

62.4 

50.3 

85.3 

54.9 

Sou rce: U .S .  Department of Commerce, Census of Wholesale and 
Retail Trade. 

3 . 4 . 4 . 6  Labor and i ncome 

Ta b l e  3 . 42 s hows the rate of unempl oyment and per cap i ta i ncome w ith i n  the soci oeconom i c  
i mpact reg i on .  Jackson County ,  West  V i rg i n i a ,  has  both t h e  h i ghest rate of  unempl oyment 
( 7 . 2% )  and the h i ghest  per capi ta i ncome ( $6990 ) of a l l  fo ur  impact count i es . Gal l i a County 
Oh i o ,  has  the l owest  unempl oyment rate ( 5 . 2% ) , and Mei g s  County ,  Oh i o ,  has the l owest  per 
ca p i ta i n come ( $5976 ) .  Both Oh i o  · coun t ies  are wel l  under Oh i o ' s  statew i de per cap i ta i ncome 
of $7858 , and the two Wes t  V i rg i n i a  counties  fa l l on ei ther s i de of thei r state ' s  average 
of  $6629 .  Ga l l i a and  Ma son counties  enjoy l ower unempl oyment rates than  do thei r respecti ve 
states as a whol e ,  wh i l e  Me i g s  and Jackson counti es ' unempl oyment fi g ures fa l l on the h i gh 
s i de of thei r state averag e s .  

3 . 4 . 4 . 7 Local governmen t taxa t i on 

Al though the primary i mpacts from the SRC- I I  project woul d extend over a four-county reg i on , any 
property tax pai d by the fac i l i ty wou l d  go only to Jackson County as the j u ri s d i ct i on i n  wh i ch 
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Table 3.42. Labor and Income statistics for the socioeconomic Impact region 

Location 

J ackson Cou nty, West Virg i n ia 
Mason County, West V irginia 
State of West Virg in ia 
Gal lia County, O h io 
Meigs Cou nty, O h io 
State of O h io 

1 979 employment
a U nemployed 1 979 

(% )  

8093 
8857 

9827 
4608 

7.2 
5.4 
5.6 
5.2 
6.3 
5.9 

aWorkers employed in county. 

1 978 per capita i ncome 
(%)  

6990 
6242 
6629 
6 1 95 
5976 
7857 

Sources: J erry Reveal, W. Virginia Employment Security C o m m ission, personal communication, 
Dec. 8,  1 980; State of O hio, B u reau of Employment Services, D ivision of R esearch and Statistics; and 
U .S.  Department of Commerce, B u reau of Economic Analysis, Surveys of Current Business, April, 
1 980. 

the fac i l i ty w i l l  actua l ly  be l o cated.  Neither  the ne i ghbor ing  mun i c i pa l i t i es of Ravenswood and 
R i p l ey nor the other three impact counti es wou l d  be empowered to tax the project . The fo l l ow ing  
d i scus s i on , therefore , wi l l  focus  so le ly  on Jackson County .  The  reader s hou l d  bear  i n  m ind , 
howeve r ,  that no taxes wi l l  be l ev i ed on the faci l i ty by � j uri s d i c t i on unt i l fu l l  ownersh i p  
i s  transfe rred from the Federal gove rnmen t  to the p ri vate sector a t  the end o f  the demonstrati on 
phase , s hou l d  the deci s i on be made to proceed wi th comrneri ca l i zati on . 

The 1 980 total assessed val ue for a l l  taxab l e  property i n  Jackson County i s  $2 1 1 m i l l i o n .  Over 
75% of th i s  property i s  l ocated i n  the rural taxi ng d i str icts  of the county where the proposed 
fac i l i ty i s  to be s i ted ; the remai nder i s  i n  the muni ci pa l i ti es of Ravenswood and Ri p l ey .  The 
$21 1 mi l l i on f i gure i s  arri ved at by asses s i ng a l l taxab l e  p roperty at 50% of " true val ue , "  
yi e l d i ng a n  assessed val ue equal  to about one-th i rd of market val ue . I n  the nonmun i c i pa l  
d i stri cts , personal  property s u c h  a s  farm equ i pment and l i vestock ( C l a s s  I )  i s  taxed at a rate o f  
$0 . 6 3 1  per $ 1 00 of  asses sed val ue , owner-occupi ed res i dent i a l  dwel l i ng s  ( C l ass  I I )  are taxed at 
$1 . 268 per $ 1 00 of a s ses sed val ue , and commerci a l  and i ndustri a l  property ( C l as s  I l l )  i s  taxed at 
$2 . 52 per $ 1 00 of asses sed va l ue ( W .  A .  R i gg s , Jackson County Tax As sess o r ,  person a l  commu n i ca
t i on , December 1 980) . Total property tax revenues co l l ected in  the nonmu n i c i pa l  d i stri cts of 
Jackson County amounted to $2 . 68 mi l l i on in  1 979 , wi th about 60% com i ng from personal property 
and the rest comi ng from real e state ( Mrs . W i l son , Jackson County Tax Department , persona l  
communi cat ion , December 1 980) . 

No tax i s  currently  l ev i e d  on construction  work i n  prog res s  ( CW I P )  i n  Jackson County ; no coopera
t i ve arrangements exi st whereby taxes col l ected from property l ocated i n  the rural d i stri cts i s  
s hared wi th the county ' s  muni c i pal governments . Tax reductions  o r  exempti on s  are genera l l y  not 
offered to i nduce i ndustri a l  fac i l i t i es to l ocate in Jac kson Cou nty , as i s  someti mes  done by 
other l ocal  governments ( W .  A. R igg s ,  Jackson County Tax Asses sor , personal commun i cat ion , 
December 1 980 ) .  New i ndustry can rece ive  favorabl e treatment from the State governmen t ,  however ,  
wh i ch offers a B u s i nes s  and Occupation  Tax cred i t  and a seven-year tax exemption  o n  demonstration  
fac i l i t i es . I n  add i t i on , new State- l evel tax i ncenti ves are bei ng con s i dered for the purpose of 
attrac t i ng new energy-re l a ted i ndus tri a l  fac i l i t i es to the state ( Beth Hoyt , West V i rg i n i a  
I ndustri a l  Deve lopment Board , personal commun i cat ion , December 1 980 ) .  

3 . 4 . 4 . 8  H i stori cal  and arc haeo l og i ca l  resources 

In  the i mmedi ate v i c i n i ty of the Ravenswood s i te ,  f i ve archaeol og i ca l  s i tes have been i dent i f i ed 
by the West  V i rg i n i a  H i stori c Pres e rvati on Off i ce .  I n  add i t i on , Ka i se r  Corporati on ' s  Ravenswood 
Works i s  reported to be bu i l t  over a l ater pre h i s tori c v i l l age . Another archaeo l og i ca l  s i te 
e l sewhere i n  Jackson County i s  current ly  be i ng cons i dered for i nc l us i on i n  the National  Reg i ster 
of H i stori c P l aces . Accord i ng to the State H i stori c Preservation  Offi c e ,  t h i s  ent i re area i s  
r i c h  i n  archaeo l o g i ca l  s i tes  because  of the widespread presence of pre h i s tor ic  I n d i an settl ements . 
Any add i t i onal  d i s tu rbance i n  the s i te area may uncover addi t i onal  arc haeo l og i ca l  i n fo rmat i on , 
and fo r th i s reason , a thoroug h  archaeo l og i ca l  s urvey of the s i te wou l d  be requ i red before 
proj ect construction  cou l d  beg i n  ( Roger W i s e ,  West  V i rg i n i a  State Archaeo l og i st ,  personal com
mun i cat i on , December 1 980) . 

Turn i ng to the subject of h i stori c resources ,  four s i tes  i n  Jackson County are l i s ted i n  
the Nati onal  Reg i ster :  one  resi dence , one  school , and  two covered bri dges . The  State H i stori c 
Preservati on Offi ce  has  judged that other s i tes  i n  the county are probab ly  e l i g i b l e  for the 
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Na t i onal Reg i ster as  wel l ,  but  none of these are in  the immed i ate v i c i n i ty of the proposed 
s i te .  Add i t i ona l l y ,  the town of Ravenswood i s  thought to be e l i g i b l e  as  a H i stori c D i stri c t .  
Other s i gn i fi cant s i tes may turn up as  the resu l t  of a state hi storic  survey , but s u c h  an 
effort has not been underta ken ( Mi c hael  Paul ey , West V i rg i n i a  State H i stori c Preservat ion  
Off ice , personal commun i cati on , December 1 980 ) . 
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4 .  ENVI RONMENTAL CONSEQUENCES AND M I T I GAT I ON MEASURES 

Section  4 presents an ana lys i s  of the pred i cted impacts from construct ing and operat ing the 
proposed S RC- I I  demonstrati on p l ant at the Fo rt Mart i n ,  West  V i rg i n i a , s i te ( Sect . 4 . 2 )  and the 
a l ternati ve s i tes of Equal i ty ,  Kentucky ( Sect . 4 . 3 ) , and Ravenswood , 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 are l i ke ly  to ari se s houl d the pl ant be commerc i a l i zed 
at an expanded capac i ty ,  mo thba l l ed ,  or decommi s s i oned . Secti on 4 . 1  d i scusses  the occupationa l  
and publ i c  hea l th effects of produ c i n g  and  u s i n g  SRC products . Secti ons  4 . 5  and  4 . 6  present 
recommended mon i tori ng and m i t i gat ion  programs . Sect ion  4 . 7  d i scusses the rel ations h i p  of the 
proj ect to the carbon d i ox i de i ss ue , and Sect . 4 . 8  presents a s ummary of the fl oodpl a i n/wetl ands 
rev i ew .  

4 . 1  OCCUPAT I ONAL AND PUBL I C  H EALTH EFFECTS 

The publ i c  scop i n g  process  ( s ee Foreword)  revea l ed that occupational  and pub l i c  hea l th effects 
were pr i nc i pa l  concerns i n  the devel opment of a synfuel i ndustry .  Thi s section  d i s cusses  the cur
rently ava i l ab l e  data base for as sessment of the heal th effec ts of coal convers ion  faci l i t i es , the  
mater ia l s of concern , sources of exposure , and  contro l pl ans for the proposed SRC- I I  demonstration  
p l an t .  A program of data col l ection , research ,  and  assessment for  the SRC- I I  demonstrat ion pl ant 
i s  in progress  and wi l l  conti nue to be neces sary to better q uanti fy impacts . The hea l th and 
envi ronmental researc h prog ram for SRC- I I  i s  s ummar i zed i n  t h i s  sect ion , and the deta i l ed p l an i s  
g i ven i n  Append i x  Y .  

4 . 1 . 1 Bas i s  o f  occupa t i onal hea l th concerns 

Because of the l ac k  of  stud ie s  about spec i fi c  commerc i a l - sca l e  coal convers i on fac i l i t i e s , hea l th 
concerns a r i s e  primari l y  from stud i es about rel ated processes and from measu rements on process 
streams of bench- or p i l ot-sca l e  fac i l i t i es support i n g  coa l convers i on techno l ogy . 1 - 3 The most 
d i rect expe ri ence appl i cab l e to SRC- I I comes from operation  of the Fort Lewi s p i l ot p l an t .  
Experi ence from petrol eum refi neries  ( s ee Append i x  Y )  and rel ated petrochem ica l  i ndustri e s  a l so 
a i d s  i n  pl ann i ng and impl ement i ng occupati onal and pub l i c  hea l th  protect ion  programs . The appl i 
cation  of i nforma t i on ga i ned from these processes to SRC- I I i s  d i scus sed i n  the fol l owi ng  secti ons 
and in Append i x  Y .  The fi rst genera l d i scuss i on concerns the h i s tori cal bas i s  of occupati onal and 
pub l i c  heal th concerns that may be u n i q ue to coal convers ion  systems . 

As early as the l ate 1 8th  century ,  scrotal cancer was assoc i ated wi th exposure to soot . 4  Coa l 
carbon i zat ion workers exposed to comp l ex m i xtures of soots , tars , ashes , smo kes , and p i tch have 
experi enced h i gher cancer rates than the genera l popu l ati on . The Nati ona l I nst i tute of Occupa
ti onal  Safety and Hea l th ( N IOSH )  found that workers exposed to coal carbo n i zation  products 
experi enced h i gher rates of s k i n ,  l ung , b l adder , and ki dney cancer . s In addi ti on , Dol l et a l . 6  
stud ied  the morta l i ty rate of gas workers i n  Great Bri tai n  over a 1 2-year peri od and found 
s i gn i f i cant i nc reases in l u ng , bl adde r ,  s k i n ,  and s crotal cancer among coa l carbon i z i n g workers . 
Concentrations  of benzo[aJ pyrene ( Ba P )  and severa l other po lynuc l ear  aromati c hydrocarbons ( PNAs ) 
were h i g her i n  worker atmos pheres . 7  Another study shows that workers w i th the h i g hest expos ures 
to these tarry fumes exh i b i ted the greates t r i s k  of dyi ng from l ung , l i ver , and scrotal cancer . 7  
I n  humans , many exogenous and endogenous  factors affect cancer of the b l adder , but b l adder cancers 
have been assoc i ated w i th coal tar occupati ons s i nce 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 h i gher rates of th i s  d i sease for coa l gas 
workers in Japan . Kennaway and Kennawayl O found a l ung cancer morta l i ty rate i n  coke oven charger 
workers that was three t imes that of the average popu l a t i on . 

These stud i es may be i nterpreted to i nd i cate i ncrea sed potent ia l  for a var iety of cancers asso
c i ated wi th coal  conver s i on systems . Al though e l evated exposures to  carc i nogen i c  PNAs  ( e . g . ,  BaP ) 
have been meas u red , 7 coal  convers ion  processes genera l l y  conta i n  compl ex mi xtures of many hundreds 
of organ i c  compounds as wel l as  many inorga n i c  mater i a l s ( e . g . , s u l fur  compounds , trace meta l s  and 
the i r  compound s ,  and rad i oact i ve mater i a l s - in s hort , anythi ng in coal p l us anythi ng produced in 
the proces s ) . Al so , the meta bo l i c  detox i f i cat i on-toxi f icat ion mechani sms convert many fug i t i ve 
agents i nto carc i nogens and/or carci nogen i c  potenti ators . 
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Certai n  SRC process  i n termedi ates , products , by-products , and wastes wi l l  conta i n  heavy metal s and 
o rganometal l i c compounds and a broad range of comp l ex organ i c  mater i a l s , i ncl ud i ng  PNAs , aromatic  
ami nes , and heterocycl i c s u l fu r  compounds that  are known or  s u spected to  be ( 1 ) muta�en i c  i n  
mi crobi al systems or  ( 2 )  carci nogeni c , teratogeni c ,  or  toxi c i n  l aboratory an i mal s . 1  I n  an SRC 
p l an t ,  these compl ex organ i c  compounds resu l t primar i l y  from the hydrogenati on react i on . 

Al though current and projected envi ronmental q ua l i ty standards and emi s s i on l imi tati ons requ i re 
appl i cation of state-of-the-art pol l uti on control techn i ques , s tandards and l i mi tati ons do not yet 
exi st  for most  of the cl asses  of compounds that are of concern . For exampl e ,  many agents may not 
be carci nogen i c  but may act as  potent poten ti ators of carci nogenes i s  through hyperp l ast i c or  
cytotoxi c  acti v i ti es that  cause  devi a t i ons  i n  the  normal homeos tat i c  control mechan i sm . I Q- 1 4 
These tox i c  but noncarci nogen i c  and/or nonmutagen i c  agents are addressed  by the Tox i c  Subs tances 
Control Act ( TSCA) and that act ' s  appl i cab i l i ty to SRC mater i a l s i s  d i scussed in Appen d i x  T .  But , 
compl i ance w i th exi s t i ng envi ronmental requ i rements al one w i l l  not ens ure compl ete p rotect i on of 
workers , the publ i c ,  o r  the env i ronment .  Fo r th i s  reason , the  des i gn of the  SRC- I I  demonstrati on 
p l ant  focuses part i c u l a r  attenti on on m i n i mi z i n g  ( 1 ) the re l ea se of s uch mater i al s and ( 2 )  the 
exposu re of workers and the pub l i c .  Secti on 4 . 1 . 3 d i scusses  the steps p roposed for accomp l i s h i ng 
th i s .  

Furthermore , p i l ot p l ant  stud i es have shown that the compos i t i ons  of SRC process  streams , products , 
and wastes may vary and are sen s i t i ve to changes i n  coa l feedstock and process  cond i t i on s  such as  
temperature , hydrogen pres sure ,  and  res i dence t ime . Th i s  var i ab i l i ty ,  comb i ned wi th the  fact that 
only a conceptual SRC p l ant  des i gn exi sts at thi s time , reduces the ab i l i ty to p redict  the speci f ic  
compounds and  exact concentrati on s  of  s uch compounds that wi l l  be  p resent i n  products , i n ter
medi ate s treams , wastes , and occupational  envi ronments . Th i s ,  i n  turn , l im i t s  the ab i l i ty to 
q u anti tati ve l y  p redict  occupati onal and publ i c  hea l th consequences of a l tered pl ant operati ng 
cond i t i ons . 

Chemical  and b i o l o g i ca l  s creen i ng analyses of avai l ab l e  SRC p i l ot p l ant  mater i a l s by Batte l l e  
Paci fi c Northwest Laboratory i nd i cate that se l ected mater i al s are acti ve i n  certai n  tox i co l og i ca l  
tests . 1 1  However , an exten s i v e  i ndustri a l  hygi ene program h a s  been i n  p l ace s i nce startup of 
the Fort Lewi s SRC p i l ot p l an t  ( 5  years ) and there have been no  i ncreases of s k i n  cancer traceab l e  
to chemi ca l s found i n  the workers ' envi ronment .  Th i s  i s  i n  d i st i nct contrast to experi ences i n  
p revi ous  coal hydrogenati on p l ants where equ i va l ent  i ndus tri a l  hygi ene p ract ices  were not 
empl oyed . I n  one part i cul ar  case ( Inst i tute , West  V i rg i n i a ) ,  an i ncreased i nc i dence of s k i n  
tumors ( about fi vefol d )  was found i n  the work force o f  3 5 9  i nd i v i dua l s after expos u re times a s  
s hort a s  1 1  months to a s  l ong  a s  7 years . I S , 1 6  However ,  fol l ow-up stud i es o n  5 0  workers have 
not yet reveal ed an i ncrease in system ic  cancers or  in cancer mortal i ti es in that work force . l ? 
Often th i s  study i s  used to argue for the absence of system i c  cancers . Rather ,  the age of the 
workers , the l onger l atency for systemi c tumors , and the smal l number in the study pop u l at i on 
are not conduci ve to s uch deta i l .  I n  pr inci p l e ,  system i c  cancers are expected and mi ght be 
found  i n  l arger popu l ati ons  s tudi ed over l on ger peri ods of t ime .  Laboratory stud i es i n  oncol ogy 
a l so support the concern that system i c  cancers sho u l d  not be compl etely d i smi s sed from future 
cons i derat i on . Because  there has been no ep i demi o l o g i ca l l y  s i g n i f i cant popu l at ion of workers 
empl oyed i n  d i rect coal l i q uefacti on technol og ies , l i ttl e i s  known at th i s  t ime about hea l th 
consequences of l ong-term work  i n  s uch pl ants . 

Gi ven the i mpl ementati on of worker educat i on , cl oth i n g , medi ca l , and mon i tori ng  programs at the 
i n i t i ati on of SRC- I I  operati ons , work-rel ated i l l nesses wou l d  be expected to be substanti a l l y  l es s  
than those observed i n  exi sti ng  i ndustries  i n  wh i ch exposure t o  comp l ex hydrocarbons m i ght occur.  
The accumu l ated evi dence does suggest that if expos ures a re reduceds as  measured by PNA conten t ,  
coal tar p i tch vo l ati l es ,  or  benzene-sol ub l e parti cul ates , cancer i nc i dence may b e  a l so reduced . 
Of course , the evi dence i s  predomi nant from h i g h  exposure l evel s where the agent i nduces a 
s i gn i fi cant amount  of "cancer potent iat ion "  through processes  of hyperp l as i a ,  necro s i s ,  cyto
toxi c i ty ,  i nfl ammati on , etc . 1 2- I 4 At very l ow exposure l evel s ,  potenti ati on stems p ri mar i l y  from 
endogenous mechan i sms , and the dose- response curve may even become f l at , l S  as i l l ustrated by the 
typ i ca l  " hockey-st ick "  respon s e . 1 9 Th i s  behav i o r  i s  most common for l ow doses g i ven i ntermi ttently ,  
wi th s uffi c ient  separation  i n  t ime .  However ,  there i s  n o  current s c i ent i fi c bas i s  for se l ecti n g  
among poss i b l e  dose response rel ationsh i ps .  Al so , i t  i s  cl ear that t h e  best worker ( o r  general 
pop u l ati on )  hea l th protecti on i s  to g i ve pri ori ty to efforts to mi n i mi ze exposure to rel evant 
tox i c  materi a l s .  In addi t i on to mi n im i z i ng exposure through emi s s i on control s ,  p l ant  des i gn , and 
ma i n tenance procedures , a v i gorous  i ndustri a l  hygi ene program that w i l l  mon i tor  and assess  
potenti a l  occupati onal hea l th p robl ems i s  essenti a l . Exposures in  modern coal convers ion  
faci l i ti es are expected to be ,  at wors t ,  much  l ower than  was  the  case  for  the  coal  ut i l i zat ion 
technol og i es previ ous l y  d i scussed s i nce exposures wi l l  be mon i tored and contro l l ed i n  adherence to 
cu rrent and future occupat i onal heal th standards . Because  most  coal convers i on proces s i n g  i s  



4-3  

carried  out  in  c l osed systems , emi ss i on s  wou l d  l argel y res u l t from l eaks , a c c i dents , or  emergency 
venti n g  of tar ,  char ,  soo t ,  or other tox i c s ubstance . However ,  potent i al expos ures vary w i de l y  
from technol ogy t o  techno l ogy , a n d  conti nual  mon i to ri n g  wi l l  b e  e s sentia l . T h e  general features 
of  the DOE p rogrammati c approach to ensure adequate occupati onal and pub l i c  heal th protecti on are 
d i s cussed in Sect . 1 . 2 . 5 .  

4 . 1 . 2  Materi al s o f  concern 

As evi denced by chemi cal , b i o l og i cal , and epi demi o l og i cal research , coal convers i on processes , 
i n c l u d i ng l i q uefacti on , produce vari ous  comp l ex organ i c  mater ia l s that have the potent ia l  for 
s e ri ou s  adverse heal th effects . 4- 1 1 , l S These mater ia l s i nc l ude PNAs , aromati c ami nes , hetero
cycl i c  compounds , h i gh l y  s ubsti tuted phenol s ,  and other materi al s . 4- 1 1 , l S  Many of these materi al s ,  
parti cu l arly the PNAs , are al so p roduced by processes other than so l vent refi n i n g  of coal , for 
examp l e ,  pyro l ys i s  o r  i n compl ete combusti on of var i ous organ i c  materi a l s ,  i n c l u d i ng coal , wood , 
and petrol eum.  Vary i n g  l evel s of carc i nogen i c  potenti al , a s  measured i n  l aboratory rodents , have 
been observed for other syntheti c fue l s  ( e . g . , sha l e o i l ) ,  heavy coal l i q u i d s  ( Berg i us proces s ) , 
and crude petrol eum. In general , the most  pronounced effects are associ ated w i th the heavy , h i gh
boi l i ng-po i n t  ( >600° F )  l i q u i d  and  sol i d  fract i ons  of proces s  materi a l s .  I n i t i a l tests have 
s uggested that the l i ght  hydroca rbon fractions  are re l ati ve ly  free of mutagen i c  act i v i ty i n  
cel l u l ar sys tems and are probabl y free of carc i nogen i c  act i v i ty i n  rodents , al though l ow-dose 
effects wou l d  probab ly  not be reveal ed wi thout more understand i n g  of the b i o l o g i ca l  mechan i sms . 
Many of the PNA mater i a l s are sol i d  or tarl i ke at ambi ent temperatures ; al l are h i gh-bo i l i n g  and 
have very l ow vapor pres s ures at ambi ent  temperatures .  Thus , concerns rel ate pr imari l y  to 
p rocess  streams  at h i g h  temperatures and pressures  where these materi al s may be i n  vapor state . 

Re su l ts from acute tox i c i ty tests , i n  wh i ch doses a re q i ven  oral l y ,  s how that a l l SRC mater ia l s 
fal l i nto the same category - moderate acute toxi c i ty . I l Th i s  means that they are l es s  toxi c than 
many materi a l s  u sed 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 . , cau s i ng ma l formati ons i n  fetal ti s sue ) when g i ven oral ly  to the dam at 
certa i n  i nterval s duri ng gestati on . However , in most  cases  exami ned to date , s i gn s  of tox i c i ty 
were a l so found  i n  the dam . Beca use s peci es vary g reatly i n  teratogen i c  response , these resu l ts 
may not be total l y  app l i cabl e to man . P l anned research re l evant to teratogen i c  effects of SRC 
mater ia l  i n  a nonrodent  an i mal spec i e s  ( e . g . , rabb i t )  may a i d  i n  e l uc i dati ng  the teratogen i c  
potent ia l  o f  SRC materi a l s .  

4 . 1 . 3  Sources of  exposure and control pl ans 

The current ly  p roposed techn i ques  for emi ss i on control summari zed be l ow ,  a s  we l l  a s  the procedures 
under wh i ch the p l ant  wi l l  be operated and the products d i stri buted , are be i ng i n corporated i nto 
the engi neeri ng des i gn of the pl ant . Many of these techn i ques are h i gh ly  deve l oped and commer
c i a l l y  ava i l abl e and are used  i n  other i ndustri es .  Others are based on the i ndustr i a l  hygi ene 
program at the Fort Lewi s p i l ot p l an t .  Some are a l so the res u l t  of  u s i ng t h e  best ava i l ab l e  
technol ogy ( BAT ) t o  con trol emi s s i on s  from those poi nts i n  the process where the process materi al 
i s  s u spected to have s i gn i fi cant toxi col og i cal acti v i ty .  

These techni ques can b e  broadly c l a s s i fi ed as  eng i neeri ng control s i ncorporated i nto the des i gn of 
the p l ant  and operat ing  p rocedures to m i ti gate the effects of worker and publ i c  exposu res . The 
eng i neeri ng control s are i ntended to ( 1 )  mi n i m i ze emi s s i ons from the pl ant that cou l d  a ffect  the 
su rroundi n g  publ i c  and ( 2 )  reduce the exposure of p l an t  workers to those materi al s s u spected of 
toxi co l o g i ca l  acti vi ty .  I nc l uded i n  th i s  l atter category i s  a thorough  i ndustri a l  hyg i ene program . 

4 . 1 . 3 . 1  Eng i neeri ng control of process  emi ss i ons duri ng normal and upset cond i ti ons 

Process operati ons cou l d  cause publ i c  exposure by th ree mechan i sms : atmos pher i c  d i spers i on ,  
wastewater di s charge , and so l i d  waste d i s posal . 

Atmospher i c  emi ss i on s  

Atmospher i c  emi ss i on s  of cri teri a pol l utants such  as  S02 , NOx ' s u spended parti cu l ate matter , 
carbon monox i de ,  and hydrocarbons are regu l ated by the Cl ean Ai r Act . 1 2 The u n i t  proces ses ,  
p rocedures , and equ i pment used  i n  the des i gn of the SRC demonstrati on pl ant are a i med at ensur ing  
compl i an ce w i t h  these reg u l ati on s .  Engi neeri ng  control s to ach i eve compl i ance w i th the Cl ean Ai r 
Act ( d i scus sed i n  Appendi 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 . 
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Atmos pher i c  emi ss ions  of  proces s  materi al s that are not c ri ter ia  po l l utants but that are suspected 
of hav i ng genotoxi c  or  other b i o l og i ca l  act i v i ty wi l l  be m in imized by the use of several advanced 
engi neering  contro l s .  The most  i mportant of these i s  a control l ed combustor to effi c i ently convert 
hydrocarbon emi s s ions  to  carbon d i ox i de and water vapor . During  norma l operations  and al l process  
up sets except the  most  severe emergen c i es , hydrocarbon effl uent streams from proces s  equ i pment 
wi l l  be compl ete l y  contai ned , and the emi s s i on s  wi l l  be sent to the control l ed combustor . Emi s 
s i ons from venting of s afety val ves , evaporati ve emi ss i ons  from tanks and f i l l i ng ope rati ons at 
product  s h i pp i ng poi nts , and a l l other re l ative ly  conti nuous  or  sma l l p o i nt sources wi l l  be 
treated i n  t h i s  fas h i on .  Fug i t i ve emi ss i on s  are d i s cussed  in Sect . 4 . 1 . 3 . 3 .  

Combu s t i on cond i ti ons i n  the control l ed combustor wi l l  be maintai ned s o  a s  to ens u re combust ion 
res i dence t imes  at turbu l ence and temperatures that wi l l  destroy the hydrocarbon compounds of 
concern . Fl ue gases from the combustor wi l l  be mon i tored to detect emi ss i ons and to adj ust  com
bustion  cond i t i ons  to ma i ntai n  h i g h  effi c i en cy control . 

Another s i gn i fi cant potenti al source of atmospheri c emi ss i ons  that may resu l t  i n  pub l i c  exposure 
to these b i ol og i ca l l y  act ive materi al s i s  the coo l i ng tower . A pre l imi nary analys i s  of heat 
rejection options i s  presented in Appendi x C. One of the most  s i g n i f i cant i nd i rect routes for 
publ i c  hea l th impacts resu l ti ng from the heat rejection system i s  from l eaks  i nto the cool i ng 
system . I f  b i o l og i cal l y  active compounds l eak  i nto cool i n g  wate r  that i s  sent to a wet-cool i n g  
towe r ,  those compounds c ou l d  b e  re l eased t o  the atmosphere through codi sti l l at i on , aerosol for
mation , or  entrai nment i n  d ri ft .  The proposed des i gn has i dentified  the proces s i ng equ i pment  that 
typi cal l y  conta i n s  the heavy hydrocarbon ( bo i l i ng po i nt >600 ° F )  materi a l s of most concern from a 
heal th standpo i nt .  Th i s  equ i pment i ncl udes the coal d i ssol ver ,  hydrogen recovery u n i ts , product 
separati on u n i ts , naphtha recovery , and the fract i onation and d i sti l l ati on u n i ts . As d i scussed i n  
Append i x  C ,  a n  i n d i re ct wet-cool i ng system h a s  been proposed for cool i ng a l l s treams conta i n i ng 
more than 2% o f  mater i a l  wi th a > 600° F  boi l i ng poi n t  to prevent l eakage from contami nating  water 
rec i rcu l at ing  in the cool i ng tower . 

Wastewater and spi l l s  

Publ i c  heal th impacts due to wastewater d i scharge wi l l  be m i t i gated by the proposed p l ant des i g n , 
wh ich  i ncorporates a s ophi st icated terti ary was tewater treatment  sys tem that emphasi zes the 
removal of tox i c  metal s and organ i c  compounds from the wastewate r  ( Append ix  C , Sect . C . 3 . 6 ) . T h i s  
system wi l l  co l l ect a n d  treat a l l proces s  wastewate rs , proces s  area runoff,  runoff from product 
s torage and s h i pp i n g  areas , l eachates from the coal s torage area , l eachates from the s l ag d i sposal  
and hazardous  waste l andfi l l  a reas , and bl owdown from the boi l er s .  Cool i n g  towe r bl owdown wi l l  be 
hand l ed i n  a separate treatment system . The system wi l l  be des i gned to treat and d i s charge al l 
wastewate r when the ambi ent characteri sti c s  of the Monongahe l a  River a l l ow i t  to be done wi thout 
v i ol at ion of i n-s tream water qual i ty standards . Desal i nation  equ i pment wi l l  be provi ded to e l imi 
nate the d i scharge and enab l e  water recycl e  w ith i n  the process  when the d i scharge condi tion  or 
i n stream water qu al i ty cond i ti ons  make the d i s charge envi ronmental ly  undes i rabl e .  

Major sp i l l s  occ urring i n  the ma i n  proces s  are a ,  the product storage a rea , o r  the s h i pp i ng area 
wi l l  be contai ned to prevent them from reach ing  g roundwater or s urface water through runoff.  The 
des i gn of the contai nment systems ( d i s cu s sed i n  Append ix  C ,  Sect . C . 3 . 5 . 3 )  is  in  di sti nct contrast 
to the tank farm at the Fort Lewi s pi l ot p l ant , where an SRC l i q u i d  spi l l  q u i c k l y  soaked i nto the 
s o i l  and contami nated l ocal  g roundwate r .  ( Reference 2 i n  Append i x  Z g i ves a detai l ed d i sc us s i on 
of the Fort Lewi s s p i l l . ) Res i dues  from c l eanup operations  at such  sp i l ls w i l l be recycl ed when 
pos s i b l e  and c ontai ned at  the p l ant s i te in a l l cases . The proposed des i gn of the product 
storage area wi l l  i nc l ude l i ners and d i kes of i mpermeabl e  materi al s ( Appendix  C ,  Sec t .  C . 2 . 1 6 ) . 

Becaus e  wastewater wi l l  be d i scharged to the Monongahel a R i ver under s ome condi t i ons , a mon i tor ing  
program wi l l  be  i ns t i tu ted to  assess  impacts ( Sect . 4 . 5 ) .  T he  prog ram wi l l  emphas i ze effl uent 
mon i tori ng  in the wastewater stream and mon i toring  w i th i n  the river for b i oaccumul at i on of p rocess 
s peci fi c  chemi cal  ent i t i es that have potentia l  for adverse heal th i mpacts a s  dete rm i ned through 
ongo i ng research and establ i s hed cri teri a .  

Sol i d  waste d i sposal  

Potenti al pub l i c  hea l th impacts due to sol i d  was te di s posal  are expected to be smal l .  Sol i d  
wastes from the demonstrati on p l ant wi l l  be d i s posed of on s i te i n  compl i ance w i th the prov l S l ons  
of the Resource  Conservation and Recovery Act ( RCRA ) . Mater i a l s of concern due to potent ia l  
publ i c  hea l th impact wi l l  be  contai ned on  the  s i te i n  two l andfi l l s  desi gned to  m i n i m i ze transport 
i nto the envi ronmen t ,  whi ch  i nc l u des g roundwater .  These l andfi l l s  are descri bed in Appendix  C ,  
Sect . C . 3 . 7 .  They wi l l  be l i ned wi th l ow-permeab i l i ty c l ay ,  w i th l eachate col l ection systems 
above and be l ow .  These l eachates wi l l  be recycl ed to the wastewater treatment p l ant .  
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The maj or  so l i d  waste s t ream in terms of vol ume generated wi l l  be t he s l ag produced by the gas 
i f i c ati on of vacuum bottoms . Prel imi nary experimental work on th i s s l ag from the SRC - I I  process 
( Append i xes C and K )  i nd i cates t hat the s l ag wou l d  be c l ass i f i ed as nonhazardous under RCRA . 
Further tests ( Ap pend ix  C )  on gas i f i ed s l ag from the  SRC- I I  process i nd i cate t hat benzene-so l ubl e 
compounds were present i n  l ow concentrat i on s .  I f  b i o l og i ca l l y  act i ve organ i c  compounds were 
present in the s l ag ,  t hey wou l d  be expected to appear in t h i s  benzene-sol u b l e  frac t i on . However , 
i n  ongo i ng research , other sol ven t sys tems wi l l  be tes ted for the i r  effect iveness i n  l ea c h i n g  of 
o rgan i c  c omponents from s l ag .  Based on ava i l ab l e  data , i t  i s  concl uded that pub l i c  hea l th  i mpacts 
due to l each i n g  of b i o l og i cal l y  act i ve organ i c  compounds from the gas i f i er wastes wi l l  be m i n ima l  
( Sect . 4 . 2 . 2 . 2  and Append i xes  C and K) . I f  tes t i n g  i n d i cates the presence of s i gn i f i cant amou nts 
of b i o l o g i ca l l y  acti ve c ompounds in l eachate from SRC- I I  gas i f i er s l ag ,  t h i s  mater ia l  wi l l  be 
treated as hazardous and d i s posed of accord i ng l y .  D u st  from s l ag d i s posa l , a poten t i a l  s ou rce of 
i n hal at ion  exposure to occupat i ona l  and envi ronmental  popu l at i ons , wi l l  be anal yzed for b i o l og i c a l  
effect i n  appropri ate assay system s .  Fug i t ive emi s s i on s  from s l ag d i s posa l  are con s i dered i n  the 
a i r  qua l i ty impact analys i s  ( Sect .  4 . 2 . 3 . 1 ) .  

Other sol id  was tes wi l l  be produced i n  smal l e r  quan t i t i es t han the s l ag ,  but  some may be more 
hazardous t han t he s l ag .  These too w i l l be stored in secu re l andfi l l s  as  descri bed for s l ag 
d i sposal  ( Append i x  C ,  Sect .  C . 7 . 2 ) . 

4 . 1 . 3 . 2  Major emergency upsets 

Em i s s i ons du r i ng emergency cond i t i on s  cou l d  be of two types : ( 1 ) an u pset or other cond i t i on that  
requ i res vent i ng  of  process  materi a l s  at a rate too great  to  prov ide  control l ed combust ion and 
requ i r i ng fl ari ng or ( 2 )  an uncontro l l ed g round- l evel  re l ease of p roces s mater i a l s res u l t i ng from 
equ i pment fa i l u re .  Emergency cond i t i ons of the fi rst type res u l t  from t he necess i ty to rel i eve 
pres s ures w i th i n  process  equ i pmen t to prevent catastroph i c  fa i l u re ( expl os i on or fa i l u re of con 
ta i nment resu l t i ng  i n  fi re ) . Such  i nc idents wi l l  res u l t  i n  the  removal of a hot , h i gh-press ure 
hydrocarbon stream from the equ i pment be i ng protected . Most  of these re l eases wi l l  be sma l l 
enough to be comp l ete ly  routed to the control l ed combustor system . I t  i s  e s t i mated that more than 
90% of the i n c i dences in w h i c h  mater ia l s a re emi tted u nder emergency cond i t i on s  can be handl ed i n  
t h i s  combus tor system . Cu rrent l y , on ly  a few maj or re l eases of the "worst-case"  type are expected 
to  be too l arge and rel eased over too s hort a t i me per i od to be treated in t he con trol l ed combustor .  

To prov i de a s i gn i fi cant  measure of  protect i on to  t he envi ronment  and  pub l i c  heal th , current p l ans 
are for al l s u c h  rel eases to  be d i rected to  an e l evated fl are system . Th i s  e l evated fl are s ho u l d  
destroy most  c ompounds hav i ng  acute tox i c i ty or  reduce the i r  concentrati on t o  l evel s that are not 
acute heal th  hazards when trans ported to poi nts of popu l at i on exposure . The fl are s hou l d  a l so 
prov ide at l ea st  part i a l  combus t i on of materi al s that have poten t i a l  l ong -term effects ( i . e . , 
b i o l og i ca l l y  act i ve compl ex hyd rocarbon s ) . The fl are wou l d  be e l evated to p rotect personnel and 
equ i pment  from the h i g h  l evel s of t herma l rad i at i on ( heat)  emi tted by f l ar i ng these l a rge  process  
upsets . 

Both the control l ed combu stor sys tem and the fl are wi l l  be des i gned to preven t ground i ng  of the 
pl ume i n  the process are a .  Thus , emergency re l eases of the fi rst type are not con s i dered to be a 
s i gn i f i cant exposure mechan i sm for the work force . Sma l l emergency re l eases that occur frequent ly  
wi l l  be d i rected to the  control l ed combustor . Large-scal e emergency re l eases t hroug h  t he fl are 
may resul t i n  on ly  part i a l  combust i on of some of the b i ol og i ca l l y  act ive  compounds . Howeve r ,  the 
concentrati ons  to wh i c h  t he pub l i c  is exposed are expected to be smal l [bel ow the l i m i t  s pec i f i ed 
by the Occupat i onal  Safety and Heal th Adm i n i strat i on ( OSHA)  for coa l -tar p i tc h  vol ati l e  ( CTPV ) 
con t i nuous  8 h id exposure of workers ] . As d i scu s sed i n  Append ix  C , the dura t i on of such  an event 
s hou l d  be l ess  t han 2 h .  Fu rthermore , such  maj or i n c i dents wi l l  be very i nfrequent and wi l l  not 
be cont inuous . ( The control l ed combu stor and fl ar i ng systems are d i s cussed i n  Append ix  C . )  

I f  emergenc i es were to ar i se i n  other process  areas where streams are tox i co l o g i ca l l y  act i ve 
( e . g . , gas i f ier  area , gas t reat i ng ) , these s treams wou l d  a l s o be vented to the e l e vated fl are .  
Such  s treams cou l d  b e  destroyed a s  effec t i ve l y  i n  a fl are a s  i n  a control l ed combustor . 

The second type of emergency cond i t i on wou l d  be due to ground -l evel equ i pment fa i l u re .  Th i s  cou l d  
re l ease a l arge qu ant i ty o f  hot , h i gh-pres sure hydrocarbons i n  an uncontro l l ed fas h i on . ( Note 
that  one purpose of the fl ar ing  system i s  to  re l i eve p ressures to prevent t h i s  type of i nc i dent . )  
Acc i dents  i n vol v i ng uncontrol l ed ground-l evel re l eases of p rocess materi al s re s u l t i ng from equ i p 
ment fa i l u re wou l d  probab l y  i nvol ve f ire o r  exp l os i o n .  Emi s s i on s  o f  process  mater ia l s res u l t i ng  
from such  an event cannot be  p red i cted at t h i s  t ime .  T he  safety analys i s  report ( see Append ix  AA ) 
wi l l  address  ( 1 ) the l i kel i hood of these events , ( 2 )  impacts that wou l d  res u l t  from the i r  occu r
rence , and ( 3 )  a ppropri ate des i gn and operat i ng measures to p rotect emp l oyees and the pub l i c .  

An uncontrol l ed re l ease o f  h i g h-temperature process  materi al s coul d ,  i n  some cases , cause fi re , 
thermal , and acute tox i c i ty hazards cons i de red to be more s i gn i f i cant than the l ong -term hea l t h  
hazards . These acute hazards wi l l  determine  t h e  des i gn  o f  s afeguards t o  m i n i m i ze t he probab i l i ty 
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of occurrence and the actions  to be taken i f  uncontro l l e d  ground- l evel re l eases occur .  The  p l ant 
des i gn w i l l  use  the best eng i neering  practices  of modern petro l eum refi n i n g  and petrochemi ca l  
fac i l i t i e s  to m i n i m i ze the l i kel i hood of such  rel eases . Personnel and equ i pment hazards  due to 
fi res  and/or expl o s i on s  w i l l  be m i n imi zed to the extent poss i b l e  by carefu l equ i pment l ayout , 
i so l a t i on of equ i pment w i th val v i ng , f i re control and eme rgency response p l ann i ng , and other such  
techn i qu e s  practi ced in  modern petrochemi cal  fac i l i t i es . 

4 . 1 . 3 . 3  En g i nee r i ng control s of fugi t i ve emi s s i ons 

Fugi t i ve part i cu l ate emi s s ions  contri bute to the total  s uspended parti cu l ate emi s s i ons of the 
p l an t .  These i nc l ude d u st i ng from coal p i l e s  and coa l - and s l ag -hand l i ng  operat ions . Such  emi s 
s i on s  fa l l  u nder the prov i s i on o f  the Cl ean Ai r Act .  Contro l  measures des i gned to compl y  wi th 
t h i s  act ( d i s cu ss ed in Append ix  C) s hou l d  m i n im i ze publ i c  heal th impacts due to th i s  source . 
Furthermore , transport of most fug i ti ve parti cu l ates wi l l  probab l y  be over s hort d i s tances onl y ,  
whi ch w i l l  restri ct envi ronmental i mpacts to areas near the fac i l i ty ( Sect .  4 . 2 . 3 . 1 ) .  Neverthe
l ess , measu rements wi l l  be made to determ i ne the phys i cal  and c hem ica l  characteri sti c s  of these 
mate ri al s .  

Add i t i onal concerns from an  occupati onal  and pub l i c  heal th v i ewpoi nt are fug i t i ve hydrocarbon 
emi s s i on s  from process  equ i pment that may be adsorbed on part i cu l ates or occur as vapors . Pump 
and compressor  seal s ,  val ve pac ki ngs , and dra i n s  are maj or sources of l ea ks and fug i t i ve emi s s i on s . 
The proposed p l ant  des i gn w i l l  i n c l u de dou b l e  mec hani cal  sea l s  wi th fl u i d  barri ers for centr i fuga l  
pumps and compressors that  handl e potent i a l l y  hazardous  materi al s .  The  d i stance p i eces on rec i p 
rocat ing  pumps and compressors wi l l  b e  purged w i th n i trogen , and the purged mater i a l s wi l l  be 
d i rected to the control l ed c ombu stor . Sampl i ng po i nts u sed to c haracteri z e  process  streams wi l l  
be doub l e -val ved to e l i m i nate sma l l  fug i t i ve emi s s i ons due to s ampl i ng val ve fa i l ure . Operati ng 
procedures for s ampl i ng wi l l  be des i gned to mi n i mi ze evaporat i on or aerosol  formation  dur ing  
sampl i ng and  to  e l imi nate l osses  to  t he envi ronment due  to  d i scard of the  i n i t i a l  sampl i ng fl ow . 
Sel ected fl anges wi l l  be equ i pped w ith  O-r i ng compres s i on gas kets to reduce the probab i l i ty of 
l eaks  past metal -metal i nterfa ces . 

I t  i s  pl anned that add i t i onal control s of fug i t i ve emi s s i ons wi l l  i nc l ude a program of equ i pment 
i n s pecti on , l eak  detect i on ,  and area moni toring  for earl y i denti fi cati on and e l i m i nat ion  of 
emi s s i on sources . Append i x  C ,  Sect . C . 3 . 5 . 1 , d i scusses  the D i rected Mai ntenance Prog ram proposed 
for the demonstration  pl ant as  part of the program for red u c i n g  and contro l l i ng fug i t i ve hydro 
carbon emi s s i on s . Because such  l ea ks ( es peci al l y  from h i gh -pressure sources ) can pose a fi re 
hazard as wel l as a heal th  hazard , they wi l l  rece i ve immedi ate attent i on afte r detect i on . Maj or 
process  system components conta i n i ng materi a l s of concern that are ant i c i pated to req u i re frequent 
ma intenance w i l l  be i nsta l l ed in para l l el redundancy to a l l ow for rep a i r  immedi atel y after detec 
t i on of  emi s s i ons wi thout overal l system shutdown . 

For workers i nvol ved i n  mai ntenance operati ons , s k i n  contact and i n hal ati on are of c on cern . 
Measure s  to m i ti gate these exposures  are d i scus sed i n  Sect . 4 . 1 . 3 . 6 .  Fug i ti ve emi s s i on s  to the 
atmosphe re are expected to be the maj or exposure source  to other categ ories  of workers at the 
p l ant s i te .  Eng i neer i n g  control s prev i ou s l y  d i s cussed wi l l  be des i gned w i th the i ntent to l i mi t 
concentrat i on s  of fug i t i ve hydrocarbon emi s s i on to wi th i n  the OSHA-spec i fied permi s s i b l e  exposure 
l imi ts ( PEL )  for coal -tar p itch  vol ati l es in a l l process  areas . The DOE program p rev i ous ly  
s ummari zed w i l l  pro v i de data to set  pri ori t i e s  for  materi a l s  of  �eal th concern and to  se l ect 
compounds that w i l l  be moni tored cont i nuou s ly  to ens u re adequate hea l th protec t i on . 

The ep i demi ol og i cal  s tudy of c oke oven workers 5 that rel ated CTPV  exposure groups to death rates 
concl uded that li the establ i shed TLV of 0 . 2  mg/m3 i s  cons i dered to be adequate , as t h i s  l evel of 
exposu re for an average peri od of 30  years does not i ncrease the ri s k  of dyi ng from l ung cancer . "  
T h i s  i s  the pri n c i pa l  type of i nternal organ cancer assoc i ated w i th coke oven exposu re , a l though 
other cancers ( l i ver , k i dney , etc . )  may occu r l es s  frequentl y .  Engi neer i ng control s wi l l  be 
des i gned to keep exposures wi t h i n  the l im i ts s peci fi ed by OSHA5 for CTPVs . Howeve r ,  further 
mon i tori ng , chem i cal c haracter i zati on , b i ol og i ca l  test i ng , and occupati onal and publ i c  hea l th 
assessments w i l l be carri ed out i n  conjunction  w i th operation  of the S RC- I I  p l ant to deve l op 
d i rectl y appl i cabl e protecti on procedu res .  

To reduce worker exposu re i n  encl osed env i ronments s uch  as  c ontrol rooms and offi ce  areas , con
s i derati on is  be i ng g i ven to contro l  measures such  as f i l trati on of recycl ed venti l at i on and  a i r 
cond i t i on i ng a i r t o  prevent bu i l dup  o f  h i gh concentrat ions o f  fug i ti ve hydrocarbon aerosol s .  

Because of  d i s pers i on , exposu re to fug i t i ve hydrocarbons transported away from the p l ant s i te i s  
not expected to be a s i gn i f i cant hea l t h  i mpact because concentrati ons  i n  the i mmed i ate p l ant area 
w i l l  be hel d to l ow l evel s .  Sect i on 4 . 5  d i s cu s ses  mon i tori ng in the s u rround i ng area to ensure 
that s uc h  concentrat i on s  are neg l i g i bl e .  
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4 . 1 . 3 . 4  Ma i ntenance 

Al though mai ntenance operati ons pro v i de an opportun i ty for unpl anned rel eases to the envi ronment , 
the maj or r i s k  wi l l  be occupat ional  expos u re v i a  s k i n  contact and i nhal a t i on . Experi ence at the  
Fo rt Lewis  SRC  p i l ot p l ant  and at pl ants  manufactu r i ng  hazardous  chemi cal s i nd i cates that  th i s  
ri s k  can be s i gn i f i cant l y  amel i orated by provi d i ng i ndustri al hygi ene trai n i ng and protect i ve 
equ i pment  for the  work force and by devel opi ng safe , proper mai ntenance procedures  to m i n i m i z e  
env i ronmental  rel ease a n d  personnel expos ure . 

For the demon strat i on p l ant , s pec i fi c ,  h i gh ly  detai l ed mai ntenance procedures wi l l  be deve l oped 
after deta i l ed des i gn of the proces s equ i pment i s  compl eted . These procedures wi l l  be based on 
experi ence devel oped i n  other i ndustries  that i nvol ve hand l i ng mater i a l s that  are hazardous  due to 
personal  contami nat ion , e spec i a l l y  by s k i n  contac t .  These procedures wi l l  s pec i f i cal l y  address  
( bu t  wi l l  not  be l i mi ted to)  the potent i a l  heal th  hazard , frequency of  ma i ntenance , requ i red 
mai ntenance i dent i fi ed by emi s s i ons mon i tori ng , procedures for m i n i m i z i ng fugi t i ve emi s s i ons 
dur ing  ma i ntenance , decontami nati on procedures pr ior  to work i ng  on equ i pment or s h i p p i n g  offs i te , 
and  contai nment of decontam i nation  fl u i ds and wash wate rs . 

4 . 1 . 3 . 5  Mon i tori ng 

Part of the m i t i gat i on process to prevent  heal t h  impacts wi l l  be a thorough mon i tori ng prog ram . 
Th i s  wi l l  cons i s t  of three types of mon i toring : emi s s i ons mon i tor i ng from po i nt sources , amb i en t  
mon i tori ng  ( at t h e  s i te a n d  i n  t h e  s urrounding  env i ronmen t ) , a n d  area and  personnel  mon i tori ng  t o  
determ i ne worker exposures . T h e  l atter i s  a n  i ntegral part of t h e  i ndustr ia l  hyg i ene program and 
is  d i s cu s sed i n  Sect . 4 . 1 . 3 . 6  ( see al so Appen di x V) . 
Mon i tori n g  of poi nt  emi ss i on sources wi l l  make i t  pos s i b l e  to ens ure that  emi ss ion  contro l  pro
cesses  and equ i pment are fu nct i on i ng properl y  and that emi s s i ons are wi t h i n  reg u l ated l i m i ts . The 
mon i tori n g  systems wi l l  i nc l ude s tack s ampl i ng fo r ai r em i s s i ons to mon i tor a l l cri ter i a  pol l utants 
as we l l  as  mater ia l s bel i eved to be potent i al heal t h  hazards  ( e . g . , pol ycyc l i c  aromati c compounds , 
both as vapors and i n  s us pended part i c u l ate matter ) .  Mon i tori ng methods for other compounds shown 
to be tox i col og i cal ly  acti ve t hrough ongo i ng research wi l l  be devel oped and dep l oyed . Was tewater 
d i s charge w i l l  be mon i tored for regu l ated pol l u tants  [ e . g . , tox i c  metal s ,  b i ochemi cal oxygen 
demand ( BO D ) , total s us pended sol i ds ]  and fo r materi a l s  that are poten t i a l l y  tox i c  ( e . g . , po ly
cyc l i c  aromat i c s  and other mater i a l s of concern , as i dent i fi ed through ongo i n g  research ) .  I n  
add i t ion  to e n sur i ng compl i ance w i t h  regu l atory l i mi ts , t h i s  mon i tori ng  wi l l  he l p  to i dent i fy 
sources of poten t i a l  prob l ems and approp ri ate areas for process  mod i fi cat i on . 

Ambi ent mon i tori ng  of a i r ,  s u rface water , and groundwater qua l i ty wi l l  be carr i ed out i n  the  
v ic i n i ty of  the pl ant to determ i ne the impact of emi ss i ons . T h i s  prog ram wi l l  be des i gned to 
mon i tor t he i mpact  of emi s s i on s  at  the po i n t  of max i mum concentrat ions and at s i gn i fi cant  receptors , 
even though pol l u tants are d i spersed before reac h i n g  these receptors . Th i s  i n format i o n  wi l l  be 
u s ed to ( 1 )  e n s u re compl i ance w i t h  amb i ent  a i r  and water qua l i ty s tandards for regul ated pol l utants , 
( 2 )  assess the  impact on attai nment  reg i ons for prevent i on of s i gn i f i cant  deteri oration  ( PSO)  
determi nati ons , and ( 3 )  provi de a basel i ne for compar i s on when  pl anni ng for pos s i b l e commerc i a l i 
zat i on . I t  wi l l  a l s o be used to ens ure that there i s  no s i g n i fi cant impact from pol l utant  concen 
trati ons on groundwater or s urface wate r due to em i s s i ons from the demon strati on p l an t .  I f  
s i gn i fi cant i mpacts are detected , m i t i gat i on meas ures  wi l l  b e  impl emented . 

Because comp l ex hydrocarbons are a poten t i a l  pub l i c  heal th probl em of concern , they wi l l  be 
mon i tored at pl aces where a i r  d i spers i on model i ng pred icts  greates t exposure for the  surround i n g  
publ i c .  Th i s  mon i tori n g  wi l l  s erve t o  i nd i cate s i gn i fi cant exposures a s  they occ u r .  I n  conj unc
t i on w ith  source mon i tor i n g , amb i en t  mon i tori ng wi l l  a l l ow source m i t i ga t i on tech n i ques  to  be 
ana l yzed and i ns t i tuted at the p l ant  when req u i red to protect pub l i c  hea l th .  

S im i l a r mon i tori ng for tox i c  mate r ia l s wi l l  b e  carried out by samp l i ng aquat i c  l i fe that m i g ht be 
exposed to trace concentrati ons from wastewater effl uents . Th i s  wi l l  be e spec i a l l y  d i rected 
toward i dent i fyi n g b i oaccumu l at i on of these mater ia l s by organi sms . S peci al emph a s i s  wi l l  be 
g i ven to accumu l at i on i n  organ i sms that cou l d  cause d i rect dos age to man ( e . g . , fi s h , crayfi s h )  or 
that are i n  the foodch a i n  of these organ i sms . 2 0 

4 . 1 . 3 . 6  Oc cupa t i onal  hea l th protect i on program 

A thorough i ndu stri al hyg i ene prog ram wi l l  be i ns t i tuted to ens ure the adequacy of e n g i nee r i ng 
con tro l s  de s i gned to m i n im i ze worker exposure to potent i a l l y  tox i c  mater i a l s and to i n s t i tute 
add i t i onal contro l s  i f  necess ary .  Th i s  program wi l l  be based on the  prog ram at the Fort Lewi s SRC 
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p i l ot p l ant and wi l l  be mod i fied as requ i red by res u l ts of add i t iona l s tu d i es for the SRC - I I  
demonstrati on p l ant  ( Append i x  V ) .  
Engi neeri ng control s are expe cted to ( 1 )  m i n i m i ze exposures to mater ia l s hav ing  acute chemi cal  
tox i c i ty and ( 2 )  reduce concentra t i ons  of a l l  regu l ated s u bstances to wi th i n  l i mi ts spe c i f i ed by 
OSHA , except during  emergency cond i t i ons ( fi res , expl o s i on s ) . Add i t i ona l l y , the i ndustr ia l  
hyg i ene prog ram wi l l  m i n im i z e  the  impact of  exposure to  potenti a l l y  toxi c materi a l s  that are 
cu rrentl y unregul ated .  

To provi de t he  greatest  amount  of protecti on , i t  wi l l  be  a s sumed that  a l l process  streams hav i ng 
the potent i a l  to conta i n  tox i c  materi a l s ,  carc i nogen i c  or otherwi se , are tox i c .  Unt i l  o r  u n l e s s  
toxi col og i ca l  and process  stream c haracteri zation stud i e s  have i denti fied  a process  stream a s  
b e i ng noncontri butory to carc i nogenes i s  processes o f  lI i n i t i at i on ll and II promotion , lI i t  w i l l  be 
treated a s  a potent i a l  hazard to workers , and a l l  appl i cab l e e l ements of the occupational  hea l th 
prog ram wi l l  be fol l owed i n  dea l i n g  wi th i t .  

The primary mechan i sms for worker exposure to these b i ol og i ca l l y  active  mater i al s wi l l  be 
through s k i n  contact and i n hal at ion . The i ndustri a l  hyg i ene program wi l l  be des i gned to control 
both of these mec hani sms of exposure .  Wo rker educati on and tra i n i ng i s  the fi rst e l ement of the 
program . The core of any s ucces s fu l  occupat i onal heal th program i s  wo rker acceptance and 
parti c i pation , and th i s  i s  a stated goal of the prog ram . The means of attai n i ng th i s  goa l i s  
threefol d :  i n i t i al tra i n i ng of new emp l oyees , annual  retra i n i ng , and peri od i c  hea l th and s afety 
meet ing s . The  l atter w i l l  a l l ow a i r i ng of i n d i v i dua l  concerns and permi t revi ew of emergency 
procedures .  The  workers w i l l  be fam i l i ar  w i th the potenti a l l y  hazardous nature of proces s  
mater i a l s a n d  w ith  mechan i sms of  ex posure .  

The proper u s e  o f  protec t i ve equ i pment and c l oth i ng hel ps t o  m i n i m i ze any adverse hea l th effects 
of worker expos ure to coal  l i quefacti on mater i a l s that may pose hea l th hazards . For normal 
operati ons , emp l oyees i n  areas where contact can occur wi l l  be i ssued and req u i red to use  over
a l l s ,  u nderwear , sock s , and l eather boots wi th o i l -resi stant so l e s .  I n  the event o f  a s p i l l  of 
tox i c  mater i a l s  or work a s s i gnment that m i g ht l ead to personal contami nation , the empl oyee wi l l  
wear spec i a l  protective equ i pment s uch  as  synthet ic  rubber boots , spec i al g l oves , an imperv i o u s  
ra i n  s u i t ,  face s h i e l d ,  goggl es , and/or res p i rato r .  Heari ng protec t i on wi l l  b e  provi ded i n  
areas w i th h i gh noi se l evel s .  V i s i tors enteri n g  the p l ant wi l l  be provi ded w i th protect i ve 
c l oth i ng to prevent contami nation of the i r street c l oth i ng . 

To protect the worker and to prevent transport of coal l i q uefacti on contami nants off the pl ant 
s i te ,  spec i al procedures and fac i l i t i e s  have been devel oped for empl oyees work i n g  in  areas where 
contaminat ion may occu r .  Contami nated c l oth i ng wi l l  b e  l aundered at t h e  p l ant and wi l l  be 
segregated from uncontam i nated c l oth i n g .  Contam inated was h  water wi l l  be treated i n  the waste
wa ter treatment system . The key el ements in  the des i gn and use  of the change fac i l i ty are the 
segregated I I c l eanll and I I d i rtyll areas and a mandatory dai l y  shower and shampoo for workers . Al l 
empl oyees and v i s i tors must pa s s  through a change faci l i ty when enteri n g  or l ea v i ng p l ant areas 
where contami nati on can occur .  Mon i tori ng of personal hyg i ene effecti venes s ,  for examp l e ,  
removal  of  s k i n  con tami nati on , w i l l  be asses sed as a techn i q ue for i mpro v i ng worker hyg i en e .  I f  
th i s  i s  con cl uded t o  b e  a safe and effecti ve practi ce , i t  wi l l  be made avai l ab l e t o  workers a s  
they p a s s  through  t h e  change fac i l i ty .  One poss i b i l i ty depends o n  opt i ca l  fi ber methods 
cu rrent ly  be i ng  deve l oped ; these methods wi l l  q uanti tate dermal expos ure to polycycl i c  aromat i c  
materi a l s .  T h e  methods are bei n g  refi ned t o  mi n im i ze the u l travi ol et ( uv ) l i g ht i nten s i ty 
u sed i n  the techn i que . Th i s  i s  necessary because , i n  add i t i on to posses s ing  genotoxi c  dangers 
by i tsel f ,  uv l i ght  may acti vate some polycycl i c  aromati cs absorbed in the s k i n  to the i r  acti ve 
mutagen i c  and carci nogen i c  forms . Th i s  mon i tori ng need not be done dai ly ,  but on l y  peri od i ca l l y  
and after known h i gh-dose expos ure i n c i dents i nvol v i ng workers . Th i s  method may not detect the 
aroma t i c  ami nes  that can eas i l y  pas s  through  the s k i n  i nto the lymph and bl ood.  However , 
because  these compounds  wi l l  represent on ly  a sma l l  proporti on by wei ght of the total fl uorescent 
materi al presen t ,  an accurate est imate of total dermal polycycl i c  aromati c exposure can be 
obta i ned . 

The second e l ement of the worker protection  prog ram i s  a carefu l l y  des i gned set of spec i fi c  work 
practi ces . The demonstrati on p l ant  wi l l  fo l l ow comprehens i ve and spec i fi ca l l y  defi ned work 
practi ces  in the fo l l owi n g  area s : personal decontami nat i on , was h i ng practi ces fo l l ow ing  acci 
denta l contam i nat ion , eati n g ,  d r i nk i n g , smo k i ng , materi a l  transferral s ,  materi a l  storage , 
mater ia l  d i s posal , ma i ntenance procedures , and emergency p l ans and procedures . These wor k 
pract i ces  w i l l be i n  accordance w i th accepted pri nc i p l es of i ndustr ia l  hyg i ene fol l owed i n  other 
i ndustr ie s  that have hand l ed hazardous materi al s in the pas t .  

Medi ca l  mon i tori ng i s  a n  important th i rd e l ement i n  the program.  A med i ca l  mon i tor ing  program 
wi l l  be made avai l ab l e to a l l empl oyees who may be occupati ona l l y  exposed to coal l i q uefacti on 
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products , and parti c i pati on i n  the moni tori ng program wi l l  be mandatory . Exami nations  desi gned to 
detect potenti a l  coal - l i q uefaction-re l ated symptoms wi l l  be made before empl oyment and annual l y  
thereafter u n l e s s  a d i ffe rent frequency i s  i nd i cated o n  the bas i s  o f  profes s i onal medi cal  j u dgment .  
Th i s  medi ca l  mon i tori ng w i l l hel p detect med i ca l  probl ems early ( shou l d  any occur )  when prognos i s  
for s uccessfu l  treatment i s  general l y  very h i g h . 

I t  i s  of utmo st i mportance to reta i n  empl oyee records for a s uffi c i ent t i me . Due to the occupa
t i onal  hea l th  uncerta i nt i es i nherent in a new i ndustry and the l ong l atency period of potenti a l  
cancers , empl oyee records wi l l  be  kept  for  a peri od cons i stent wi th or  l onger than  those  sti pu
l ated in  Federal regu l at ions . These records sha l l i nc l ude demographi c i nfo rmation  a s  wel l as  
comprehen s i ve work h i stori e s , expos ure mon i tori ng data , and medi cal s urve i l l ance resu l ts . 

The fourth e l ement of the program , a thorough  system of i ndustri a l  hyg i ene mon i to ri ng , wi l l  a s sess  
worker exposures  to  potent ia l l y  harmful s u bstances and  hel p formul ate work practi ces  and  engi neer
i ng control s to prevent exposure . Potentia l  i nd i cator compounds wi l l  be eval uated by methods 
equ i val ent to or  more c urrent than those spec i fied by the Nati onal I nsti tute for Occupati onal 
Safety and Heal th ( N I OSH ) . Frequency of moni tori ng wi l l  depend on an asses sment of the potency of 
toxi cants and the i n i ti al concentrati ons  measured . Protoco l s  wi l l  be devel oped by a cert i fied  
i ndustri a l  hyg ien 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 , CTPVs , PAHs , aromati c ami nes , phenol s ,  creosol s ,  
hexane , carbon monoxi de ,  n i c kel carbonyl , carbonyl s u l fi de ,  hydrogen s u l fi de ,  s u l fu r  di oxi de , 
hydrogen cyan i de ,  we l d i ng fumes , s i l i ca ,  trace metal s ,  no i se ,  l i g hti ng , and radi at i on . Materi a l s 
wi l l  be i dent i f i ed ( i ndi cator compounds ) that may be moni to red routi nel y and cont i nuous ly  to 
en sure heal th protec t i o n .  

4 . 1 . 3 . 7  Control o f  other i ndustri a l  heal th hazards 

A vari ety of  potenti a l  hea l th hazards assoc i a ted wi th the SRC process do not i nvo l ve genotoxi c 
materi al s and are typ i cal  of other chemi cal  proces s  i ndustri es . Eng i neer i ng control s and other 
m i t i gat ion  measures have been deve l oped by these i ndustries  as  they have ga i ned des i g n  and oper
at i ng experi ence . These control  methods are not cons i dered extraordi nary o r  devel opmenta l . Such  
control measu res  wi l l  be u sed in  the des i g n  and operation  of  the demonstration  pl ant to control 
such potenti a l  hazards . 

These hazards can be broadl y c l a s s i fi ed as phys i ca l  o r  chemi cal . Potenti a l  heal th hazards from 
phys i ca l  agents fa l l  i nto fou r  categori es : noi se , radi ation , thermal , and genera l  i ndus tri al  
hazards . Where it is  feas i bl e ,  excess noi se wi l l  be reduced by eng i neeri ng control s ;  however , not 
a l l sources  wi l l  be control l abl e because of thei r s i ze or  spec i f i c  dynami c c haracteri st i c s . Areas 
around these sources wi l l  be i dent i fi ed wi th warn i ng s i g n s , and heari ng p rotection  wi l l  be pro
vi ded . I n  add i ti o n ,  a l l p l ant personnel wi l l  recei ve audi ograms annual l y  to detect heari ng 
l os ses . 

I n  the proposed p l ant des i gn , rad i at ion  sources wi l l  be used at  some l ocati ons  as fl u i d-l evel 
i ndi cati ng devi ces . Areas near these radi at ion  sources wi l l  be mon i tored peri odi cal l y  to ens u re 
aga i nst contami nation  by l eakage from the source . 

Thermal hazards  wi l l  pr imari l y  be i n  the form of burns due to the h i g h  temperatures i nherent i n  
the l i quefact ion  processes . Deta i l ed s pec i fi c  work practi ces wi l l  be wri tten and fol l owed for 
work i ng wi th equ i pment handl i ng h i gh-temperature materi a l s .  Therma l protecti ve equi pment wi l l  be 
speci fi ed as req u i red for handl i ng certa i n  hot equ i pment . 

Other general i ndustri a l  hazards ( i nj ur ies  due to fa l l s ,  operati ng  mac h i nery , etc . )  wi l l  be 
m i n imi zed by a wo rker safety program as i s  s tandard practi ce i n  eq u i val ent c hemi cal  i ndustri e s . 

Pot�nt ia l  hea l th hazards  caused by c hemi ca l  agents can be broadly  grouped a s  those hav i ng acute 
tOX1 C effects wi th rap i d  onset of symptoms and those hav i n g  l o ng-term c hro n i c  effects . Mater i a l s 
of l ong-term concern due to the i r  potenti a l  for cau s i ng mutagen i c ,  carci nogen i c ,  or teratogen i c  
effects have been d i scussed i n  Sects . 4 . 1 . 1  and 4 . 1 . 2 .  

I n  the demonstrat ion p l an t ,  potent i al hea l th hazards from gases  are p ri mari l y  from acute toxi 
cant� . Those of concern i nc l ude carbon monox i de ,  hydrogen s u l fi de ,  hydrogen cyani de ,  carbonyl 
s u l �l de , . and s u l fur d i o x i de . Exposure to these gases wi l l  be mi n imi zed throug h  the prudent use  of 
engl neerl ng control s that are standard des i gn pract ice  in equ i val ent chem ica l  i ndustri es . For 
exa�pl e ,  fl ar i ng of gaseous streams conta i n i ng such  materi a l s wi l l  be done through  e l evated fl ares 
des l gned to prevent g ro undi ng of pl umes conta i n i ng q uanti t ie s  of  hazardous materi al s that exceed 
OSHA standards . A moni tori ng program ( a s  d i scussed i n  Sec t .  4 . 1 . 3 . 6 ) , wi l l  be i nst i tuted to 
mon i to r  wo rker exposures , and the above control s wi l l  be mod i fi ed where necessary to keep worker 
expcs u res  at  acceptabl e l evel s .  
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In addition to l iquids suspected of long-term genotoxic effects previously discus sed, some liquids 
have other long- or short-term toxic effects. Such liquids are primarily hydrocarbon components 
of the process streams. Hexane , benzene, phenols, . creosols, to� u�ne, and xyl e�e hav� �pecific 
organ or tissue toxicity and will be carefully monl tored. Sp�clf l � work practl ce� s l m l lar to 
those in other chemical industries will be developed for deall ng wl th these materl als. 

4 . 1 . 3 . 8  Transportation accidents 

Introduction 

Although accidental releases on the plant site are not expected to result i n  public exposure, it 
i s  likely that transportation of the products will at some time result in accidental releases that 
result in direct and indirect exposure of the public to process materials. Direct exposure may 
result from contact with the material due to involvement in the accident, response and cleanup 
operations, or from inhalation of materials aerosolized as a result of fire. (Appendix Z has a 
detailed transportation spills analysis . )  

Transport route 

It is not currently possible to specify the exact routes by which SRC-II l iquid products will 
move, because the end users are not yet known. For the purposes of this anal ys i s  it was assumed 
that the S RC-II distillate product will be transported to Baltimore, Maryl and, although alterna
tive ports under consideration range from Norfolk, Virginia, to Philadelphia, Pennsylvania. A 
number of possible routes exist from the site to Baltimore, and identification of the specific 
route to be used has not been made. Two rail routes were chosen by computer analysis as repre
sentative of typical routes from the proposed Fort Martin site to Baltimore. One route leaves the 
site to the north through Pennsylvania to Maryl and. The other route leaves the site to the south 
through Morgantown and travels through West  Virginia and Maryl and to Baltimore. The northern 
route is 7 1 3 km long, and the southern route is 485 km l ong . It i s  assumed that both routes will 
be considered in order to ensure competitive tariffs, but the southern route is considerably 
shorter and is considered much more likely to be used. 

SRC-II shipments from the Fort Martin plant via the southern route will originate on the Mononga
hela Railroad at the railroad spur at plantside. The shipment will be routed south into Fairmont, 
West Virginia, where it will be transferred to B&O lines of the Chessie sys tem. The shipment wil l 
proceed to Grafton, West Virginia, then move eastward into Cumberland, Maryland, and through 
numerous towns in the Potomac River Valley, continuing east through Harper ' s  Ferry, West Virginia, 
into Frederick Junction, Maryland, and finall y Baltimore. The B&O main line generall y paral lels 
the Potomac River until Harper ' s  Ferry ; it crosses the Potomac four times and crosses lOa smaller 
creeks and streams. 

For mos t  of the length of this route, the railroad lines follow streams. The proximity of the 
rail lines to these streams poses a threat to the aquatic ecol ogy of the streams and munici pal 
water supply systems in the event of a spill of SRC liquids in transit. Two streams that are 
followed for significant distances are the Monongahel a  and Potomac rivers, both of which are 
important sources of water for many municipal sys tems. 

On the B&O main line route from Fairmont to Baltimore, there are 1 5  major river crossings. In 
total, there are more than lOa bridges that cross  major rivers and smaller streams and creeks 
along this route. The rail bridges along this route are constructed of concrete, wood, and steel 
and are capable of accommodating 1 . 1 5  x 1 05 kg rail cars. It is at these crossings that stream 
systems are most vulnerable to spil ls of SRC-II liquids. Spilled SRC-II liquid could contaminate 
municipal water supplies along the route, both those systems supplied by surface water and those 
supplied by groundwater. Spills on land could contaminate groundwater by infiltrating the soil 
and percolating to groundwater ; however, the soil tends to retard and attenuate many chemical 
species. 

It is estimated that more than 2 million people rely on the Potomac for water ( telephone conversa
tion with Kevin Flynn, Interstate Commission for Potomac River Basin, Oct. 6 ,  1 980 ) . Since the 
water intakes for the Washington, D. C. , area are south of Harper ' s  Ferry, downstream from the 
point at which the rail route las t  crosses and diverges from the Potomac, the water supply could 
be threatened by any spill upstream of the intakes. 

The exact l ocation of the rail  to barge terminal that will transfer the SRC shipment is unknown, 
but some assumptions and descriptions of the necessary facil ity can be stated . The rail to barge 
transfer point will most like l y  require a storage and handling facility with the necessary storage 
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tanks and p i p i ng connections . The SRC s h i pments coul d probab ly  use  an o i l  tank termi nal fac i l i ty . 
There are pri vate o i l  termi nal s i n  the Bal t imore Harbor and , for the purpose of thi s ana l ys i s ,  i t  
i s  a s s umed that there i s  exces s  capaci ty to store the s imi l ar SRC product . The end u sers and 
the i r l ocati ons  a re not known at thi s t ime . 

Spi l l  probabi l i ty 

Because the SRC- I 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 measure the probabi l i ty of an acci dent i nvol v i n g  future 
SRC- I I  s h i pments , an anal ys i s  of sh i pments of s imi l a r  commodi ti es and reported rai l  i nc i dents 
i nvol vi ng haza rdou s  materi a l s i s  presented in Sec t .  Z . 4 ,  Appendi x Z .  

I t  i s  a s sumed that SRC- I I  l i q u i d  products , produced at a rate of 1 3 ,800 bbl / d ,  wi l l  be sh i pped by 
un i t tra i n  to Bal t imo re , Ma ryl and ( about 485 km) , every 2 . 5  d .  Each un i t tra i n wi l l  cons i st of 
74 tank  cars , each of a 75 ,800-l i ter  ( 2 0 , 000-ga l ) capaci ty .  

Sh i pments o f  SRC- I I  l i q u i d may be cl a s s i fi ed a s  hazardous  because  the SRC- I I  l i qu i d conta i n s  
naphtha , pol ynucl ear a romatics  ( P NA ) , tar ,  a nd  other chemi cal compounds prev iou s ly  determi ned to 
be hazardou s .  Th ree commodi ty cl a s ses from the standard transpo rtati on c l as s i fi cati on code 
( STCC )  were chosen fo r anal ys i s ;  they are i ndustri a l  i norgani c chemi cal s ,  m i scel l aneous chemi cal 
p roducts , and products of petro l eum refi n i n g .  Based on  the acci dent record for these three 
commodi ty c l asses  ( Tab l e 4 . 1 ) ,  probabi l i t i e s  of s pi l l s  from SRC- I I  s h i pments were determi ned 
( Tab l e  4 . 2 ) . 

Table 4.1 . Selected commodity rail shipments and probabilities of 
incidents, 1976-1978 

Commodity description (STcc)a 

I n dustrial inorganic chemicals 

M iscel laneous chemical products 

Products of petroleum refining 

Total 

Nu mber of reported incidents 

Probability of i ncident occurence 
( N umber of incidents per shipment) 

'Standard transportation classification code. 

Sources: 

1 9 76 

702,400 

1 1 0,900 

3 1 5 ,000 

1 , 1 28,300 

982 

0.0009 

No. of sh ipments 

1 9 7 7  

779 ,200 

1 1 0,330 

333,400 

1 ,222,900 

899 

0.0007 

1 978 

759,700 

1 08,500 

3 1 3,800 

1 , 1 82,000 

1 , 1 9 1  

0.00 1 0  

1 .  U.  S .  Department o f  Transportation, Federal Rai lroad Admin i stration, Carload Waybill Statistics, 
1 976-1 978, WaShington, D.C. 

2. RYM DSM Data Base, Office of Hazardous M aterials, Federal Ra i l road Admin istration, Wash ington, 
D.O.,  Oct. 24, 1 980. 

The fou r  methods u sed to determi ne  acci dent pro babi l i ty s how h i g h l y  vari abl e resu l ts ,  wi th the 
est imate based on number of s h i pments predi cti ng the fewest  acci dents for SRC - I I  s h i pments and the 
est imate based on vol ume s h i pped pred i cti ng the mos t  frequent acci dents . The est imate based on 
n umber of sh i pments probab ly  underpredi cts the actual acci dent rate , beca use of the l a rge vol ume 
of each SRC- I I s h i pment .  

Sp i l l  probabi l i ti e s  for marine  transportation  are presented i n  Tabl e 4 . 3 .  The three-year average 
s p i l l  rate wou l d  resu l t in an annual average of  74 bbl  of SRC- I I l i q u i d  s pi l l ed to oceans and 
estuari es . 
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Table 4.2. Predicted accident and spill frequencies for 
shipment of SRC· l l liquid products 

Reportable accidents in terms of 
No. of sh i pments 
Volume shipped 
Ton·miles 
Car·mi les 

Reportable spi l l  incidents to water 
bod ies in terms of 

No. of shipments 
Volu me sh i pped 
Ton·miles 
Car·miles 

Frequencv",b 

95.8 
1 .35 
2.76 
2.75 

2 1 48.8 
29.95 
44.40 
6 1 .65 

" Frequency is defined in terms of months: for 
example, 95.8 equals 1 occurrence every 95.8 months; 
1 .35 equals 1 occurrence every 1 .35 months; etc. 

b Frequencies were derived by the formu las given in 
Tables Z. 1 3  and Z.1 4. 

Table 4.3. Marine transportation and accidents involving 
petroleum and petroleum products on Chesapeake Bay and associated estuaries 

Tons shipped Probability 
Year (crude petroleum and Liters spi l led of spi l l  

petroleum products) (bbl/bbl sh ipped) 

1 976 23,1 53,755 982,2 1 8  3 per 1 00,000 

1 977 23,9 1 6,814 301 ,690 1 per 100,000 

1 978 33,277,884 1 8 1 ,680 4 per 1 ,000 ,000 

3·year average 26,782,818 488,530 2.4 per 1 ,000,000 

Average yearly spil l  from SRC· I I  demonstration plant: 1 2 . 1  bbl 

Source: U .S. Army Corps of Engineers, Waterborne Commerce of the United States, 

Vicksburg, Miss., 1 976, 1 977, and 1 978. 

Acc i denta l sp i l l s  of major  and mi nor  proporti ons  may be expected to occ u r .  An i n-pl ant product 
sp i l l  has occurred at the Fort Lewi s pi l ot pl ant and provi des some i ns i ght i nto the des i g n  of 
the contai nment system for the demonstration  pl ant and the i mpacts of a product  sp i l l  on g round
water ( see ref .  2 in  Append i x  Z ) .  Ava i l ab l e  i nformation  on the organ i c  consti tuents of the SRC 
l i q u i d  product s uggests resu l ti ng ecol og i ca l  effects g reater than those for crude o i 1 . 2 1 There 
i s  a potentia l  for waterborne d i s persal  of these consti tuents over l a rge  areas and for l ong-term 
accumu l at i on in bottom sediments . Consequentl y ,  release i nto s urface  waters i s  regarded wi th the 
g reatest degree  of  concern . Spec i fi ca l l y ,  the worst-case scenar i o  for a spi l l  of SRC- I I  materi a l s  
i s  bel i eved to b e  a s p i l l  d i rect ly  i nto the Potomac Ri ver , because  o f  the l arge n umber of peopl e 
that a re dependent on the Potomac for water s uppl i es and the proxim i ty to sen s i t i ve envi ronments 
in the Potamac estuary .  The fou r  s i tes where the rai l road c ros ses  the Potomac Ri ver were con
s i de red . The Harper ' s  Ferry c ro ss i ng c l ea r l y  consti tutes the worst case s i nce thi s s i te i s  
roug h l y  1 1 0 km ( 70 ri ver-mi l e s )  u p stream from the water s upp ly  i ntake for the Was hi ng ton , D . C . ,  
metropo l i tan a rea . Potent ia l  groundwater c ontami nation i s  consi dered i n  Append i x  Z and i s  not 
regarded as  the worst case . Append ix  Z ( Se c t .  Z . 5 . 2 . 2 )  a l so d i scusses  the sp i l l  that occurred at 
the Fort Lewi s pi l ot p l ant . 
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Based o n  Federal Rai l road Admi n i stration  stati sti c s , i t  can b e  expected that ra i l  s h i pments of  
SRC- I I  l i q u i d s  wi l l  experi ence 1 . 5 acci dents per  year ,  of wh i c h  0 . 34 wi l l  i nvo l ve s p i l l s  of 
c hemi ca l s .  Th i s  i s  the est imate for the acc i dental probabi l i ty for the enti re route . The 
probabi l i ty of an acci dent spec i f i ca l l y  i nvol v i ng a s p i l l  i nto the Potomac R i ver  i s  con s i derab ly  
l es s  than  th i s frequency . U s i n g  an exaggerated cro s s i ng d i s tance of 1 km at  Harpe� ' s  Ferry , the 
sp i l l  probabi l i ty wou l d  be ( 1 . 5  acc i dents per yer )  x ( 1  km per 485 km ) = 0 . 003 a�c l dents p�r year ,  
or  1 i n  every 300 years , at  Harper ' s  Ferry . The average vol ume o f  s p l l l  from ral l road accl dents 
from 1 975  to 1 979  was 33 , 230 l i ters ( 8780 gal ) ,  based on i nformat ion  from the U . S .  Coast  Guard ' s  
po l l u t i on i nc i dent reporti n g  system . A worst-case s p i l l  i s  con s i dered to be . a !otal l os s  of  �ar�o 
from a tan k  car , re sul t i n g  i n  a s p i l l  of 75 , 700 l i ters  ( 2 0 , 000 gal ) of SRC l l qu l ds .  Of a l l l l q U l d 
petro l eum products and crude o i l  s h i pped on the Chesapeake Bay duri ng 1 976 , 1 97 7 ,  and 1 978 , about 
220 l i ters was s p i l l ed for each 1 00 ,000 bbl  s h i pped . Thi s acci dent rate wou l d resu l t in about 
74 bbl  of SRC l i q u i d  sp i l l ed in estuari e s  and oceans per year . A worst-case sp i l l  dur ing  mari ne 
tran sport wou l d be the l os s  of  an ent i re barge , equal i ng about 900 , 000 gal  of  SRC l i q u i d .  The 
case  of a sp i l l  of  a tank car of  SRC- I I  product i s  con s i dered l i ke l y  to be more damag i ng than a 
s p i l l  of a barge fu l l  of SRC- I I  product ;  hence , the Potomac case  was anal yzed further .  

I n  the event o f  a sp i l l  at  the Harper ' s  Ferry c ros s i ng ,  a s l ug o f  h i g h l y  contami nated water wou l d 
form and be carri ed down stream . Contami nants i n  so l ut i on wou l d be rap i d l y  carried down stream at 
the normal vel oc i ty of  streamfl ow , and i nsol ubl e mater ia l  wou l d contami nate a l imi ted area 
( perhaps 1 to 2 km of r i ver c hannel ) .  The concentrat ions  of  d i ssol ved contami nants wou l d be 
acutely tox i c , k i l l i n g  many or  most  of  the organi sms i n  the r i ver near the sp i l l  area . As the 
contami nated s l u g  of  water moved downstream , the concentrat ions  of pol l utants wou l d  be reduced by 
d i l ut i on , uptake by organ i sms , and adsorpt i on to sed i ments . Hydrocarbons wou l d a l so decl i ne i n  
concentration  due to vo l ati l i zation  and p hoto lys i s ( see Append ix  S ) . Mas s i ve mortal i ty o f  ri ver 
b i ota mi ght  therefore be l i mi ted to the 5 to 1 5  km reac h  i mmed i atel y  downstream from the s p i l l . 

Down stream from the zone of mas s i ve morta l i ty wou l d  be a zone of se l ecti ve mortal i ty ,  i n  wh i c h  
o n l y  the more sen s i t i ve spec i e s  wou l d  b e  k i l l ed .  Further down stream , organ i sms wou l d  s uffer 
c hron i c  effects  of contami nation  rather than outr i g ht morta l i ty .  As the contami nated s l ug moved 
downstream the decl i ne in concentration  of contami nants wou l d depend on  many spec i f i c  a spec ts of 
the sp i l l  s i te and the nature of  the sp i l l  event . Therefore , the s i ze or l ocat ion of the above 
zones of  i mpact cannot be est imated . 

I n  a l l  probabi l i ty ,  the sp i l l  of SRC- I I  fuel descri bed above wou l d resu l t i n  a mi nor water supply  
emergency for  the Wash i ngton , D . C . , metropol i tan area . The  t ime of  trans i t  from the  s p i l l  area to 
Was h i ngton wou l d a l l ow for advance preparation . W ith  such  advance notice the l ocal  a uthori t ie s  
wou l d have adequate t ime to  bu i l d  u p  a reserve so t hat  i ntake from the  Potomac cou l d be  terminated 
unti l the contami nated s l ug had passed the i ntake . Reserve capac i ty of the water treatment  system 
coul d proba b l y  supp ly  water for the 2- to 3-d durati on , or househol ds coul d be i nstructed to store 
dr i n k i ng water . As the contami nated s l ug passed Was h i ngton , D . C . , concentrat ions  of phenol i c s  
wou l d c l ear ly  cause taste and odor probl ems i n  the water supp l i ed .  However , most u ses  for water 
other than for dri n k i ng and coo k i ng wou l d  be unaffected . 

Long-term i mpacts wou l d re su l t l arge l y  from the l es s  so l ubl e compounds i n  the SRC- I I  produc t .  
Cl ose to the s p i l l  s i te ,  gross  contami nation  wou l d  cause  s i gn i fi cant ae sthet i c  damage . O i l 
covered roc k s  and s horel i ne cou l d  cause l i mi ted mortal i ty to b i rds  and other ri pari an wi l dl i fe .  
Substant ia l  quan t i t i e s  o f  s p i l l ed product woul d be mi xed w i t h  grave l , sedimen t ,  and other debri s 
i n  the ri ver . Contami nants adsorbed to f ine  sed i ment and orga n i c  detri tus  coul d be transpo rted 
downstream , thus  a l l owi ng  d i spers ion  of l ow-sol ub i l i ty PNA . 

The h i g h  mol ecu l ar wei ght P NA ,  al though un l i ke l y  to be acute l y  toxi c  becau se of l i mi ted sol ubi l i ty 
( �ee Appen d i x  S ,  Fi g .  S . 2 ,  and Ta?l e  Z . � . 4 ) , are s uscepti bl e to b i oaccumul a t i on and b i oconcentra
tl on . Because  some P NAs are carc l nogenl c ( Sect .  4 . 1 . 2 ) , these coul d become ser ious  contami nants 
in down stream ecosystem s ,  i nc l ud i ng  sport fi s h . Both the so l ubl e and the l es s  sol ubl e phenol i cs 
woul d c�u se ta�te . and . odor probl ems i n  fi s h  and s hel l fi s h  of the Potomac Ri ver  and Estuary .  
ReCrea!l onal fl �h l n g  l n  the Potomac cou l d  b e  affec ted for one or  more years , and contami nation of 
s hel l fl sh beds ln the e stuary coul d cause s ubstanti a l  econom i c  impac t .  Because  of the many 
un known �actors aff�cti ng  the d i st�i but ion  of organ i c  contami nants i n  aquati c ecosystems , i t  i s  
not pos s l b l e  to est lmate the severl ty of these i mpacts . 

The effect on groundwater q ua l i ty of a sp i l l  i n  the Potomac Ri ver wou l d depend on the nature of 
!he b?tto� sed i ments , soi l s  and aqu i fers , and on the fl ow i n  the r i ver . The SRC- I I  product l i q u i d  
l S  pr lmarl l y  c?mposed of  ( 1 )  s ubstant ia � l y  � nsol ubl e aromat ic  and a l i phati c hydrocarbons , ( 2 )  more 
sol ubl e phenol l c  compounds , and ( 3 )  bas l c  n l trogenous compounds  s uch  as ami nes . These var i o u s  
prod�ct  compoun�s ma� b e  evap?r�ted , carri ed i n  �u rface wate� ( e i ther fl oating  or  d i ssol ved ) , 
cheml cal l y  or b l o l og l ca l l y  oXl d l zed , or l eac hed l nto the sedl ments and underlyi ng  rock . 
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The i nsol ubl e hydrocarbons ( from c l asses  1 and 3 above ) , wh i ch do not fl oat on the s urface , may be 
sorbed by so i l  part i c l e s  and bottom sedi ment or may seep i nto under ly i ng  aqu ifers and coa t the 
rock surfaces . 

Acci dents i nvol v i ng s p i l l s  wi l l  cause  rel eases of pol l u tants i nto the atmosphere for a short t ime . 
The quan t i ty of re l ease  wi l l  be a funct ion  of the sp i l l  s i z e .  Sp i l l s  o n  l and or  wate r ,  e i ther at 
the storage s i tes  or  wh i l e  in  trans i t  in  un i t  tra i ns or  barges , wou l d have the i mmedi ate effect  of 
rel eas i ng h i gh concentrati ons  of  nonmethane hydrocarbons  i nto the atmosphere . Those l i gh t ,  
i n sol ubl e d i s t i l l ates , wh i ch wou l d rema i n  o n  the water surface , wou l d evaporate . Some of the 
vapors re l eased are known tox i c  gases , s uch  as  the vapors from naphtha l ene and phenol porti ons  of 
the SRC- I I  product , and proper protecti ve resp i ratory equi pment s hou l d  be worn when near such 
s p i l l s .  

Sp i l l s  on l and wou l d have a temporary effect on a i r  qua l i ty because the l i q u i d  woul d  be absorbed 
by the soi l s  i n  the area or wou l d  be c l eaned up  as  q u i ck l y  as poss i bl e .  Sp i l l s  on water al so have 
a temporary effect on a i r  qual i ty because they wi l l  be conta i ned , recovered , and c l eaned as  soon 
as poss i b l e .  

I f  the vapors of a s pi l l  s houl d i gn i te ,  the res u l t i n� combustion  wou l d  emi t  vari ous  other com
pounds i nto the atmosphere , s u c h  as  carbon monoxi de ( C O )  a n d  sooty parti c u l ates . Aga i n , s uc h  a n  
event wou l d  b e  temporary i n  nature . 

See Appendi x  Z for a more deta i l ed d i scuss i on of transportat ion acc i dents i nvol v i n g  s pi l l s  of SRC 
l i q u i ds . 

4 . 1 . 3 . 9  Summary of  Heal th  and Envi ronmental Pl an 

Ongo i ng studi e s  are d i scussed in  deta i l  in  Appendi x  Y and i nc l ude envi ronmental research that 
w i l l :  

• a i d  i n  the deve l o pment of an envi ronmenta l l y  acceptabl e SRC- I I process , and 

• prov ide data for envi ronmental asses sment of the process . 

The deta i l ed hea l th  and envi ronmental p l a n  for the SRC- I I  process  ( Appendi x  Y )  provi des a manage
ment pl an that i nvo l ves  the cogn i zant offi ces of the Department of Energy [As s i stant Secretary for 
the Envi ronment and A s s i stant Secretary for Fos s i l  Energy ( ASFE ) , Oak R i dge Operat ions  offi ce] , 
the deve l opers of the SRC- I I  proces s ,  and envi ronmental research groups . The SRC - I I proces s  i s  
descri bed , cr i ter i a  for sel ection  of  sampl e s  to u ndergo envi ronmental anal yses are g i ven , and 
approximate t imetabl e s  are presented fo r obta i n i n g  perti nent sampl e s . The genera l  DOE approach  
for synfuel s heal th  ri s k  asses sment i s  outl i ned i n  Sec t .  1 .  

At th i s  t ime , the SRC- I I  process  i s  at  the p i l ot-p l ant  stage of devel opment . S i nce des i gn 
cr i ter ia  may c hange , the envi ronmental research  descri bed i n  the envi ronmental pl an document 
i s  o rgani zed i n  four  phases that correl ate wi th and w i l l  provi de i n formati on earl y in process 
devel opment .  

P hase  I researc h  ( sc reen i ng )  eval uates sampl es from exi s t i n g  SRC- I I  fac i l i ti e s  [p i l ot ,  proces s 
demonstration  un i t  ( PDU ) ,  bench ] , whi c h  may bracket potentia l  demonstration/commerci a l  pract i ce i n  
te rms of phys i cal  and c hemi ca l  c ri teri a .  The sampl es a re bei ng s ubjected to a battery of s ho rt
term b i omed i ca l  and ecol o g i ca l  as says . Chemica l  fractionation  and ana lys i s  are bei ng performed to 
determine  compounds and compound c l asses  of potentia l  concern . I n  some cases , c hemi cal  
frac�i onation/man i pu l at ion  is  req u i red to provi de mate ri a l s amenabl e to b i o l og i ca l  and ecol o g i ca l  
testl n g .  P ha se  I research provi des  a fi rst est imate of potent ia l  envi ronmenta l propert ie s  of  
SRC- I I  mate ri a l s .  As s uch , p ha se  I a i ds i n :  

• 

• 

• 

sett i ng researc h  pri ori t i es fo r the second phase of wo rk , whi c h  i nvol ves l onger term , more 
exten s i ve b i omed i cal  a nd eco l og i ca l  a s says and c hemi ca l  ana lyses ; 

prov i d i n g  i n i t i a l  data on materi a l s and c hemi cal enti t ie s  that may requ i re amel i orat i ve 
action  duri ng  process  devel opment ;  and 

prov i d i ng fi rs t ,  q ua l i tat i ve analyses  fo r a s ses s i ng envi ronmental ri s k  to be expected from 
depl oyment of the SRC- I I  process . 

Phase I I  ( ba sel i ne )  research wi l l  eval uate the SRC- I I  mater i a l s con s i dered most  representati ve of 
potent ia l  demonstrat ion/commerc i a l  pract i ce . These materi a l s w i l l  be s ubjected to l onger term ,  
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more extens i ve b i ol og i cal  and eco l o g i ca l  anal yses re l at i ve to effects and envi ronmental fate . 
Chemi cal fracti onat i o n  and analyses  wi l l  aga i n  be used to ( 1 ) provi de materi al s amenabl e to 
b i oassay and ( 2 )  determ i n e  compounds and compound c l a s ses  of concern . 

Append i x  Y conta i n s  summari es  of ongo i n g  efforts and re su l t s  to date on research i n  phases  I ,  I I ,  
and I I I .  The c urrent program i s  defi ned most spe c i f i ca l l y  i n  p ha se I ,  wi th  decrea s i n g  l evel s of 
spec i f i c  descri pt ion  in pha se I I ,  and l i tt l e spec i fi c i ty in phases  I I I  and IV . Phases I I I  and IV 
are cont i ngent on  process  devel opment and on  the resu l t s  of  p ha ses I and I I .  Therefore , the p l a n  
wi l l  b e  rout i nely updated t o  more spec i fi cal l y  defi ne l ater-phase research efforts . Studi e s  
suggested i n  t he p l a n  are consonant w i t h  t h e  envi ronmental concerns and req u i rements  stated i n  the 
Envi ronmental Devel opment Pl an for Coal Li quefacti on and in the  DOE Program Envi ronmental  Pl an 
for SRC processes . 

4 . 1 . 3 . 1 0  Exposure from product end-use appl i cat ions  

Exposure from product end  use  may i nvo l ve occupat i onal and  publ i c  exposure . Occupati onal exposure 
may resu l t pr imari l y  through s k i n  contact , and pub l i c  expo sure may resu l t from combust i on emi s s i ons 
( a s sumi ng that combust ion i s  the  only end use  for demonstra t i on pl ant products ) .  The d i s c u s s i o n  
of  s k i n  contact for ma i ntenance workers i n  Sect s .  4 . 1 . 3 . 4 a n d  4 . 1 . 3 . 6  appl i es t o  occupat i onal 
expo sures  for end u sers . DOE wi l l  provide  i nformat i on on the  tox i c i ty of SRC- I I  materi a l s ,  recom
mend handl i ng procedu res , and suggest empl oyee med i cal  surve i l l ance programs . Ful l -sca l e  tests 
have been carri ed out u s i ng l i qu i d  products from the SRC- I I  process . I n  add i t i on , many sma l l er 
tests  of both l i q u i d  and sol i d  products have been performed . Appendi x C di scusses  t hese  tests i n  
more detai l .  

A combus t i on demonstrati o n  u s i ng di st i l l a te fuel o i l from t he SRC- I I  process  wa s conducted on a 
ut i l i ty boi l er l ocated at the 74th Street Generati ng Station  of the  Con sol i dated Edi son Company of  
New York  ( Con Ed ) .  The  overa l l prog ram was  sponsored by  El ectri c Power Research I nst i tute ( EPR I ) ,  
Con Ed , and the  New York State Energy Research and Devel opment Adm i n i stra t i on , i n  coopera t i on wi t h  
DOE , whi c h  supp l i ed t h e  SRC- I I  fuel o i l .  Appendi x C d i scusses  combu s t i on tests i n  more detai l .  

The  test bo i l er was a corner-fi red ,  Combu s t i o n  Engi neeri ng , I nc . , uni t wi th  a rated s team fl ow of 
450 , 000 l b/ h .  Emi s s i ons  and bo i l er performance were i nvesti gated at fu l l , hal f ,  and three-quarter 
l oads for basel i ne and 1 0w-NOx ( staged-combus t i on ) condi t i ons . About 4500 bbl of SRC- I I  fuel  o i l 
was u sed duri ng t he program . Ni tri c oxi des , oxygen ,  carbon monox i de ,  pol ycycl i c  organi c matter ,  
total unburned hydrocarbons , su l fur tri oxi de , part i cu l ate mas s ,  a nd  parti cl e s i ze d i str i but ion  
were mea sured . The performance of  SRC- I I  fue l  o i l was a l so exami ned w i t h  respect to  combust ion  
characteri st i cs and adaptat ion  to  exi st i ng bo i l er hardware . The  No . 6 fue l  o i l  now burned i n  the  
test  boi l e r was a l so compared w i t h  the  SRC- I I  fue l  o i l . 

A number of concl u s i on s  regardi ng t he combust ion  and emi s s i on characteri st i c s  of SRC- I I  fuel oi l 
i n  a ut i l i ty boi l er have re su l ted from t h i s test prog ram.  Al though these concl u s i on s  are based on  
resu l t s  o btai ned u s i ng spec i f i c  SRC- I I and No . 6 fue l  o i l s  in  a speci fi c bo i l er ,  and  shoul d be  
i nterpreted on  t h i s ba s i s ,  the data  trends and  comparat i ve characteri st i c s  are consi dered to be 
genera l l y  val i d .  

N i trogen ox ide emi s s i o n s  we re nomi nal l y  70% greater than t hose obtai ned for the No . 6 fuel o i l ,  
u nder both  base l i ne and 1 0w-NOx condi t i on s .  Assumi ng equ i va l ent  thermal NOx format i o n ,  t h i s 
i mp l i es a 20% convers i o n  of t he di ffe rent i a l  fuel n i trogen to NOx for base l i ne cond i t i ons . 
Reductions  i n  NOx l evel s through  s taged combu st ion  were about 35%  for both SRC and No . 6 fuel 
o i l s .  A bo i l er now capabl e of  sati sfyi ng the EPA New Source Performance Standa rds ( NSPS )  for NOx 
emi s s i on s  of 0 . 3  l b/ 1 06 Btu  wou l d  be expected to be capabl e of sat i sfyi ng t he proposed 0 . 5  l b/ 1 06  
Btu  NSPS for coal -deri ved l i q u i ds , if  an  SRC- I I  fue l  o i l  eq u i va l ent to t hat bu rned i n  t h i s  test  
prog ram were u sed . 

Parti cu l ate mass  emi s s i on s  were nomi nal l y  l ower fo r SRC- I I fuel o i l  than for t he No . 6 fuel o i l  
and were be l ow the EPA-proposed NSPS o f  0 . 03 l b/ 1 06 Btu under a l l test cond i t i ons . The emi s s i o n s  
at fu l l  l oad exh i b i ted a b i modal s i ze d i s tri but i on compri sed of  a l arge number of ca rbon part i c l e s  
wi th  d i ameters o f  about 0 . 05 �m o r  l e s s  and a smal l er n umber of  aggl omera ted part i c l e s  wi th  s i ze s  
greater than 0 . 1  �m . The  No . 6 fuel o i l  emi s s i on s  d i d  not exhi b i t t h i s agg l omerated be ha v i or , 
a l t hough the actual  parti c l e concentrati ons  were h i g her  t han  for the SRC- I I  fue l o i l .  No mechan i sm 
was determi ned for the observed aggl omera t i on , wh i ch was s u bstant i a l ly  reduced at l ower boi l er 
l oads . The No . 6 fuel o i l  emi s s i on s  conta i ned numerous  l a rge parti cl es ( greater than 1 �m) , 
i nd i cati ng an atomi zati on -rel ated forma t i on mechan i sm .  Such parti c l es were not total l y  opti mum 
fo r t h i s fuel . 

Total hydrocarbon emi s s i ons were l es s  t han 3 ppmv under a l l  opera t i ng condi t i o n s  w i t h  both fuel s .  
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Ca rbon monox i de l eve l s  were ma i ntai ned bel ow 50 ppmv for a l l test cond i t i on s  at genera l l y  equi va
l ent tota l excess a i r l eve l s  for both fuel s .  Thus , the SRC - I I  fuel o i l  u sed in th i s  program d i d  
n o t  i ndi cate any greater tendency towa rd i n compl ete combust i on than d i d  t h e  No . 6 fuel o i l .  

Pol ycycl i c  organ i c  matte r  ( POM)  emi s s i on l eve l s  wi th both fue l o i l s  were l ow - l es s  than 
6 x 1 0- 6 l b/ 1 06 Btu .  Trends i ndi cated by the  POM data , al though qua l i fi ed by the  overal l test  
uncertai nty ,  i ndi cated that  emi ss i on s  at hal f l oad were hi g her  than those for fu l l  l oad w i th both 
fuel s and that the emi s s i on s  wi th SRC- I I  fuel oi l were nomi nal l y  h i gher than the No . 6 fuel oi l 
l evel s .  Al l the POM emi s s i on l evel s wi th both fuel s were s ubstanti al l y  l ower than those obtai ned 
on other programs wi th coal -fi red bo i l ers . Because  of the l i mi ted n umber of POM sampl es and 
u ncerta i nties  in the combi ned sampl i ng ,  extracti on , and analys i s  techn i q ues , the absol ute val ues 
of  POM emi s s i on s  obtai ned in  thi s prog ram must be i n terpreted wi th cauti on . 

A compl ete tabul at ion of the emi s s i on s  data i s  presented i n  Append i x C Tabl es C . 2 7  and C . 28 for 
SRC fuel and N o . 6 fuel  o i l s ,  respecti ve l y .  Test  methods a n d  procedures u s e d  to obta in  these data 
are di scus sed in Append ix  C .  

Hydrotreatment o f  S RC l iqu i ds 

I n  the proposed SRC- I I  demonstrati on pl ant , var i ous grades of l i qu i d  products are produced . Some 
of these l i q u i ds present potent i a l  heal th concerns ( see Append i x  V ) .  
Hydrotreati ng  enta i l s  catalyti c hydrogenati on of SRC l i q u i d  products to l i ght  d i sti l l ate or  
naphtha fuel s s u i tabl e for  use as  transporta t i on fue l s and  a s  med i um and heavy o i l  fracti on s .  
Prel i mi nary research stud i es have i ndi cated that hydrotreati n g  S RC l i q u i d  products i n  the bo i l i ng 
range of 1 85 to 360° C  ( 365  to 7 1 6 ° F )  may s i g n i f i cantly reduce the mutagen i c  acti v i ty of trans
ported products , as  determi ned by the Ames Salmone l la typhimurium a s say . 22 , 2 3 Al though other 
i mportant b i o l og i cal  endpo ints were not meas ured , chemi cal analyses showed marked reduct ions  i n  
the amount of  genotoxi c c hemi cal  c l a s ses  such  as  PNAs , heterocycl i c  PNAs , and primary aromati c  
amines ( PAAs ) . 2 3 However ,  the sampl es characteri zed were bl ends o f  mi ddl e and heavy d i s ti l l ate 
fracti on s  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 Lew i s  
p i l ot pl ant a n d  were on ly  generi cal l y  representati ve of projected demons tration  pl ant materia l s .  
They a l so contai ned s i gn i fi cantly l es s  heavy end materi al than some of the demonstrati on p l ant 
heavy fuel oi l s  that are of pri mary proces s i ng i n terest and that have been shown to be more 
b i ol ogi cal l y  acti ve . 

Al though stud i es to date on the b i o l og i cal acti v i ty of hydrotreati ng  have been stri ct ly  exp l or
atory ,  they have demonstrated the need for better characteri zati on of the potent ia l  hea l th i mpacts 
of pos s i bl e  fuel o i l  upgrading  processes . A comprehens i ve pl an for eva l uati ng  the i nfl uence of 
upgradi ng  operati ons and c hanges in pl ant operations  on the bi o log i ca l  effects of  SRC l i q u i d s  i s  
therefore now i n  preparati on .  The res u l ts of th i s  program wi l l  prov ide val uabl e i nput  to the 
heal th and envi ronmental management opti ons for heavy SRC- I I  l i qu i d products . 

Al though hydrotreati ng m i g ht reduce the potent ia l  impacts of the transportati on and use  of heavy 
l i q u i d  products , i n c l ud ing  the impacts of acci dental re l eases , i t  woul d  have a negl i g i b l e  effect 
on the emi s s i on of compl ex organ i cs from the demonstrati on p l an t .  I nc l u s i on of a hydrotreating  
secti on to provi de s uffi c i ent  capac i ty to  treat l i q ui d products from the demon stration  pl ant wou l d  
resu l t i n  a smal l i ncrease i n  the emi s s i on o f  cri te ri a  pol l utants . DOE has  deci ded not to 
i nc l ude a hydrotreati ng  fac i l i ty at the demonstrati on pl ant ( Sect .  1 . 3 ) .  Re l evant stu d i es of 
SRC- I I  heavy l i qu i d  products are i n  progress ,  and resu l ts may be avai l abl e in early 1 981 . I t  
s hou l d  be  noted that , at thi s time , t he  extent of  hydrogen at ion that m ight  change mutageni c  
propert ies  of SRC mater i a l s i s  not known , and thus , the economi c impacts of hydrotreati ng  for 
envi ronmental and control purposes are d i ffi cu l t to pred i c t .  Further , i t  h a s  n o t  been demon
strated that  resu l ts deri ved from mi crobi al  as says of hydrotreated SRC materi al s correl ate q uanti 
tati vely w i th res u l ts from an imal  assays of s k i n  or p u l monary carci nogen i c i ty .  These as says are 
consi dered more appropr iate in asses s i ng ri s k  to man than are the micro b i a l  tests . 

4 . 2  P ROPOSED S I TE - FORT MART I N , WEST V I RG I N I A  

4 . 2 . 1  Land 

Th i s  secti on di scusses  the constructi on and operational  impacts predi cted for the proposed s i te on 
l and u se ,  geol ogy and soi l s ,  and terrestri al  ecol ogy . Sect i on 4 . 5  d i scusses  recommended con struc
t i on and operational  mon i tori n g , and Sect . 4 . 6  di scus ses recommended m i t i gat ion measures . 
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4 . 2 . 1 . 1  Land use  

The project fac i l i t i es wi l l  change 1 51 ha ( 373  acres ) w ith i n  the proposed s i te boundaries  from 
pri nc i pal l y  rural uses  to an i ndustr i a l  area covered by permanent fac i l i t i e s .  Add i t i ona l  l and 
area wi l l  be temporari l y  d i sturbed duri ng s i te prepara t i on and project construction . 

Re l ati ons h i p  between proposed s i te use  and  l ocal  l and  u se pl ans 

The proposed s i te is  a dj a cent to the coa l -fi red Fort Mart i n  generati ng stati on . Part of the s i te 
has  been s u bject  to ongoi ng i ndustr i a l  acti vi ty i n  the form of str i p  and underground mi n i ng for 
many years . Part of the s i te was cons i dered by Coa l  con for i ndustri a l  devel opment .  The s i te i s  
not s ubj ect to zon i ng req u l at i on s .  N o  desi gnated wi l d  areas , parks , o r  greenbel ts are i n  the 
v i c i n i ty of  the proposed s i te .  

Constructi on i mpacts 

Impacts on l and  use  wi l l  res u l t primar i l y  from acq u i s i ti on of the s i te and constructi on of 
faci l i ti es .  About 1 2  ha ( 30 acres ) of cropl and , 48 ha ( 1 20 acres ) of hay meadows , and 480 ha 
( 1 200 acre s )  of  pasture wi l l  be taken out of agri cul tural producti on for the l i fe of  the p l ant.  
Pasture not occup ied  by fac i l i t i es wi l l  revert through  natural succe s s i on u n l e s s  open l and i s  
de l i berate l y  ma i ntai ned . About 20% of the proposed  s i te has been affec ted  by current  o r  past 
s u rface mi n i ng .  

The area adjacent to county road 5 3 , about 2% of the s i te ,  i s  currently i n  res i denti al use . Of 
the 29 tracts compri s i ng the currently proposed s i te ,  19 are occu p i ed by a total of  24 res i dences . 
Acq u i s i ti on of the s i te wi l l  resu l t  i n  rel ocati on of about 60 persons . The number of fami l i es to 
be rel ocated i s  smal l i n  rel at ion to the avai l abl e hou s i ng marke t .  Because the maj ori ty of res i 
dences wi l l  not be i mme d i a te ly  affected by constructi on , res i dents shou l d have amp l e t ime to 
l ocate rep l acement hou s i ng .  I t  i s  anti c i pated that schedu l es for vacat i ng res i dences can be 
arranged to accommodate the needs and des i res of each fam i l y .  I t  i s  currently anti c i pated that , 
except for the two e states who se owners deci ded not to re l ocate , al l wi l l  vacate the property by 
March 1 ,  1 981 . 

Acces s to the c hurch and  the associ ated cemetery wi l l  be ma i ntai ned , and access  to the p ri vate 
cemetery w i l l  be pro v i ded a s  appropr iate .  At th i s  t ime , i t  i s  not certa i n  whether serv i ces  wi l l  
con t i n ue to be he l d i n  the Fort Mart i n  Chu rc h ;  th i s  wi l l  be deci ded by members of the congregati on .  

A commun i ty center i s  l ocated wi th i n  the proposed s i te .  The bu i l di ng used for the center i s  the 
Fort Mart i n  School , bu i l t  in 1 898 ,  whi ch  has been i denti fi ed  as  a potent i a l  h i stori c s i te .  The 
three-room bui l di ng i s  no l on ger used for educati onal purposes and i s  used i nfrequent ly  by the 
commun i ty assoc i ati on . The s i te wi l l  not be d i re ctly d i sturbed by construct i on , and current p l an s  
do not  cal l for  acqu i s i t i on of thi s property .  However , the project wi l l  adversely affect  the 
val ue of the school  from an aestheti c standpo i n t ,  an d DOE i s  i nvesti gati ng the poss i b i l i ty of 
mov i ng the structure to a new l o cat ion . 

Recovery of mi neral resources i s  not expected to be affected s i gn i fi cantl y .  Coal i s  the on ly  
s i g n i fi cant mi nera l resource rema i n i ng on  t he  s i te .  Most of  t he  rema i n i ng coa l  on  t he  s i te wi l l  
be removed before cons tructi on of  the fac i l i ti e s .  

Operational  i mpacts 

Operat i on of the demon stration  p l an t  s hou l d have no addi ti onal impacts on s i te l and  u s e .  

Offs i te l and  use  impacts 

W i th the excepti on of pos s i bl e  changes in uti l i zat ion of the church and commun i ty center , con
structi on and  operati on of  the demon strati on p l ant  are expected to have no s i gn i fi cant effect on 
offs i te l and  u s e .  Due to uncerta i n t i e s  concern i ng commerc i a l i zati on of the demon strati on p l ant  at 
an expanded capaci ty ,  secondary growth d i rectly rel ated to the demon strati on p l ant  i s  not an 
t i c i pated i n  the i mmediate area .  Secondary growth i s  expected to  occur  pr imari l y  through  expan
s i on of exi st i ng bus i nes s ;  new bus i nes ses are expected to l ocate i n  areas a l ready bei n g  u sed for 
commerc i al enterpri se . 
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Impacts of c ommerc i a l i zat i on 

Construct i on of a commerc i a l  fac i l i ty at  the demons trati on p l ant  s i te i s  expected to have addi 
t i onal  i mpac ts on l and use . A total  o f  about  1 60 ha ( 395 acres ) o f  l and wi l l  be req u i red for 
expans i on of the proces s , coal  storage and s l ag l andfi l l  areas , u ti l i ti es ,  and product s to rage 
( Fi g .  2 . 2 ) . S ome add i t i onal  expan s i on of the product s to rage and s h i ppi ng  area may al so occur , 
depend i n g  on the mode o f  product s h i pmen t .  Because the areas that wi l l  be used for commerc i a l  
expans i on are adjacent to  the areas used for demon s trat i on operati on ,  changes i n  l and  u se  wi l l  be 
mi n i ma l . 

Secondary growth i s  pos s i b l e  i n  the area o f  a commerci a l fac i l i ty .  The extent o f  such  growth 
cannot be predi c ted at th i s  t i me .  The i mpacts of secondary g rowth dur ing  commerci a l  o perati on 
coul d be contro l l ed through impl ementat i on of l and u se pl ann i ng and appropri ate zon i n g .  

4 . 2 . 1 . 2 Geo l ogy and s o i l s  

Construct i on i mpacts 

The geo l og i c  i mpacts assoc i ated wi th  cons tructi on wi l l  fa l l  i nto two categori e s : i mpact on  
geo l o g i c  ma ter i a l s duri ng  s i te preparati on and  i mpact o f  the s i te ' s  geol ogy on  the requ i rements 
for s i te preparat i o n .  

The proposed pl an t  s i te wi l l  b e  graded , s tri pped , and e i ther excavated o r  fi l l ed before construc
t i on . Abo u t  1 72 ha ( 425 acres ) wi l l  u l t imately be di s turbed for the product l oadou t  area , the 
demo n s tra t i on process  area , and the demon s trat i on was te d i s posa l  area ( see Fi g .  2 . 2 ,  Sec t .  2 . 2 . 1 , 
for the pl an t  l ayou t  drawi n g ) . 

Ero s i on duri ng  constru ct i on , c l eari ng  and g rubb i ng  of the s i te ,  and removal  of topso i l  w i l l  affect  
s i te s o i l s .  Ero s i on control meas ures are p l anned ( d i s c u s sed bel ow) . Du r i ng  the deta i l ed des i gn 
stag e ,  a Project Envi ronmental  P l an wi l l  be prepared by the i ndustr i a l  part i c i pant and s u bm i t ted 
to DOE in early 1 9B1 . Th i s  pl an ,  wh i ch s hou l d  not  be confused with  the DOE Project  Envi ronmental  
Pl an ,  wi l l  spec i fy construct i on pract i ces and procedures , as  wel l as  fac i l i ti e s  that wi l l  be used 
to  reduce s o i l eros i on and prevent sedi mentat i on . Part i cu l ar emphas i s w i l l  be g i ven to : 

1 .  s chedu l i n g  of  s i te prepara t i on acti vi t i es to mi n i m i ze the area d i s tu rbed at  any t ime , 

2 .  early constru cti on of dra i nage co l l ect i on and permanent sediment  contro l  fac i l i t i es , 

3 .  u se  o f  construct i on practi ces and gradi n g  techn i ques des i gned t o  mi n im i ze eros i on ,  

4 .  u s e  of  temporary sed i ment control fac i l i t i e s , 

5 .  removal  and proper storage of topso i l for u se  i n  revegetati on of d i sturbed areas , 

6 .  pro tect i on o r  removal  and proper di s posal  o f  pyri t i c  o r  o ther s o i l s  that s h ou l d  n ot rema i n  
exposed , 

7 .  prompt revegetat i on o f  d i s tu rbed areas and use  o f  mu l ch o r  o ther temporary pro tecti on on 
areas that cannot be revegetated i mmedi ate l y ,  and 

B .  u s e  o f  d u s t  s uppre s s i on tec h n i q ues t o  prevent  wi nd ero s i on and fug i t i ve dus t .  

Such  measures  wi l l  reduce s o i l l os s  and toxi c i ty prob l ems , but they w i l l n o t  prevent s ome d i s rup
t i on of  so i l s truc tu re , wh i ch may reduce aerati on and i n h i b i t pl ant growth . 

The total  s o i l profi l e  averages 1 m over the s i te ,  and the most producti ve zone l i e s  i n  the fi rst  
1 5-20 cm . 

For the pu rpose of eval uat i n g  a worst-case s i tuat i on , i t  has been assumed that no ero s i on contro l  
measures  wi l l  b e  u sed . Us i n g  th i s  as s umpti on and app l y i n g  the un i versal  s o i l  l os s  equati on , s heet 
eros i on from construct i o n  i s  pred i cted to resu l t in the l os s  of  about l BO ,OOO met r i c  tons of  
s o i l per  year .  Append i x  L . 5  di scusses  the  a s s umpti ons and accuracy of th i s  equat i on .  S o i l  
l os ses wi thout  the u s e  o f  conservation  practi ces are e st imated t o  be equ i va l en t  to  a l os s  o f  
about  3 . B  c m  depth , averaged over t h e  enti re 1 72-ha area . Gul l y  eros i on ,  s uch  as may occur  
al ong  hau l  roads o r  pi pe l i ne routes , coul d s i gn i fi cantl y add  to so i l  l os ses  if  uncon tro l l ed .  
The amount  of  th i s  l os s  cannot b e  predi cted a t  th i s  t i me because o f  the l ac k  of  both fi e l d  data 
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and predi cti ve mode l s  that are val i d  over l arge secti ons of the Un i ted States . The so i l l os s  
from uncontrol l ed s heet e ros i on was est imated assum ing  that maj o r  construct i on and revegetat ion 
acti v i ti es wou l d  be comp l eted i n  one year .  Lengthen i n g  of the  peri od of so i l  d i s tu rban ce woul d 
i ncrease potent ia l  so i l l os ses ; the extent of s uch l o s s  woul d depend on construct i on practi ces 
and rai n fal l .  The schedu l e  of cl eari ng , constructi on , and revegetati on i s  not known at th i s  
t ime .  Soi l eros i on can produce a n umber o f  s i gn i fi cant envi ronmenta l i mpacts . In creased 
sed i ment l oadi ng  can reduce water qual i ty and adversel y affect aquat i c  ecol ogy . Wi nd e ros ion  
can  i ncrease s us pended parti cul ate l evel s ,  reduci n g  a ir  qual i ty and adverse l y  affecti n g  terrestria l  
ecol ogy .  Loss  of  topsoi l ,  d i s rupt i on o f  so i l  structure , and exposure o f  pyri te- or  boron-ri ch 
so i l s  may s l ow revegetat i on ,  resu l t ing  i n  add i t i onal eros i on and the re l ease of toxi c  so i l  
materi a l s .  

Geotechn i cal so i l properties . The geotechn i ca l  properties  of s o i l s  and underl y i n g  strata at 
vari ous  areas of  the s i te wi l l  affect the des i gn and stabi l i ty of structures , p i pe l i ne s , waste 
d i s posal area l i ners , and s to rage areas .  I n  general , envi ronmental impacts re l ated to geotech
n i cal  properti es wi l l  be reduced by avo i d i ng uns u i tabl e areas in the fi nal p l ant  l ayout and 
con s i deri n g  these properti e s  in the engi neeri n g  des i gn .  F i nal analys i s  and des i gn of such mea
s u res  wi l l  be compl eted before con structi on . Potenti al  geotechn i cal probl ems , wh i ch wi l l  be 
addressed ,  al ong wi th engi neeri ng  measures , in detai l in the safety anal ys i s  report (Appendi x  AA ) , 
are :  

1 .  Corros i v i ty o f  s ha l e  materi al s .  Certai n  excavated materi al s such as dark-col ored s ha l e s  may 
be encoun tered on s i te and woul d be expected to conta i n  pyri te , wh i ch i s  corros i ve to 
concrete . 

2 .  Foundat ion or l i ner fa i l ure by d i fferent i al settl ement .  Fi l l  and stri p-mi ne s po i l materia l s 
occur on port i ons of the s i te and are subject to compaction , wh i ch w i l l  vary wi th l ocati on 
and so i l  compos i t i on .  Th i s  i s  of concern i n  coal and s l ag d i s posal areas . 

3 .  Foundati on fa i l ure by subs urface col l apse . The P i ttsburgh  coal seam has been mi ned under
g round on part of the s i te ,  and th i s  area i s  s ubj ect to s u b s i dence caused by m ine  roof 
col l apse . Th i s  character i sti c i s  a ssoci ated pr imari ly  w ith  the western port i on of the s i te 
and shou l d  not i nfl uence the demons trat ion p l an t  as proposed .  

4 .  S l ope stabi l i ty .  Fi l l  materi al s a n d  natural s l opes al ong the r i ver  have a h i g h  potent ia l  for 
l ands l i des  and other types of mas s  movement , parti cu l arl y when these earth materi a l s are 
saturated . 2 4 Th i s  i s  of concern for the proposed product p i pel i ne that transports heavy o i l  
from the process area t o  the r i ve rs i de storage tan ks . 

Operati onal i mpacts 

Subs i dence . I n s tabi l i t i e s  due to s l ump i n g , l ands l i des , and s ub s i dence re l ated to underground 
m i n i ng may occur on certa i n  porti ons of the s i te during pl ant operati on . Areas known to be 
affected by underground m i n i n g  and subs i dence have been avoi ded in  the s i t i n g  of process , wa ste 
d i sposal , and coal storage area s .  Because the bedrock d i ps downward toward the west , coal seams 
that were mi ned underground in the western part of the proposed s i te are at the surface or have 
been eroded away i n  the eastern secti on . Based on the s l ope of the coal beds , underground m i n i n g  
of  P i ttsburg h ,  Redstone , Sew ick l ey ,  and Waynes burg coal s cou l d  not have occurred beneath the 
p roposed p roces s  and waste storage areas . Hence , s u b s i dence due to m i ne col l apse i s  not expected .  

Landsl i des . Lands l i des may occur i n  several areas of the proposed s i te because of the nature of 
the geol og i c materia l  and the p resence of steep s l opes ( see Append i x H ) . Hi l l s i des  al ong the 
r i ver are part i cu l arl y  prone to l ands l i des , 24 e s peci al l y  dur ing  peri ods of h i g h  ra i n fal l .  D i s 
rupti on o f  the p i pel i ne tran sport i n g  product over these h i l l s i des  from the process area t o  the 
s torage area near the Monongahel a Ri ver co ul d occur d uri ng  l ands l i des . Lands l i des of th i s  type 
are often caused by heavy rai n fal l s , and p i pel i ne fa i l ure wi th resu l ti ng  product sp i l l s  i s  d i f
fi cu l t to m it i gate under these condi ti ons . Ana lys i s  of the probab i l i ti es and effects re l ated to 
s l ump i ng , l ands l i des , and s ubs i dence and measures  to mi t i gate the r i s k  w i l l  be presented i n  the 
safety ana l ys i s  report ( see Append i x AA ) . The pos s i b i l i ty of l ands l i des wi l l  be con s i dered in the 
fi nal des i gn of  cri ti cal structures s uch a s  the product p i pel i ne s  from the mai n  process  area to 
the ri vers i de sto rage tan ks . 

Sei smi ci ty .  G i ven the se i smi c h i story o f  the area , i t  i s  un l i ke ly  that a n  earthquake o f  i nten s i ty 
g reater than V ( on the Modi fied  Mercal l i  scal e ,  used to ran k earthquake i ntens i ti es )  w i l l  occur i n  
the v i c i n i ty of  the s i te .  Damage to structures  caused by earthquakes o f  th i s  predi cted i n tens i ty 
s houl d be negl i g i bl e .  
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So i l s .  Chem i cal and p hys i ca l  changes i n  the soi l s  may occur due to sp i l l s ,  depos i t i on of a i rborne 
part i cl e s ,  l eachates from coal s to rage and waste di sposal  areas , and compacti on .  I n  one study , 2 5 
smal l i ncreases i n  trace meta l concentrati ons have been found  to be i n s i g n i fi cant i n  terms of 
p l ant  toxi c i ty o r  impact on water qual i ty .  The i ncrease may be enough , however , to affect certai n  
enzymat ic  processes i n  the so i l  that convert nutri ents to forms that can b e  absorbed by pl ants . 2 6 
Add i t i on of s uch  i n h i b i t ing  el ements may decrease so i l  producti v i ty s l i ght ly .  The  characteri s t i cs 
and i mpacts of coal and s l ag l eachates a re di scussed i n  Append ix  K and Sect . 4 . 2 . 2 . 2 .  

Impacts rel ated to commerc i al i zati on 

Impacts due to expan s i on wi l l  i ncl ude ( 1 ) i ncreased con structi on acti v i ty and ( 2 )  i n creased m i n i n g  
acti v i ty necessary t o  supply t h e  addi ti onal feedstock . Impacts a n d  m it i gati ng  measures i nvol ved 
i n  expanded coal m i n i n g  acti vi t i es are documented in other publ i cations  ( a l so see Foreword and 
Sect .  1 . 4 . 3 . 5 ) . 2 7- 3 0  

Impacts rel ated to decommi s s i on i ng 

Impacts on the geol ogy and soi l s  of the s i te due to decommi s s i on i ng woul d depend on the amount of 
addi ti onal earth mov i n g  requ i red . Thi s may be a res ul t of the cons truction of new faci l i ti e s  
resu l t i ng  from an a l ternati ve u s e  o f  the s i te or  the di smantl i n g  of  demonstrati on-phase 
s tructures . Such di stu rbances wi l l  i n crease  the amount of soi l ero s i on and sedimentati on i n  a 
manner s i m i l a r  to that outl i ned  i n  the preced ing  d i s cu s s i on of constructi on impacts .  M it i gati ng  
measures ( Sect . 4 . 6 . 4 )  can  substanti a l l y  reduce impacts rel ated to the ero s i on of soi l s .  

Some i mpacts rel ated to changes i n  so i l  chemi stry o r  permeabi l i ty are l i ke l y  to pers i s t  after 
decommi s s i on i ng ,  thus restri cti n g  future uses of  the soi l s .  

4 . 2 . 1 . 3 Terrestria l  ecol ogy 

Constructi on i mpacts 

Vegetati on . Land cl ea ri n g , l evel i ng ,  and general cons tructi on acti v i ti e s  wi l l  destroy or di sturb 
vegetat i on i n  and around con struction areas . Permanent faci l i t i es wi l l  preempt l and  for at l east  
the l i fe of  the  proj ect . Areas used  for con struction l aydown and  veh i c l e  acces s  wi l l  be d i stu rbed 
on l y  duri n g  the constructi on peri od and wi l l  be revegetated afterwards . The total a rea  requi red 
for permanent demons tration p l ant  faci l i ti e s  wi l l  be about 1 5 1 ha ( 373  acres ) ( Tabl e 4 . 4 ) . The 
a rea that may be temporari ly  d i sturbed duri ng  constructi on i s  l arge r ,  but i t  has not been quanti 
fi ed due to the tentati ve nature of constructi on p l an s  i nvol v i ng areas for temporary storage of 
materi al s .  The approxi mate areas requi red for the vari ous  faci l i ti es are summari zed i n  Tabl e 4 . 4 .  

A s  currently proposed i n  Fi g .  2 . 2 ,  the process  a rea and coal stockp i l e  wi l l  be l o cated east of 
Fort Marti n Road i n  an area occup ied most ly  by grass l and  and scru b .  The sol i d  wa ste di sposal area 
wi l l  be west  of  Fort Marti n Road in an a rea that is  predomi nantl y pasture and mi ned l and .  The 
p roduct storage tanks , l oadout , rai l road s i di ngs , and associ ated faci l i ti es in the Monongah e l a  
bottoml ands , wi l l  occupy man-made communi ti es a n d  1 . 0 ha of forested wetl and .  The ma i n  hau l  
road wi l l  occupy deci duous forest  and  smal l er amounts of other  commun i ti es .  The truck storage 
a rea wi l l  destroy about 3 . 5  ha of the sedge-rush  meadow near the Fort Marti n School /Commun i ty 
Center (Appendi x D ) .  

Gras s l an d ,  s h rub  and tree gras s l and , scru b ,  and sedge-rus h meadow , wh i ch are earl y succes s i ona l  
commun i ti e s  domi nated by  re l ati ve ly  common or  wi despread spec i es , m i g ht  be fa i rl y  readi l y  
reestabl i s hed after di sturbance . However , speci es d i vers i ty wi l l  be l ower i n  revegetated areas 
than in or ig i nal commu n i t i es unt i l natura l revegetat ion by nonpl anted s peci es occurs . Woody 
s pecies  take l on ger  than herbaceous pl ants to reestabl i sh ,  and sedge-rush meadow wou l d  not 
reestabl i sh un l es s  a s u i tabl e moi s ture reg i me was present .  Forest and forested wetl and  are 
advanced succe s s i onal  communi ti e s  i n  whi ch the effects of di sturbance woul d  be l on ger  l as t i ng . 
Recovery to curren t condi tions  m i g ht  take 1 00 years o r  l onger.  

The most ser ious  i mpacts wi l l  probab ly  be the total l os s  of the 1 ha of forested wetl ands in  the 
product storage area on the Monongahel a Ri ver bottoml ands and severe d i s rupt i on of the mi xed 
mesophyt i c  forest occupyi ng  the narrow val l ey through wh i ch the hau l  road wi l l  be bui l t  and bel ow 
wh i c h  the ra i l road  spur  wi l l  pas s .  The wetl ands contai n  3 s pecies  and the forest conta i n s  1 6  
species  not encountered el sewhere on the s i te .  Wetl ands a l ong  the Monongahel a Ri ver i n  the 
vi ci n i ty of the s i te a re not a bundant .  An i n vento ry of  wetl ands  4 h or  l arger compl eted by 
the West V i rg i n i a  Department of Natural Resources ( DNR )  d i d  not show the presence of wetl ands 
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Table 4.4. Vegetation communities at the proposed site 
to be removed for permanent SRC·II demonstration facilitiesa 

Approximate area 

Process area, support facilities, 
and utilities 

Grassland 
Pond 
Scrub 
Residential 

Total 

Coal stockpile 

F o rest 
Grassland 
Shru b-tree grassland 

Total 

Slag disposal area 

Grassland 
Shru b-tree grassland 
Residential 

Total 

R a i l road spur and facilities i n  
river bottomsb 

F o rest 
Forested wetland 
Grassland 
Pond 
Cropland 
Scrub 
Residential 
Conifer plantation 

Total 

Truck loadout area 

Grassland 
Sedge-rush m eadow 
S h ru b·tree grassland 

Total 

Coal conveyor 

Forest 
Grassland 
Scrub 

Total 

Stockpile, process area to stockpile, 
and process area roadsc, total 

Total area required for 
permanent facilities 

Forest 
F o rested wetland 
G rassland 
Sedge-rush meadow 
Pond 
Sh rub-tree grassland 
Scrub 
Conifer plantation 
Cropland 
Residential 
U n known 

Total 

ha acres 

29.2 72.2 

0.3 0.8 

1 3.7 33.8 

1 .8 4 .4 

4 5 .0 1 1 1 .2 

0.5 1 .2 

9.9 24.5 

0.5 1 .2 

1 1 .0 27.2 

1 9 .6 48.4 

2.6 6.4 

1 .4 3.5 

23.6 58.3 

26.6 65.7 

1 .0 2 .5  

0 .2  0.5 

0.3 0 .7  

7.3 1 8.0 

1 . 1  2 .7 

2.6 6.4 

4.2 1 0 .4 

43.3 1 07.0 

5.0 1 2.3 

3.5 8.6 

2 . 1  5 . 2  

1 0 .6 26.2 

2.0 4.9 

0.5 1 .2 

0.5 1 .2 

3.0 7.4 

1 4 .7 36.3 

29.1  7 1 .9 

1 .0 2.5 

64.4 1 59.1  

3 .5  8 .6  

0 .6  1 .6 

5.2 1 2.8 

1 5.3 37.8 

4 .2 1 0 .4 

7.3 1 8.0 

5.8 1 4 .3 

1 4 .7 36.3 

1 5 1 . 1  373.4 

aCommercial facilities are not included; temporary facilities for construc
tion wil l  disturb additional land ; slight inconsistencies in numbers are because 
of rounding to nearest tenth. 

bFacil ities in the Monongahela River bottoms included i n  this estim ate are 
the product storage area and associated buildings, loadout railroad sidings, 
unload railroad spur, haul road (in bottoms and on forested valley slope). 
barge slip, access road, and raw water intake structure. 

CVegetation types to be disturbed were not estim ated for these categories. 
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a l ong the Monongahel a Ri ver in the v i c i n i ty of the s i te ( Ron Fortney , West V i rg i n i a  DNR ,  personal  
commun i cat ion , May 1 3 , 1 980 ) . A fi e l d  s urvey a l ong a 1 7 . 5-mi l e  stretch of the Monongahel a Ri ver 
bottoms that i nc l ude the propo sed s i te ( ri ver mi l es 87  through  1 04 . 5 ) , found a tota l of  1 0 . 1  ha 
of various  types of  wetl ands at l ea st  0 . 04 ha in  s i ze .  Th i s  i nc l uded 2 . 6  ha of 9 fl oodpl a i n  
ponds , 3 . 2  ha of 3 ponds i n  ravi ne mouths , 2 . 8 ha of 7 forested fl oodpl a i n  wetl ands ( t h e  term 
IIwetl ands " i s  used to i ndi cate that 1 i ttl e s tan di ng water i s  present i n  compari son wi th ponds ) ,  
1 . 1 ha of  2 forested wetl ands i n  ravi ne mouths , and 0 . 4  ha of 1 herbaceous  wetl and . Los s  of the 
two forested wetl ands on the s i te represents 1 0% of the area of  a l l wetl and type s found and 36% 
of the forested  fl oodp l a i n  wet l ands found .  The  sma l l s i ze of  the  s i te ' s  fo rested wetl ands and  
the i r l ac k  of ra re p l ant or  an i ma l  s pec ies i ndi cate that  these wetl ands are  not  parti c u l a rl y  
i mportant i n  compari son t o  wetl ands i n  general . Current est imates i nd i cate that 1 2 . 5  h a  of 
forest  wi l l  be c l eared for the rai l road spu r ,  and 1 2  ha of forest wi l l  be c l eared for the hau l  
road ( Tabl e 4 . 4 ) . 

The l os s  and c l eari ng  of fl oodp l a i n  and ri pari an forests i s  a s i g n i fi cant nati onal prob l em .  As 
much as  90% of the nation ' s  ori g i na l  r i parian  wetl ands may have a l ready been l ost , and current 
l osses  are about 6% per year . 3 1  F l oodp l a i n  forests are very important i n  many ways , i nc l ud i ng  the 
s upport of a l arge n umber of wi l dl i fe spec i es ( many threatened and endangered speci e s ) ,  s torage 
and s l ow rel ease of fl oodwaters ,  water qua l i ty ma i n tenance ( e . g . , sediment entrapmen t ) , ground
water recharge , the preven t ion of downstream fl ood i n g ,  and very h i g h  producti v i ty . 3 2 

No Federa l l y  l i s ted endangered or threatened pl ant spec i e s  (Sect .  3 . 2 . 1 . 3 and Append i x  E )  wou l d  be 
affected . Of the two pl ant spec i es con s i dered rare in Wes t  V i rg i n i a  by the West V i rg i n i a  Heri tage 
Trust ( WVHT ) Program , northern water p l anta i n  (A lisma triviale ) in the Crooked Run sedge-rush  
meadow w i l l  not be affected , whereas Panicum verruoosum near Garl ow Cemetery may be destroyed .  
T he  l atter s pecie s  appears to be j u s t  outs i de t he  sol i d  waste di sposal  area . 

I n  add i t i on to d i rect phys i ca l  removal  and dama ge , con s truct i on act i v i t i es may affect terrestr ia l  
p l ant  commu n i ti es through  the  re l ease of  fug i ti ve dust , ve h i c l e emi s s i on s , and eros i on-deri ved 
sediments . Dust  control meas ures ( Sect .  4 . 2 . 1 . 2 )  and the reg i on ' s  h i gh ra i nfal l shou l d  precl ude 
measurab l e  damage from dust .  The effects of veh i c l e  emi s s i on s  and chemi cal  re l ease s ho u l d  be 
m i n i ma l  ( Appendi x  G ) .  Ero s i on wi l l  be contro l l ed by temporary di kes , sedimentat ion ponds ( Sect . 
4 . 2 . 1 . 2 ) , and other constructi on practi ces . 

Wi l d l i fe .  The proposed fac i l i t i es wi l l  be l ocated primari l y  i n  areas that do not s upport h i g h l y  
d i verse or den se w i l dl i fe popu l ati ons . These area s i nc l ude shrub  and tree gras s l and ,  gras s l and , 
scru b ,  crop l an d ,  res i dent i a l  areas , and con i fer pl antation  [total 1 02 . 2  ha ( Tab l e  4 . 4 ) J . Other 
habi tats to be affected are pond , sedge-rush  meadow , fore s t ,  and forested wetl and ( total 34 . 2  ha l ,  
wh i ch s upport popu l at i on s  of a l a rger number of  speci es . The hab i tat acreages to be affected by 
permanent faci l i ti e s  represent about 1 4% of the fo rest  on the s i te ,  20% of the gra s s l and and shrub 
and tree gras s l and , 7% of  the scru b ,  1 00% of the forested wetl ands ( 1  ha ) ,  and about 1 5% of the 
sedge-rus h  meadows (wetl and ) .  Thus , re l at i ve l y  sma l l fractions  of most  ha b i tats on the proposed 
s i te wou l d  be affected ( i f  acreages for temporary uses are m i n i m i zed ) ,  and most  w i l d l i fe popu l a
ti ons shou l d  not be ser i o u s l y  reduced . There i s  no evi dence to i nd i cate that any speci es ' popu l a
t i on i s  more abundant i n  the permanent faci l i ty area than i n  s u rroundi n g  areas on and off the 
proposed s i te ( except a s  note d ) . 

A l though the gra s s l and and shrub and tree gras s l and on the s i te are not h i gh-qua l i ty w i l dl i fe 
habi tats , they are potent i a l  breed i ng  habi tat for 1 2  b i rd speci es l i s ted by the WVHT Program and 
the Audubon Soci ety Blue List ( Sect .  3 . 2 . 1 . 3 ) .  These are the short-bi l l ed marsh  wren , Hen s l ow ' s  
sparrow , marsh  hawk , u p l and  sandp i per , s hort-eared owl , common n i g hthawk , l o ggerhead shri ke , 
eastern b l ueb i rd ,  grass hopper sparrow , l ark sparrow , Bachman ' s  sparrow , and vesper s parrow . 
Al though a l l are poten t i a l  breeders , on ly  the l oggerhead shr i ke , gra s s hopper sparrow , eastern 
b l uebi rd , and vesper s parrow appear to have breeding  popu l at i ons  on s i te ;  popu l at i ons  of these 
spec i e s  wi l l  q u i te l i ke l y  be reduced in proportion  to the amount of  habi tat l os t .  The marsh  hawk 
was observed on the proposed s i te dur i ng  the s ummer , but whether it nes ted there i s  not known . 
The other spec i e s  probab ly  do not breed on the proposed s i te .  The vesper s parrow , wh i ch breeds 
primari l y  on mi ned l and , mi ght not be great ly  affected , dependi ng  on the l evel of d i sturbance at 
the proposed sol i d  waste d i sposal  s i te .  On the proposed s i te ,  the eastern b l uebi rd is  proba bl y  
l i m ited by l ow avai l ab i l i ty o f  nest  cav it i e s  o r  boxes ; i ts popu l at i on cou l d  proba b l y  b e  i ncreased 
by add i n g  nest boxes , even in the presence of the proposed fac i l i ty .  Another gra s s l and-a s soc iated 
spec i e s  is the meadow j umping  mouse . Thi s s pecies  wa s found at the margi n of a sma l l  pond on 
Keener ' s  Knob ,  l ocated off s i te .  A l though th i s  l o ca l i ty wi l l  not be affected , th i s  speci es may 
a l so occur on the proposed s i te .  

Add i t i ona l  WVHT and Blue List s pec i es are the fox s q u i rrel , sharp-shi nned hawk , Cooper ' s  hawk , 
yel l ow-bi l l ed cuckoo , ha i ry woodpecker , yel l ow-breasted cha t ,  warb l i n g  v i reo , ruby-throated 
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hummi ngb i rd , and  ye l l ow warb l e r .  T hese  are general l y  associ ated wi th fore s t ,  s crub  ( i mmat�re 
forest ) , and shrubby habi tats . Mos t  of these spec i e s  are k nown to breed on the proposed s l te ,  and 
t he others ( s harp-sh i nned and Cooper ' s  hawk s )  probabl y breed on  or  near the s i t e .  Pop u l a t i on s  
wi l l  be  reduced i n  proporti on to  ha bi tat des truct i on ; spec i e s  sen s i t i ve to  no i se  and human 
acti v i ty ( pos s i bl y  the hawk s )  mi g ht be reduced i n  greater proport i on than habi tat l os s .  The 
rema i n i ng spec i es l i s ted probab ly  do not occur reg u l ar ly  on  the proposed s i te .  

Game and fur an i ma l s breedi ng o n  the proposed s i te i nc l ude the wh i te-ta i l ed dee r ,  fox squ i rre l , 
g ray squ i rrel , woodchuc k ,  cottonta i l  ra bb i t ,  spotted skun k ,  str i ped s ku n k , pos s i bl y  the l ea st  
wea se l  a nd  mi nk , muskra t ,  opossum , ra ccoon , l ong-ta i l ed weasel , red fox , gray fox , ruffed g rouse , 
American  woodcoc k ,  mourn i ng dove , wood duc k ,  and pos s i b ly  the ri ng -necked phea san t .  Breedi ng 
popu l a t i o n s  of these spec i e s  woul d be reduced i n  p roport ion  to habi tat l os s ,  and potent i a l  addi 
t i onal  l os ses  cou l d resu l t from no i se  and human act i v i ty .  Howeve r ,  reg i onal popu l a t i on s  shou l d  
not  be s i g n i fi cant l y  affected because  mos t  o f  t he spec i e s  are wi despread and common i n  the reg i on . 

The  whi te-ta i l ed deer on the  proposed s i te may be affec ted more than mos t  of the spec i e s  beca use  
the proposed l ocat ion of the  coa l  s torage p i l e  and process area l i e a l ong  mos t  of t he Mononga he l a  
s l ope fore s t .  Thus , u se  o f  the forest  edge and adjacent  hab i tats  by the s l ope deer herd mi g ht be 
g rea t ly  res tri c ted and cou l d  resu l t i n  a s i gn i f i cant  reduct ion  i n  the s i te ' s  dee r popu l a t i on . The 
total deer popu l at i on on the proposed s i te and between the northe rn part of t he s i te and the 
Monongahel a Ri ver has been e st ima ted to be about 37 , i nc l udi ng about 21 deer a l ong  the Mononga hel a 
Ri ver and about 1 6  deer i n  the we stern ha l f  of the s i te .  These data i nd i ca te t hat  deer dens i ty i n  
t h i s area i s  about 2 . 8  deer/km2 , wh i c h  i s  bel ow the e s t i ma ted dens i t i e s  of 3 . 6  deer/ km2 for Wes t 
V i rg i n i a  overa l l and 4 . 6  deer/km2 for Mononga l i a  Coun ty .  Therefore , t he reg i on ' s  deer popu l at i on 
s houl d not  be s i g n i fi ca n t l y  reduced . The deer in the western part of t he s i te shou l d  not  be 
affec ted by constructi o n .  One area heavi l y  u sed by deer that  wi l l  be severe l y  affected i s  a 
forested ra v i ne i n  the ea s tern part of the  proposed s i te ,  whi c h  i s  the  p l anned l ocat ion  for t he 
haul  road . 

No an ima l  spec i es l i s ted as threatened or endangered ( Sect .  3 . 2 . 1 . 3 )  shou l d  be affec ted by the 
projec t .  The bal d eag l e and the  arcti c  pereg ri ne  fa l con  wou l d  occu r only a s  very ra re mi grants at 
the proposed s i te ,  and the I nd i ana ba t wou l d  not be l i ke l y  to breed there ( Sect . 3 . 2 . 1 . 3 ) . DOE 
has  contacted t he U . S .  F i s h  and W i l d l i fe Serv i c e  about Federa l l y p rotected fa una and fl ora i n  
accordance wi th  the Fi s h  and Wi l d l i fe Coo rdi nat ion  Act ( P L  85-624 , 1 6  USC 66 1 -666 ) and the  
Endangered Spec i e s  Ac t .  Resu l t s  of th i s formal contact ,  p resented in  Appendi x E ,  i nd i cate that no 
endangered spec i es a re known to exi s t  i n  the  proposed proj ect ' s  i mpact area ( except for occas i onal  
tra n s i ent i nd i v i dual s )  and  that  none  shoul d be affected . 

Conc l u s i o n .  Ecol og i ca l l y ,  t h e  proposed s i te appears to 
been recent ly  d i s tu rbed by mi n i ng and used for pasture . 
q U4 1 i ty habi tats  for mos t  p l a n t  and an ima l  spec i e s , but  
ra re , uncommon , or  dec l i n i n g  spec i e s .  

be sat i sfacto ry .  Mos t  o f  the s i te ha s 
These affected a reas  a re genera l l y  l ow

they are potent i a l  habi tat for severa l  

The  hardwood fores t  o n  the  Mononga hel a Va l l ey s l ope i s  a re l a ti ve l y  undi s t urbed habi ta t tha t  i s  
more val uabl e to wi l d l i fe .  Port i o n s  of t h i s fo re s t  wi l l  be c l ea red for t he hau l  road and ra i l road 
s i d i ng .  No a l ternat i ve l ocat ions  for these fac i l i ti e s  appear fea s i bl e .  The ra i l road s i d i ng must  
be l ocated adjacen t  to the Monongahe l a Ra i l road Company ma i n  l i ne a l ong t he r iver .  The exi sti ng  
h i g hway cannot  be  u sed a s  a haul  road because i t  i s  nei ther wi de enough  nor  s tructura l l y  s tab l e  
e nough for l a rge equi pme n t .  Rout i ng t h e  road up  a steep s l ope rather t h a n  up  t h e  ravi ne wou l d 
requ i re a g reat deal of earthwork to suffi c i en t l y  reduce the s l ope . 

As propo sed , the process  area , coal s tockpi l e ,  and  sol i d  was te d i s posal  area wi l l  be l ocated 
primari l y  in g ra s s l and and scrub ra ther than i n  h i g her-qua l i ty hab i tats . Thu s , the l ocat ion  of 
t hese fac i l i ti es on  t he s i te appears rea sonabl e .  Spec i es l i s ted by t he Federal government as  
endangered o r  threatened s hou l d  not be affected . Al thoug h a sma l l  amount  of wetl ands wi l l  be 
affected , t hese a re not  cons i dered to be part i c u l ar ly  i mporta n t  wet l a nds . M i t i ga t i o n  of habi tat 
l o ss  i s  cons i dered i n  Sec t .  4 . 6 . 7 .  

Operationa l  i mpact s  

Eco l og i ca l  and l and u se  i mpacts cou l d  resu l t from part i cu l a te and gaseous emi s s i on s , veh i c u l ar 
traffi c ,  no i se ,  human p resence , and product i on of was te produc ts . Because  the effects of vehi cu l ar  
t raffi c ,  no i se ,  a nd  human presence wou l d be  rel at i ve l y  mi nor and  o bv i ous , on ly  a i r po l l u t i on effects 
a re addres sed in  th i s secti on . The ana lysi s focuses  on  i mpacts to vegeta t i on because a i r  pol l u tants  
have genera l l y  not  been s hown to s i gn i fi cantl y affect wi l dl i fe popu l at i ons  d i rectl y ,  except i n  
extreme l y  h i g h  concentrati ons 3 3  ( Append i x  G ) . Because  threatened o r  endangered b i ota do not fre
q uent the s i te or s urroundi ng area (Append i x  E ) , none s hou l d be affec ted by p l ant  opera t i on . 
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The maxi mum expected i nc rease in  concentrati ons  of the maj or  a i r  pol l utants - su l fur d i ox i de 
( S02 ) '  n i trogen oxi des ( NOx ) ,  and part i c u l a tes - resul t i ng from operat ion of the proposed p l ant  i s  
rough l y  one-s i xth to one-tenth of the exi s t i ng concentrat ions  a t  the s i te . * The exi s t i ng concen
trati ons  coul d a l ready adverse l y  affect extreme ly  sen s i t i ve pl ant  s pec i es . The sma l l i nc rement 
from p l ant  operat ion  wou l d s l i ght ly  i ncrease any exi st i ng l evel s of i mpacts  on vegeta t i on . Any 
such  i ncrease s wou l d be d i ffi cu l t to detect  by moni tori ng  and cou l d probabl y not be d i s t i ngu i s hed 
from effects  on vegetati on caused by a i r  po l l ut ion  from other i ndustri e s  i n  t he area . Appl i cabl e 
EPA a i r  qua l i ty s tandards s hou l d not be v i o l ated duri ng normal pl ant  operat ion  ( Sec t .  4 . 2 . 3 . 1 ) .  
Deta i l ed anal yses and background i nfo rmat i o n  are g i ven i n  Appendi x G .  

A t  the spe c i f i c  l oca l i ty at  whi c h  pol l utant concentrat ions  wi l l  b e  maxi ma l , a s  determ i ned by wind  
d i rection  and di spers ion  model i ng ( a bout  2 . 5  km  N E  of the fac i l i ty ) , normal  p l an t  opera t i on i s  
expected to i nc rease ambi ent g ro und-l evel concentrat ions  of S02 by 5 3  �/m3 for the 3-h  max imum , 
1 3  �/m3 for the 24-h  maxi mum , and 4 �/m3 for the annual  average ( Sect .  4 . 2 . 3 ) . These concentra 
t i ons compare wi th  c urrent amb ient  S02 l evel s o f  705 , 239 , and 4 4  �/m3 , respec t i ve l y  ( Tab l e  4 . 5 ) .  
[Note : For the reader 's convenience, Tab le 4 . 5  wi ll be shown again in Sect .  4 . 2 . 3 . 1 , where much 
of the data is app licab le. ] Fo r sen s i t i ve p l ants , 4-h  S02 concentrati ons  req u i red to produce 
t hresho l d i nj ury have been proj ected to range from 262 to 2620 �/m3 ( ref .  34 ) .  Therefo re , both  
the s hort-term exi st i ng ambi ent l evel and  the resu l t i ng ambi ent  l evel duri ng pl ant  operat ion  coul d 
affect  extreme l y  sen s i t i ve spec i e s . Pasture i s  the predomi nant vegetat ion  and l and use  i n  the 
area [480 ha onsi te ( ER ) ] ;  hay meadow ( 48 hal and crop l and ( 1 2  ha l are l esser  uses . Mos t  pasture 
grasses  are consi dered sen s i t i ve spec i e s , 34 and those i n  areas of maximum concentrati ons  near t he 
s i te coul d experi ence s l i gh t l y  reduced producti vi ty a s  a resu l t of pl ant  operat ion . 

Table 4.5. Maximum pollutant concentration estimates for the 
proposed SRC-II demonstration facility 

Values are in ILg/m'- R ef inement in em iss ion data is the result  of add itional design 
work s ince the D E IS was publ ished i n  J u ne 1 980 

Predicted Federal standards West Percentage 

Pol lutant 
Averag ing ground-level 

t ime max i m u m  
Observed 

background b NAAQS C  
V irg i n ia of PSD 

PSD d ambient i ncrement 
concentrationsa 

SO, 3 h 52.9 
24 h 1 2 . 1  
A n n ual  3.7 

N O ,  A n nual  23.4 
CO 1 h 1 . 1 

8 h 1 .0 
03 1 h None ' 

N MHCg 3 h 5.4 
TSph 24 h 1 2 .9 

A n nual  6.3 

a D u e  to demonstration plant alone. 

705 
239 

44 
29 

2,587 
1 ,508 

2 1 7  
2,453 

1 1 4 
42 

P rimary 

365 
80 

1 00 
40,000 
1 0,000 

235 
1 60 
260 

75 

Secondary 

1 ,300 

1 00 
40,000 
1 0,000 

235 
1 60 
1 50 

60 

class I I  standards· consumed 

5 1 2  
9 1  
20 

37 
1 9  

1 ,300 
365 

80 
1 00 

40,000 
1 0,000 

e 
1 60 
1 50 

60 

1 0.3 
1 3. 3  
1 8.5 

34.9 
33.2 

b J u ly 1 978 t h rough J u ne 1 979; co mputed at 329 m ( 1 079 tt) and 25° C ( 77° F ) .  
CN ational Ambient A i r  Q ual i ty Standards; max i m u m  allowable concentrations, includ ing backg round .  
d p revention of sig n ificant deterioration; max i m u m  a l lowable i ncreases in concentrat ions above backg rou nd.  
e West V irg in ia standard w i l l  be changed to agree with NAAQS .  
' Ozone, as such, i s  n o t  em itted but is thought t o  be related t o  N M H C  em iss ions atte r d u e t ime for  conversion (see 

text Sect. 4.2.3).  
gN on methane hyd rocarbo n;  g u idel ine only;  max i m u m  concentration between 0600 and 0900 local t ime; i ncludes 

pOint sou rces and fug it ive losses. 
h Total suspended particu lates. 

Pl ants  are severa l  t i mes  l es s  sen s i t i ve to NOx than to S02 ( ref .  35 ) .  Normal p l ant  opera t i on of 
al l fac i l i t i e s  except the thawi ng s hed* i s  expected to i ncrease the amb i ent annual  average NOx 
concentrat ion  of 29  �/m3 by a max imum of 5 �/m3 ( Se c t .  4 . 2 . 3 . 1 ) .  Therefore , NOx emi s s i on s  s ho u l d  
not s i gn i fi cant ly  affect p l ants  ( except pos s i b l y  near t he s i te ,  due t o  thawing  s hed operat ion ) .  

* 
Addi t i onal i nformat i on obtai ned afte r the DE I S  was publ i s hed i nc l udes emi s s i on s  of NOx from 

a thawi ng  s hed , wh i c h  wi l l  emi t  o n l y  2% ( 1 . 2 1 g/s ) of the total NOx emi s s i on s  ( 58 . 9  g/s ) from the 
SRC- I I  fac i l i ty .  However , the emi s s i on s  from the s hed wi l l  be rel ea sed near ground l evel , wh i c h  
wi l l  resu l t i n  a h i gher g round- l evel concentrat ion  ( 2 3 . 4  �g/m3 maxi mum annual  a verage , l ocated 
500 m eas t  of the center  of the S RC- I I  proces s area ) of NOx than from a l l o ther SRC- I I  sources . 
Be�a�se the s hed represents an anoma l y ,  i ts emi s s i on s  were not added to t h i s ana l ys i s ,  wh i c h  wa s 
o rl g l nal l y  presented i n  the  D E I S . 
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Pred i c ted maxi mum concentrat ions  of carbon monoxi de represent l ess  than 0 . 1 %  of the a i r  q ua l i ty 
s tandard . Mo st  hydrocarbons are expected to be consumed by the p l ant  fl are or control l ed . com
bustor ( Se c t .  2 . 2 . 1 ) .  The maximum 3-h concentra t i on i ncrea se of  nonmethane hydrocarbons l S  pre
di cted to be 5 . 4  �q/m3 ( i nc l ud i ng fug i t i ve emi ss i on s ) ,  wh i c h  i s  much l ower than the background 
l evel of 2453 �g/m� and about 4% of the a i r  qual i ty s tandard . Part i cu l ates from coa l handl i ng and 
s torage , whi c h  wi l l  settl e primar i l y  wi t h i n  a few hundred meters of the fac i l i ty (Sec t .  4 . 2 . 3 . 1 ) ,  
shoul d not s i gn i fi cantl y affect vegetation  surround i ng the s i te .  Normal p l ant  operat ion  (exc l ud
i ng coal handl i ng and storage ) i s  expected to i ncrease the amb ient  annual average part i c u l a te 
concentrat ion  of 42 �g/m3 ( Tab l e 4 . 5 )  by 7 �g/m3 ( Se c t .  4 . 2 . 3 . 1 ) .  Th i s i ncrease i n  concentrat ion 
represents 1 2% of the secondary a i r  qual i ty s tandard ( 60 �g/m3 ) .  No s i gn i fi cant  impacts  on 
vege tat ion  or an imal s because of  parti cu l a tes s hou l d occur . 

The format i on of secondary pol l utants , s uch  a s  PAN ( peroxyacetyl n i trate ) ,  and the occurrence of 
ac i d  rai n  are regi onal rather than s i te-spec i f i c  prob l ems . Ac i d  ra i n  has had severe effects on 
fi s h  and other aquati c bi ota in the Adi rondack Mounta i n s  and l esser  effects  in o ther area s .  Ac i d  
ra i n  i nd i rect ly  affects  t h e  endangered ba l d  eagl e ,  whi c h  feeds o n  f i s h .  Operat i on o f  the proposed 
p l ant  may i nc rease these probl ems by a very sma l l i nc remen t .  

Operat ion o f  t he cool i n g  towers wi l l  resu l t  i n  depo s i t i on o f  sma l l amounts o f  b i oc i des and vari ous  
sal t s  on  vegetat ion  and s o i l s  ( Sect .  4 . 2 . 3 . 1 )  and  smal l emi s s i on s  of organ i c s  from heat  exchanger 
l eaks  ( Append i x  C ,  Sec t .  C . 3 . 5 . 5 ) . Cool i ng tower i ns ta l l at i ons  at  i ndustries  throughout the 
Un i ted States have not caused s i gn i fi cant ecol og i c al probl ems . Therefore , operati on of the 
re l at i ve ly  sma l l cool i ng towers at the proposed s i te s houl d not s i gn i f i cantly  affect  vegeta t i on . 

Impacts  rel ated to commerc i al i zat ion 

Commerc i a l i zat i on at an expanded capac i ty wi l l  resu l t i n  the same types of impacts a s  those due to 
the demons trat i on fac i l i ty ,  except that they wou l d  be somewha t  i ncreased .  A tota l  of about  1 60 ha  
( 395 acres ) of l and  wi l l  be requ i red for  the expans i on (Sec t .  4 . 2 . 1 . 1 ) .  I f  unexpected impacts 
( e . g . , severe vegetat i on s tress due to a i r  po l l utant emi s s i on s )  occur dur i n g  demonstrati on , 
these wi l l  have to be assessed when dec i di ng whether to commerc i a l i ze .  

Impacts  rel ated to decommi s s i o n i ng and mothbal l i ng 

These acti ons  wou l d not be expected to have any s i gn i fi cant  adverse i mpact  on terrestr ia l  b i ota . 
Some m inor  s hort-term i mpac ts m i g ht occur duri ng decommi s s i on i ng due to t he i nc reased l evel s of 
construc t i on-type acti v i t i es duri ng t h i s phase .  

4 . 2 . 2  Water 

Th i s  secti on d i scusses  the construct i on  and operat i onal  impacts pred i cted for t he pro posed s i te on 
s u rface  water hydro l ogy , g roundwater qual i ty and hydro l ogy , s urface water qual i ty ,  and aqua t i c  
ecol ogy . Sect i on  4 . 5  d i scusses  recommended construc t i o n  a n d  o perat i onal  mon i to ri ng ,  and Sec t .  4 . 6  
d i scusses recommended mi t i gat i on measures . 

4 . 2 . 2 . 1  Surface water hydrol ogy and water use  

Con s truct i on i mpacts  

S urface water i mpacts assoc i ated wi th construc t i on wi l l  fal l i nto one  of  two categori es : ( 1 ) a 
c hange i n  t he q uant i ty and qual i ty of ra i nwater runoff from the s i te and ( 2 )  spec i a l  s i te prepa
rat i o n  requ i rements i mposed by the po s s i b i l i ty of  maj or  fl oodi ng  from the Monongahel a R i ver .  

Rai nwater wi l l  r un  off  of about  1 5 1 ha ( 373  acre s )  of l and when constructi o n  i s  under way wi thi n 
t he propo sed s i te boundari es . The proposed s i te wi l l  be graded , stri pped , and ei ther excavated o r  
fi l l ed before construct i on . T h e  protect i ve g round cover wi l l  b e  s tri pped away , i nc rea s i ng the 
amount  of  water that runs off duri ng  a ra i nfal l .  Thi s runoff i s  expected to be h i g h  i n  s uspended 
so l i ds and may conta i n  some fl oat ing  materi a l . Al t hough  ero s i on wi l l  occ u r ,  m i t i gat i on  mea sures 
( Sect . 4 . 6 )  wi l l  s ubstant i a l l y  reduce the sediment l oad reach i ng the Monongahe l a  Ri ver and the 
secti ons  of  the stream be l ow the sedi ment bas i ns ( see Sec t .  4 . 2 . 1 . 2 ) .  
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Operat i onal i mpacts  

The p roposed barge dock ,  product s torage tanks , and a s soci ated fac i l i t i e s  i n  the Monongahel a Ri ve r  
bottoml and wi l l  d i s t urb about 2 . 5  h a  be l ow t h e  500-year fl ood e l evat i on , a n d  about  1 . 2 h a  of  the 
2 . 5  ha wi l l  be fi l l ed ( ra i sed to accommodate the s to rage tank s ) ( see Appendi x  0 ) . I t  i s  e st ima ted , 
IJ s i n g  computer model i ng techn i ques ( see Appendi x  J ) ,  that fi l l i ng t h i s  port i on of the fl oodpl a i n  
coul d cause fl ood el evati on s  and vel oc i ti es t o  i nc rease s l i ght l y ,  wi th  a n  i ns i gn i fi cant i nc rease 
in the r i s k  of  fl ood damage . Tab l e  J . l  ( i n  Appendi x  J )  presents e l evati ons  and  vel oc i t i es at 
t hree l ocat ions  a l ong t he s i te for natura l  condi ti on s  and fo r postconstruct ion  condi t i on s . These 
data i nd i cate that the fi l l i ng of t h i s  sma l l port i on of t he Monongahel a Ri ver fl oodpl a i n  wi l l  not 
s i gn i fi cant ly  affect the el�vati on or  vel o c i t i e s  for fl oods . However , th i s effect ,  a l t hough  
i ns i g n i fi cant in  i tsel f ,  contri butes to  a c umu l ati ve effect . Conti n u i n g  i ncreases in  fl oodpl a i n 
deve l o pment have been found e l sewhere to i ncrease fl ood i ng i n  downstream areas that  were not 
ori g i na l l y  s ubject to fl ood i ng . 

Al l runoff up to that res u l t i ng from a 24-h s to rm wi th  a frequency of occurrence of 1 0  years wi l l  
be col l ec ted and d i verted to a treatment fac i l i ty that recyc l es t he water for proces s  use . I n  the 
event of  a s p i l l  in t he mai n  proces s area o r  wi th i n  the product s to rage and s h i pp i ng area , the 
s p i l l ed materi a l  wi l l  be col l ected in the s i te drai nage system , treated , and recyc l ed wi th i n  the 
pl ant . ( See Sec t .  2 . 2 . 1  for a descri pt ion  of the proposed water treatment and s p i l l  col l ect ion  
system ; see  Appendi x C ,  Sect .  C . 2 . 1 1 . 3 ,  for  was tewater t reatment under abnormal cond i t i ons . )  

F l ood i n g  by the Monongahel a R i ver cou l d  i nundate a porti on of the a rea adjacent to the d i ke s  ( see 
Fi g .  0 . 2 )  and the dock i ng fac i l i t i e s  l ocated near the ri ver . The probabi l i ty of structural  
fa i l u re wi l l  be anal yzed i n  the s afety ana l ys i s report ( see Appendi x  AA )  before fi nal des i gn  of 
the s torage a rea . 

Water use  i mpacts  of the  demonstration  pl ant  

Under norma l operat i ng cond i t i ons , t he  SRC- I I  demonstra t i on p l ant  i s  expected to wi thdraw from the 
Monongahe l a Ri ver 304 l i ters/s  ( 1 0 . 7  cfs ) of water and d i scharge 78 l i ters/s ( 2 . 7  cfs ) .  The 
amount  of consumpti ve use from the ri ver wou l d  be 226 l i ters/s ( 8 . 0  cfs ) .  I n  addi t i on , the trans 
port o f  coal t o  the p l ant  by barge up  the Monongahel a wi l l  i ncrease the mi n i mum fl ows req u i red for 
navi gation  between the s i te and P i ttsbu rg h  because  of the i nc reased amounts  of water that must  be 
l et through the l ock s  for l ock  opera t i on . The i ss ue of water use  was addressed i n  the Wate r 
Resources  Counci l ( WRC ) Water Asses sment Report , 3 6 and the fi ndi ngs  of that  s tudy a re s ummari zed 
and eval uated i n  the fo l l owi ng paragraphs . Th i s E I S  presents a worst-case assessment because , 
l i ke the WRC report , i t  a s s umes ( 1 ) a s l i ght l y h i g her consumpti ve use [246 l i ters/s  ( 8 . 7  cfs ) ]  
than i s  cu rrent l y  pro posed ,  ( 2 )  water consumption  f igures for the bas i n  based on summer cond i t i ons  
when consumption  by a l l users i s  h i ghes t ,  and ( 3 )  no c hanges i n  s treamfl ows due to water conserva 
t i on , that  that  the Corps of Engi neers hopes to ach i eve through  c hanges i n  l ock  opera t i on . 

The SRC- I I  demonstra t i on p l ant  wo u l d  be a s i gn i fi cant new water consume r .  I nc l ud i ng t h e  proposed 
SRC- I I  projec t ,  the total consumpt i ve water use  upstream from l ock and dam ( L&D )  8 ( see F i g .  3 . 4 )  
wou l d i nc rease from 2265  l i ters/s ( 80 cfs , Tabl e 3 . 3 )  to 2 5 1 1 l i ters/s  ( 89 cfs ) by 1 990 . A t  L&O 
8 ,  the demonstrat i o n  project  wou l d account for 1 0% of the total consumpti ve wi thdrawa l from the 
r i ver .  Under mos t  fl ow cond i t i on s ,  the Mononga hel a R i ver has enough water to  s upport both the 
p roposed S RC- I I  demonstra t i on projec t  and the projected i ncreased consump t i on by a l l o ther sectors 
of the economy through  1 990 wi th  no s i gn i ficant  i mpacts . Fo r i nstanc e ,  the demonstra t i on p l ant ' s  
consumpti on ( u s i n g  the WRC e st ima te of 246 l i ters/s ) wou l d be onl y 0 . 2 %  of Monongahe l a ' s  mean fl ow 
[ 1 30 m3/ s , or  1 30 , 000 l i ters/ s , from Tabl e 3 . 2 ) ] .  However , dur ing  l ow-fl ow periods , SRC- I I ' s  
consump t i ve use  may have an i mpact on water avai l ab i l i ty ,  water qual i ty ,  and nav i ga t i on . Duri ng  
drought  cond i t i o n s  ( t he 7-d , 1 0-year l ow f l ow ) , the demonstrat i on p l ant  wi l l  consume 2 . 4% of the  
ri ver ' s  fl ow at  the p l ant  s i te .  The s treamfl ow consumed by the SRC- I I  demonstrat ion p l ant  wo u l d 
be unava i l ab l e to downs tream o r  i n-stream water uses . 

Ba rge tran sport of coa l for the proposed SRC- I I  demonstra t i on p l ant  i s  p roj ected to i ncrease the 
fl ow requ i rements  fo r l ock  operati on . 3 6 Mo re i mportant l y ,  however , the i ncreased barge traff ic  i s  
expected to exceed the economic  capac i ty of L&D 7 by 1 988 i f  coal for t he SRC- I I  demonstrat ion  
p l �nt  i s  s ti l l  operat i ng and the  feed coa l  i s  transported by  barge . Th i s  wi l l  l imi t the extent to 
Wh l Ch the S RC- I I  p l ant  can use  barge tran sport of coal u n l e s s  the l ock  capac i ty i s  i nc reased . The 
Corps of  Engi neers ' p l ans  for expandi ng the capac i ty of L&O 7 depend on uncerta i n  Federal 
appropri at ion s . 3 7  

The . S RC: I I  demons!rat i o n  pl ant  ha s t h e  potent ia l  o f  competi ng  wi th  t h e  water req u i rements  for 
navl gat l on onl y wl th  recurrence of the drought  of record . Tab l e 4 . 6  i nd i cates the est imated 
surp l u s  or  defi c i t  in s treamfl ow based on projected i n-stream fl ow req u i rements  for navi ga t i on and 
water qual i ty and est imated off-stream consumption  wi th  and wi thout  SRC- I I .  The Corps of Engi neers 
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Table 4_6_ Estimated water availability" 

Consumption ( i n  liters/s) at: 

F low 
requirement 

To m a intai n  total dissolved 
solids standard 

To maintain d issolved oxygen standard 

Navigation 
Without SRC- I I  

demonstration traffic 
With SAC- I I  demonstration traffic 

To mainta in  total d issolved 
solids standard 

To ma inta i n  dissolved oxygen standard 

Navigation 
Without SRC- I I  

commercial traffic 
With S R C-I I commercial traffic 

Low-flow 
comparison 

Project site 
lock and dam No_ 8 

Maxwell 
lock and dam 

Withou t With Without 
SR C-I I  SR C-I I  SR C-I I 

1 990 - Demonstration plant 

7 d, 10 year b b c 

7 d, 1 0  year +368 +1 1 3  c 

7 d, 10 year +7,221 +6,966 +7,787 
7 d, 50 year +6,937 +6,683 +4,247 
M i n imum navigable flow +6,654 +6,399 -566 
7 d, 10 year +6,824 
7 d, 50 year +6, 54 1  
M inimum navigable flow +6,258 

2020 - Commercial plant 

7 d, 1 0  year b b c 

7 d, 10 year + 1 70 -623 c 

7 d, 10 year +6,881 +6,088 +8,042 
7 d, 50 year +6,598 +5,805 +4,502 
Minimum navigable flow +6,3 1 4  +5,522 -3 1 1  
7 d ,  1 0  year c 

7 d, 50 year c 

Minimum navigable flow c 

With 
SR C-I I 

c 

c 

+7,532 
+3,992 

-821 
+7 , 1 74 
+3,624 
-1 , 1 89 

c 

c 

+7,249 
+3,709 
-1 , 1 04  
+5,550 
+2,0 1 0  
-2,803 

Lock and dam No. 4 

Without 
S R C-I I 

-23,955 

+6,90gd 

+1 2,402 
+8,438 
+2,9 1 7  

-34,999 

+680d 

+1 0,902 
+6,937 
+ 1 ,4 1 6  

c 

c 

c 

With 
S R C-I I 

-24,2 1 0  

+6,654d 

+ 1 2, 1 48 
+8, 1 83 
+2,662 

+ 1 1 ,864 
+7,900 
+2,379 

-35,565 

+255d 

+ 1 0, 1 37 
+6,1 73 

+623 
c 

c 

c 

a F u ture low-flow augmentation a l ternatives are not included. Positive num bers denote a surplus in l iters/s, and negative numbers denote a 
deficit. 

b No standard. 
C Not ana lyzed for this assessment. 
dStreamflow deficits may occur if best avai lable technology effluent l im itations are less effective than expected in reducing future 

biochemical oxygen demand loadings. 
Source: U .S. Water Resources Council, "Coal Liquefaction Demonstration P lant near Morgantown, W. Va. Water Assessment Report," Fed. 

Regist. 45( 164),  55994-56003 (Aug. 2 1 ,  1 980)' Table 5. 

has i dent i fi ed Maxwel l L&D , the l argest L&D on the Monongahe l a ,  a s  the c ri t i ca l  po i nt for nav iga
t i on fl ow requ i rements . Wi th  operat ion  of the  SRC- I I  demonstrati on faci l i ty ( p l ant water con sump
t i on and barge  transport of coa l ) and  recurrence of the 7-d ,  1 0-year l ow fl ow i n  1 990 , fl ow at 
Maxwel l wou l d  be 1 3% s hort of the f l ow requ i red for nav i g at i o n . SRC- I I ' s  consumpti ve u se  wou l d 
const i t ute 2 1 % of t h i s defi c i t ,  and  the i ncreased fl ow needed for SRC- I I ' s  barge traffi c wou l d  
cons t i tute 3 1 %  o f  the  defi c i t  ( as s umi ng  the capaci ty of L&D 7 i s  i ncreased by th i s t i me ) .  Thus , 
the demonstrat ion  p l ant ' s  consumpti ve water use  cou l d cause rou g h l y  50% of the 1 1 89-l i ters/s  
( 42-cfs ) defi c i t .  I n  pract i ce , i t  i s  u n l i ke l y  that SRC - I I o r  o ther i ndustr i a l  water users wou l d 
depl ete the r iver  fl ows needed for navi gati on , because water a l l oca t i on to nav i gat ion  has pri ori ty 
over i ndustri al  uses . Duri ng  an extreme drought ,  Federal j uri sdi ct ion  over waterways coul d 
permi t the Corps of Eng i neers to requ i re a l l i ndustri a l  water u sers on the Monongahel a to reduce 
or  stop  the i r  con sumpti ve wi thdrawa l s to preserve the fl ows necessary for nav i ga t i on . 3 8 

Con sumpti ve water use by the proposed SRC- I I demo n s trat i on proj ect woul d have a sma l l exacerbati ng  
i mpact on  the Monongahe l a ' s  exi st i n g  water q ua l i ty probl ems . Duri ng  l ow-fl ow peri ods , the ri ver ' s  
fl ow wi l l  provi de i nsuffi c i en t  di l u t i on of  i ncomi ng pol l u tants , and  v i o l a t i on s  of s tandards for 
tota l d i s so l ved sol i d s  ( TDS ) and  d i s so l ved oxygen  ( DO )  are expected to recu r .  Al though the 
rel at ionsh i ps between s treamfl ow and wa ter q ua l i ty are compl ex and vari abl e ,  Wes t  V i rg i n i a  and 
Pennsyl van i a  have attempted to s pec i fy the streamfl ows that by d i l ut ion  wou l d  a l l ow the i r  water 
q ua l i ty standards to be met ( Tab l e 3 . 4 ) . Tabl e 4 _ 6  i nd i cates how SRC - I I wi l l  affect future 
compl i ance wi t h  the s treamfl ows needed to meet water qua l i ty s tandards _ The est imated surp l us  or 
defi c i t  i n  s treamfl ow takes i nto account  projected consumpti ve wa ter use wi th and wi thout  SRC- I I .  
For i n stance , at L&D 4 ,  Pennsyl van i a  has  estimated that  42 , 1 90 l i ters/s of streamfl ow wi l l  be 
needed i n  1 990 to meet the TDS s tandard of 500 mg/ l i ter _  S i nce the 7-d , 1 0-year l ow fl ow i s  
1 8 ,405 l i ters/s  ( Tabl e 3 . 2 )  and  consumpti ve use  i s  expected to i ncrease wi thout  SRC- I I  by 
1 70 l i ters/s ( Tabl e 3 . 3 ) ,  the s treamf low defi c i t of 2 3 , 955  l i ters/s i s  proj ected ( 1 8 , 405 - 1 70 
42 , 1 90 = -23 , 955 ) . Wi th SRC- I I ' s  add i t i onal  consumpti ve u se  a s s umed to be 2 26  l i ters/s , the 
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defi c i t  i ncreases to 24 , 1 81 l i ters/ s o  Thu s ,  for TDS , SRC- I I ' s  consumpti ve u se wou l d i ncrea se the 
streamfl ow defi c i t  at L&D 4 by 1 % .  Tota l  d i s so l ved so l i ds were not cons i dered at L&D 8 because 
Penn syl van i a  had i n suffi c i ent i nformation  to spec i fy a streamfl ow ,  and West  V i rg i n i a  has  no  
standard for TDS . 3 9 For DO , Tabl e 4 . 6  i nd i cates a project ion  that the SRC- I I  demonstration  pl ant 
wou l d not depl ete streamfl ows bel ow the amount requ i red to mai ntai n  the DO standard at  L&D 8 .  

I t  i s  al so pos s i bl e  to con s i der , i n  a genera l  way , the water qua l i ty i mpacts due to consumpti ve 
use . Du r ing  a l ow-fl ow event , the proposed SRC- I I  demonstrati on p l ant wou l d  consume 2 . 4% of the 
ri ver ' s  fl ow at the p l ant s i te .  Any pol l utants enteri ng the ri ver downstream wou l d  therefore be 
d i l u ted in 97 . 6% of  the ri ver ' s  fl ow ( not consi der i ng addi t i onal  tri butary fl ow ) . Pol l utants 
wou l d thus have a concentration  of  1 02 . 5% ( i . e . , thei r concentration  woul d i ncrease  2 . 5% as a 
res u l t of SRC- I I ' s  consumpti ve u se ) . Thi s i s  the wors t-case i mpact on water q ua l i ty and wou l d be 
bare l y  detectabl e .  

Mi tigation of water u se i mpacts  

Duri ng extreme droug hts , the  Monongahel a Ri ver Bas i n  wi l l  face seri ous  streamfl ow defi c i ts wi th or  
wi thout the SRC- I I  projec t .  The demonstration  project , however , wi l l  be a s i gn i fi cant new water 
consumer and wi l l  req u i re s ubstanti al  s treamfl ow to operate the navi gation  l ocks  if coal i s  
transported by barge , a s  i s  current ly  proposed . To reduce or e l imi nate SRC - I I ' s contri bution  to 
l ow streamfl ows , the demonstration  project wi l l  deve l o p  a l ternative p l ans  of operation that 
reduce or el im i nate water consumpt i on or  pro v i de a l ternati ve sources of  proces s  water duri ng 
c ri tica l  l ow-fl ow events . Curtai l i ng p l ant operation  i s  one option for reduc i ng water consump
t i on . The pl ant ' s  turndown capabi l i ty i s  d i scus sed in Appendi x C,  Sec t .  C . 2 . 1 8 .  Off-stream 
storage and conj uncti ve use  of groundwater are two al ternati ve sources of wate r .  DOE accepts the 
pos s i bi l i ty that SRC- I I  p l ant operations  may have to be l imi ted or  c urta i l ed duri ng water s uppl y 
emergenc i e s . Because such  severe drought condi ti ons tend to deve l o p  over a peri od of several 
week s ,  p l ant shutdown periods for mai ntenance can be schedu l ed to coi nci de wi th  the l ow fl ows to 
reduce econom i c  i mpac t .  I n  add i ti o n ,  i t  may b e  poss i bl e  to u s e  the western portion  o f  the SRC- I I  
p l ant s i te for l i mi ted onsi te water storage , becau se thi s area i s  genera l l y  not s u i tabl e for 
devel opment of proces s  pl ant fac i l i ti e s  ( personal commu n i cati o n ,  John  F .  Pearson , SRC Projects 
Offi ce , DOE , to Geara l d  D .  Se i nwi l l , Water Resources Counc i l , Sept . 1 9 , 1 980 ) .  

To reso l ve the Monongahel a Bas i n ' s  current and future water probl ems , the WRC suggested devel op
ment of a bas i n-wi de water management program . 3 6 Under such a program ,  cooperati ng states and 
agenc ie s  wou l d ( 1 ) conduct addi ti onal water qua l i ty mon i tori ng and ana lys i s ,  ( 2 )  devel op a ba s i n 
wi de water budget , a n d  ( 3 )  deve l o p  strategi e s  t o  ba l a nce competi ng water u ses  wi th ava i l ab l e 
s uppl i e s . Opti ons  for reduci ng streamfl ow defi c i ts that coul d be u sed under a coordi nated bas i n  
p l an i nc l ude water conservati o n ;  addi ti onal s torage and/or rea l l ocation o f  storage at  bas i n  
reservoi rs ,  s uc h  a s  Tygart and Stonecoal ; add i ti onal water storage a t  s i tes such  as  the proposed 
Stonewal l Jackson Reservo i r ;  and devel opment of s uppl emental groundwater resources . 

I n  add i ti on to recommend i ng adoption  of a bas i n-wi de comprehens i ve water pl an , the Ohi o Ri ver 
Bas i n  Commi s s ion  ( ORBC )  report3 9 on the SRC- I I project recommended the fol l owi ng  data col l ecti on  
and researc h :  ( 1 ) a program estab l i s hed by Pennsyl vani a ,  O h i o  Ri ver  San i tation  Commi s s i o n  
( ORSANCO ) ,  a n d  E PA t o  provi de add i ti onal  mon i tori ng a n d  ana l ys i s  of tota l di s so l ved sol i ds a l ong 
the Monongahe l a  Ri ver in  Pennsyl van i a  and ( 2 )  a s treamfl ow management study to determine  i mpacts  
of the SRC- I I  pl ant and other consumpti ve u ses  on fi s h  and wi l dl i fe habi tat in  the Monongahel a 
Ri ver . 

DOE endorses the WRC s uggesti on that a comprehen s i ve water management pl an be devel oped for the 
Monongahe l a  Bas i n .  As a part i c i pat ing  member of  both the WRC and the ORB C ,  DOE wi l l  take the 
necessary steps to i n i t iate bas i n-wi de water resource pl ann i ng for the Monongahel a Ri ver . 

Water u s e  i mpacts wi th commerci al expa n s i on 

Est imated consumpti ve u se for the proposed SRC- I I commerc i a l  pl ant i s  793  l i ters/s ( 28 cfs ) ,  a 
q uanti ty 2 2% greater than the 65 1 - l i ter/s ( 23-cfs ) estimate u sed i n  the WRC Water Assessmen t .  3 5 
By the year 2020 , the SRC-I I commerc i a l  project wou l d  account for rough ly  1 4% of the consumpt i ve 
use  from the Monongahel a Ri ver and 24% of the consumpti ve u se above L&D 8 .  Assum ing  n o  addi ti onal  
l ow-fl ow augmentati o n , the proj ect wou l d  consume 7 . 8% of the 7-d , 1 0-year l ow fl ow at the s i te ,  
thus  worseni ng streamfl ow defi c i ts downstream . 

I n  p�ev ious  stud i es assess i ng the i mpacts of water consumpti on for energy , the O h i o  Ri ver Bas i n  
Comml s s i on s peci f i ed t h e  fo l l owi ng  g u i de l i ne :  i f  energy i ndustries  consume more than 1 0% of 
the 7 -d ,  1 0 -year l ow fl ow , negati ve i mpacts may occur . 4 0 -4 1  S imi l ar ly , if mun i c i pal  and i ndustr i a l  
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wi thdrawa l s exceed 1 0% of  the 7-d ,  1 0-year  l ow fl ow , the potent i a l  exi s t s  for negat i ve i mpacts . 
These g u i del i ne s  are not absol ute , but  1 0% stati st i ca l l y  represents a marg i n  approxima t i n g  the 
s tandard error in most l ow-fl ow probabi l i ty est imates . If combi ned consumpt i o n  exceeds these 
general l y  accepted al l ocati ons , water supp ly  prob l ems may occu r .  

Exi st i ng base-l oad power-generati ng p l ants  consume about 5 1 0 l i ters/s ( 1 8  c fs ) from the Monongahel a 
upstream of L&D 8 and a total of 1 303 l i ters/s ( 46 cfs ) i n  the bas i n . 4 1  Add i n g  the 5 1 0  l i ters/s  
( 1 8  cfs ) s team-el ectri c cool i ng requ i remen t  above L&D 8 to the est i mated 793 l i ters/s  ( 28 cfs ) 
requ i rement  of the commerc i al SRC- I I  p l ant  br i ng s  water-for-energy cons umpti on  to 1 2 .8%  of the 
7-d ,  1 0-year l ow fl ow at that poi nt , whi c h  exceeds the 1 0% " ru l e  of  thumb " a l l ocat ion  to energy . 
L i kewi se , comb i n i ng WRC ' s  proj ected l evel of consumpti on  for the year 2020 (Tabl e 3 . 3 )  for a l l 
other u ses  [2463 l i ters / s  (87  cfs ) ]  wi t h  the SRC- I I  demand yi e l d s  a projected c umu l a t i ve total 
percentage con sumpt i o n  of  over 30% of the 7-d , 1 0-year l ow fl ows at  the West  V i rg i n i a-Pennsyl van i a  
border ; th i s tota l i s  wel l i n  excess  of  the combi ned g u i del i ne for i dent i fy i ng potent i a l  water 
quant i ty prob l em area s ,  even wi thout i nc l udi ng i ncreased i n-s tream fl ow needs for nav i gat ion  by 
SRC- I I  coal barge tra ffi c .  

Duri ng droughts  water consumpt i on by the SRC- I I  fac i l i ty cou l d affect down s tream water users under 
Pennsyl van i a ' s  pol i cy for consumpt i ve use  ( Sect .  3 . 2 . 2 . 1 ) .  When s treamfl ows fa l l  bel ow the 
l evel s spec i fi ed as  necessary for ma i n tenance of  water q ua l i ty ,  Pennsyl va n i a  coul d requ i re 
mun i c i pa l  water s upp ly  u sers to c urta i l  the i r  wi thdrawa l s or make compensatory re l eases  from off
stream storage . Con sumpt i ve u se  by the SRC- I I commerc i a l p l ant  coul d i nc rease the frequency of 
th i s occ urrenc e .  

As sumi ng that  t h e  capac i t i e s  o f  l ocks  7 and 8 were i nc reased between 1 990  and 2020 to accommodate 
barge traffi c for the commerc i a l  p l ant , s treamfl ow defi c i ts at  Maxwel l L&D wou l d  i nc rease sub
s tantia l l y  duri ng rec urrence of the  drought  of  record (Tab l e 4 . 6 ) .  However , th i s  i mpact  coul d be 
avoi ded by u s i ng ra i l  transport or by u s i ng l oca l  coal i n  the  p l ant . Ra i l  capac i ty to the SRC- I I  
s i te may need to be i nc reased before 1 988 beca use o f  the l i mi ted traffi c capa c i ty of L&D 7 .  I n  
addi t i on , experi ence deve l oped i n  operati ng the demonstrat ion project may prov ide fl exi bi l i ty i n  
the commerc i a l  proces s such  that Mononga hel a Val l ey coal  can  be used . (Appendi x C i nc l udes a 
d i s c u s s i on  of the s u i tab i l i ty of l ocal  coal s . ) 

As i nd i cated i n  Tab l e  4 . 6 ,  wi th  recurrence of the 7-d , 1 0-year l ow fl ow i n  2020 , the commerc i a l 
projec t ' s  con sumpti ve u se wou l d  contri bute to the dep l et ion  of fl ow bel ow the l evel projected a s  
necessary to meet t h e  DO standard a t  L&D 8 .  T h e  project wou l d contri bute a bout  2%  t o  t h e  esti 
mated defi c i t  i n  the fl ow req u i red to meet  Pennsyl vani a ' s  TDS standard at L&D 4 under 7-d ,  
1 0-year l ow-fl ow cond i t i o n s . The commerc i a l  p l ant ' s  7 . 8% dep l e t i on o f  the 7-d , 1 0-year l ow 
stream fl ow wou l d  cause i ncom i ng pol l utants to be 8 . 5% more concentrated i n  t he r i ver downs tream 
from the pl ant (worst-case condi t i o ns ) .  

B�fore transfer of  the SRC- I I  demonstrat i on pl ant to the i ndustr ia l  partner for commerc i a l  expa n
S l on ,  DOE wou l d  prepare appropri ate NEPA  documentat i on ( see Append i x  X ) . I n  addi t i on , under Sect . 
1 3 ( c )  of the 1 974 Federal Nonnuc l ear  Energy Act ,  another a s se s sment wou l d  be made to more acc ur
ately a s se s s  water avai l ab i l i ty and rel ated water i mpacts of the commerc i a l  fac i l i ty .  

Impacts re l ated t o  decommi s s i on i ng 

Impacts re l ated to the hydrol ogy of sma l l s treams on s i te wou l d be s i mi l ar to those generated 
duri ng the demonstrat i on phase , provi ded no l arge-scal e removal of  structures or  construct i on 
occurs . Consumpti ve use  of water i n  the Monongahel a wou l d cease ( Sec t .  2 . 3 . 1 ) .  

4 . 2 . 2 . 2  Groundwater qual i ty and hydrol ogy 

Groundwater qua l i ty i mpacts  - construction  

L i ttl e i mpact on groundwater q ual i ty i s  expec ted duri ng construc ti o n .  Sani tary wastes wi l l  be  
treated , and any tox i c  materi al s u sed in  construc t i on or  uncovered during  gradi ng wi l l  be handl ed 
so as  to prevent s p i l l ed materi al s or  l eachates from i nfi l trat i ng to groundwater.  

Groundwater qual i ty i mpacts - opera t ion  

Gro undwater qual i ty i n  the area of  the  s i te may be  affected by i nfi l trat ion of  process  area run
off ,  s pi l l s  of  proces s l i qu i d s  outs i de the  contro l l ed area , and  seepage o f  l eac hates from coal 
s torage or  sol i d  was te d i sposal  areas . These potent i a l  sources of groundwater contami nati on  are 
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d i scus sed in the fol l ow i n g  paragraphs .  The  mag n i tude and l i ke l i hood of  the impact depends on the 
control measure s  u sed , the ab i l i ty of the s o i l s  to attenuate contami nants , and the nature of  
g roundwater fl ow in  the area  of  t he s i te .  O n  a short -term bas i s , contami nation  control measures  
( Sect . 2 . 2 . 1  a nd  Append ix  C ) ,  t he c ompos i t i on of the  gas i fi er sol i d  was te l eachate ( Append i x  K ) , 
and the nature of s oi l s  on the s i te ( Append i x  L )  appear to m i t i gate seri ous  groundwater impacts . 
H owever , uncertai n t i e s  s t i l l  ex i st as to ( 1 ) the l ong-term effecti venes s  and stabi l i ty of the  
l i ner and drai nage system , ( 2 )  the  natu re of the l eachate from other sol i d  wastes ,  ( 3 )  the behav ior  
of certai n  orga n i c  and  trace e l ement s pec ies  i n  the so i l s ,  a nd  ( 4 )  t he  way i n  wh i c h  l eachate 
c ompo s i t i on c hanges over t ime .  These poi nts are d i scussed in more detai l  in the fo l l ow i n g  
parag raphs .  

I n fi l trat i on of  proce s s  area runoff. Runoff from the proces s  area , pos s i bl y  conta i n i ng pol l utants 
washed from process equ i pment and other fac i l i t i es , w i l l  be col l ected , mon i tored ( Sect . 4 . 5 ) , and 
treated before i nfi l trat i on i nto the  groundwater can occ u r .  I n  t h e  un l i ke l y  event that the 
ra i n fa l l exceeds t he capaci ty of the runoff col l ect i on and retenti on system , the  exces s  wi l l  be 
rel eased to s urface water drai nage whe re a port i on may i nf i l trate i nto groundwater . The concen
trati on of pol l utants wou l d  be l ower than that found in the i n i t i a l  rai nwater runoff becau se of 
d i l u t i on w i t h  the l arge vol ume of  rai nwater in the col l ec t i on and reten t i on system , and the s o i l 
wou l d  be saturated , reduc i n g  i n fi l trat i on of the runoff to the  groundwat er .  H ence , no s i gn i fi cant 
i mpact du r i ng norma l opera t i n g  procedures i s  expected . 

I nfi l trat i on of spi l l s  and wastewater . I t  i s  p l anned that any sp i l l s  on the s i te wi l l  be col 
l ected by the pl ant dra i nage system and rec l aimed i n  the wastewater treatment system ( Sect .  2 . 2 . 1 ) .  
There i s  a s l i ght poss i b i l i ty ,  however , that  s p i l l s  may occur out s i de the dra i nage system ( e . g . , 
the  p i pel i n e  from t he proces s  area to the  product s torage area near t he Monongahe l a  R i ver ) or that 
system effi c i ency m i ght be d i s rupted by i ncorrect operat i ng procedures . Major process  u n i t s  and 
storage vesse l s wi l l  be prov i ded w i t h  secondary conta i nment to reta i n  acc i dental re l ea ses . I n  the 
event of a fai l u re of t he conta i nment system , the  mate ri al  wou l d  enter the dra i n age col l ect i on 
system . On l y  i n  t he u n l i ke l y  event of s i mu l taneous fai l u re of the contai nment  and col l ection  
systems wou l d  a d i rect rel ease to the offs i te drai nage or  so i l s  occu r .  The  ri sks  of such  an event 
and the  adequac i es o f  t he treatment system wi l l  be eva l u ated in the  safety ana l y s i s  report . 
Barri ers to the aqu i fers ( a q u i c l udes ) are d i scon t i n uous  i n  the proces s  area , and groundwater 
movement  i s  toward the Fort Mart i n  are a .  Prevent i on of poss i b l e  contam i nat i on wi l l  requ i re 
carefu l preparat i on of t he process  area , appropri ate sp i l l  contai nment fac i l i t i e s , and prompt 
c l eanup of s p i l l s  that d o  occ u r .  The s i gn i fi c ance of a ny contai nment  that does occur wi l l  be 
determi ned i n  part by the abi l i ty of the s oi l s  to absorb the contami nants ( see bel ow and 
Append i x  L ) . 

Untreated wastewater wi l l  be impounded i n  var i ou s  u n spec i fi ed l ocati ons  i n  the  proces s  area . 
These was tewaters are expected to contai n hydrogen s u l fi de ,  phenol s ,  ammon i a ,  cyan i des , metal s ,  
and trace organ i c s . Retent i on areas wi l l  be cement l i ned to m i n im i ze i nfi l t rat i on of  contam i nants 
i n to groundwater .  

As d i scus sed i n  Sect . C . 4 . 2 ,  i t  i s  be l i eved that t h e  sol ub l e i norgan i c  s a l t s  that resu l t  from 
pl ant wastewater opera t i o n  wi l l  be d i scharged to the  Monongahe l a R i ver a major ity of the t ime . 
Duri ng  t imes when ri ver cond i t i on s  d i ctate a cessation or reduc t i on i n  the quant i ty of TDS or  
other  wastewater s pec i e s  d i scharged , desal i nat i o n  equ i pment wi l l  be operated , and the sol ub l e 
sa l ts wi l l  be recovered as a concentrated bri n e .  D u e  t o  t h e  re l at i ve l y  l ow i n i t i al produc t i on 
rate of bri ne ( see Append i x  C ,  Tabl e C . l l )  that i s  a nt i c i pated , an acceptab l e pl a n  for b r i ne 
d i sposal  wi l l  not be a pre s s i n g  need for at l east  t he fi rst two years . ( See Tab l e  C . 2  for pl ant 
capaci ty vs  t ime dur ing  the demonstrat i on per i od . )  Consequent l y ,  i t  i s  pl anned to retai n  the 
brine dur ing t h i s  peri od i n  a sma l l reservoi r  constructed in accordance wi th RCRA requ i rements , 
when they are i ssued . T h i s two-year period wi l l  provi de t ime to more thoroughly  assess  the 
c hemi cal  characteri s t i c s  of  the br ine  and to deve l op a s u i tabl e d i sposal  p l a n .  I f  i t  becomes 
necessary to permanent ly  d i spose of the br ine  dur ing  t h i s  two-year per i od , i t  most  l i ke ly  wou l d 
be hau l ed by truck  to a certi fied d i sposal  s i t e .  

Opti ons that have been i denti fied for the a l ternat ive  d i s posal  o f  waste so l ubl e sa l t s  are : 

• ons i te chem ica l  l andfi l l , 

• ons i te chem ica l  f ixat i on and l andfi l l ,  
• deep wel l i nject i o n , 

• barg i n g  to sea , 
• offs i te c hem i cal  l andfi l l ,  and 

• storage wi th s u b sequent r i ver ( h i gh-fl ow period)  d i sposal . 
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On s i te d i sposa l  of  these so l u b l e  sal t s , e i t her i n  a l i ned haza rdo u s  waste fac i l i ty o r  by c hemi cal 
fi xat ion  wou l d  reduce but not e l imi nate the l ong-term ri s k  of  contami nat i ng subsurface fres hwater 
s uppl i e s  wi t h  so l ub l e c hl ori des o r  other potent i a l l y  hazardous s ubstances . These a l terna t i ves are 
be i ng con s i dered as  d i sposa l  opt ions  for t he i ntermi ttent requ i rements of  the demonstrat ion  pl ant  
and fo r the l ong -term requ i rements of the expanded commerc i a l  pl ant . 

Deep wel l i nject ion  may be a vi abl e opt i o n  for t he l ong-term d i s posa l  of so l ub l e sa l t .  The ful l y  
treated wa stewater cou l d b e  i njec ted i nto a bri ne  aq u i fer of  s i mi l a r  sa l i n i ty and adequate geo
l og i c  barri ers , as  is now done in the area near Morgantown . 

Barg i ng of the so l ubl e sa l t to the Gu l f  of Mex i co wou l d  not  be expected to res u l t  i n  a s i gn i fi cant 
envi ronmental  hazard.  Opera t i ng costs and the i mpact on ba rge tra ffi c m ight  prec l ude use  of 
th i s  d i sposal  opti on for the l ong  term . I t  coul d ,  however , be an envi ronmental l y  des i rabl e 
met hod for meet i ng any i ntermi ttent req u i rements of the demonstrat i on p l an t .  

Fi nal l y ,  t he concentrated bri ne cou l d  b e  s tored on  s i te duri ng peri ods when t he a s s i mi l a t i ve 
capac i ty of t he r i ver  cannot  accommodate a wa stewater d i scharge from t he p l an t ;  i t  coul d then be 
rel eased i n  a contro l l ed fa s h i o n  when ri ver cond i t ions  permi t .  

For t he l on ger term ,  poten t i a l  fo r use o f  t he wa ste a s  a c hemi cal  feedstock cou l d  b e  expl o red . 
Th i s  effo rt , as wel l a s  effo rts to exp l o re the convent iona l  d i sposal  a l ternati ves descri bed above , 
i s  hampered by deta i l ed knowl edge of the compo s i t i on of the product sa l t .  Thorough  expl orat ion  of  
these  al ternati ves wi l l ,  i n  some cases , have  to fo l l ow actual  produc t i o n  of  the sa l t .  

Coal pi l e  l eachate s .  Another potenti a l  source o f  groundwater contami nati on  i s  the l eachates 
formed by react ion  of water wi th  mi nera l s in  the coal pi l es .  The actual  coa l s to be used i n  the 
proposed fac i l i ty have been anal yzed by the  Oak Ri dge Nat i onal  Laborato ry ( ORNL )  fo r the type of  
l eachate t hat wi l l  be produced . Res u l ts ( s ee Appendi x K)  i nd i cate that t he l eachate woul d 
probab l y  be ac i d i c ,  wi th  h i gh l evel s ( g reater t han pri mary o r  secondary dri n k i ng water standards ) 
of i ron , d i sso l ved sol i d s , s u l fate , and po s s i b ly  cadmi um . The exact nature of the l eac hate wou l d  
depend o n  the prec i se l ocat ion o f  the coal  mi ne , the  weather duri ng t he peri od , the method o f  coal  
handl i ng and storage , and  t he parti c l e s i ze of  the coa l . The r i s k  of  g roundwater and s urface 
water contami nat i on  wi l l  be reduced by co l l ect ion  and treatment  of  coal  pi l e  l eachates and runoff 
and by so i l  compact ion  or l i n i ng of the s torage area ( see Sec t .  2 . 2 . 1 . 2  and Append i x C ) . I n  addi 
t i on , so i l s  beneath the s torage area are expected to be deep and  of l ow permeabi l i ty ( based on  
thei r c haracteri s t i c s  in  other  areas of  t he s i te ) .  Th i s wou l d  further reduce the pos s i bi l i ty of  
g roundwater contami nat i on . There i s  evi dence t hat  the  sha l l ow g roundwater sys tem is  recha rged 
near t he coal storage area and t hen d i scharged as spr i ngs  fl owi ng i nto l ocal  streams . Al though 
t he apparent r i s k s  of  con tami nant movement are l ow ,  t hese spr i ngs  wi l l  be mon i tored quarterl y to 
determi ne whether contami nat i on  of the  s hal l ow groundwa ter sys tem i s  occurri ng . I f  contami nants  
are detected in  t he spri ngs , DOE wi l l  eva l uate the s i gn i fi cance of  the i mpact of  these contami 
nants  and wi l l  des i gn appropr iate mi t i ga t i o n  measures a s  needed . A deta i l ed ana l ys i s  of t he 
storage area so i l s  and groundwater fl ow beneath t he area wi l l  be conducted to optimi ze the des i gn 
of the s torage area and  to sel ect appropr iate mon i tori ng  l ocat i ons  for earl y detec t i o n  of  
i nfi l trat i o n . 

Sol i d  wa ste l eachate s .  T h e  major  so l i d  was te s treams from t h e  proposed fac i l i ty wi l l  con s i s t  of  
gasifier  s l ag ,  water-so l ubl e sa l t bri n e ,  l i mi ng s l udge , b i o l og ica l  s l udge , coo l i ng towe r bl owdown 
treatment  s l udge , san i tary s l udge , ra i nwater-runoff treatment s l udge , and  catal ysts and sorbents 
( see Appendi x  C, Sec t .  C . 3 . 7 ) . The d i sposa l  of  s l ag from t he gas i fi er req u i res the l a rgest  
commi tment  of  l and  re sources and i s  d i scu ssed bel ow . Al l o ther sol i d  was tes , except the wa ter
sol ub l e sa l t  bri ne ,  wi l l  be d i s posed of  i n  a common , secure l andfi l l  des i gned l i ke t he s l ag 
l andfi l l . The l ocat ion  of th i s  l andfi l l  has not been spec i fi ed and the compo s i t i on of these so l i d  
wa stes i s  un known . The l eachates from these other so l i d  wa stes are l i ke l y  to be more hazardous  
t han the l eachates from s l ag d i sposa l , re su l t i ng in  a greater poten t i a l  fo r g roundwa ter i mpacts . 
Quant i fi ca t i o n  and c haracteri zation  of these wa s tes duri ng the deta i l ed des i g n  phase and demon
stra t i on pl a n t  opera t i o n  wi l l  determi ne the opt ion  or  combi nat ion  of opt ions  sel ected and the 
poten t i a l  i mpacts . Appendi x  C di scusses  these a l terna t i ves . 

Stud i e s  have been performed to anal yze the compo s i t i o n  of the l eachate genera ted duri ng short-term 
contact wi th  s l ags  formed duri n g  gas i fi cat ion  of SRC- I I  vacuum bottoms . Resu l ts of the s l ag and 
l eac hate ana lyses are presented i n  Ta b l e s  K . l , K . 2 ,  and  K . 3  i n  Appendi x  K. In genera l , concentra 
t i on s  of c hemi cal  spec i es for whi c h  primary dri n k i ng water s tandards  exi s t  were bel ow t h e  dri n k i n g  
water standards and  t h e  s tandards for des i gnati ng a wa s te l eachate as " hazardo u s "  under the 
cr i teria set  forth in  the RCRA .  The only excepti on  was cadmi um i n  the a c i d  l eachi ng tests , wh i ch 
wa s present at  2 . 5  ti mes the dri n k i ng wa ter s tandards , but  wa s be l ow proposed RCRA cri teria for 
hazardous wa ste i denti fi ca t i o n  ( s et  at 1 00 t i mes the primary dri n k i n g  water s tandards to account 
fo r d i l u t i on i n  the aq u i fer ) . The ac i d  extract ion  i s  mo re severe than the extract i on procedure 
out l i ned under the RCRA c r i teria and  wa s used for l a boratory s i mu l a t i o n  of a h i g h  l eac h i ng rate . 
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Other s pe c i e s  determi ned in the l aboratory s l ag ana l ys i s  program i nc l uded s ul fate , i ron , copper , 
beryl l i um ,  antimony , and n i ckel . The s peci es were c hosen on the bas i s  of certa i n  secondary 
dri n k i ng water ( non-hea l th-re l ated )  and aquati c standards . I ron exceeded secondary dri n k i ng water 
recommendati ons  by 2 to 4 orders of  magn i tude . A h i gh l evel of i ron does not consti tute a heal th 
hazard , but i mparts a reddi s h -brown col or  to wate r ,  s ta i ns l aundry and utens i l s ,  and imparts  a 
taste to the wate r ,  mak i ng the wate r obj ectionab l e for food proces s i ng and beverages .  The forma
ti on of sed i ment and of i ron-reduci ng bacteri a  are a l so favored . The concentration  of n i ckel  i n  
the s l ag l eachate was determi ned to be above the l evel that may affect the growth o f  aquati c l i fe .  
Aquat i c  effects are d i scussed i n  Sec t .  4 . 2 . 2 . 4 .  Col umn l eachate stud i es a l so i nd i cated i n i ti a l l y  
h i gh l evel s o f  cadmi um and se l en i um ,  a l though concentrat ions  decreased rap i dl y  to acceptabl e 
l evel s i n  the l aboratory stud i e s . Th i s  rate of reduction  correl ated to the rate that wou l d  occur  
in  the  f ie l d .  Arsen i c  l evel s were bel ow l i mi ts , but concentrat ions  i nc reased s l i gh t l y  over t ime . 
I t  i s  unknown whethe r l ong-term l eachate concentrations  of arsen i c  wou l d  conti nue to i nc rease . 

The effects of l ong-term l eachi ng of the sol i d  wastes  o r  of c hanges i n  the cond i t ions  under wh i ch 
the waste i s  formed a re not current ly  known . I n  the short-term tests , l eachate heavy e l ement 
concentrati ons  genera l l y  decreased wi th t ime . To address  the concern that over l onger i nterva l s 
the matri x materi a l  i n  the sol i d  wastes may break  down or d i sso l ve and rel ease tox i c  e l ements , 
experiments were conducted at ORNL to s i mu l ate th i s  breakdown by mechan i ca l  crus h i n g ,  wh i ch was 
fo l l owed by l eachi ng . No substanti a l  change i n  l eachate compo s i ti on was observed , and the waste 
rema i ned i n  the RCRA nonhazardous  category .  Other factors may act to c hange trace e l ement  concen
trati ons . These i nc l ude c hanges in the nature of the sol i d  wastes due to operationa l  o r  feedstock  
a l terat ions  or  d i sruption  of  the waste area dra i nage , a l l ow ing  water l ogg i ng and poss i bl e  anaer
obi c cond i t i ons  to occu r .  I t  i s  poss i b l e  that these cond i t i ons  cou l d occur dur ing  t h e  l i fe of  
the demonstrat ion p l ant . Mon i tor ing  of the sol i d  waste and the l eachate wi l l  be carried out  
( Sect .  4 . 5 ) . 

Cu rrent p l ant des i gn cal l s  for the construction  of a compacted c l ay l i ner  bel ow the sol i d  waste 
d i sposal  area and dra i n s  to col l ect  the l eachate for ana lys i s  and treatment ( see Sec t .  2 . 2 . 1 . 2  and 
Append ix  C fo r cros s -sectional  d i ag rams ) .  Proper des i g n  and i nsta l l at ion  of  the l i ner wi l l  be 
carri ed out , and i t  i s  anti c i pated that l ea kage acros s  the l i ner wou l d be very s l ow ,  i n  amounts 
that wou l d be unnoti ceabl e compared wi th  the very much l arger vol ume of g roundwate r fl owi ng 
beneath the s i te .  Di s ruption  of the l i ner  o r  overfl ow wou l d  re l ease l arger q uanti t i e s  of l eachate . 
R i sk  of l i ner  d i sruption  i s  l es s  at th i s s i te due to the l ow se i smi c potentia l  i n  the a rea and the 
l ocation  of  the l a ndfi l l  away from the areas of  potenti a l  coal  mi ne s ubs i dence . Howeve r ,  stri p 
mi ne soi l s  occur beneath the d i sposal  a rea and , s i nce these ma teri a l s were probabl y not compacted 
when d i s posed of on the s i te ,  they are subject to d i fferenti a l  settl ement . Di ffe rent i a l  sett l e 
ment cou l d  c a u s e  fa i l u re of  t h e  c l ay l i ner a n d  t h e  underdra i n  system . Therefore , a deta i l ed 
i nvest igat ion of the eng i neeri ng  propert ie s  of these so i l s  wi l l  be conducted befo re construction  
of the  l andfi l l . Des i gn of the l andfi l l  and spec i fi c  engi neeri ng mea s u res  for  handl i ng the  stri p 
mi ne so i l s  wi l l  be based on the resu l ts of these tests . I t  i s  poss i b l e  that underdra i n s  may fa i l  
under normal operati ng cond i t i ons ; 4 2 however , the vol ume o f  the s l ag d i sposal  a rea i s  s uffi c i ent  
to  al l ow for remedi a l  action  to  be taken before overfl ow occurs . I t  i s  recogn i zed that the 
s tabi l i ty and effecti veness  of  l i ners and dra i n s  over extended periods of t ime i s  poor ly  documented 
due to the l ack  of  l ong -term i ndustri a l  experi ence wi th th i s  method of d i s posa l . Howeve r ,  the u se  
of l i ners and underdra i n s  i s  consi dered to be  a s i gn i fi cant i mprovement  over  past d i s posa l  practices  
and i s  s peci fi ed for d i s posal  of hazardous wastes in  EPA ' s  c urrent RCRA regu l at ions . Mon i tor ing  
of the  system wi l l  be  carr ied  out to  detect any  adverse effects ( Sect . 4 . 5 )  and the need for add i 
t i onal  m i t i gat i ng measures  ( Sect .  4 . 6 ) .  I n  addi t ion , c l ay l iner compati b i l i ty stud i e s  wi l l  be 
carri ed out to ensure that the l eachate generated does not adverse l y  affect the stabi l i ty of the 
l i ner materi a l . 

The nature of the s i te so i l s  and thei r ab i l i ty to attenuate contami nants wi l l  g reatl y affect the 
potent ia l  for groundwater and s u rface water contami nati on . Spec i fi c  tests of the atten uation 
capaci ty of the soi l s  are under way , and certa i n  background phys i ca l  and c hemi cal  data have been 
determi ned . On the bas i s  of these data ( g i ven i n  Appendi x  L ) , most  of the und i s tu rbed so i l s  wi l l  
probab ly  attenuate contami nants wel l ,  provi ded aerobi c  ( oxygen-ri c h )  cond i t i on s  exi st  ( the normal 
condi t ion  near the s urface of we l l -dra i ned so i l s ) . Th i s  conc l u s i on i s  based on the fi ne texture 
�f the soi l s  ( p redomi nantly s i l t  and c l ay) , the deep soi l  profi l e ,  and the probabl e occu rrence of 
l ron and manganese hydroxi des ( as sumi ng that i s  the dom i nant mi nera l  s pec i es of  those e l ements ) .  
A po�s i b l e  exception  wou l d be the Cu l l eoka so i l  near the coal  s torage a rea , wh i ch has a s l i gh t l y  
sand l e r  texture a n d  g reater permeabi l i ty than the other so i l s .  I n  addi ti on ,  some o f  the so i l s ,  
such  a s  stri p m ine  s poi l materi a l , have l enses  of materia l  wi th l ow p H .  Mobi l i ti e s  of  coba l t ,  
manganese , i ron , and z i nc may be i nc reased i f  l eachates move through s uc h  so i l s .  

I f  water-l ogged or  anaerobi c so i l s  occur wi th i n o r  beneath the waste d i s posal  or  coal s to rage 
areas due to h i g h  ra i nfa l l or dra i nage of water wi thi n the pores of  the wastes or  coal , the 
mobi l i ty of some spec i es coul d i nc rease . Contami nants that have been found experimenta l l y  to be 
mo re mob i l e  at  l ow oxygen l evel s i nc l ude arsen i c ,  cadm i um ,  c hrom i um ,  cobal t ,  manganese , and 
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me rcury .  Pre l i m i n ary l aboratory tests i n di cate that anaerob i c  mi crobi al  act i v i ty shou l d  not 
occur in l eachate from s l ag .  Attempts to have bacte r i a  s u rv i ve in the l eachate have been 
unsuccessfu l . Both s u l fate and BOD l eve l s  are l ow and are not ab l e to support b i o l og i ca l  
acti v i ty .  I n  add i ti on , the mobi l i ti es o f  some components ( s uch  as  n i ckel ) may b e  i ncreased due to 
the h i gh s u l fate con centrati on of the l eachates . N i ckel - s u l fate compl exes have l ower acti v i ty i n  
s o l uti on and d o  not adsorb onto c l ays a s  we l l .  A more detai l ed di scus s i on of contami nant mobi l i ty 
i n  soi l s  i s  presented i n  Appendi x L .  

Stri p mi ne so i l s  cover parts o f  the s l ag di sposal  are a .  The stri p mi ne so i l s  are not l i ke ly  to 
attenuate contami nants as  wel l as un di stu rbed soi l s  do because of the coarser texture , l ower pH , 
and greate r probab i l i ty of h i g h l y  permeab l e  zones . 

I n  con c l u s i on ,  there are several i mportant factors that s uggest that g roundwater i mpacts wi l l  be 
mi n i mal : ( 1 ) the s l ag l eachate generated i n  l aboratory tests  i n di cates i t  probably wou l d  be 
c l as s i fi ed as nonhazardous under RCRA cri teri a ;  ( 2 )  the so i l s  are general ly  deep and of l ow per
meab i l i ty and h i g h  s i l t  and c l ay contents ( a l l favoring atten uati on of contami nants ) ;  and ( 3 )  RCRA 
g u i de l i nes for construct i on of a hazardous  type of l andfi l l  wi l l  be fol l owed .  Tab l e  4 . 7  presents 
a s ummary of these factors and the uncertai nti es associ ated wi th them . A mon i tori ng  prog ram wi l l  
be i mp l emented to i denti fy poten ti a l  fai l ures i n  the contai nment system and res u l ti ng water 
q ua l i ty i mpacts . Th i s  program i s  di scus sed in more detai l in Sect . 4 . 5 .  

Groundwate r hydrol ogy - i mpacts 

The sandstone un i t  used as a source of g ro undwater by Fort Ma rti n res i dents has i ts recharge area 
to the southeas t .  I f  the aqu i fer  at thi s l ocat i on fol l ows the reg i onal  d i p  o f  1 t o  5 °  t o  the 
northwe s t ,  the recharge area wou l d  i nc l ude the proposed proces s  area . Pav i n g  the process area 
and d i vert i ng runoff cou l d reduce the amount of water enter ing  the aq u i fer and the l evel of 
water in l ocal  wel l s .  However , Fort Marti n obta i n s  i t s  dri n k i n g  water from a pub l i c  ut i l i ty and 
u ses  exi st i ng wel l s  on ly  for s uppl ementary uses . Other areas of the county more dependen t on 
g roundwater s uppl i es are l i ke ly  to be beyond the affected area . Wel l s  i n  such  areas wou l d  have 
d i fferent recharge areas or wou l d obta i n  water from a geol og i c  un i t  other than the sandstone that 
occurs bel ow Fort Marti n .  Hence , the effect o f  the proposed project on curren tly  uti l i zed ground
water s uppl i es in the area i s  expected to be m i n i mal . 

Impacts re l ated to commerc i a l i zati on 

Expan s i on of the faci l i ty wou l d  req u i re enl arg i ng the coal storage and waste d i s posal areas . Th i s  
i n creases the ri s k  o f  l eachate contami nati on of aqu i fers bel ow the s i te by i ncreas i ng the affected 
l and area  and by expans i on of the s l ag d i sposal  area i nto l and that has been stri p-mi ned .  I nfi l 
trati on of l eachate i nto cracks and auger hol es i n  the h i g h  wa l l  o r  di srupti on of the c l ay l i ner  
may occur  ( see " Operat i ona 1 Impacts " ) .  Impacts can be reduced by grout i n g  of the h i g h  wa 1 1  to 
sea l  crack s , backfi l l i ng of the hol es wi th c l ay p l ugs , and the use of seal s s uch as c l ay or 
c hemi cal ly  fi xed materi al . 4 3  Howeve r ,  some of the uncerta i nt i es that now exi st  i n  connecti on wi th 
waste d i sposal  w i l l  be studi ed duri ng the demonstrat i on phase ( s ee Tab l e  4 . 7 ) . Th i s  can be used 
to optimi ze the di sposal  area des i gn and to redu ce the impacts associ ated wi th the i ncreased 
vol ume of generated wastes . 

The i n crease i n  l and  area requ i rements , wi th attendant fac i l i ti es and pavi ng , wou l d  reduce i nfi l 
trat i on to groundwater and potenti a l  wel l -water y i e l ds downgradi ent from the faci l i ty .  The 
i mportance of thi s effect wi l l  be determi ned duri ng mon i tori ng of the aqui fe rs on the s i te .  
Howeve r ,  groundwater near the s i te wi l l  not be used a s  a water supp ly  duri ng the l i fe of the 
p l an t .  After decomm i s s i on i ng , i nfi l trat i on may be i ncreased by break i n g  up and remov i ng pav i ng 
i n  the p l ant are a .  

Impacts re l ated to decommi s s i on i ng 

Decomm i s s i on i n g  of the fac i l i ty wi l l  remove the process  area and coal s torage p i l e  as potenti al 
s ources of groundwater contam i nati on . The so l i d  waste wi l l  s t i l l  be contai ned on s i te ,  in an area 
that wi 1 1  be secured i n  a manner approved by State or Federal regu l atory agenc i es . Potenti al 
i mpacts from s l ag di sposal  are those d i s cu ssed above , under operat i ona l  effects . Pos s i b l e  acti ons 
that may a l ter  the impacts i nc l ude ( 1 )  m i n i ng of the s l ag for i ts mi nera l s or metal s content ,  
( 2 )  excavat i on of the fi l l  i f  a break i n  the l i ner o r  1 eakage are found duri ng mon i tori ng , or 
( 3 )  removal of the s l ag to another s i te . Long -term impacts of the s l ag wou l d  then be reduced , 
but  s hort-term sp i 1 1 age or l each i n g  through a broken l i ner cou l d  occur .  The effects are h i g h l y  
dependent o n  the chem ica l  characteri s t i c s  o f  the s l ag duri ng the t ime o f  removal . 

Impacts on groundwater f1 0w wi l l  be s i mi l ar to those al ready d i scussed , u n 1 e s s  the pav i n g  i n  the 
p l ant  area i s  removed , a 1 1 0w i ng i nfi 1 trati on to the aqui fers . 
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Table 4.7. Summary of factors and uncertainties influencing groundwater quality impacts 

K nown factors that wi l l  m itigate 
groundwater qual ity impacts 

1 .  A l l  current studies i ndicate that 
the leachate generated in  the 
laboratory is nonhazardous, as 
defined by proposed RCRA 
regu lations. 

2. R C R A  proposed disposal prac
tices for hazardous substances 
wi l l  be followed. These wi l l  
include installation of a l i ner, 
monitoring and collection of 
leachates, and mon itoring of 
groundwater qual ity. 

3. Undisturbed soils beneath the 
proposed disposal area are deep, 
are slowly permeable, and have 
moderate iron and manganese 
contents and h igh clay plus 
s i lt  fractions. Such factors are 
thought to favor attenuation 
of contaminants ( see Appen
dix L) .  

4 . 2 . 2 . 3 Surface water gual i ty 

Construction impacts 

Uncertainties in  assessing impacts 
that wi l l  be studied prior to closure 

of the disposal area 

1. Geotech n ical studies have not been 
completed due to the resiting of the 
slag disposal area to an area that has 
not been undermined_ Such studies, 
including determ ination of the sta
bility of stripmined soils and sta
bi l ity of onsite soils for use as 
embankments and l iners, wi l l  be 
completed before construction. 

2. The depth, thickness, and 
hydrau l ic  properties of the aquifier 
below the disposal site wi l l  be 
determined before disposal .  
Design of  the  grou ndwater moni
toring system wi l l  be based on 
this information. 

3. The l iner material w i l l  be evaluated 
with respect to (a) its permeabi l ity, 
(b) the feasibi l ity of achieving ade
quate compaction in  the field by 
heavy equipment, and (c) the com
pat ib i l i ty of the l iner and leachate. 

4. Attenuation of the leachate com
ponents by site soils will be evalu
ated by the study of borings logs, 
permeabi l i ty tests, and column 
leachate adsorption tests in the 
laboratory. 

5. Alterations in  the coal feedstock 
or plant operating conditions from 
pilot plant operations may be ex
pected. The effect on the composi
tion of the leachate wi l l  be evaluated 
du ring the monitoring of leachate ac
tually generated on site. 

6. The nature, includ ing the environ
mental i mpacts, and disposal plans for 
other hazardous wastes wi l l  be 
determ i ned . 

7. The effectiveness of the engineering 
design of the disposal area ( l i ner 
characteristics, embankments, drains) 
will be studied during operational 
monitoring. R emedial measures wi l l  
correct design problems or operating 
procedures. 

Uncertainties that are not l i kely to 
be resolved prior to closure of the 

d isposal area 

1 .  The long-term leachate composi
tions and effectiveness of the clay 
l iner w i l l  not be definitely resolved 
un less long-term monitoring is 
carried out. 

2. Field conditions can only be 
approximated in the laboratory 
tests. N atural variabi l ity in  the 
soils, unanticipated and untested 
reactions and components, and 
changes over time may affect 
leachate behavior. I n  addition, 
the effects of anaerobic conditions 
on the mobil ities of leachate con
taminants in  the l iner and soils 
are not cu rrently known. 

3. I t  is uncertain whether an  effec
tive means of cleaning up con
taminants can be developed once 
pollution of soils or groundwater 
occurs_ Monitoring groundwater 
qual ity alone wi l l  not prevent or 
cure groundwater degradation. 
Current containment plans em
phasize preventing the contami
nation from ever occurring_ 

Constructi on acti v i t i es may affect  s u rface  water qual i ty by ero s i on and sedimentation  resu l ti ng  
from s i te preparation  and shore l i ne constructi on operations . These i mpacts wi l l  genera l l y  be 
temporary and l ocal i zed . Because construct i on of sedimentation bas i ns wi l l  l imi t sediment di s 
c harge from s i te d i s turbance , s i g n i fi cant i mpacts are not ant i c i pated . S imi l arl y ,  s horel i n e  
construction  acti v i t i e s  a r e  expected t o  cause  o n l y  mi nor i mpacts to t h e  water qua l i ty of  the 
Monongahe l a  Ri ver . 
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S i te preparation  acti v i t i e s  ( c l eari ng , grubbi ng , and excavat ion  and fi l l  operations ) wi l l  d i sturb 
a total of about 1 51 ha ( 373  acre s )  for permanent fac i l i ti e s  ( Sect . 4 . 2 . 1 ) .  Some add i ti onal area 
wi l l  a l so be u sed temporari l y  duri ng  constructi on . Because devel opment wi l l  occur i n  the eastern 
port i on of the s i te ,  Robi nson Run and Crafts Run wi l l  be e ssenti a l l y  unaffected . At the start of 
constructi on , drai nage wi l l  be ro uted to sedi ment retenti on  bas i n s  that di s charge to Crooked Run , 
i ts unnamed tri butary , or the Monongahe l a Ri ver . As constructi on proceeds , a s i te drai nage 
system wi l l  be bu i l t  so t hat al l runoff ( from a 1 0-year ,  24-h ra i n  event ) from the devel oped parts 
of the s i te wi l l  be routed to the wastewater retenti on  bas i n  and treatment sys tems , wi th  eventual 
d i scharge to the Monongahel a .  

The eros i o n  potenti a l  for thi s port i on o f  the Monongahel a Ri ver Bas i n  ranges from very severe to 
extremel y severe . 44 Conseq uentl y ,  a con struction  project envi ronmental p l a n  wi l l  be devel oped , 
control mea s ures wi l l  be empl oyed ( Sect . 4 . 6 . 5 ) , and mon i tori ng wi l l  be undertaken ( Sect . 4 . 5 . 3 . 3 )  
to ensure the effecti veness  of control  measures . D i s charges from sedi ment control bas i ns wi l l  be 
regul ated by National  Pol l utant Di scharge El i mi na t i on System ( NPDES ) permi ts . Al though control 
meas ures wi l l  be impl emented , s i te preparation  acti vi ties  wi l l  unavo i da b l y  i ncrease  the l oads of 
sediment and some di ssol ved or  adsorbed c hemi cal s i n  streams on  or  near the s i te .  Di ssol ved 
oxygen concentrati ons  i n  these dra i nages may be decreased because of the oxygen demand of i nfl ow
i ng d i sturbed materi a l s .  Removal of  overhead vegetati ve stream cover may cause a l ocal i zed 
i ncrease i n  s urface water temperature . 

Project devel opments pl anned for the fl oodpl a i n  and s horel i ne are descri bed i n  Appendi x D .  
Devel opments i nc l ude the raw water i n take , the wastewater d i s c harge structure , the barge dock , 
haul  road , rai l road s i d i ng , and product storage area . Construction  runoff from these areas wi l l  
a l so be routed to sedi mentation  bas i n s .  Duri ng s horel i ne construction acti v i ti e s , concentrat ions  
of total s u spended so l i d s  and some di s sol ved or  adso rbed c hemi ca l s  may i ncrease s l i ghtl y i n  the 
Monongahel a ' s  waters at about Mi l e  Po i n t  9 3  to 94 . Di s so l ved oxygen may a l so be s l i g ht ly  depl eted . 
These potentia l  i mpacts , however , wi l l  be l ocal i zed and short-term . 

Operat ional  i mpacts  

Wastewater d i s charge . Wa stewater streams generated by the SRC - I I fac i l i ty wi l l  i nc l ude process  
wastewate r ,  coal  p i l e  runoff,  s l ag pi l e  l eachate , runoff from the process  and product storage 
area s ,  and cool i ng tower bl owdown ( Fi g .  C . 4 ) . These waste streams wi l l  recei ve vari o u s  treatments 
dependi ng on  the i r  compo s i t i o n  ( Fi g .  C . 1 0 ) , and the wastewater treatment system wi l l  i nc l ude 
equi pment to enabl e compl ete recyc l e of treated wastewater wi thi n the p l ant and zero di scharge to 
the Monongahel a Ri ver when neces sary . Process  streams and proces s area runoff wi l l  undergo 
bi ooxi dation  treatment to remove most  of the phenol i c  compounds and other o rgan i c  contami nants . 
Al l wastewater except cool i ng tower bl owdown wi l l  rece i ve tert iary treatment cons i sti ng of sand 
fi l tration  and carbon adsorption . Cool i ng tower b l owdown wi l l  be treated to remove c hromi um 
compounds u sed to i n h i b i t  corrosi on . Fo l l owi ng these treatments , a portion  of the wastewater 
[ 3 3  l i ters/s  ( 1  cfs ) ]  wi l l  be rec l a i med by evaporat ion  or reverse osmo s i s  and recyc l ed as  makeup 
water for the uti l i ty boi l er or other p l ant uses . The remai nder of the treated effl uent , 
78 l i ters/s ( 2 . 7  cfs ) ,  wi l l  be di scharged to the Monongahel a when ri ver condi t i ons  permi t .  

For coal l i q uefaction  fac i l i ti es , the E PA has not yet defi ned the wastewater treatment  techno l og i es 
that consti tute best ava i l abl e technol ogy ( BAT ) . The SRC- I I  fac i l i ty ' s  wastewater treatment  
system , however ,  i s  desi gned on the basi s of experi ence from petrol eum refi n i ng ,  coki ng , and other 
rel ated i ndustri e s , and it i s  bel i eved to be BAT . However , the wastewater treatment system 
desi gn  wi l l  be revi ewed by the Water Qual i ty D i vi s i on of the West Vi rg i n i a  DNR and by EPA as part 
of the NPDES permi t appl i cati on procedure . These organi zati ons  wi l l  make the forma l BAT 
determi nati on . 

To eval uate the i mpacts of wa stewater d i scharge , a wors t-case s i tuation  was cons i dered . Duri ng 
periods of l ow r i ver  fl ow , i t  has been proposed that di scharge wou l d be e l imi nated by stori ng or 
treati ng wastewater streams ( a s  descri bed i n  the fol l owi ng paragraphs ) or by pl ant shutdown ( Sect .  
4 . 2 . 2 . 1 ) .  Neverthel e s s , to ant i c i pate the pos s i b i l i ty that the zero wa stewater d i scharge equ i p
ment cou l d fai l , effl uent d i scharge duri ng l ow fl ow i s  con s i dered as a worst case for thi s anal ys i s .  
I n  addi ti on , the maxi mum concentration of c hemi cal s observed i n  the Monongahel a wi thout the pl ant 
was a s s umed ( Tabl e 3 . 5 ) . Fa i l ure of the wastewater treatment system that a l l owed d i scharge of 
unt�eat�d was tewater is not i nc l uded i n  the worst cas e ,  s i nce such an event wou l d  be detected by 
mon l torl ng and cause a shutdown of the p l ant .  U s i ng a s i mp l e mi x i ng model , i t  i s  a s s umed that 
78 l i ters/s of wastewater i s  fu l l y  di l uted in 9323 l i ters/s ( 329  cfs ) [ the mi n i mum navi gati on 
fl ow , 9627 l i ters/s  ( 340 cfs ) , mi nus  the SRC- I I  raw water wi thdrawal , 304 l i ters/s  ( 1 0 . 7  cfs ) ] .  
The r�su l �s of th i s  ana lys i s ( Tab l e  4 . 8 )  i ndi cate borderl i ne l evel s o r  noncompl i ance wi th standards 
or  crl terl a for numero u s  water qual i ty consti tuents . However , thi s s i tuation  i s  attri buta b l e  
primari l y  t o  t h e  poor amb i ent water q ua l i ty a s s umed or  i nadequate ana l yti ca l  sensi ti v i ty i n  deter
mi n i ng basel i ne water qua l i ty .  Except for cyan i de ,  TDS , and s u l fate , the proposed SRC- I I  di scharge 
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Table 4.8. Compliance of SRC·" demonstration plant discharge with water quality standards or 
criteria after mixing with minimum river flow 

Water Effluent 
Maximum Total 

Compliance 
Constituent 

quality standard 
concentrationb 

ambient mixed 
with standard or criteriona concentration concentrationC 

(mg/liter) 
(mg/liter) 

(mg/liter) (mg/liter) 
or criterion 

Ammonia 0.02 as un·ion ized NH3 5.0 1 . 1  1 . 1 3  Uncertain;  depends 
on temp. and pH 

Aluminum 0.2 3.6 3.6 
Arsenic 0.0 1 O.Ol d O.Ol d 0.01 Borderline· 
Biochemical oxygen demand 1 0  20 20 
Cadm ium 0.001 2 f O.Old I No· 
Chemical oxygen demand 1 00  5.od 5.S 
Chromium, total 0.05 0.2 0.05d. 0.051 Borderline· 
Copper 1 .0 0.07 Assume 0 0.001 Yes 
Cyanide 0.005 0. 1 5  0.004 0.005 Border l ine 
Fluoride 1 .0 1 .0 0.6 0.6 Yes 
I ron 0.3 1 .0 24 23.8 No· 
Lead, total 0.05 0.05 O.05d 0.05 Borderline· 
Manganese 0.05 I 0.7 No· 
Mercury 0.00005 0.001 0.0005d 0.0005 No· 
N ickel 0.2 0.01 O.O� 0.05 Yes 
Oi l  and grease 5 Assume 0 0.04 
PNA compounds, al l9 0.082 0.0002 0.0009 
Phenol 0.001 0.1 0.038 0.039 No· 
Selenium 0.01 0.03 O.Ol d 0.01 Borderline· 
Sulfate 250 1 000 276 282 No· 
Sulfide 0.002 as undissociated H 2 S  I Assume 0 f 
Suspended solids 1 0  532 528 No· 
Total d issolved solids 500 3000 500 521 No· 
Zinc 5.0 0.1  0.1 5 0. 1 5  Yes 

·Concentrations l isted are not to be exceeded (from Tables S.l  and S.2). 
bit should be noted that this effluent characterization is an estimate. EPA wi l l  develop effluent l im itations for the plant, which will 

be identified in the NPDES permit and factored into the design basis for tbe wastewater treatment plant. 
cMixed concentration calculated by th'e formula Cm = [C. ( Q. ) + C. (QA ) ] /(QA + Qe l. where Cm i s  the mixed concentration, 

C. is the concentration of undiluted effluent, C A is the maximum ambient concentration, Q. is the effluent flow rate (78 l iters/s) ,  

and QA is the min imum streamflow minus the demonstration plant withdrawal (9323 l i ters/s ) .  
d Concentrations that were reported as  less than a certain number are assumed equal to  that number. 
·Noncompliance with standard or criterion is  due to poor ambient water qual ity and/or inadequate analytical sensitivity (see 

footnote d ) .  
ITo b e  determined. 
gPolynuclear aromatic hydrocarbon compounds. 

wi l l  not produce s i g n if i cant changes i n  water qual i ty .  I t  s hou ld  be  noted that the was tewater 
character i st ic s  have been est imated from avai l abl e data as d i scussed i n  Appendi x C .  EPA wi l l  
deve l o p  effl uent l i mi tati ons  for the pl an t ,  wh ich  wi l l  be i denti fi ed i n  the NPDES permi t and 
factored i nto the des i gn bas i s  for the wastewater treatment p l an t .  

T h e  probl ems i nd i cated by thi s worst-ca se ana lys i s  i l l u strate the rationa l e  beh i nd t h e  faci l i ty ' s  
zerO-di scharge capabi l i ty .  Duri ng  peri ods of l ow fl ow i n  the Monongahel a Bas i n ,  ambi ent concen
trati ons  of TDS , su l fate , and some other pol l utants occas i ona l l y  exceed the water qual i ty stan
dards , and further d i scharge  of these consti tuents by the proposed p l ant woul d be unaccepta bl e .  
Under these ci rcumstances , the SRC- I I  wastewater wou l d  be e i ther ( 1 ) s tored for di scharge when 
r i ver fl ow prov i des adequate di l ution  ( i ntermi ttent d i s charge ) or ( 2 )  desa l i nated to produce 
recl a i med water for process  use and a concentrated brine  requi ri ng d i s posal  (Append i x  C ) . Duri ng  
extreme l ow fl ows ( e . g . ,  recurrence of the  drought of record ) the  pl ant woul d  be shut  down becau s e  
of i ts consumpti ve water use . 

The choice of whether or not to d i scharge SRC- I I  treated wastewater w i l l  be made on the bas i s  of  
mon i to ri ng  the fl ow rates and water qua l i ty of the Mononga hel a  Ri ver and the treated wa stewater 
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stream . Pr i n c i pa l  attent i on wi l l  be g i ven to mon i tori ng  TDS because of the probl em it  current ly  
represents duri ng l ow fl ows and  because of the h i gh l evel s of TDS  i n  the wa stewater . The  Monon 
gahel a ' s  a s s i m i l at i ve capac i ty for TDS can  be cal cu l ated as  

where 

A ass im i l at ive  capac i ty ( mg /s ) , 

Cs water qua l i ty standard for TDS ( 500 mg /l i ter) , 
Ca amb i ent  concentrat i on of TDS ( mg/ l i ter) , 

Q ri ver fl ow rate ( l i ter/s ) .  

The Monongahel a ' s  fl ow exceeds 1 4 , 1 58 l i ters/s ( 500 cfs ) 95% of  the t i me . 3 9 W i th th i s  f l ow rate 
and a hypothet i ca 1 TDS con cent rat i on of 300 mg/ l  i ter , the ri ver coul d " a s s  im i l ate" up to 2 . 8  kg 
of TDS per second wi thout  excee d i ng the standard . The SRC- I I pl ant  wou l d  d i scharge 0 . 23 kg 
of TDS per second , wh i c h  i s  l es s  than 1 0% of the a s s i m i l at ive capac i ty .  Based o n  data for fl ow 
and TDS concentrat i on ( F i g .  C .  1 1 ) , Appendix  C i nd i cates a roug h est imate that the SRC - I I demon 
strat i on p l ant  cou l d  operate 95% of the t i me wi thout d i scharg i ng more than 1 0% of the r iver ' s  
a s s im i l at i ve capac i ty fo r TDS . Duri ng pl ant  operat i on ,  i n -stream mon i tori ng wou l d  be u sed to 
determ i ne when the a s s imi l at i ve capac i ty became i n adequate , at wh i ch t ime the pl ant ' s  wa stewater 
treatment system wou l d  s h i ft to the zero-d i scharge  mode . I n  determ i n i ng when zero d i scharge wi l l  
be necessary , p l ant  operators w i l l  a l so con s i der  r i ver and amb i ent  concentrat i on s  of other water 
qual i ty con st i tuents such a s  d i sso l ved oxygen , b i o l o g i cal  oxygen demand , phenol , cya n i d e , and 
heavy meta l s .  U s i ng t h i s  strategy , s i gn i f i cant degradat i on of water qua l i ty duri ng  l ow-fl ow 
events can be avoi ded . I t  i s  ant i c i pated that the exact c r i ter ia  for determ i n i ng when zero 
d i scharge operat i on i s  neces sary wi l l  be defi ned i n  the NPDES perm i t  i ssued for the SRC - I I p l ant 
by West V i rg i n i a  and the E PA .  

Wastewater bri ne o f  so l ub l e s a l ts produced when t h e  wastewater treatment system i s  operati ng i n  
the zero-d i sc harge mode can  b e  di sposed o f  wi th l i tt l e  o r  n o  impact on the Monongahel a ' s  water 
qua l i ty .  B r i ne product ion  i s  d i scussed i n  Append ix  C ,  Sec t .  C . 3 . 7 . 2 .  Opt i on s  for d i sposal  under 
i nvest i gat ion i nc l ude ho l d i ng in a l i ned pond for l ater d i scharge , c hemi ca l  f ixat i on and l and
fi l l i ng , deep wel l i nj ec t i o n ,  and barg i ng  to sea . Sec t i on 4 . 2 . 2 . 2  d i s cu sses  the g roundwater 
impacts of t hese opt i on s .  Appendix  C ,  Tab l e  C . l l , shows the  produc t i on rate and req u i red s torage 
area for bri ne . T h i s  tabl e states that 33 acre-ft of s torage wou l d  be req u i red to hol d the 
br i ne  produced dur ing the th i rd year of demonstrat i on p l ant  operat i on .  Th i s  a ssumes a 93% p l ant 
capac i ty factor , a c h l oride  concentrat ion of 0 . 2  wt % in the feed coal , and operati on in the 
zero-wastewater-d i scharge mode duri ng 1 4% of the year . Even con s i dering  extra capac i ty to s tore 
rai nwater o r  to accommodate extended peri ods of zero-di scharge operat ion , th i s  i s  con s i dered a 
re l at i ve l y  sma l l pond . The pond wou l d  be des i g ned to meet RCRA cr i ter i a  for d i sposal  of haz ardous 
wastes ( Append i x  C ,  Sec t .  C . 3 . 7 . 2 ) . 

Al though the  SRC - I I d i s charge i s  expected to meet water qua l i ty standards , there i s  concern about 
poten t i a l  pol l u tants  such as  PNA , for wh i c h  no standards ex i s t .  Draft cr i ter i a  and est imated 
perm i s s i b l e  concentrat i ons  ( EPCs ) for these water q ua l i ty const i tuents are presented in Tab l es S . 3  
and S . 4 .  Tab l e  4 . 9  compares these w ith  the i n -stream concentrati ons  proj ected after d i l u t i on i n  
t he worst-case s t reamfl ow . Al l concentra t i ons  of PNA i n  the Monongahe l a  wou l d  be l es s  than 
0 . 2  �g / l i ter and at l east 2 orders of mag n i tude l es s  than the draft cr i ter i a  l evel s of EPCs . I t  
must  b e  noted that n o  reg u l atory s i gn i f i cance can b e  attached t o  the draft c r i ter ia  or  EPCs  and 
t hat EPCs are estab l i shed on the bas i s  of l imi ted data . Al though the anal ys i s  i n  Tab l e  4 . 9  
suggests  that the S RC- I I  d i scharge o f  PNA wi l l  not represent a g reat threat t o  water q ua l i ty , 
fu rther research and mon i tor i ng  are needed to dete rm i ne the impacts . The pos s i b l e b i oaccumu l at ion 
of PNA i s  d i scussed i n  Sec t .  4 . 2 . 2 . 4 ,  and mon i tori ng that wi l l  be conducted i s  descri bed i n  
Sect . 4 . 5 . 3 . 3 .  

Nonrou t i ne d i sc harge . The S RC- I I p l ant ' s  wastewater reten t i on bas i n s  for coal  p i l e  runoff , s l ag 
l eachates , and process area runoff wi l l  be s i zed to hol d runoff from ra i n fa l l  events up to the 
1 0 -year , 24-h prec i p i tat i on event . For power pl ant s , th i s  l evel  of  runoff retent i on con s t i tutes 
both B PT and BAT . 4 5  Du r i ng storms in wh i ch runoff exceeds the capac i ty of the reten t i on bas i n s , 
operators wi l l  d i sc harge the runoff stream that represents the l east  l oa d i ng . Based on research 
to  date , i t  i s  bel i eved that the l eachate and runoff from s l ag d i sposal  w i l l have the l owest  
concentrat i ons of contam i n ants , a nd  runoff from the process  area w i l l  be  des i gnated as  the 
pr i ori ty s tream fo r retent i on .  Therefore , runoff and l eac hate from the s l ag d i sposal  area wou l d  
b e  d i verted fi rst t o  prevent overfl ow o f  t h e  wastewater retent i on bas i n .  I f  add i t i on a l  d i vers i on 
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Table 4.9. Projected instream concentrations of  polynuclear aromatic hydrocarbons 
compared with draft criteria and estimated permissible concentrations 

D raft criterion" or Effluent Ambient M ixed 
Constituent estimated permissible concentrationC concentration concentrationd 

concentrationb (pg/liter) (Ilg/liter) (Ilg/I iter) 

F luorene None 20 if 0. 1 7  
Pyrene 8333b 1 5  0 0. 1 2  
Phenanthrene 280b 0 0.008 
F luoranthene 200" 1 0 0.008 
Tetra l in  None 5 0 0.04 
B i phenyl 13.at' 5 0 0.04 
Acenapthene 20" 2 0 0.01 7 
Diphenylmethane None 1 8  0 0 . 15  
Benz [a ]  anthracene 4b f 0.04 f 

Triphenylene None f 0 
Methylbenz [a ] anthracene None f 0 f 

D i benzofuran None 10 0 0.08 
Anthracene 2000b 3 0 0.03 
Benzo [a ] pyrene 20b f 0.04 
Benzo [e] pyrene 1 0gb f 0.04 f 

Xanthene None 2 0 0.01 7  
Benzo[g)lJ] perylene None f 0.013 f 

---�---�--

" D raft criteria from Table S.3. 
b Estimated permissible concentrations from Table S.4. 
C i t  shou ld  be noted that this effluent characterization is an estimate. EPA will develop effluent l i m ita

tions for the plant, which wi l l  be identified in the N P D ES permit and factored into the design basis for the 
wastewater treatment plant. 

dCalcu lated as indicated in  Table 4.8. 
"Assumed ; no concentration reported. 
fTo be determined. 

were req u i red , coal  p i l e  dra i nage wou l d  be d i scharged through a pH correction system to neu
tral i ze ac i di ty ;  a s  a l ast  resort , process  area runoff wou l d  he rel eased . Thi s pri o ri ty for 
d i sc harges i s  expected to mi n i mi ze the i mpacts of excess  runoff . I f  i n-pl ant mon i tori ng deter
mi nes that any of  these runoff streams i s  more hazardous  than expected , the pri o r i ty fo r 
d i scharg e  wi l l  be a l tered . Impacts on the Monongahel a ' s  water q ua l i ty from excess  runoff are 
expected to be m i n i mal  because of the d i l u t i on of potenti a l  contami nants i n  the l arge vol ume of 
ra i nwater .  I n  any case , scouri ng of  the wastewater retent ion  bas i n  wou l d  b e  avo i ded , s o  that 
poll utants accumu l a ted in the basi n ' s  sed iments wou l d  not be d i scharged . Furthermore , the 
wastewater system wou l d  reta i n  the mo st contami nated runoff , whi c h  resu l ts from the " fi rst 
fl u sh "  at the sta rt of  a storm .  

Current p l ans  cal l for sto rage o f  products from the proposed SRC- I I  fac i l i ty above the fl ood 
l evel on  a f i l l ed area i n  the 500-yea r fl oodpl ai n  of  the Monongahe l a  R i ve r .  (Append i x  0 
provi des a deta i l ed fl oodpl a i ns/wetl ands assessment . )  Because  of the di kes , runoff control , and 
sp i l l  contro l  measures  prov i ded ,  rel ease of  thi s product i nto the nearby ri ver i s  un l i ke l y .  
Product sto rage a reas wi l l  b e  surrounded wi th d i kes des i gned t o  conta i n  t h e  enti re contents of  
the storage tanks  pl u s  runoff from the  l a-year ,  24-h storm .  Sto rm runoff a nd/or any sp i l l ed 
materi a l  wi l l  be pumped to the o i l /water separators to pro v i de maximum recovery of any sp i l l ed 
produc t .  The rema i n i ng wastewater wi l l  be treated befo re d i scharg e .  The poss i bi l i ty of  a 
product sp i l l  outside  of the contro l l ed areas i s  recogn i zed a s  a seri ous  threat to r i ver water 
qual i ty ,  but the probabi l i ty of i ts occurrence i s  unknown . The i mpacts of an S RC - I I  product sp i l l  
i nto the Monongahel a Ri ver wou l d  be s i mi l a r  to the consequences descri bed for a transportat ion  
sp i l l  ( Appendi x  Z and Sec t .  4 . 1 . 3 . 8 ) . Because  of the phenol i c  compounds i n  the SRC - I I  produc t ,  a 
major  sp i l l  coul d cause  substant ia l  water qual i ty degradat ion . A seri ous  product spi l l  coul d 
cause water supply emergenc i es i n  downstream commu n i t i es that wi thdraw water from the Monongahe l a  
R i ve r .  

Other i mpacts . Al terat ion  of surface water qual i ty as a res u l t  of groundwater contami nation  i s  a 
remote poss i bi l i ty .  As noted i n  Sect . 4 . 2 . 2 . 2 ,  groundwater contami nat i o n  mi ght res u l t from fai l ure 
of the l andfi l l  l i ner  o r  the coal p i l e  drai nage col l ect i o n  system . Before reachi ng any su rface 
waters , contami nated g roundwater wou l d  pass through soi l s  that wou l d remove some trace el ements . 
S i g n i fi cant pol l ut i o n  of surface waters by contami nated g ro undwater can a l most  certa i n l y  be 
avoi ded through  adequate mon i to ri ng ( Sect . 4 . 5 )  and process des i gn to mi n imi ze  l eachate movement .  
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Sp i l l age of coa l from barge un l oadi ng operat ions  may consti tute a l ocal i zed , re l at i ve l y  mi nor 
i mpact to the water q ua l i ty of  the Monongahel a Ri ver . Spi l l ed coal i s  not l i ke ly  to be a source 
of  PNA compounds  because these res u l t p ri nc i pa l l y  from combu st i on o r  convers i on of  coal . Howeve r ,  
oxi d i z i ng cond i t i ons  wi l l  promote t he format i on of ac i d  from t h e  su l fi de m i neral s i n  coal , and 
t race e l ements  may g radua l l y  be rel eased i n to the water col umn . Coal s p i l l ed at  the proposed 
ba rge doc k i s  expected to cause  on ly  mi nor i mpacts . 

Impacts  rel ated to commerc i a l i zat ion  

Wi th expa n s i on of the  demonstra t i on p l ant  to  a commerc i a l  fac i l i ty ,  water con sumpti on i s  projected 
to i nc rease from 226 to 793 l i ters/ s o Al though pl ant  capac i ty wou l d  i nc rease fi ve-fo l d ,  water 
consumpt i on wou l d  onl y i nc rea se by a factor of 3 . 5  due to the i nc reased thermal effi c i ency of the 
l arger fac i l i ty .  I t  i s  a ss umed t hat  the vo l ume of  wa stewater wou l d  i nc rease by th i s same fac tor ,  
go i ng  from 78 to  273  l i ters/ s o  Characteri s ti c s  of the was tewater are a ss umed to be the same as  
for  the demons trat i on p l ant . Because i t  i s  recog n i zed that  TDS  concentrat i on s  wi l l  be a con
t i nu i ng water qual i ty prob l em duri ng  l ow-fl ow periods in the bas i n ,  no i mprovements in ambi ent 
water qual i ty a re a s s umed to occu r before commerc i a l o perat i on s  wou l d beg i n .  

To prevent degradat i o n  o f  water qua l i ty ,  t he commerc i a l  p l a n t  wou l d  a l so use  the stra tegy of 
s h i ft i ng to zero wastewater d i scharge opera t i on at  t i mes  when the Mononga hel a Ri ver had i nadequate 
a s s imi l at i ve capac i ty .  I t  i s  e st imated ( Append i x  C . 8 . 3 )  that  zero-di scharge o perati ons  wou l d  be 
necessary 40% of the t i me for the SRC- I I  d i scharge to u se on ly  1 0% or l es s  of t he ri ver ' s  a ss imi 
l at i ve capac i ty fo r TDS . 

Des i gn and opera t i on of the commerc i a l  pl ant  wi l l  depend great ly  on experi ence ga i ned w i t h  the 
demonstrat i on p l ant . Characteri st i c s  of the raw wastewater and performance of the wa stewater 
handl i ng systems wi l l  be determi ned under a var iety of  l oadi ng , operat i ng , and envi ronmental  
cond i t i o n s . Mon i tori ng duri ng  the demonstrat ion phase wi l l  a l so prov i de a better understandi ng of 
the Monongahe l a ' s  water qual i ty and i mpacts of the SRC- I I  d i scharg e .  The u l t imate i mpacts on 
water qua l i ty from commerc i a l -sca l e p l ant  o pera t i on wi l l  depend on  the demonstrat ion  pl ant  expe 
ri ence and severa l  un known fac tors , i nc l ud i ng effl uent l i m i tat i ons , other regu l ati ons  appl i ed to 
t he sol vent refi n i ng process , and pos s i bl e changes in process  tec hnol ogy . 

Impacts  re l ated to mothba l l i ng and decommi s s i on i ng 

Impacts  resu l t i ng from mothba l l i ng of the SRC- I I  demonstra t i on fac i l i ty wou l d  depend on the 
d i s posal  of  materi a l s and was tes  that have been generated o r  stored on the s i te .  Res i dual  pro
ducts , by-products , process  i ntermedi ates , and raw materi a l s wou l d have to be removed from the 
s ite in a manner des i gned to avo i d  l ea k s , s p i l l s ,  o r  o ther acci dental rel eases i n to the aqua t i c  
envi ronment . C l ean i ng wa s tes  generated by s h utdown opera t i ons a n d  t h e  contents  of  ons i te reten
t i on bas i n s wou l d  have to be treated and d i s posed of appro pri ate l y .  I t  i s  n o t  known at th i s  t i me 
whether the Monongahe l a  R i ver wou l d  be a vi abl e a l ternati ve fo r the d i sposal  of these treated 
wastewaters . 

The extent of ( 1 ) envi ronmental  mon i tori ng and ( 2 )  col l ec tion  and treatment of process  area runoff 
and d i spo sa l  area l eac hate wou l d  be based on i nformat i on obta i ned dur ing  the operat ional  phase 
( Sec t .  2 . 3 . 1 . 2 ) . 

I t  i s  l i ke l y  that  the demonstrat ion fac i l i ty wou l d be sol d a s  an i ndustri a l  s i te i f  t he decom
m i s s i on i n g  opt ion  i s  c hosen . The devel opment of  an a l ternat i ve i ndustry wou l d  req u i re the pro
c u rement  of permi t s  for po i nt - source d i s c harges  and for dredg i ng from Sta te and Federa l agenc i e s . 
Modi f icat ion of the fac i l i ty fo r a l ternati ve i ndu stri a l  u se may produce i mpacts to the Monongahe l a  
Ri ver and dra i nages on  or  near the s i te s i mi l ar t o  those projec ted to occur d uri ng demonstrat ion  
s i te construct i on ( Sect .  4 . 2 . 2 . 3 ) . 

4 . 2 . 2 . 4 Aguati c  eco l ogy 

Con struct i on i mpacts  

Ero s i o n  and sed i mentat ion  from s i te prepara t i on act i v i t i e s  may adversel y affect aquat ic  habi tats 
in Crooked Run and i ts unnamed tri butary ( F i g .  3 . 3 ) . Sediment d i scharges wi l l  be l i mi ted to the 
extent pract i cabl e by construction  of sed i mentat ion  control bas i ns at  the beg i nn i ng of  s i te 
p�eparat ion . These ba s i n s  and accompanyi ng mi t i gat ion mea s u res  wi l l  be des i gned to reduce the 
d l scharge of total s u spended sol i ds ( TSS )  to a maxi mum concentra t i on of  1 00 mg/ l i ter  in runoff 
from prec i p i tation  events l es s  than or equal to the 1 0-year ,  24-h va l ue .  Al though these practi ces  
wi l l  g reat l y  reduce i mpacts to the aq uat i c  envi ronmen t ,  e l eva ted concentrat ions  of  TSS may be 
unavo i dab l e .  Con struct ion-re l a ted d i s turbances are expected to be re l at i ve ly  s hort-term .  
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Potent i al i mpacts of i ncreased sed i ment and turb i d i ty on aquat i c organi sms are manyfol d . 2 2  
I ncreased sedi mentati on may modi fy or  destroy benth i c  habi tat , thereby redu c i ng o r  e l im i nati n g  
food avai l abl e for f i s h .  Al so , i t  may d i sturb fi s h  spawn i n g  hab i tat and affect t h e  v i ab i l i ty o f  
fi sh eggs . Of drai nages on or near the s i te ,  Crooked Run appears to have the g reatest b i o l og i cal  
producti v i ty ( Sect . 3 . 2 . 2 . 3 ) ;  therefore , it  may be more sens i t i ve to d i s turbances from construc
ti on .  Al though Crooked Run i s  not l i sted as one of the h i g h-qual i ty streams i n  the Monongahel a 
Ri ver Bas i n , 2 3 i s  does prov i de spawn i ng habi tat for f i s h  popu l at i ons of the Monongahe l a  R i ver near 
the proposed p l ant s i te .  The magn i tude of i mpacts from eroded sedi ments w i l l  depend primar i l y  on 
the effecti veness of control measures . I f  sediment control bas i n s  hol d the suspended sol i ds 
concentrati on of runoff bel ow 1 00 mg/l i ter , only mi nor impacts are expected to occu r .  

On s i te ponds w i l l  b e  destroyed dur i n g  s i te preparat i on .  Loss o f  these aquati c hab i tats may be 
m i t i gated by c reat i on of a pond and wetl and area . 

Another aquati c env i ronment that w i l l  be affected by construct i on acti v i t i es i s  the western shore 
of the Monongahe l a  R i ver from about Mi l e  Po i n t  93 to 94 . 6 .  Construct i on of the water i ntake 
structure , the barge doc k , and barge s l i p  near the product storage area wi l l  modi fy the s horel i n e  
a n d  benth i c  habi tat . About 886 m o f  shorel i ne w i l l  b e  di stu rbed t o  b u i l d  a coal barge dock and 
barge u n l oader .  The exi sti ng shore l i ne w i l l  be removed and drag l i ne or cl am she l l dredge wi l l  
remove about 76 , 500 m3 of mater i a l . Th i s  w i l l  create a u n i form shorel i ne and add i t i onal  area for 
barges ( see F i g s .  0 . 5  and 0 . 6 ) . A raw wate r i ntake stru cture ( F i g .  0 . 7 ) and barge  s l i p  ( F i g .  0 . 4 )  
w i l l  req u i re excavati on and dredg i n g  o f  about 7650 m 3  and 9 1 80 m3 o f  materi al , respect i ve l y .  
P l ans  for the wastewater d i s charge stru cture are not yet compl ete , b u t  dredgi n g  o f  perhaps 
1 5 ,000 m3 of  materi al wou l d  be necessary for i ts i nstal l at i on .  The product storage area ( Fi g .  0 . 8 )  
w i l l  b e  f i l l ed t o  a l evel  4 . 1 m ( 1 3 . 5  ft ) above the 500-year fl ood l evel  and s urrounded by d i kes . 
About 1 53 ,000 m3 of  f i l l  mater i a l  w i l l  be requ i red .  I f  the 1 08 , 000 m3  of materi a l  dredged for 
shorel i n e  devel opment i s  s u i tabl e ,  i t  w i l l  be used as fi l l  for the product storage area and 
suppl emented w i th f i l l  from the hau l  road excavati on . I f  the dredged mate ri a l  i s  not su i tab l e  for 
f i l l , another di sposal s i te w i l l  be used in accordance w i th the req u i rements of the dredg i ng  per
mi t .  The s horel i ne deve l opment acti v i ti es w i l l  be revi ewed by the Corps of Engi neers through 
the Sect.  404 permi tt i ng process .  

Shore l i ne di sturbance for the barge dock and other structures w i l l  essenti a l l y  destroy the val ue  
of about  1 km  of s hore l i ne to f ish  and  wi l d l i fe .  The  exi sti ng  shorel i ne provi des hab i tat for 
benth i c  organ i sms , f i s h  feedi n g , and f i s h  spawn i ng ( Sect . 3 . 2 . 2 . 3 ) . Shorel i n e  devel opment for the 
SRC- I I  proj e ct wi l l  encroach on a smal l but s i gn i fi cant porti on of re l at i vely und i sturbed shore
l i ne . The l os s  of th i s shorel i ne habi tat w i l l  be mi ti gated by enhanc i ng the va l ue of habi tat i n  
the rema i n i n g  undi sturbed shore l i ne under the proj ect ' s  control  ( see Sect . 4 . 6 . 6 ) . 

Endangered s pec i es . No un i que areas , such as habi tat of endangered or threatened spe c i es , are 
expected to be affected duri ng  construction  acti v i ti es . The U . S .  F i s h  and Wi l d l i fe Serv i ce 
i denti f ied  no threatened or endangered aquati c spec i es i n  the Monongahe l a  Bas i n  ( see Appendi x E ) , 
nor di d the basel i ne mon i tori n g  program encounter any aquati c organ i sms i ncl u ded on the l i st of 
threatened and endangered spec i es . 2 3 

Operational  i mpacts 

Water i ntake . The proposed SRC- I I  fac i l i ty i s  p rojected to w i thdraw 304 l i ters/s of water from 
the Monongahel a  Ri ver for p l ant  process  requ i rements ( Append i x C . 3 . l l . 1 ) .  Current pl ans are to 
wi den the channel by dredg i n g  a smal l area so that the i ntake structure can be p l aced out of the 
navi gati on channe l , about 3 m ( 9  ft ) bel ow the normal pool e l evati on ( F i g .  0 . 7 ) . At the pores i n  
the perforated p i pe stru cture , the i ntake vel oci ty wi l l  be re l ati vely l ow ( l es s  than 1 0  cm/s ) so 
that only p l ankton , and not j uven i l e  and adu l t  f i sh , are l i ke ly  to be entra i ned .  

Of  the p l ankton i c organ i sms that can  be  k i l l ed by wi thdrawal of  water supp l i es ,  i chthyopl ankton 
( fi s h  l arvae ) are the most s i g n i f i cant . Phytopl an kton and zoopl ankton reproduce w i th i n  periods 
rang i ng from days to weeks , whereas reprodu cti on in  fish is  mostly  l i mi ted to once per year.  The 
impact of water w i thdrawal on i chthyoplankton depends primar i ly  on the d i stri buti on of i chthyo
pl ankton i n  the ri ver .  Th i s d i stri but i on var ies  both w i th t ime and l ocat ion . I chthyop l ankton 
occur at very l ow dens i t i es throughout most  of the year and reach peak dens i t i es i n  June and J u ly  
(Tab l e F . 6 ) . N o  data are avai l ab l e  descr i b i n g  the  d i stri but i on of f i s h  l arvae near  t he  shore l i ne 
versus i n  mi dchanne l . Howeve r ,  s i nce f i s h  nests have been observed a l ong the r i ver ' s  edge ( Sect . 
3 . 2 . 2 . 3 ) , i t  can be assumed that i chthyopl ankton den s i ty near the shore wou l d  be g reater than i n  
the center o f  the channel . Based on these con s i derati ons i t  fol l ows that a n  i ntake near the 
s horel i ne w i l l  cause more s i gn i fi cant impacts than an i ntake l ocated away from the shore l i ne .  I n  
add i t i on ,  impacts w i l l  b e  most severe dur i ng the early s ummer peri ods o f  peak i chthyop l an kton 
dens i ty .  
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To perform a worst-case ana lys i s  of the potent ia l  l os s  of i chthyopl ankton , we a s s ume that 
( 1 ) i chthyopl an kton cannot avo i d  entra i nment , ( 2 )  a l l entra i ne? organ i sms are k i l l ed ,  an? ( 3 )  the 
maxi mum den s i ty of  i c hthyopl ankton near the s hore i s  2 to 1 0  tl mes that recorded at statl on M-2 
i n  the center of the ri ver channe l . Based on these as s umpt ions , entrai nment l os ses may be as h i g h  
a s  7400 t o  37 ,000 l arva l fi s h  p e r  day d u r i n g  peri ods of  peak i c hthyopl ankton den s i ty .  An a l ter
nati ve l ocation  for the i ntake structure woul d be near the channel bottom and somewhat away from 
the s horel i ne .  At th i s l ocation  i t  i s  reasonabl e to assume that i chthyopl ankton dens i t i es wou l d 
be no greater than those observed at the center of the channel , and worst-case i chthyopl ankton 
l osses  wou l d be 37 , 000 per day duri ng peak den s i ty peri ods . 

The s i gn i fi cance of i chthyopl an kton l osses  caused by the S RC- I I  i n ta ke depends on the fracti on of 
f i s h  l arvae removed from the r i ver .  Under mi n i num fl ow condi t ions , t he  S RC- I I  wi thdrawal wou l d  
remove 3 . 2% o f  the ri ver ' s  streamflow .  Therefore , because  o f  the di str i but ion o f  l a rvae i n  the 
r i ver , the worst-case l os s  of i chthyopl an kton wou l d be l es s  than a 3 . 2% l os s  for an offshore i ntake 
and a l os s  somewhat g reater than 3 . 2% wi th shore l i ne i ntake .  An offs hore i ntake w i th an i chthyo 
pl an kton l os s  of 3 . 2% or l es s  woul d not ca use a s i gn i f i cant reduct i on i n  fi s h  popu l at i ons  of the 
Monongahel a Ri ver .  The ons hore i ntake structure appears to have the poten ti al to destroy more than 
3 . 2% of  the ri ver ' s  fi s h  l arvae under the wors t-case condi t ions  of  l ow ri ver flow.  The offshore 
i n take structure appears to be the envi ronmental ly  preferabl e a l ternat i ve .  Therefore , both s hore
l i ne and off-sho re i ntake structures are h i gh l i ghted for further eva l uation  in Sect . 2 . 3 . 2 . 1 . 

The worst case descri bed above i s  an unl i ke ly  occurrence fo r several reasons . Low fl ows typi cal l y  
occur i n  l ate summer i n  the Monongahel a  R i ver ( Appendi x  N ) . Al though l ow-fl ow peri ods have 
occurred i n  J u l y ,  it i s  uncommon for l ow fl ows to coi nc ide wi th peak i c hthyopl ankton dens i ti e s . 
One of the factors that can tri gger fi s h  s pawn i ng i s  i ncreased stream-fl ow fol l owi ng  ra i nfal l 
e vents . Con sequentl y ,  duri ng  the t ime of peak dens i ty for most  years , the fraction  of fi s h  l a rvae 
destroyed by the S RC- I I  w i thdrawal woul d probab ly  be cons i derab ly  l es s  than the worst case . 
Cl earl y ,  further moni tori ng  of the r i ver ' s  i c hthyopl ankton i s  req u i red , a s  i nd i cated i n  Sec t .  
4 . 5 . 3 . 3 .  

Wa stewater d i scharge . The SRC- I I  d i scharge may cause two types of i mpacts on aquat i c  b i ota : 
acute tox i c i ty and c h ron i c  effects . Acute ly  tox i c  effects are i mportant pr imari l y  i n  the mi x i ng 
zone for the d i sc harge , whereas chro n i c  effects must be con s i dered for the ent i re r i ver ecosystem 
near the faci l i ty .  Impacts are cons i dered for the worst case , wh i c h  i s  defi ned i n  Sect . 4 . 2 . 2 . 3  
and summari zed i n  Tabl e s  4 . 8  and 4 . 9 .  

The acute toxi c i ty of the S RC- I I  d i scharge can be assessed by compari ng projected concentration  of  
water qual i ty con sti tuents in  the  effl uent wi th b i oas say data . Tabl e 4 . 1 0  s ummari zes b i oa s say 
data for trace el ements for vari ous  taxonomi c g roups  and compares these wi th the effl uent concen
trat ions . T h i s ana l ys i s  s uggests that the concentrat ions  of i nd i v i dual s ubstances in the m i x i n g  
zone wi l l  n o t  b e  acute l y  toxi c  to most  organ i sms . For phenol and cya n i de a l so ,  the effl uent 
concentrati ons  are un l i ke ly  to be acutel y toxi c  to most  organ i sms . EPA ' s  draft cri teri a i nd i cate 
the concentrati ons  " never to be exceeded" as 3 . 4  mg/ l i ter  for phenol and 0 . 038 mg/ l i ter for 
cya n i de ( Tab l e S . 3 )  compared wi th effl uent concentrat ions  of 0 . 1  and 0 . 01 5  mg/ l i ter , respecti vel y .  

I n  the mi x i n g  zone for the SRC- I I  effl uen t ,  the concentra t i on of  potenti a l  pol l u tants wi l l  be 
rap i dl y  reduced bel ow the concentrat ions  i n  the wastewater . The d i scharge structure wi l l  be 
des i gned and l ocated to provi de wi de d i sperSi o n  and ra p i d  d i l u t i on of the effl uent . Al though 
concentrati ons  of i nd i v i dual c hemi cal s are not expected to be tox i c ,  water qua l i ty in the m i x i ng 
zone wi l l  be degraded . The i nteracti ve toxi c  effects of many contami nants cou l d cause mortal i ty 
to some orga n i sms , espec i a l l y  pol l ut ion- i nto l e rant s pec i e s  and benth i c  organ i sms . P l ankton i c  
s peci e s ,  however , s hou l d have a re l at i ve ly  short t ime o f  pas sage through the m i x i n g  zone , wi th 
very l i ttl e effect .  Duri ng col d weather the  effl uent wi l l  be  warmer than  the ambi ent water 
temperature , and thi s may attract fi s h  i nto the m i x i ng zone . Thi s be ha v i o r  i s  l i ke l y to i ncrease 
the chron i c  effects of exposure to contami nants , but i s  un l i ke ly  to cause  mortal i ty .  

Chro n i c  effects o n  aquati c bi ota from the SRC- I I d i scharge cou l d  i nc l ude i ncreased suscepti b i l i ty 
to d i sease , shorter l i fespa n ,  and decl i ne i n  the reproducti ve capaci ty of organi sms . The effects 
may resu l t from b i oaccumu l ation  of toxi cants , sub l ethal tox i c  effects , and effects on organ i sms ' 
beha v i o r .  I n  general , water qual i ty cri teri a for protecti on of aquati c l i fe are establ i s hed at 
l evel s i ntended to protect organi sms from chro n i c  effects . Tabl es 4 . 8  and 4 . 9  compare water 
qua l i ty standa rds , c r i ter i a ,  and EPCs wi th the "mi xed concentrati ons , "  wh i c h  wou l d resu l t  after 
compl ete d i l u t i on of the SRC- I I  d i scharge . Thi s compari son s uggests tha t ,  o uts i de of the m i x i n g  
zone , chroni c effects o n  organi sms wou l d not b e  severe . Onl y one toxi c  pol l utant ,  phenol , has a 
concentration  s i gn i fi cantl y abo ve the cri teri a as a resul t of the SRC - I I  di sc harge . The standard 
for phenol - 0 . 00 1  mg/ l i ter  - i s  based on the concentrat ion  requ i red to prevent taste and odor 
probl ems i n  dr i nk i ng water and ta i nti ng of  fi s h  fl esh . The EPA draft cr i terion  for phenol fo r 
protection  of aquati c l i fe i s  0 . 6  mg/ l i ter ( Tabl e S . 3 ) . Al though some chron i c  effects may resu l t 
from the SRC- I I  d i scharge , these effects wi l l  probab ly  occur primari ly  i n  the m i x i n g  zone . 
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Table 4.10. Potential toxicity and bioaccumulation of selected elements in  SRC·" effluent 

Numbers in parentheses indicate numbers of determinations 

Mean concentration toxic to aquatic organismsb (ppm) 
-------- ------------

Fish Crustaceans Insects Molluscs Phytoplankton Macrophytes 

8.2 (29) 0.035 ( 2 )  0 . 2 7  ( 3 )  7.4 ( 1 )  

1 00.2 (901 6.8 ( 1 3) 76.3 ( 5 )  1 7. 1  (2)  1 .8 ( 1 1 )  5.4 ( 2 )  

2 . 9  ( 1 1 4) 0.95 ( 1 4 )  3.8 ( 1 1 )  0 . 2 7  ( 1 2) 0.66 (59)  0.25 ( 1 )  

482. 7 (40) 8.1  ( 5 )  10.8 (31  200.0 (4) 

40.8 (53) 1 .8 (5) 37.3 ( 3 )  2.5 ( 1 )  363.0 ( 1 )  

838.0 (20) 1 2.4 (3) 1 .4 ( 1 8) 

0.80 ( 2 1 )  0.009 ( 2 1  2 . 0  (31  1 .3 ( 1 3) 3.4 ( 1 1  

3 1 .3 (261 0.32 (21 33.8 (3) 1 .0 ( 2 1  

23.9 ( 7 )  2 .5 ( 1 )  

Bioaccumulation potential 

I n  generalc 

I n  aqueous 
coal conversion 

effluentsd 

Readily accumulated Low potential  
by marine and 
freshwater organ
isms, particularly 
shellfish 

Accu mulated by 
fish and inverte
brates; may be 
rapidly e l iminated 

Accumulated by 
freshwater and 
mar ine  fish, 
shellfish, and 
aquatic insects 

Accumulated by 
fish ; read i ly  
accumulated by 
some mar ine 
organisms 

Accu mulated by 
fish and inverte
brates, particularly 
shellfish 

Accumulated by 
marine and fresh
water organisms 

Methylmercury 
readily accumulated 
by aquatic organisms 

Does not appear 
to be accumulated 
in  significant amounts 
amounts by aquatic 
organisms 

Not as well studied 
as other elements; 
some evidence for 
accumulation in  
aquatic organisms. 
particularly 
invertebrates 

for hazard 

High potential 
for hazard 

High potential 
for hazard 

High potential 
for hazard 

High potential 
for hazard 

High potential 
for hazard 

Medium poten
tial for hazard 

High potential 
for hazard 

High potential 
for hazard 

8.8 ( 1 34 )  2 . 3  ( 7 )  24.3 ( 1 1 1 )  2.9 ( 2 7 )  1 . 7 ( 1 4) 1 6.3 (2)  Readily accu mulated High potential 
by marine and fresh- for hazard 
water organisms 

---------------_._--- ------_._- ---

·Sou rce of data: Table C. 1 8. 
b Data taken from H_ M_ Braunstein, ed. Environmental and Health Aspects of Disposal of Solid Wastes from Coal Conversion: An Information 

Assessment, O R N L-536 1 ,  Oak Ridge National Laboratory, Oak Ridge, Ten n.,  September 1 9 78, Table 3.4, p. 3-7. Source of data contained in this table :  
compiled from R .  M ,  Cushman, S. G. Hi ldebrand, R.  H .  Strand and R .  Anderson, The Toxicity of 35 Trace Elements in Coal to Fresh water Biota: A Data 

Base with Automated Retrieval Capabilities, O R N L/TM-5793, Oak Ridge National Laboratory, Oak R i dge, Tennessee. June 1 977, 4 1  pp. 001. 
c References include D. J .  W i l kes, "Animals:  Bioenvironmental Effects," Ch. 9 m H. M. Braunste i n ,  E.  D. Copenhaver, and H .  A. Pfuderer, ed.,  

Environmental Health, and Control Aspects of Coal Conversion: An Informa tion Overview, vol. 2,  O R N L-536 1 ,  Oak Ridge National  Laboratory, Oak R idge, 
Tennessee, April 1 9 7 7 ;  G .  R .  P h i l l ips and R. C. Russo, Metal Bioaccumulation in Fishes and Aquatic Invertebrates: A Literature Review, EPA.600/3-ta. l 03, 
U.S. Environmental Protection Agency, D u l u th, Minn. ,  December 1 978, 1 1 5  pp. 

dFrom S. G. H ildebrand, R. M. Cushman, and J .  A. Carter, "The Potential Toxicity and Bioaccumulation in  Aquatic Systems of Trace Elements Present 
to Aqueous Coal Conversion Effuents," p. 3 1 1  in  Trace Elements in Environmental Health-X. 1976. A Symposium. D. D. Hemphill  ed., U n iversity of 
Missouri, Columbia, Mo., Table I I I .  
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One potent i a l l y  s i gn i f i cant i mpact res u l ti ng  from the SRC- I I  d i scharge may be b i oaccumu l ati on and 
perhaps b i oconcentrati on of trace el ements  and o rgani c  compounds . Each compound rel eased w i l l  have 
u n i que patterns of tran sport and transformati o n .  Frequentl y ,  compounds adsorb to parti cl e s  and 
e nter the sediments ( Fi g .  4 . 1 ) .  Here , compounds can undergo m icrobi a l  transformation  and/or be 
taken  up  by benthi c  o rgan i sms such as  aquat i c  worms or  i nsect l a rvae . Another pos s i bi l i ty i s  that 
d i scharged compounds  can be taken up  by pl ankton ic  o rgani sms . I n  e i ther case , compounds  enter 
food cha i n s  and can be b i oconcentrated i n  predators at  the top of the food c ha i n ,  for exampl e ,  
l a rge fi s h  and humans . 
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F i g .  4 . 1 .  Maj o r  transpo rt and transformati on processes act i ng on P NA and trace el ements 
in natural  waters (Muss l er ' s  d i l emma ) .  Source : S _  E .  Herbes et a l . ,  " Cri t i cal Pathways of 
Pol ycycl i c  Aromati c Hydrocarbons in Aquati c  Envi ronmen ts , "  pp . 1 1 3-1 28 in H .  Wi tchi , ed . ,  The 
scientific Basis of Toxicity Assessment, El sevi er/North Hol l and B i omedi ca l  Press , 1 980 , F i g .  2 .  

Tabl e 4 . 1 0  i nd i cates that many of the trace el ements to be d i scharged by the SRC- I I  pl ant have 
h i gh potent i a l  for b i oaccumu l ati o n .  These substances may cause subl ethal effects on aquat i c 
o rgani sms that l i ve o r  feed i n  the mi x i n g  zone . However , outs i de the mi x i n g  zone , mi n i ma l  impacts 
a re anti c i pated s i nce the S RC- I I  d i scharge wi l l  cause on ly  very s l i ght i nc reases in the concen
trat ions  of trace e l ements . 

The b i oaccumu l ati on potent ia l  of o rga n i c  compounds i s  h i g h l y  variab l e .  A s  noted i n  Appendi x  S ,  
organ i c compounds wi th rel ati vely l ow mol ecu l ar  wei ghts  ( e . g . , phenol , 2 - and 3-ri nged PNS ) tend 
to have h i gher sol u b i l i t i e s  and l ower potenti a l  fo r b i oaccumul ati o n _  Compounds wi th h i gher 
mol ecu l ar wei ght ( e . g . , 4- and 5-ri nged PNA) have l ow sol ubi l i t i e s  and h i gher potent ia l  for 
b i oaccumu l at ion . 

The SRC-I I faci l i ty i s  proj ected to di scharge smal l q uanti t ie s  of PNA (Tab l e 4 . 8 ) . After d i l ution  
in  t he Monongahel a Ri ve r ,  the  concentrat ions  of PNA are bel i eved to be suffi c i ently  l ow so that 
b i oaccumul ation  or  b i oconcentrat i on wi l l  not cause adverse impacts . rlowever , the mon i tor ing  
program wi l l  i nc l ude sampl i ng of fi sh t i s sues to  determ i ne the extent of  b i oconcentra t i on _ 

I n  s ummary , the pri nc i pal ecol og i ca l  i mpact from the SRC- I I  d i scharge wi l l  be to c reate a m i x i ng 
zone i n habi ted pri nc i pa l l y  by pol l uti on-tol erant organ i sms . I n  and near the d i scharge mi x i ng 
zone , organ i sms wi l l  s uffer c hron i c  effects due to exposure to e l e vated concentrations  of trace 
el ements and organ i c compounds . The downstream ri ver ecosystem wi l l  s uffer s l i ghtl y i nc reased 
l oadi ngs  of phenol i c  compound s ,  wh i ch may cause subl ethal effects to fi s h  o r  ta i n t i ng of fi s h  
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fl esh . For the r i ver a s  a whol e ,  the SRC- I I  di scharge wi l l  consti tute a smal l s tress on the 
aquati c ecosystem , but i t  i s  not expected to substanti a l l y  degrade water q ual i ty or  " ecosystem 
heal th . "  The operat i ng strategy of e l imi nati ng d i scharge  duri ng l ow fl ow peri ods wi l l  s u bs tan
t ia l l y  reduce adverse i mpacts . 

Admi ttedl y ,  the pred i ct ion  of i mpacts on aquati c b i ota i s  i mprec i se .  The c hemi cal  form o f  trace 
e l ements i n  the wastewater i s  uncerta i n ,  and data are l imi ted regardi ng the beha v i o r  of  PNA i n  
aquati c env i ronments . Consequently ,  the i mpacts o f  the SRC- I I  d i scharge wi l l  b e  the s ubject o f  
i nten s i ve ecol ogical  moni tori ng ( Sect .  4 . 5 . 3 . 3 ) . 

Nonrouti ne  d i scharges . The des i gn and operat ing  pl ans for the SRC- I I  demonstra t i on pl ant wi l l  
l ncl ude systems to prevent spi l l s ,  d i kes to conta i n  any spi l l ed materi a l s ,  and systems to recover 
and/or treat spi l l ed materi al s ( Appendi x C ) . Runoff duri ng  extreme prec i p i tat ion  events wi l l  be 
hand l ed so as to mi n imi ze potenti al  adverse impacts ( see Sect . 4 . 2 . 2 . 3 ) .  Duri ng the earl y phase 
of  operati on , the SRC- I I pl ant wi l l  u ndergo s ta rtup and shutdown q u i te frequentl y ,  creati ng  uneven 
l oadi ngs on the wastewater treatmen t  pl ant .  Measures to  ensure effecti ve wastewater treatment 
duri ng such  operations  wi l l  a l so be empl oyed (Appendix C ) . Des p i te these control measures , i t  
must be assumed that sp i l l s ,  acci dents , o r  errors wi l l  occas i onal l y  resu l t i n  rel ease o f  materi al s 
more del eter ious  to water qual i ty than i s  the typi ca l  wastewate r .  

I t  s hou l d  b e  noted that a s i g n i fi cant fai l u re o f  t h e  wastewater treatment system wou l d b e  detected 
by process mon i tori ng  ( Sect .  4 . 5 )  and wou l d  consti tute one of the cri teri a that wou l d  cause the 
pl ant to shut  down . 

Becau se the compos i t ion and q uanti ty of nonroutine  rel eases i s  unknown , i mpacts on aquati c ecol ogy 
cannot be accurate l y  assessed . Nonrouti ne  rel eases coul d cause impacts rang i n g  from the tri v i a l  
t o  t h e  extremel y  serious  effects associ ated w i t h  a maj o r  product sp i l l  (Appen d i x  Z) . A major 
product sp i l l  i nto the Monongahel a cou l d  cause mass i ve morta l i ty to aquati c b i ota and s ubstanti al 
i mpacts on recreation  and publ i c  water suppl y .  Al though  major  spi l l s  have a very l ow probab i l i ty 
of occurrence , mi nor rel eases are more l i ke l y .  S u c h  nonrouti ne  re l eases  from i ndustri a l  fac i l i ti es 
often account for s i gni fi cant ecol o g i ca l  impacts on aquati c systems . 4 6  Al though the impacts 
cannot be accuratel y  quanti fi ed ,  i t  must be a s s umed that nonroutine  rel eases from the SRC- I I 
demonstration  pl ant wi l l  cause stress  on the " ecosystem heal t h "  of the Monongahe l a  R iver  over and 
a bove the s tresses caused by rout i ne wa stewater d i scharge . 

Summary .  Construction  a n d  operation  of  the SRC- I I  demonstra t i on pl ant wi l l  produce mul ti pl e 
impacts on the Monongahe l a  R i ver ' s  ecosystem from ( 1 )  destruction  of habi tat for shorel i ne 
devel opment , ( 2 )  c hro n i c  effects due  to contami nants i n  wastewater and occas i onal nonrout ine  
rel eases , and  ( 3 )  m i nor i mpacts from coal sp i l l age , consumpti ve water u se ,  and  entra i nment of  
pl ankton i c  organi sms . Al though each  of  these  is  a rel ati vely smal l i mpact , thei r aggregate effect 
must be con s i dered . Col l ecti vel y ,  the vari ous  impacts of the SRC- I I  project have the potent i a l  to 
c hange the ri ver ' s  characte r  near the fac i l i ty and sh i ft the compo s i t i on of the b i o l o g i ca l  com
mun i ty toward those  spec i es tol erant  of  d i s tu rbance and the e l evated contami nant l evel s i n  the 
mi xi ng zone . Therefore , i t  i s  i mportant that h i g h  pri ori ty be g i ven to m i n imi z i ng the fac i l i ty ' s  
impacts  duri n g  constructi on  and operation , emp l oyi ng s u i tabl e mi t i gati ng  measures ( Sect .  4 . 6 . 6 )  
and moni tori ng  to determi ne  whi ch  i mpacts actua l l y  occu r  and the s uccess o f  the mi t i ga t i n g  mea
sures  ( Sect . 4 . 5 . 3 . 3 ) . 

Impacts rel ated to commerc i al i zation 

A deta i l ed water bal ance has not been prepared for the commerc i al -sca l e pl ant .  Ass umi ng  a 3 . 5  x 
scal e-up factor u sed for consumpti ve water u se , the commerc i a l -sca l e SRC - I I  p l a n t  i s  projected to 
wi thdraw 1 064 1 i ters/ s .  Thi s w i thdrawal consti tutes 1 1 . 1 %  o f  the mi n imum navi gat ion  fl ow of  
9627 1 i ters/s ( 340 cfs ) or  1 0 . 4% of  the  7 -day , 1 0-year l ow fl ow ( 1 0 , 1 94 l i ters/s o r  360  cfs ) .  I f  
the water i ntake structure wi thdraws water from near the shorel i ne ( a s  cu rrentl y pl anned ) ,  the 
potenti a l  exi sts for l osses of  more than 1 0% of  the ri ver ' s  i chthyop1 ankton duri ng  extreme l ow 
fl ows . The i mpacts o f  raw water wi thdrawal on i chthyopl ankton are uncerta i n , and add i t iona l  
mon i tor ing  is  needed . Further basel i ne and/or operati onal mon i tori ng  may i nd i cate the need for 
pl acement of the i ntake s tructure i n  an area of mi n i mum i chthyop1 ankton  den s i ty .  

Under worst-case assumpti ons , the wastewater d i scharge from the commerci a l SRC- I I  pl ant wou l d 
cause s i g n i f i cant add i t i onal stress to the aquati c ecosystem o ver  that produced by the demons tra
t i on pl ant . As d i scu ssed i n  Append i x  C, howeve r ,  the comme rc i a l  pl ant i s  expected to operate i n  
the zero-d i sc harge mode for a l a rger part o f  the t ime . I n  add i t i o n ,  des i gn  o f  the commerci al 
pl ant wi l l  take advantage of the knowl edge and experi ence ga i ned from demonstration  pl ant opera 
t i on . The rel i a bi l i ty of  wastewater treatment systems wi l l  b e  better u nderstood . I f  operation  o f  
the demonstration  pl ant has revea l ed probl ems caused b y  a part i c u l a r  contaminan t ,  ( e . g . , b i o 
accumul a t i on of  heavy metal s ) , spec i fi c  treatment processes for control c a n  be i ncorporated i nto 
the commerci al pl ant  des i gn .  
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Impacts re l a ted to mothba l l i ng and decommi s s i o n i ng 

The aqua t i c  b i ota of the Mononga hel a Ri ver and watercourses on o r  near the s i te wou l d  not be 
adversel y  affec ted by mothbal l i ng or decommi s s i on i ng operati ons  i f  carefu l meas ures are taken to 
( 1 ) seal  and revegetate s l ag d i sposal  areas ; ( 2 )  remove coal , other raw materia l s ,  process  i nter
med i a tes , by-products , and products ; and ( 3 )  properl y d i spose of  retenti on  pond contents and 
wa stes generated from shutdown operati ons . I f  an a l ternat ive  i ndustry i s  devel oped at the s i te ,  
neces sary precaut ions  wi l l  have t o  be taken to protec t aquati c commun i t i e s . Modi fi cati on  o f  the 
fac i l i ty s i te may produce i mpacts s i mi l ar to those descri bed for demonstrat i on pl ant construct i on 
o perati o n s  ( Sec t .  4 . 2 . 2 . 4 ) . 

4 . 2 . 3  Ai r 

Th i s secti on d i scusses  the construction and operationa l  i mpacts pred i c ted for the proposed s i te on  
a i r  qual i ty and no i se . Secti on 4 . 5  d i s cu s ses  recommended c onstructi on  and operati onal  moni tori ng , 
and Sect . 4 . 6  d i scus ses recommended m i t i gation  mea sures . 

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

Constructi on  impacts 

Construct i on of the demonstrati on pl ant wi l l  generate a i r  emi s s i ons  a s  a re su l t of l and c l eari n g ,  
g radi ng  and excavati o n ,  operat i on  o f  ve h i c l es and mob i l e  equi pment ,  s to rage and transfer o f  fue l s 
and other mater i a l s ,  and evaporati on  of so l vents from pa i nts and coati ngs . These emi s s i on sources , 
w h i c h  are d i scus sed i n  Append i x C ,  are common to major  constructi on  projects  and , except for 
vehi c l e  and equ i pment emi s s i on s , are primari l y  area or  fug i t i ve emi s s i o n  sources  that may be 
effect i vel y c ontrol l ed o n l y  by i mp l ementi ng good management practi ces . As part of  the detai l ed 
des i gn ,  a project envi ronmental pl an wi l l  be devel oped ; i t  i s  sc hedu l ed for del i very to DOE i n  
earl y 1 981 . T h i s pl an wi l l  permi t esti mation  o f  potenti a l  a i r  q ua l i ty impac ts a ssoc i a ted w i t h  
constructi on . T o  m i n im i ze such  i mpacts , s i x  spec i f i c  measures  wi l l  b e  i mp l emented : 

1 .  sc hedu l i ng of  l and c l earing , g radi ng ,  excavat i on , and other s i te preparat ion  acti v i t i e s  to 
mi n i mi ze the area d i sturbed at any t ime , 

2 .  u s i ng dust-suppre s s i o n  measures  such  a s  water sprays and po l ymer coati ngs  to reduce fugi ti ve 
dust from d i sturbed area s and stored materi a l s such  as topso i l  and c l ay ,  

3 .  revegetati ng tempo rari l y  d i sturbed areas promptl y ,  

4 .  u s i ng mobi l e  equi pment that meets appl i cab l e emi s s i o n  standards , and mai ntenance a s  req u i red , 
to ensure conti nued compl i ance , 

5 .  u s i ng , where fea s i bl e ,  a l ternati ves to open burn i ng for d i sposa l  of debri s from l and c l ear
i ng ,  and 

6 .  performi ng  neces sary open burn i ng i n  accordance wi th appl i cab l e regu l at ions  and a t  ti mes when 
meteorol og i ca l  cond i t i ons  favor rap i d  d i spers i on of emi s s i on s . 

I t  i s  i mpos s i bl e to acc uratel y pred i c t  the actual uncontro l l ed emi s s i o n s  o r  to assess  the effec
ti veness  of  avai l abl e control mea sures . Emi s s i o n  sources are common to a l l maj or  con struc t ion  
proj ects , and  vari ous  demonstrated control techn i ques  are ava i l ab l e to  m i n i mi ze a ir  qua l i ty 
i mpacts . 

Operati onal  i mpacts 

Operat ion  of  the demonstrat i on pl ant wi l l  resu l t in the emi s s i o n  of cr i ter ia  and noncri teri a 
( unregul ated ) pol l utants from both po i nt and nonpo i nt sources . The s i g n i fi cant poi nt source 
emi s s i on s  are s umma ri zed in Appendi x  C, Sec t .  C . 4 .  I nspecti on of Append i x  C i ndi cates that the 
cr i ter i a  po l l utants of  greatest  concern are parti cu l ates and S02 and that the most s i gn i fi cant 
s ources  are coa l handl i ng ,  the coal d i ssol ver charge heaters , and the su l fu r  recovery uni t .  

Under normal operat ing  condi t i o n s , process  un i ts wi l l  not emi t  a continuous  stream of  hydrocarbon s .  
Hydrocarbon emi s s i on s  a re expec ted to resu l t primari l y  from l eaks  i n  process  equi pment and p i pi ng 
and from ma i ntenance of equ i pment i nvol v i n g  re l ease of process  materi a l s .  Sto rage tanks wi l l  be 
equ i pped wi th vapor recovery systems , and emi s s i o n s  from process  upsets wi l l  be routed to a 
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contro l l ed-combus t i on system (Appendi x  C ) . A prel imi nary estimate of hydrocarbon emi s s i on s  from 
the demon strati on p l an t ,  based on petro l eum refi nery experi ence , i s  presented i n  Append ix  C ,  
Sec t .  C . 4 .  Res u l ts of thi s anal ys i s  i nd i cate that hydrocarbon emi s s i ons  wou l d  be about 700 tons 
per year i f  no add i t i ona l contro l s  are impl emente d .  Because the potenti a l  adverse hea l th effects 
of s ome process  materi al s are a source of  concern , the des i gn of the demonstrati on p l ant w i l l  
i ncorporate measures to reduce fug i t i ve hydrocarbon emi ss i ons  to l ower l evel s of about 95  tons per 
year ( Append i x  C ,  Sect. C . 3 ) . Because des i gn of the demonstrati on p l ant  i s  not yet fi na l , control 
measures that wi l l  be u sed i n  each area are only generi cal l y  speci fied  at th i s  time (Append i x  C ,  
Sect . C . 3 . 5 . 1 ) ,  and the degree of reducti on can on ly  be estimated based on experi ence i n  petro l e um 
refi neries  ( Append ix  C ,  Sect .  C . 4 . 1 . 8 ) . Th i s  s ubj ect , wh i c h  has been i denti f ied a s  an area of 
concern , wi l l  be addressed i n  deta i l duri n g  deta i l ed des i gn .  A pre l imi nary estimate of the 
q u anti ty of  heavy hydrocarbons ( 600°F  and h i gher boi l i ng poi n t )  that wou l d  be emi tted , based on 
the fug i t i ve emi s s i on rate , i s  shown i n  Append ix  C ,  Sect . C . 4 . 1 . 8 ,  to be about 4 tons per yea r .  
The total nonmethane hydrocarbon s ( NMHC ) emi tted by the demonstrat i on p l ant  wou l d  produce a 
maximum ground- l evel concentrati on of on ly  about 0 . 2% of the hydrocarbons a l ready present i n  the 
area ; thu s ,  the p l ant ' s  contri but i on can be s a i d  to be q u i te sma l l  ( see Tabl e 4 . 5 ) . 

Ai r q u al i ty for the area around the proposed faci l i ty i s  now near the NAAQS for ozon e .  Though 
hydrocarbon emi ss i ons  are thought to be the mos t  important precursor pol l utant in ozone formati on ,  
the atmo spheri c chemi stry i s  compl i cated , time con s umi n g , and not we l l  u nderstood . Genera l l y ,  
ozone format i on due t o  hydrocarbon emi s s i ons  occurs a t  cons i derabl e d i s tances downstream from the 
emi s s i on poi n t ;  therefore , these emi s s i ons  from the demonstrati on p l ant  wi l l  not add to the l ocal  
ozone formati on s i gn i fi cantly . 

The predi ct i on of ozone i n  the p l ant area i s  h i ndered by l i mi tati ons i n  the state of the art i n  
( 1 ) predi cti ng  ambi ent ozone concentrati ons res u l t i ng from l ong-range transport o f  u rban reacti ve 
hydrocarbon s and photochemi cal  oxi dants , ( 2 )  determ i n i n g  the frequency and severi ty of strato
spheri c ozone i ntrus i ons , and ( 3 )  unders tan d i n g  the atmospher i c  chemis try and k i net i cs that affect 
ozone format ion . Because best avai l ab l e  control technol ogy ( BACT) wi l l  be used in the proposed 
SRC- I I  p l an t  to l i m it  hydrocarbon emi s s i ons , these emi s s i ons  w i l l  be comparatively l ow ,  and no 
s i gn i fi cant impact on ozone l oca l ly  i s  expected.  

Reduced s u l fur compound emi s s i ons ( hydrogen s u l f i de ,  carbonyl s u l fide , and carbon d i s u l fi de )  wi l l  
be con trol l ed through recovery as e l emental s u l fur  (Appen d i x  C ) . Res i dual  quanti t i es of reduced 
s u l fu r  compounds i n  the effl uent from the su l fur recovery u n i t  wi l l  be converted to s u l fur  d i ox i de 
( S02 ) by i nc i neration  before emi s s i on .  Emi s s i ons  from the s u l fu r  recovery un i t ' s  ta i l -gas i n c i n 
erator wi l l  consti tute t h e  major  source o f  S 02 emi s s i ons  from the demonstrati on p l an t .  

S u l fu r  d i oxi de emitted from the proposed SRC- I I  p l ant wi l l  oxi di ze to form suspended s u l fate 
aerosol s at rates dependent on ambi ent  re l ati ve humid i ty ,  temperature , and ozone concentrati o n .  
Genera l l y ,  the react i on rates o f  S02 oxi dati on wi l l  b e  about 2 to 3% p e r  hour .  Re l at i ve h umi d i ty 
g reater than 75% ( s uch as wou l d  be the case dur i n g  S02 p l ume i nteracti on w i t h  cool i ng tower 
p l umes ,  fog , or natural  cl oud s )  w i l l  cause h i gher reacti on rates . When S02 contacts water drop
l ets in cool i n g  tower p l umes , fog , or natural c l ouds , it reacts w i t h  the water to form H 2S0 3 , 
w h i ch i s  rapi d ly  oxi d i zed by oxygen or ozone to form s u l fur ic  aci d ( H2S04 ) .  

Genera l l y ,  a s i gn i fi cant port i on of S02 emi tted by the p l ant wi l l  not convert to s u l fates unti l 
the d i stance trave l e d  downwi nd i s  l arge [80 to 1 60 km ( 50 to 1 00 mi l es ) ] .  

Most of the parti c l es emi tted from the proposed fac i l i ty w i l l  be fug i t i ve l os ses from coal 
hand l i n g  and storage . These  fug i t i ve emi s s i ons  account for 6 . 6  �g/m3 of the peak 24-h total 
s uspended part i cu l ate ( TSP ) concentrat ions  cal cu l ated at the faci l i ty .  Because part i c l e  d i ameters 
from these operati ons are genera l l y  l arge , they wi l l  qu i ck ly  settl e to the ground , mak i n g  thei r  
impact a concern on l y  w i t h i n  a few hundred meters of the faci l i ty .  

Dol ly  Suds i s  the nearest  Cl a s s  I area , wh i ch i s  about 7 0  km to  the S S E  o f  the proposed s i te near 
El k i ns , West V i rgi n i a .  Si nce th i s  nearest Cl a s s  I area i s  a cons i derabl e d i stance from the s i te 
and the emi s s i ons  of the SRC- I I  p l ant are smal l when compared on an area-wi de bas i s ,  the p l ant 
i s  n ot expected to have a s i gn i fi cant effect on the v i s i b i l i ty at Dol l y  Suds . 

Based on ambi ent  a i r  qua l i ty mon i tor ing  at the proposed s i te ( Sect . 3 . 2 . 3 . 1 )  and the pre l im i nary 
emi s s i on estimates i nd i cated i n  Appen d i x  C ,  d i spersi on mode l i ng has been conducted to determi n e  
compl i ance w i th the Nati onal  Ambi ent A i r  Qual i ty Standards ( NAAQS )  a n d  preven t i on of s i gn i fi cant 
deteri orati on ( PSD ) i ncrements .  The resu l ts of thi s  d i spersi on mode l i ng are summari zed i n  
Tab l e  4 . 5  and are d i scussed i n  Appendi x Q .  

The res u l ts of a i r  qua l i ty mode l i n g  i nd i cated that the SCOT burner and i nc i nerator wa s the major  
contri butor  to  the  max imum 3- and  24-h  S02 concentrati ons . The  mode l i ng a l so i nd i cates l -h CO 
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Table 4.5. Maximum pollutant concentration estimates for the 
proposed SRC-II demonstration facility 

Values a re in I" g/m'. R efinement in e m ission data is the result  of addit ional design 
work since the DEIS was pub l ished in J u ne 1 980 

P redicted 
Averaging grou nd-Ievel 

t ime max i m u m  
concentrationsa 

3 h 52.9 
24 h 1 2 . 1  
An nual  3.7 
A n nual 23.4 
1 h 1 . 1 
8 h 1 .0 
1 h None ' 

3 h 5.4 
24 h 1 2 .9 
Annual  6.3 

O bserved 
background b 

705 
239 

44 
29 

2,587 
1 ,508 

2 1 7 
2,453 

1 1 4 
42 

Federal standards 

NAAQS C 

West 
V i rg i n ia 
am bient 

P rimary Secondary c lass I I  standardse 

365 
80 

1 00 
40,000 
1 0 ,000 

235 
1 60 
260 

75 

1 ,300 

1 00 
40,000 
1 0,000 

235 
1 60 
1 50 

60 

5 1 2 
9 1  
2 0  

3 7  
1 9  

1 ,300 
365 

80 
1 00 

40,000 
1 0,000 

e 

1 60 
1 50 

60 

a D u e  to demonstration plant alone. 
b J u ly 1 978 t h rough J u ne 1 979; computed at 329 m ( 1 079 ft)  and 25°C ( 7r F ) .  

Percentage 
of PSD 

increment 
consumed 

1 0.3 
1 3.3 
1 8. 5  

34.9 
33. 2 

C National  A m b ient A i r  Q ual i ty Standards; max i m u m  al lowable conce ntrations, inc lud ing backg rou nd .  
d p revention o f  sig n if icant deterioration;  maxim u m  al lowable i ncreases i n  concentrations above background .  
e West V irg i n ia standard wi l l  be  changed to  agree w ith NAAQS. 
'Ozone, as such, is not em itted but is thought to be related to NMHC em iss ions after due time for conversion (see 

text Sect. 4 .2 .3) .  
9 N o n methane hyd rocarbo n ;  gu idel ine on ly; max i m u m  conce ntration between 0600 and 0900 local t ime;  i n c l u des 

point  sou rces and fugitive losses. 
hTotal suspended particu lates. 

concentra t i on s  to be q u i te l ow fo r the ��ti re fac i l i ty ( see Tabl e 4 . 5 ) . The  maj o r  contri buto rs to 
NMHC concentra t i o n s  were the coal  drye r ,  the d i ssol ver c harge heater , and the vari ous  fug i t i ve 
sources . The NMHC concentrat ions  a l so were i nd i cated to be comparati ve ly  l ow i n  concentra t i o n  
( see Tab l e  4 . 5 ) . Coal hal ldl i ng ano coal  s torage were the maj or  contri butors to the 24-h  part i c u 
l a te concentrati on . The mux i mum annu a l  concentrat i o n  of  N 0 2  occu rred to t h e  northeast of  thp 
s i te due to  the prevai l i ng southwest  w i n d .  

P S D  consumpt i o n  by the demonstra t i o n  pl ant 

The Cl ean Ai r Act Amendments of 1 977 establ i s h procedures for prevent i ng s i gn i fi cant  deteri ora t i o n  
of a i r  qua l i ty i n  areas wh i c h  cu rrent l y  meet t h e  NAAQ S .  These procedures establ i s h maxi mum a l l ow
a b l e  i ncrea ses i n  ambi ent a i r  concentrat i o n s  of  spec i fi c  pol l utants ( PSD  i ncrements ) based on  the 
d i ffe rence between c u rrent concentrat ions  and the NAAQS wi t h  cons i derat i on  of  the amount  of growt h 
( i ncrease i n  emi s s i o n s )  to be permi tted i n  the area . Curren t l y ,  PSD i nc rements  have been estab
l i s hed fo r S02 and TSP . 

Amb i ent  a i r  q ua l i ty measurements  at the propo sed p l ant  s i te i nd i cate compl i ance wi th  a l l NAAQS and 
avai l ab i l i ty of  the ful l c l ass  I I  PSD i ncrements . Based on con servati ve e st imates of emi s s i ons 
( see Sect . 4 . 2 . 3 . 1  and Append i x  C ) , d i spers i on model i ng i nd i cates consumpt i o n  of about 1 3% of  the 
24-h concentra t i o n  i ncrement  fo r S02 and 35% of t he 24-h i ncrement  for part i cu l ates ( see Tabl e 
4 . 5 ) , 

The resu l ts are from an i ndependent anal ys i s  perfo rmed by DOE for t h i s s tatement and are not the 
resu l ts of  PSD  perm i t  appl i ca t i o n  model i n g .  Both documents anal yzed a i r  qua l i ty i ndependent ly  of 
each other and u sed d i fferent model s .  

Compari son  of  air  qua l i ty model i ng resu l ts 

Tab l e 4 . 1 1  g i ves a compari son  of  a i r  qual i ty model i ng  res u l ts . The two sets of  data refl ect 
model i ng resu l ts by DOE and those submi tted i n  the PSD permi t appl i cat i on . The d i fferences are 
caused pri mari l y  by t he d i ffe rent a i r  qua l i ty d i spers i o n  model s used i n  each case .  
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Table 4.1 1 .  Comparison of air quality modeling results 

Prediction of maximum ambient concentration Prediction of maximum ambient concentration 
PSD 

(llg/m3 ) (llg/m3 ) 
Criteria pollutant regulations 

PSD permit Percentage of increment 
E I S  

Percentage o f  i n crement class I I  
application consumed consumed 

S02 
3 h  1 25.2 24.5 52.9 1 0.3 5 1 2  

2 4  h 3 1 .3 34.4 1 2 . 1  1 3.3 91 

An nu al 2.9 1 4.5 3.7 1 8 .5 20 

N02 
Annual 1 9.3 23.4 

CO 
1 h 1 1 .6 1 . 1  

8 h 7 . 7  1 .0 

°
3 1 h None None 

NMHC 
3 h  1 8.2 5.9 

TSP 
24 h 1 5 . 4  4 1 . 6  1 2 .9 34.9 37 

Annual 7.8 4 1 . 1  6 .3 33.2 1 9  

For the PSD study ,  the EPA VALLEY model was u sed because the demonstrat i on pl ant i s  l ocated i n  
h i l l y terra i n s .  VALLEY i s  the on ly  model that cal cul ates po l l ut ion concentrations  i n  h i l l y 
terra i n  wi th receptors h i gher than stack emi s s i on he i g hts and i s  a l so l i s ted i n  EPA ' s  "Gu idel i ne 
on A i r Qual i ty . "  Th i s  gu i del i ne requ i res  the use  of the VALLEY model i n  PSD model i ng .  

VALLEY was devel oped for estimati ng the upper l i m its  of 24-h average pol l utant concentrati ons  due 
to i sol ated sources in rural , compl ex terra i n .  I t  cal cul ates po l l utant concentrat ions  for each 
frequency de s i gnated i n  an array defi ned by 6 stabi l i t i es , 1 6  wind d i recti ons , and 6 wi nd speed 
c l asses  (a STAR prog ram ) . Because VALLEY ' s  prima ry u se i s  to cal cul ate the upper l im i ts of con
centration , i t  i s  cons i dered a scree n i ng model . EPA screen i ng model s are conservati vel y des i gned 
wi th  a s s umpti ons  that tend to predi ct h i g he r  pol l ut i on concentrati on s  t han wi l l  actual l y  occ u r ,  
a n d  for thi s reason they are ca l l ed " screen i ng "  model s .  Al though the more refi ned model s a re a l so 
con servati ve and tend to pred ict  h i g her  than actual concentrati ons , the i r  resu l ts a re more 
real i st i c  i n  terms of actual measured pol l utant concentrati on s . I f  a pl ant model ed wi th a 
screen i ng model can be s hown to compl y wi th a i r q ua l i ty regu l at i ons , there i s  no need to go on to 
model i ng wi th  the more expens i ve refi ned model s ,  wh i ch  wou l d  tend to pred ict  l ower pol l utant 
concentrat ions . 

The I ndustri a l  Source Compl ex ( I SC )  model i s  a more refi ned EPA model , and th i s  i s  the model that 
resu l ts in the predi cted concentrat ions  presented here and in Appendi x Q .  I t  can be noted b¥ 
compari son that the I SC resu l ts are l ower than the VALLEY res u l t s  ( except for annual  resul ts ) .  
The resu l ts are l ower because I SC ' s  more refi ned model makes more pre c i s e  a s s umpt ions  than does 
the VALLEY screen i ng model . 

Even though VALLEY was a b l e  to s how compl i ance wi th  the PSD regu l at ions , i t  d i d  so at a receptor 
3 . 65 km away on a h i l l top . Thi s po i n t  was p i cked because  i t  was the h i ghest el evated poi nt i n  the 
near v i c i n i ty of the pl ant (at 1 477 ft el evati o n )  and wou l d cal cu l ate the effect of such  a terra i n .  
The question  then ari ses a s  to what the resu l ts mi g ht be c l oser to the sources i n  the pl ant where 
the emi s s i on s  have much  l es s  travel d i s tance to d i sperse . 

To answer th i s q uestion , the refi ned I SC model wa s run for receptors a s  c l o se a s  500 m from the 
SCOT burner and i nc i nerato r ,  the l a rgest  source of  S02 . The resu l ts s howed compl i ance wi th  
regu l at ions  u s i ng th i s  refi ned mode l at short d i s tances . 

One other comment  s houl d be made concerni ng the s i mi l ari ty of predi cted concentrations  for the ISC 
and VALLEY model s for the annual  average . Thi s s i mi l ari ty resu l ts from a g reater s im i l ari ty of 
the model s when comput i ng in  the annual mode .  The I SC model actua l ly  con s i sts  of  two computer 
prog rams : the I SCST ( ST = S ho rt-Te rm )  and I SCLT ( LT = Long-Term ) . The I SCLT program computes the 
annual  concentration  under I SC and u ses  a STAR program for meteorol og i cal data , the same meteo
rol og i cal data i nput used by VALLEY . The I SCST program does not use a STAR program but u ses  
sequent ia l  hourl y metoeorol ogi ca l  data of  the  E PA  CRSTER program format . 
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Cool i ng tower operati on .  Operation  o f  t�e pr?posed �vaporati ve cool i �g s�stem wi l l  re l ease 
emi s s i ons to the atmosphere , thus affectl n� a l r  qua l l ty .  The heat reJ ectl on rate from the 
demonstrat i on pl ant ( a bout 1 . 6 x 1 09 Btu/ h )  wi l l  be l ess  than 1 5% of the heat that i s  rej ected 
from the hyperbol i c  cool i ng towers of the adj acent Fort Mart i n  coa l -f i red power pl ant when it i s  
operating  at i ts rated capac i ty .  As di scussed i n  Appendi x  C ,  sel ection of a cool i n� system 
des i gn i nvol ves ba l anc i ng economic  and envi ronmental  factors and affects the s e l ect l on of a 
was tewater treatment  sys tem . The c urrentl y proposed cool i ng system i s  descri bed i n  Appendi x C .  

Opera t i on o f  a n  evapo rati ve cool i ng sys tem wi l l  res u l t i n  the consumpt i ve use o f  water and the 
continuous  re l ease  of water vapor i nto the atmosphere . The re l ease of water vapor wi l l  produce 
a v i s i bl e  pl ume of varyi ng s i ze ,  depend i ng on ambi ent temperature and humi d i ty .  Loca l i zed 
i ncreases i n  ground fog and occas i onal i c i ng resul t i ng from depo s i t i on of supercoo l ed fog wi l l  
occ u r .  When the des i gn for the cool i ng system i s  establ i s hed , a deta i l ed anal ys i s  of the 
potenti a l  for i nc reased fogg i ng and i c i ng wi l l  be made , and the res u l ts of thi s ana lys i s  wi l l  
be u sed to s i te the cool i ng towers . Increased fog g i ng wou l d  be of greatest s i gn i f i cance al ong 
H i g hway 53 , whi ch  runs through  the s i te west of the proposed process  area . Because the preva i l i ng 
wi nd i s  from the southwe s t ,  i mpac ts on Hi ghway 5 3  shou l d  be mi n imi zed . 

However,  the poss i b l e  i mpacts of i c i ng on the nearby el ectr i ca l  s ubstation and tran smi s s ion  l i nes 
wi l l  al so be con s i dered . Prel i mi nary anal ys i s  i nd i cates that the i mpacts of i nc reased fogg i ng 
and i c i ng due to depo s i t i on of supercool ed fog can be reduced to acceptabl e  l evel s through  
appropri ate l ocat ion , operati on , and ma i ntenance of the  cool i ng towers . 

Operation  of the cool i ng towers wi l l  ' a l so rel ease sma l l dropl ets of c i rcu l ati ng water ( dri ft ) . 
As a res u l t  of evaporation  that occurs i n  the sys tem , the concentration  of d i s so l ved so l i ds i n  
the c i rcu l ati ng water wi l l  be i nc reased over that i n  the makeup water .  Modern cool i ng towers 
a re desi gned to reduce dr ift l osses  to extreme l y  l ow l evel s ,  and essent i a l l y  a l l the drift that 
does occur i s  depos i ted wi thi n about 1 000 ft of the tower ,  wi th most  of the depos i t i on occurr i ng  
wi thi n the fi rst few hundred feet of the tower . 4 7 Dependi ng on  the  l ocat i on of  the tower w ith  
respect to  the process area , most of  the dr ift may be  depo s i ted wi thi n the area from wh i c h  surface 
runoff i s  d i verted to the water rec l amat ion system , whi c h  wou l d  further reduce the impact ( see 
process  area p lot  p l an ) . 

Duri ng operation , concentrati ons of various  materi a l s i n  the cool i ng water sys tem wi l l  be mea
sured , and emi s s i on s  w i l l  be estimated from these mea surements . Ambi ent  concentrat ions  wi l l  a l so 
be mea s u red , and the accuracy of the emi s s i o n  e st imates wi l l  be eva l uated . The i mpacts of cool i ng 
system operation  wi l l  a l so be eval uated w ith  respect to dri ft depos i t i on ,  i ncreased foggi ng , and 
i c i ng .  

Startup and shutdown . Startup of the demon strati on pl ant wi l l  be accompl i s hed by sequent i a l l y  
placing var ious  process  un i ts i nto operati on at reduced feed rate , adj usti ng to ach ieve stab l e  
operat i on , and then gradua l ly  i nc reas i ng the coal feed ra te to the des i gn l evel . Duri ng startu p ,  
S02 i s  the cr i teri a po l l utant o f  greatest concern because i ts emi s s i on rate depends o n  the 
effi c i e ncy of the aci d-gas removal and su l fur recovery un i ts . As a res u l t  of the reduced feed 
rate , S02 emi s s i ons duri ng startup are expected to be l ess than those duri ng norma l operati ons , 
even when the s u l fur  recovery un i t i s  operati ng at l es s  than the des i gn effi c i ency of 98 . 6 % .  
Control l ed shutdown o f  the pl ant wi l l  fol l ow a s imi l a r sequent i a l  procedure ,  and emi s s i ons duri ng 
shutdown are not expected to exceed those duri ng norma l operati on . (Append i x  C ,  Sect . C . 4 ,  
d i scusses  emi s s i on s ·  during  startup and shutdown . )  

I n  some cases , probl ems dur ing startup may req u i re that process  streams be vented to the 
contro l l ed-combu s t i on and fl are sys tem rather than be i ng u sed as i ntended i n  the process des i g n .  
Examp l e s  o f  such  s i tuat ions  i ncl ude ( 1 )  probl ems that req u i re extended t ime to reach  stabl e opera
t i on or  ( 2 )  nonava i l ab i l i ty of the ac i d-gas puri fi cat ion  pl ant , whi ch  wou l d  req u i re venti ng of the 
d i s sol ver  to ma i nta i n  hydrogen part i a l  pres sure . Such probl ems woul d resu l t i n  S02 emi s s i ons , as 
i nd i cated i n  Tabl e 4 . 1 2 .  Emi s s i ons of other control l ed pol l utants are expected at s im i l a r per
centages of routi ne rates . 

Emi s s i ons duri ng upset and emergency condi t i ons . Process upsets or equi pment fa i l ures wi l l  
probab ly  occur that wi l l  req u i re vent ing process materi a l s  to ( 1 ) rel i eve i nternal pressure i n  
process  vesse l s ,  ( 2 )  a l l ow removal of equ i pment from serv i ce for ma i ntenance o r  repa i r ,  or 
( 3 )  prevent c reat i on of i mmed i ate hazards to personnel safety . As d i scussed in Append i x  C ,  
Sec t .  C . 3 . 5 . 4 ,  these materi al s wi l l  b e  di rected to a control l ed-combus t ion and fl are system to 
mi n i mi ze the emi s s i o n  of hydrocarbons  and reduced s u l fu r  compounds . 

P rocess upsets ?r operat i ng d i ffi c u l t i es may occur that are so severe that they req u i re i mmedi a te 
pres s ure reduct l on to prevent l oss  of equ i pment or major  fi re and expl o s i on hazards to personne l . 
Al thoug� a l ternat i ve de� i gns a�e no� be i ng  con s i dered ( Append i x  C ,  Sec t .  C . 3 . 5 . 4 ) , emergenc ie s  may 
res u l t  l n  process materl a l s be l ng dl rected to both the control l ed combust i on sys tem and the 
el evated fl are . 
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Table 4.1 2.  Reduced.,ate. controlled-startup SO, emissions from flarestack 

Method 

Extended gasification startup 

Dissolver purge to hold H, 
partial pressure 

Extended dissolver startup 

Gas purification plant l ineout 

Ratea 
(g/s) 

3 

0.3 

0.6 

1 .3 

Total for 
each incident 

kg Ib 

1 29 285 

26 57 

5 1 9  1 142 

225 495 

a For comparison, average annual SO, emission rate = 34.6 g/s. 

Time 
(h)  

12 

24 

240 

48 

Emi s s i on s  of proces s  materi a l s resu l t i n g  from such an event cannot be predi cted at th i s  t ime . 
These streams wi l l  conta i n  organ i c  compounds and vari ous  compounds of su l fur.  If fl ari n g  i s  
i ncompl ete ,  materi al s that present l ong-term hea l th hazards may be re l eased . Large q uan t i t i e s  of 
S02 wi l l  be emi tted , but for s ho rt duration  ( see Tabl e C . 1 5  in Appendix  C ) .  Emi s s i on s  duri ng  
fl ari ng  represent a potent ia l  hea l th  hazard.  In a worst-case s cenario  ( e . g . , catastrophi c  fa i l ure 
of a reactor vessel ) ,  publ i c  exposures res ul t i n g  from acute emergency condi t ions  i n  the pl ant , 
though bri ef ,  coul d be s i gn i fi cant ( see Sec t .  4 . 1 ) .  Append i x  AA s peci fi cal ly  addres ses the 
l i kel i hood of these events and the i mpacts that wou l d  resu l t from them , s hou l d  they occur. 

I nteracti ons  w ith  other faci l i ti es .  Emi s s i on s  from the proposed fac i l i ty wi l l  i n teract w ith  
emi s s i on s  from other faci l i ti es .  Ground-l evel concentrati ons resu l t i n g  from the  operat ion of  
exi st i n g  sources were meas ured at t he  mon i toring  l ocati on ( Sect .  3 . 2 . 3 . 1 ) .  N ear  the  proposed 
s i te i s  the Fort Marti n steam p l ant of the Monongahel a Power Company . Th i s  pl ant con s i sts  of two 
560-MW-un i ts that burn coal de l i vered by barge on the Mon ongahel a Ri ver .  The coal i s  a m ix  of  
l ow- su l fur ( 0 . 5% )  coa l  from Kentucky and  h i g her  su l fur coal ( 3 . 6% )  from around Morgantown , West  
V i rg i n i a ,  wh i ch  i s  bl ended to  resu l t i n  about 2%-sul fur coal i n  fi ri n g .  The p l ant currently uses  
e l ectrostati c prec i p i tators for the  removal of parti cul ate s ; under  constructi on i s  $37  mi l l i on in  
addi ti onal  el ectrostati c prec i p i tators to  improve part i c u l ate con trol . Each 560-MW un i t  has a 
5 1 0-ft stack tha t reduces the cumul ati ve l ocal i mpact on a i r  qual i ty .  

The add i ti ve effects o f  the nearby Fort Marti n Steam P l ant  are i nc l uded i n  th i s  analys i s  through 
background a i r  mon i tor ing  data co l l ected and presented in Tabl e 4 . 5  as  observed background .  The  
cumu l ati ve effects of  the Fort Marti n Pl ant and al l exi s t i ng sources are d i rectly meas u red by 
th i s  mon i tori n g .  

Other sources proposed t o  operate i n  the area wi l l  contri bute t o  future amb i ent pol l uti on concen
trati ons . As of Apr i l  1 5 ,  1 980 , EPA reg i on I I I  noti fied  DOE that three potent i a l  PSD  sources i n  
th i s  reg i on had s ubmi tted app l i cat ions . These i nc l uded the Fai rmont Energy Corporation coke 
pl ant , a DOE fl u i d i zed-bed combus t i on proj ect i n  Morgantown , and an aspha l t p l ant i n  Morgantown . 
The coke p l ant i s  l o cated 20 km southwest  of the s i te .  The cumu l a t i ve effects o f  these three 
sources on the SRC- I I  s i te wi l l  be smal l .  An analys i s conducted for the proposed SRC- I I demon
strati on pl ant PSD appl i cati on est imated the contri but i on of these three sources to increment  
consumpti on at the  SRC- I I  s i te .  The effect o f  these sources and the demonstrati on p l ant  on 
i ncrement consumptlon i s  conta i ned in Tabl e 4 . 1 3 .  

Table 4.13. PSD increment consumption by the SRC- I I  demonstration plant 
and other potential PSD sou rces 

Concentration 
Pollutant 

Averaging (llg/m3 ) PSD Percentage of 
time class I I  increment consumed 

S R C· I I  Others Total 

SO, 3 h 52.9 1 4 .0 66.9 5 1 2  13 . 1  

24 h 1 2. 1  3.5 1 5.6 9 1  1 7. 1  

Annual 3.7 0.1 3.8 20 1 9.0 

TSP 24 h 1 2.9 0.6 1 3 .5 37 36.5 

Annual 6.3 0.1 6.4 19  33.7 
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The ana lys i s  wa s done for the above-mentioned potent ia l  PSD  sources . S i nce that t ime ,  the DOE 
fl u i d i zed-bed combust ion  proj ect ha s been cancel l ed ;  thus , the cumu l ati ve effects on PS D i ncrement 
consumption  presented i n  Tabl e 4 . 1 3  are s l i ghtly h i g h ,  s i nce the effects of the cancel l ed project 
have not been d i s counted . 

Odors . Odorous  compounds hand l ed wi t h i n  the pl ant i nc l ude hydrogen s u l f i de , ammon i a ,  and hydro
ca rbons . Hydrogen s u l f i de ( H2S )  i s  a tox i c  gas , and , wi th the exception  of the CO2 vent stack 
from the a c i d  gas  remova l  system , s treams conta i n i n g  it wi l l  be  i nc i nerated before be i n g  re l eased 
to the atmosphere . The concentra t i on of  H2S in the CO2 vent stack i s  l ow and does not represent 
a r i s k  du r i ng normal operation  ( Append i x  C ,  Sec t .  C . 3 . 2 . 1 ) .  The i nc i nera t i on process wi l l  convert 
v i rtual ly  a l l the H2S to S02 ' whi ch  i s  l es s  tox i c  and has a h i g her threshol d of odor detection . 
On ly  i n  the unl i ke ly  event of a fa i l ure of the i n c i nerator wou l d  there be any s i gn i fi cant  poten 
t i a l  for H2S odors outs i de of the process  area . The pl ant ' s  treatment fac i l i t i es w i l l  produce a 
concentra ted ammo n i a  stream from wh i c h  l i qu i d  ammon i a  w i l l  be recovered for sa l e as a by- product .  
Th i s  i s  the  prima ry means  of ammon i a  odor control . Hydrocarbons are a broad category of compounds 
w i th vary i n g  types of odors and varyi ng thres hol ds of detecti on .  Fug i t i ve re l eases  are the pre
domi nant sources of nonmethane hydrocarbons , and exten s i ve contro l s wi l l  be impl emented to reduce 
the i r  emi s s i on rates . I n  a l l l i kel i hood , odors from these organ i c  emi s s ions  wi l l  be detectabl e 
i n  the p l ant  and at some offs i te l ocations . The occurrence of odors wi l l  depend on the operat i ng  
cond i t i on of  the  pl ant ( e . g . , s tartup , s hutdown , normal opera t i on , rate of operat ion , amount of  
fug i t i ve emi ss i on s ) ,  meteoro l o g i ca l  cond i t ions , thres ho l d  of odor  detect ion , etc . The  frequency , 
sever i ty ,  and l ocation  of offsi te odors cannot be pred i cted , g i ven the i nformat i on ava i l abl e on 
the compo s i t i on of these emi ss i on s . 

Impacts  re l ated to  commerc i a l i zation  

The  a ir  qual i ty impacts of expans i on of the  demonstration pl ant  to a commerc i a l fac i l i ty were 
based on prel im i nary i nformat i on on i ts emi s s i on s , w h i c h  i s  conta i ned i n  Append i x  C ( Sect . C . 8 ) . 
I t  was a s s umed that the contri buti o n  of each source to the i nc rease i n  maxi mum ambi ent concentra
t i on above that produced by the demonstra t i on pl ant  wou l d  be in proportion  to the i ncrease i n  that 
source ' s  emi s s i on s . Thu s , the demonstra t i on p l ant ' s  impacts were s ca l ed up  to g i ve proj ected 
commerc i al -sca l e  impacts . I t  s houl d be noted that th i s  i s  an extremely  conservat i ve  a pproach  
that s hou l d  l ead to  h i g h - s i de estimates of maximum ambi ent concentrations . The  a s s umpt ion  made i s  
that a l l the add i ti onal emi ss i ons occur a t  prec i sely the s ame l ocations  a s  do the demonstration 
p l ant  emi s s i on s  and from the s ame rel ease hei ght . I n  al l proba bi l i ty ,  the i ncreased emi s s i ons 
wou l d  occur over a l arger phys i ca l  a rea , wh i c h  wou l d tend to reduce concentrati ons in  the a tmos 
phere from those ca l cu l ated by merely  scal i ng up  em i s s i on s . 

The resu l ts of these cal cu l at ions for the commerc i a l -sc a l e  fac i l i ty appear i n  Tabl e 4 . 1 4 . The 
consumption  of PSD  i ncrements i s  h i gh l i ghted in Tabl e 4 . 1 5 .  The emi s s i on estimates for the 

Table 4.1 4. Maximum pollutant concentration estimates for the 
proposed SRC-II commercial-scale facility 

P redicted 

Values are in ," g/m3 

Federal standards West Percentage 
Averag ing 

Po l lutant 
time 

max imum NAAQS C O bserved 
background b 

V i rg in ia  of PSO 
PSO d ambient increment 

concentrationa 

SO, 3 h 1 1 6.9 705 
24 h 26.7 239 
A n n ua l  8.2 44 

NO, A n n ua l  57.6 29 
CO 1 h 2.9 2,587 

8 h 2.6 1 ,508 
03 1 h f 2 1 7 
NMHCg 3 h 1 2.4 2,453 
TSph 24 h 27 .0  1 1 4  

A n nual  1 3.2  42 

a O ue to commercial  plant a lone.  

P rimary Secondary 

1 300 
365 

80 
1 00 1 00 

40,000 40,000 
1 0 ,000 1 0,000 

235 235 
1 60 1 6 0  
260 1 5 0  

75 60 

c lass I I  standardse consu med 

5 1 2  1 300 22.8 
91 365 29.3 
20 80 4 1 .0  

37 
19 

1 00 
40,000 
1 0,000 

e 
1 60 
1 50 

60 
73.0 
69.5 

bJ u ly 1 978 t h rough J u n e  1 979; computed at 329 m ( 1 079 ft) and 25°C ( 7r F ) .  
C Nat ional  A m b ient A i r  Q ua l ity Standards; max i m u m  al lowable concentrat ions, inc lud ing background.  
d p revention of S ig n if icant deterioration; max i m u m  a l lowable increases in concentratio ns above backgro u n d .  
e West V i rg in ia standa rd wi l l  b e  changed t o  agree with NAAQS. 
f Ozone, as such ,  is not em itted but is thought to be related to NMHC em iss ions after due time for conversion (see 

text Sect. 4.2.3) .  
g Non methane hyd rocarbo n ;  g u ide l ine  o n ly ;  max imum concentration between 0600 and 0900 local t ime; i n c ludes 

point  sou rces and f u g itive losses. 
h Total suspended part icu lates. 
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Table 4.15. PS D  increment conium ption by th e  SRC·II expanded commercial plant 

and other potential PSD IOUrcel 

Concentration 

Pollutant 
Averaging (Jlg/ml ) PSD Percentage of 

time class II increment consumed 
SRC·" Others Total 

SO, 3 h  1 1 6.9 14.0 1 30.9 5 1 2  25.6 

24 h 26.7 3.5 30.2 9 1  33.2 

Annual 8.2 0.1 8.3 20 4 1 .5 

TSP 24 h 27.0 0.6 27.6 37 75.6 

Annual 1 3.2 0.1 13.3 1 9  70.0 

commerc i al -sca l e  p l ant can only be cons i dered as prel im i nary . Duri n g  operation  of the demon
strati on p l an t ,  extens i ve source test i n g  and area moni tori ng  w i l l  be conducted to determi ne total  
emi s s i on s  and res u l t i n g  ambient  concentrations  and to prov i de appropr i a te emi s s i on s  factors for 
use i n  des i gn of the commerci a l  fac i l i ty .  

Based o n  the concentrati ons  pred i c ted for the commerc i a l -sca l e pl ant g i ven i n  Tab l es 4 . 1 4  and 
4 . 1 5 ,  it  is  expected that the expanded pl ant w i l l  be  in  compl i ance wi th PSD regu l ati ons . I t  
s houl d be noted that the  avai l ab i l i ty of P SD i ncrements cannot be  projected to the  date of  the 
commerci a l  pl ant expan s i on .  

Because the regi onal ly  avai l abl e P SD i ncrement i s  l imi ted , a commerci a l  pl ant woul d consume a 
porti on of the P SD i ncrement that coul d potenti a l l y  be a s s i gned to o ther i ndustri al  operati on s .  
The permi tti n g  of  the emi s s i on s  from the p l an t  cou l d ,  therefore , poten t i a l l y  resul t i n  the 
l i mi t i n g  of  other future i ndustri a l  devel opment opportun i ti es i n  the reg i o n .  However , i t  shou l d 
be noted that consumpti on of the PSD i ncrements , espec i al l y  the short-term ( 3  and 24 h )  i n cre
ments , i s  extremel y l ocal  in nature . I t  i s  h i g h ly  un l i ke ly  that the s hort-term maximum impacts of  
two separate emi tti n g  fac i l i ti es w i l l  occur  i n  the  same l ocati on unl ess  they are a l most adj acent 
to each other and meteorol ogi ca l  condi ti ons  are favorabl e to such an occurrence . I t  i s  doubtfu l 
that the SRC- I I  p l an t  wi l l  cons trai n  any future i ndustria l  growth i n  the area . 

Impacts rel ated to mothba l l i ng and decommi sS i on i ng 

If  the p l ant  i s  mothba l l ed ,  emi s s i on s  from the fac i l i ty woul d cease .  The a i r qua l i ty wou l d return 
to the l evel s that woul d  be experi enced wi thout the fac i l i ty .  That pol l utant i ncrement a l l otted 
to the fac i l i ty by PSD rev i ew woul d rema i n  unava i l abl e to other i n dustries  for some t ime , probab ly  
1 8  month s .  

I f  the p l ant i s  decommi s s i oned a n d  d i smantl ed , a i r  qual i ty impacts woul d b e  s i mi l ar  to those 
experi enced duri ng  cons truct ion . Upon revegetat i on or return to pr ior  use , the a i r  qual i ty 
woul d  return to those l evel s  that wou l d be experi enced wi thout the fac i l i ty .  

4 . 2 . 3 . 2  No i se 

An extens i ve exami nation  of  the effects of cons tructi on and operat ion on  no i se i mpacts i s  
presented i n  Appendi x  W .  

Construct i on impacts 

Constructi on of the pl ant  wi l l  resu l t in  h i gher than current noi se l evel s in  the area . Most of 
the constructi on w i l l  be done far enough from receptors to expose them to no  more than normal l y  
acceptabl e no i se pressure l evel s [not exceedi ng 7 4  dB ( A )  a t  6 0  ftJ , except where constructi on 
acti v i ty i s  w i t h i n  60 ft of a sen s i t i ve receptor .  M i t i gat i on measures ( temporary barriers ) 
appear to be fea s i b l e  i n  these areas . 

B l a sti ng  operati ons i n  the area  wi l l  requ i re advance publ i c i ty to m i n i m i ze the impact on the 
publ i c .  Reputab l e  profess i onal b l a st i ng contractors wi l l  d o  the work , and spec i fi cati ons wi l l  
i nc l ude the use of b l asti ng  mats for noi se attenuati on . 

I f  decommi s s i on i ng of the p l ant i nvol ves returni ng the s i te to current condi ti on s , sound l evel s  
dur ing  decommi s s i on i n g  wou l d  be s i mi l a r  to those expected duri ng  pl ant constructi o n .  

Steam b l owi ng , used a s  part o f  the p l ant commi s s i o n i n g  process t o  c l ean the h i gh-pressure p i p i ng 
systems , produces h i g h  no i se l evel s  of short durati o n .  The A-we i ghted noi se l evel i s  expected 
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to be 1 0 5  dB ( A )  meas u red at 304 m ( 1 000 ft ) and to l ast 2 . 5  mi n .  Th i s  l evel wi l l  attenuate to 
99 dB (A )  at 2000 ft and to 90 dB ( A )  at 1 m i l e .  Steam b l ow ing  may be repeated several  ti mes unti l 
target appearance i nd i cates an acceptab l e  cl eanl i ness  cond i ti on wi th i n  the p i p i ng system . The 
b l owout noi se  may startl e peop l e  and w i l l  affect verbal commun i cati ons dur ing  i t s  s hort durat i on , 
but the i mpact can be m i n i m i zed by use  of steam s i l encers , noti f i cati on of the l ocal  res i dents 
of the steam b l ow ing  schedu l e ,  and exp l anati on of the operati on and associ ated noi se . 

Operat i ona l  i mpacts 

F i gure W . 4  and Sec t .  W . 3  of Appendi x W s how the area exposed to noi se l eve l s  greater than the EPA 
mandated l i mi t of Ldn = 55 dB ( A ) . Some m i ti gati on may be pos s i b l e  in the f i na l  p l ant  des i gn stage 
by prov i di ng s ound-barri e r  pane l s  near the components produc i ng  the g reatest i mpact (espec i a l ly 
va l ves in  the gas i fi cati on , hydrogen p l ant , gas puri fi cati on , and coal d i sso l ver  sect i ons ) .  

Traffi c noi se cou l d  be a s  h i g h  a s  63 dB ( A )  ( Leq ) at 1 00 ft from the h i ghway but  can be reduced 
by l oweri ng  s peed l i m i ts and by schedu l i ng heavy trucks for off-peak peri ods .  

Ra i l  marshal i ng yard noi se i s  pri nc i pa l ly from coup l ers ( i mpu l s i ve )  and retarders . To achi eve 
atten uati on to 83 dB ( A ) , receptors may have to be a m i n i mum of 468 ft from the retarde r l ocati on . 
To achi eve reduct i on to 9 2  dB ( A ) , 59 ft from coup l i n g  poi nts to receptors i s  requ i red . 

4 . 2 . 4  Soci oeconomi c i mpacts 

4 . 2 . 4 . 1  Con structi on i mpacts 

I ntroducti on 

Th i s  secti on d i scusses  the potenti a l soci oeconomi c i mp acts of the construct i on of the demonstra
t i on fac i l i ty .  These i mpacts wou l d  be i n i t i ated duri ng the 38 months a l l otted for constructi on 
acti v i ti es but cou l d  extend over a l onger t ime . Re l evant categor i e s  of i mpacts con s i dered i n cl ude 
l abor and empl oyment , demog rap h i c  change , i ncome , pri ces , hous i n g , pub l i c  servi ces , publ i c  
fi nance , and t rans portati on . 

Labor force and empl oyment 

Labor avai l ab i l i ty is  a factor in  the soci oeconom i c  i mpact assessment  of l arge-sca l e  constructi on 
projects . The s i ze , compos i t i on ,  and di stri buti on of the l abor force used to cons truct and 
operate the proposed coal convers i on fac i l i ty are key determi nants of the d i recti on and degree 
of soci oeconom i c  i mpact i n  l ocal commun i t i es .  

To assess  the avai l ab i l i ty o f  l oca l  l abor for constructi on o f  the SRC- I I  faci l i ty , the l abor 
market are a  s u rround i n g  the proposed  s i te i s  d i v i ded i nto geograp h i cal  zones that have boundar i es 
defi ned by one-way commut i n g  t i mes of 60 and 90 mi n .  The 60-mi n zone defi nes the maxi mum di stance 
for dai ly commuters , whereas the 90-mi n zone de l i neates the area around the p l ant i nto wh i ch 
permanent movers wi l l  rel ocate . The week ly  trave l i n g  zone extends from the 90-m i n  commut ing  zone 
to a l i mi t of about 6 h dri v i ng t i me .  Anyth i ng more than 6 h dri v i ng t ime wi l l  i nvol ve mov i ng 
permanently to a l ocati on near the s i te .  

Exi sti ng l abor supp ly  i s  est imated on the bas i s o f  a n  analys i s  o f  c urrent gove rnment l abor 
stati sti cs and a s urvey of se l ected l abor uni ons hav i ng j uri sdi cti ons  encompas s i ng the proposed 
s i te .  Labor demand associ ated wi th other l arge proj ects in the above commut i n g  zones i s  comp i l ed 
from gove rnment , l abor , and i n dus try sources . The work force requ i red to construct and ope rate 
the SRC- I I  faci l i ty i s  compared wi th the l abor force est imated to be avai l ab l e  wi th i n  the com
mu t ing  zones i n  order to determ i ne l abor avai l ab i l i ty .  

Deta i l s  on the compos i t i on o f  the SRC- I I  i mp act area l abor force 
we l l  as  recent emp l oyment cond i ti ons  were di scussed  i n  3 . 2 . 4 . 2 .  
d i rected a t  the supp ly  of l abor i n  the speci fi c s k i l l s  neces sary 
operati on . 

Demand for con struct i on l abor 

by occupati on and i ndus try as 
The emphas i s  in th i s  sect i on i s  
for SRC- I I  cons tru cti on and 

The Draft Envi ronmental Impact Statement ( D E I S )  e st imated that cons tructi on of the SRC- I I  pl ant 
wou l d  req u i re a peak con structi on work force of about 3200 workers . Th i s  est i mate was based on 
the best avai l ab l e  i nformati on at the t ime .  S i nce that t ime , however ,  a rev i sed work force 
projecti on has been made . The cu rrent analys i s  i s  based on the revi sed est i mate of an approxi mate 
3700 worke r peak construct i on l abor force . Combi ned wi th about 1 00 general and admi n i strati ve 
( G&A ) pe rsonne l , th i s bri ngs  the total peak l abor force to about 3800 persons . 
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The s k i l l s  and q uanti t i es of l abor demanded for cons truct i on and operati on of the SRC- I I  demon-
s trati on p l an t  are detai l ed in Tab l e  4 . 1 6  and Appen d i x  V (Ta b l e s  V . 4  and V . 5 ) . I n  general , the 
s k i l l  profi l e  needed for SRC- I I  i s  not unl i ke that used in chemi cal or  ref i nery constructi on . 

Table 4.16. Estimated demand for construction labor (3800) for SRC-II demonstration plant 

Q uarter 

2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  

Craft 

Boi lermaker 54 90 1 3 0  20 0  242 2 1 7  1 47 64 6 
Carpenter 2 1 3  26 71 94 1 3 3  202 256 230 1 55 68 1 1  
Electrician 6 1 1  27 61 85 1 2 2  1 83 231 207 1 44 61 80 
F inisher 2 3 5 1 5  1 9  30 40 50 45 30 1 4  2 
I nsu lator 32 46 75 87 73 60 40 1 1  
I ronworker 8 1 2  26 1 05 1 47 209 31 3 398 356 230 1 1 1  5 
Laborer 21 30 58 56 1 07 1 48 21 1 3 1 6 401 359 232 1 05 1 9  
M illwright 26 36 5 1  88 97 87 60 26 1 5  
Painter 80 1 2 2  1 44 1 29 85 38 1 0  
Operator 42 41 46 77 46 1 52 78 230 41 2 367 238 40 23 
P ipefitter 5 24 1 66 562 689 920 1 1 43 1 359 1 324 8 1 0  487 99 
Teamster 1 8  1 7  28 37 28 22 6 8 5 6 6 9 1 6  

Average craft man power 81 1 1 1  1 95 420 1 085 1 487 2020 2920 3682 3400 2 1 97 1 063 297 
per quarter 

G eneral and Administrative (G&A) 

Construction M anagers 0 3 3 3 3 3 3 3 3 3 3 3 3 
Superintendents 0 1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  
F ield engineers 0 20 20 20 20 20 20 20 20 20 20 20 20 
Systems personnel 0 1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  
I nspectors 0 1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  
Secretaries 0 20 20 20 20 20 20 20 20 20 20 20 20 
Purchasing agents 0 1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  1 5  
Accountants 0 20 20 20 20 20 20 20 20 20 20 20 20 

Average G&A manpower 1 23 1 23 1 23 1 23 1 23 1 23 1 23 1 23 1 23 1 23 1 23 1 23 
per q uarter 

Total average manpower 81 234 3 1 8  543 1 208 1 61 0  2143 3043 3805 3523 2320 1 1 86 420 
per q uarter 

I t  shou l d  be recogn i zed that the work force fi g u res are only projecti ons and that actual  work 
force requ i rements for l arge- scal e cons tructi on projects often devi a te substanti a l ly  from pro
jections  for a vari ety of  reason s .  As an exampl e ,  a recent s tudy4 8 of  nuc l ear power p l ant 
constructi on work forces reveal ed that a l l 33 p l ants sel ected for analys i s  experi enced l arger 
manpower requ i rements than had been ori g i na l l y  projected ; 1 4  of  the p l ants exceeded projections  
by between 1 00 and  300% . Gi ven th i s  h i sto ry of  underprojecti ons for  a rel ati ve ly  " known " tech
nol ogy , it  i s  not u nreasonabl e to bel i eve that  the  projected  SRC- I I  peak  force work  estimate may 
be l ow .  The estimated  durati on of the con s truct i on phase of the project i s  38 months ;  howeve r ,  
th i s  period must a l so b e  regarded as s ubject t o  the uncerta i n ti es of  l arge-scal e constructi on 
efforts , i nc l u d i ng such  factors as weather , del i very of  components , des i gn changes , regu l atory 
con s i derat ions , s tri kes , and f i nanci n g  con s i de rati ons . 

For these reasons , a second , h i g he r  peak work force estimate of 5000 has been devel oped i n  order 
to provi de estimates of a range of l i ke ly  i mpacts . The s k i l l s  and q u anti t i es of l abor demanded 
for constructi on of  the SRC- I I  demonstrati on pl ant are deta i l ed in Tab l e  4 . 1 7 .  The 3800 and 
5000 fi gures are both used i n  the fol l ow ing  anal ys i s .  

General and admi n i s trat i ve personnel 

For the 3800 work force case , i t  is estimated that about 1 25 general  and admi n i strat ive ( G&A ) 
personnel wi l l  be requi red to manage and s upport the cons tructi on effort.  For the 5000 work 
force case , about 1 70 G&A personnel  wi l l  be needed .  

V i rtua l ly  th i s  enti re s taff w i l l  be requi red for the  ful l 38 months of  the con structi on phase  of  
the  proj ect fol l ow i n g  s i te preparati on . Typi ca l  s taff i ng practi ce s uggests that most of the 
personnel  in four of the requi red s k i l l s  wi l l  be transferred by the constructi on contractor( s )  
from the home offi ce o r  other l ocat i ons . These  types i nc l ude constructi on managers , f ie l d 
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Table 4.1 7. Estimated demand for construction labor (5000) for SRC-II demonstration plant 

Q uarter 

2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  

Craft 

Boi lermaker 70 1 1 7  169 259 31 4 282 1 91 83 8 
Ca rpenter 3 1 7  34 92 1 22 1 73 262 332 298 201 88 1 4  
E lectrician 8 1 4  35 79 1 1 0 1 58 237 300 269 1 87 79 1 04 
F i n isher 3 4 6 1 9  25 39 52 65 58 39 1 8  3 
I nsulator 42 60 97 1 1 3  95 78 52 1 4  
I ronworker 1 0  1 6  34 1 36 1 9 1  271 406 5 1 6  462 298 1 44 6 
L aborer 27 39 75 73 1 39 1 92 274 41 0 520 466 301 1 36 25 
M i l lwright 34 47 66 1 1 4  1 26 1 1 3 78 34 1 9  
P ainter 1 04 1 5 8  187 1 67 1 1 0  49 1 3  
O perator 54 53 60 1 00 60 1 97 95 298 535 476 309 52 30 
P ipefitter 6 31  2 1 5  729 790 1 1 94 1 483 1 763 1 71 8  1 05 1  632 1 28 
Teamster 23 22 36 48 36 29 8 1 0  6 8 8 1 2  2 1  

Average craft manpower 1 04 1 44 253 545 1 394 1 862 261 1 3786 4777 441 2 2851 1 379 385 
per q u a rter 

General and Administrative (G&A) 

Construction manager 4 4 4 4 4 4 4 4 4 4 4 4 
S u perintendents 2 1  2 1  21  21 21 2 1  2 1  2 1  2 1  21  21 21 
F ield engineers 28 28 28 28 28 28 28 28 28 28 28 28 
Systems personnel  2 1  21 2 1  21  21  21  21  2 1  2 1  2 1  21  2 1  
I nspectors 2 1  21 21 21 21 2 1  2 1  2 1  2 1  21  21 2 1  
Sec retaries 28 28 28 28 28 28 28 28 28 28 28 28 
P u rchasing agen ts 2 1  21  2 1  21 2 1  2 1  2 1  2 1  2 1  21 21 21 
Accou ntants 28 28 28 28 28 28 28 28 28 28 28 28 

Average G &A 1 72 1 72 1 72 1 72 1 72 1 72 1 7 2  1 72 1 72 1 72 1 72 1 72 
man power 
per q uarter 

Tota l average manpower 1 0 4  3 1 6  425 7 1 7  1 566 2034 2783 3958 4949 4584 3023 1 55 1  557 
per quarter 

engi neers , sys tems personne l , and accountants . These categori es const i tute about one-h a l f  the 
G&A personnel . The other one-ha l f ,  cons i s t i n g  of s uperi ntendents , i n spectors , purchas i n g agents , 
and secretari es , wi l l  be recu i ted i n  the l ocal area . 

Con structi on craftsmen 

Tota l work fo rce demand over the enti re 38-month construct i on peri od for each of the 1 2  req u i red 
crafts i s  s hown , by average quarterly demand , i n  Tab l es 4 . 1 6  and 4 . 1 7 .  I t  i s  est imated that 
demand for craftsmen wi l l  peak at about 3700 con struc t i on workers in one case and about 4800 i n  
t h e  othe r ,  2 4  months after the s tart o f  cons truct i on .  At the pea k o f  con struct ion , the demand 
for 1 350 p i pefi tters i n  the 3800 work force case or  1 750 in the 5000 work force case i s  much 
g reater than for any other craft and rep resents  about one-th i rd of tota l proj ected deman d .  I t  i s  
expected that a l l requ i red craftsmen wi l l  be referred to the cons truc t i on contractor ( s )  by l ocal  
un i ons and/or counc i l s  hav i ng j u ri s d i c t i on over proj ects s i ted in  Mononga l i a  County . 

E s t imated ava i l ab i l i ty of c raft-speci fi c cons truct i on l abor 

The avai l a b i l i ty of  l abor wi th i n  commut i n g  d i s tance of the SRC- I I  faci l i ty must be estab l i shed i n  
order to acc urate l y  project the l evel  of impacts on l ocal commun i t i es .  Beca use of the s ubstan t i a l  
work force requ i red for t h e  project a n d  t h e  i mportance o f  mai nta i n i ng adequate publ i c  serv i ces i n  
t h e  l ocal reg i on ,  D O E  commi s s i oned two extens i ve ly  deta i l ed s t u d i e s  des i gned t o  prov i de ba s i c  
data o n  l abor avai l a b i l i ty .  Al though the two stud i es use  d i fferent methodol o g i es and somewhat 
d i fferent data , the i r  pri n c i pa l  concl us i on s  are essent i a l l y  the same . 

The best est imates of con s tructi on l abor ava i l a b i l i ty i n  the two commut i n g  zones around the 
SRC- I I  s i te are g i ven i n  Tab l e  3 . 1 5 ,  zone defi n i t i on s  are shown i n  Fi g .  3 . 7 .  I n  a l most  every 
craft category ,  the bu l k  of the s k i l l ed craftsmen l i ve outs i de the 60-mi n but wi th i n  the gO-m i n  
da i l y commut i ng range of  SRC- I I .  Th i s  res i denti a l  pattern i s  l a rge ly  due t o  t h e  i n fl uence o f  the 
Pi ttsburgh  s tandard metropol i tan stat i sti cal  area ( SMSA ) . 
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Craft l abor s hortages 

A compari son of S RC- I I  peak l abor requ i reme�ts and ava i l ab � l i ty of l �bor by �raft . w� th i n commut i ng 
range of the pl ant s i te i s  made . An analys l s by the Oak R l dge Assoc l ated Unl vers l t l es reveal s 
that adequate numbers of workers are avai l abl e i n  6 of the 1 2  crafts for both the 3800 and 5000 
c ase s .  These crafts i nc l ude carpenters , concrete fi n i shers , l aborers , operati ng engi neers , 
pai nters , and teamsters . These workers cou l d be drawn from the ranks  of unempl oyed workers . and/or a vari ety of area sources . Most  of these workers are expected to commute to the proJect 
s i te da i l y from the i r  exi s t i ng pl aces of resi dence . 

The suppl y of p i pefi tters , i ronworkers , bo i l ermakers , i nsu l ators , e l ectri c i ans , and m i l l wri ghts 
w i th i n  the gO-mi n commuti ng range wi l l  not be s uffi ci ent to meet project demands . Project requ i re
ments for these  crafts wi l l  need  to  i ncrease by about  30 to  200% for the  3800 case and 35 to 
250% for the 5000 case over the respecti ve n umbers of workers currentl y empl oyed i n  the da i l y 
commuti ng zone (Tab l e s  4 . 1 8  and V . 6 ) . These i nd i cators suggest that a s ubstanti a l  number of 
these crafts wi l l  have to be suppl i ed by i nd i v i dual s who move to w i t h i n  a re l ati vel y short 
commut i ng d i stance of the S RC- I I  s i te .  

Table 4.18. Construction crafts requiring large increases 
in manpower to satisfy estimated 9(}.min zone 

Craft 

Insulators 
Boi lermakers 
Electricians 
I r onworkers 
Mi l lwrights 
Pi pefitters 

and SRC-I I peak demand in 1983 

3800 case 

Number 
increase 

387 
409 
933 
408 
1 04  

1 287 

Percentage 
increase 

1979- 1 983 

88 
1 9 7  

29 
40 
50 
45 

5000 case 

Number 
increase 

4 1 3  
481 

1 002 
526 
1 33 

1691 

Percentage 
increase 

1979- 1983 

95 
232 

31 
51 
64 
59 

I f ,  howe ve r ,  an adequate suppl y of such  craftsmen cannot be attracted to the SRC- I I  s i te ,  the 
constructi on schedu l e  may be del ayed and extended to accommodate the craft shortage . Thi s 
supply probl em cou l d be e spec i a l l y  probl emat i c  i n  the case of boi l ermakers , whose demand i s  
l i ke l y  to be 3 to 3 . 5  t imes  the c urrent n umber empl oyed i n  the area . 

A s urvey of craft u n i on s  representi ng the s i x  s ki l l s  where regi onal shortages  may occur provi des 
evi dence in support of these general concl u s i ons  drawn from government l abo r stati sti cs . Al though 
u n i on offi c i a l s are not abl e to predi ct with certai nty how many of the i r  u n i on members mi ght be 
avai l abl e fo r work at the project s i te ,  membershi p  and empl oyment data obtai ned from un i ons 
representi ng both geog raph i cal zones suggest that , in  pri nci pl e ,  a l l  the requ i red c ra ftsmen cou l d 
be referred from the i r  membersh i ps . For a vari ety of  reasons , howeve r ,  th i s  i s  not l i kel y to 
occu r ,  and some craftsmen wi l l  be d rawn from the membershi ps of l ocal  un i ons outs i de the gO-m i n  
dri v i ng zone and wi l l  e i ther rel ocate permanently o r  o n  a week ly  bas i s  i n  the v i c i n i ty of the 
p l an t .  

Competi ng demands for construct i o n  l abor 

The fi ve-state reg i on s u rroundi ng the SRC- I I  s i te (West V i rg i n i a ,  V i rg i n i a ,  Ohi o ,  Maryl and ,  and 
Penn syl van i a )  was exami ned to determi ne exi st ing  o r  potentia l  sources of  competi ng l abor demands 
that may i nfl uence the abi l i ty of the SRC- I I  contractors to obtai n s k i l l ed craftsmen not avai l abl e 
from w i t h i n  the spec i fi ed commuti ng zones . 

Extens i ve exami nat i on of current secondary data s ources and i n terv i ews w i t h  l ocal  offi c i a l s d i d  
n o t  reveal any other major construction  projects that are or wou l d  b e  l i ke ly  t o  represent any 
s i gn i fi cant competi ng demand for s k i l l ed constructi on l abor i n  the fi ve-state reg i on .  Th i s  
exami nat i on consi dered refi nery construction  and/or major ma i ntenance , the often proposed Lake
Front Steel M i l l  i n  Oh i o ,  the retrofi tt i ng of vari ous power p l ants for a i r  pol l u t i on control , 
gover�mental l y  mandated convers i on of o i l - and gas-fi red power p l ants to coal bu rn i ng , the DOE Gas 
Centrl fuge Pl ant , g eneral power p l ant  constru c t i on , and the Fai rmont Energy Corporati on coke 
p l ant near Morgantown . 
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Another procedure undertaken to  a scerta i n  l abor demand in  the  fi ve-state regi on was  �pec i fi ca l l y  
i n  regard t o  powe r p l ant construc t i on and i nvol ved proj ecti ons made by the Constructl on Labor 
Demand System ( CLOS ) devel oped by the U . S .  Depa rtments of Energy and Labo r .  

These projections  are by craft and i ndi cate that from 1 979 t o  1 983 l arge numbers o f  s k i l l ed 
construc t i on workers wi l l  become avai l ab l e  for empl oyment a s  the anti c i pated l evel of power p l ant 
construction  dec l i nes  i n  the fi ve-state regi o n .  Barri ng a substanti al , unanti c i pated i nc rease i n  
power  pl ant con struction , i t  appears that n o  c r i t i ca l  sk i l l  shortages are l i ke l y ,  wi th the poss i b l e  
exception o f  bo i l ermakers . Any dec l i ne i n  acti v i ty from that uti l i zed for CLOS projections  woul d 
on ly  rei nforce th i s  fi ndi ng . The most  l i ke ly  s i tuation  c urrently i s  that even a s i gn i fi cant 
i nc rea se in l abor req u i rements over c urrent proj ections  shoul d not c reate i ns urmountabl e l a bor 
s hortages i n  the fi ve-state regi on .  

Summary 

Proj ect l abor force req u i rements for both the 3800 and 5000 cases  are s hown i n  Tabl es  4 . 1 6  and 
4 . 1 7 .  Construc t i on of  the demonstration  fac i l i ty i s  est imated to l ast for 38 months . D i rect 
construction  and management manpower req u i rements are projected to peak between 3800 and 5000 
empl oyees i n  the twenty-fourth month of constructi on . Occupati onal requ i rements i denti fi ed i n  
Sec t .  3 . 2 . 4 . 2  and avai l ab i l i ty o f  l abor estimated above suggest that several s k i l l s  wi l l  exper
i ence s hortages of  l abor wi thi n the 90-mi n commuti ng zone s urroundi ng SRC- I I .  These l abor s hort
ages , a s  wel l  as tradi t i onal experi ence wi th recru i t i ng l a rge construction  l a bor forces , i nd i cate 
that worker i n -mi grat ion  can  be anti c i pated . Compet i ng l abor demand i n  a fi ve-state area i s  not 
so great a s  to adverse l y  affect the req u i rements of the proposed fac i l i ty .  

Labor force i n -migration  

Experi ence ga i ned at  a vari ety of recent l arge TVA  construction  projects i n  the  eastern Uni ted 
States has l ed to the devel opment of systemati c  est imati on procedures to determ i ne , on a county 
by county bas i s ,  a l i ke ly  magn i tude and pattern of project l abor force d i stri bution . 4 9  The 
a ppl i cation  of  thi s tec hn i que  can provi de estimates of  the spati a l  d i stri bution  of the SRC- I I  
l abor force . 

Tabl e 4 . 1 9  s hows the resu l ts of thi s ana l ys i s  for SRC- I I  peak construct ion empl oyment i n  the 
3800-worker case .  The resu l ts pred i c t  that about  2350  of the  workers can  be  recru i ted from wi th i n  
commu t ing  d i stance of the  proposed fac i l i ty ; about 730  wi l l  be  week l y  travel ers from outs i de the 
da i l y  90-m i n  commut i ng zone ; and about  600 wi l l  move (more or l ess permanentl y )  i nto the 60-min  
commut i ng zone . I n  addi t i on , based on earl i e r  ana l ys i s ,  i t  can be assumed that about 30% of the 
1 25 G&A personnel wi l l  be commuters , 20% wi l l  be travel ers , and 50% wi l l  be movers . Thus , of the 
total work fo rc e ,  about 37% ,  or 1 400 workers , wi l l  i n-mi grate to the commut ing  zone . 

Tabl e 4 . 20 summari zes the spat ia l  c haracteri sti c s  of the 3800 tota l l abor force and of the l abo r 
fo rce from the fi ve count ies  expected to recei ve the l argest numbers of i n-mi grati ng  wo rkers .  
Overal l ,  t he  l ocal  commut i n g  zone i s  pred i c ted to  s upp ly  63%  of the  l abor - 20% wi l l  be  wee k l y  
re s i dents , retu rn i ng home on  weekends ( travel ers ) , a n d  1 7% wi l l  move i nto t h e  l ocal  commut i n g  
zone . Together ,  t h e  fi ve counties  are expected t o  account fo r a b o u t  3000 ( 79 % )  o f  the empl oyees 
and wi l l  accommodate about 1 250 of the i n -mi grati ng workers . Mononga l i a  County wi l l  experi ence , 
by far ,  the b u l k of the i n -mi g rat ion  impact , accounti ng fo r about 950 , and 68% , of the i ncom i ng 
SRC- I I  workers . 

Tab l e  4 . 21 shows the re su l ts of the same ana l ys i s  fo r a peak empl oyment of 5000 workers . The 
resu l ts est imate that about 3 1 50 workers can be recrui ted from w i t h i n commu t ing  d i stance of the 
proposed fac i l i ty ;  about 980 wi l l  be week l y  travel ers from outs i de the da i l y commut ing  zone ; and 
about 850 wi l l  move i nto the commut ing  zone . 

Tabl e 4 . 22 summa ri zes the spat ia l  c ha racteri sti cs  of the 5000 worker l abor fo rce for the fi ve 
count i e s  expected to recei ve the l argest  numbers of i n-mi g rati ng wo rkers . The proporti ons of 
commute rs , travel ers , and movers i s  expected to be about the same a s  in the 3800 worker case . The 
fi ve counties  wi l l  account fo r about 3900 ( 77%)  of the empl oyees  and wi l l  accommoda te about 1 530 
of  the i n -mi gra t i n g  wo rke rs . Mononga l i a  County wi l l  st i l l  experi ence the greatest number of 
i n -m igrant s ,  absorbing  1 1 50 ( 63% )  of  the i ncomi ng SRC- I I  workers . Compared wi th the 3800 case , 
t h i s  means  that wh i l e  the tota l number of i n-mi grants to Mononga l i a County wi l l  be g reate r ,  the 
percentage of i n -mi grants l ocati ng i n  the county wi l l  be s l i ght ly  l ower when compa red wi th the 
other four  counti e s .  
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Table 4.19. Estimated distribution 0 1  commuters, travelers, and movers b y  county, 
peak construction-phase employment (3800) in 1 983 

County 
C o m muters8 Travelers b M overs c Total 

N o .  % No. % No. % No. % 

Monongalia. W.va. 874 37.2 491 67. 1 394 65.8 1 759 47.8 
M arion.  W.Va. 1 74 7.4 32 4.4 27 4.5 233 6.3 
P reston.  W.Va. 61 2.6 1 6  2.2 1 4  2.3 91  2 .5  
Harrison, W.Va. 73 3.1  16 2.2 1 3  2 . 1  1 02 2.8 
Taylor, W.va. 42 1 .8 1 6  2.2 1 4  2.3 72 2.0 

Garret, M d .  45 1 .9 0 0 0 46 1 .3 

G reen, Pa. 68 2.9 1 6  2.2 1 4  2.3 98 2.7 
Wash ington, Pa. 94 4.0 1 6  2.2 1 3  2. 1 1 23 3.4 
Fayette, Pa. 364 1 5.5 62 8 .4 50 8.3 476 1 2.9  

B rooke, W.Va. 1 5  0.6 0 0 1 5  0.4 
O h io,  W.Va. 22 0.9 3 0.3 0 26 0.7 
M arshall, W.Va. 35 1 .5 0 0 36 1 .0 
Wetzel, W.Va. 1 5  0.6 0 0 1 6  0.4 
Doddridge, W.Va. 8 0.3 0 0 9 0.3 
Lewis, W .Va. 1 5  0.6 0 0 1 6  0.4 
Barbour, W.Va. 22 0.9 3 0.3 0 26 0.7 

A l legany, Md. 22 0.9 0 1 0 22 0.6 

Westmoreland, Pa. 1 30 5.5 1 6  2.2 1 3  2 . 1  1 59 4.3 
A l legheny, Pa. 2 1 9 9.3 45 6.2 36 6.0 300 8 . 1  
Somerset, Pa. 50 2. 1 0 0 51  1 .4 

Total 2350 1 00.0 732 1 00.0 598 1 00.0 3682 1 00.0 

a Local com muters were residents of county prior to SRC-II  employment and d rive daily to 
work and back home. 

b Movers were not county residents prior to SRC-I I employment but m oved permanent 
residence there subsequent to employment. 

cT ravelers live in county du ring the week, maintain a permanent address outside the 90-
min (70-mile) zone, who commute home on weekends or less often. 

Table 4.20. Estimated distribution of SRC- I I  workers (3800 peak employment) in 
the five-county impact region 

County Commuters Travelers Movers Total 

Total 2387 757 663 3807 
(63%) (20%) ( 1 7% )  ( 1 00%) 

Monongalia 888 507 437 1832 

Fayette 370 64 55 489 

Allegheny 222 47 40 309 

Marion 1 77 33 30 240 

Westmoreland 1 31 1 7  1 4  1 62 
--

Five-county total 1 788 668 576 3032 

Remain ing area 599 89 87 775 
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Table 4.2 1 .  Estimated distribution of commuters, travelers, and movers b y  county, 
peak constructior>-phase employment (5000) in 1983 

Commutersa Travelersb Moversc Total 
County 

No. % No. % No. % No. % 

Monongalia, W. Va. 1 1 56 36.5 610 62.3 536 62.7 2 1 75 43.5 
Marion, W.Va. 230 7.3 43 4.4 38 4.4 302 6.0 
Preston, W. Va. 80 2.5 29 3.0 25 2.9 1 28 2.6 
Harrison, W.Va. 96 3.0 1 4  1 .4 1 3  1 .5 1 20 2.4 
Taylor, W.Va. 55 1 .7  15  1 .5 1 3  1 .5 80 1 .6 

Garret, Md. 60 1 .9 14 1 .4 1 2  1 .4 83 1 . 7  

G reene, Pa. 91 2.9 1 5  1 .5 1 3  1 .5 1 1 6 2.3 
Washington, Pa. 1 26 4.0 1 4  1.4 1 3  1 .5 1 50 3.0 
Fayette, Pa. 481 1 5.2 82 8.4 71 8.3 6 1 7  12 .3 

Brooke, W.Va. 37 1 .2 2 0.2 0.2 40 0.8 
Ohio, W.Va. 29 0.9 14 1 .4 12  1 .4 52 1 .0 
Marshal l,  W.Va. 45 1.4 1 4  1 .4 1 2  1 .4 68 1 .4 
Wetzel, W.Va. 20 0.6 0.1 0 0 21  0.4 
Doddridge, W.Va. 1 2  0.4 0.1 0 0 1 3  0.3 
Lewis, W.Va. 20 0.6 1 0.1 0 0 2 1  0.4 
Barbour, W.Va. 29 0.9 14 1 .4 1 3  1 .5 53 1 . 1  

Allegany, Md. 79 2.5 0. 1 0 0 80 1 .6 

Westmoreland, Pa. 1 69 5.3 28 2.9 24 2.8 2 1 5  4.3 
Allegheny, Pa. 287 9. 1 53 5.4 47 5.5 376 7.5 
Somerset, Pa. 64 2.0 1 4  1 .4 1 2  1 .4 87 1 . 7  

Total 3 1 66 100.0 979 1 00.0 855 100.0 5000 1 00.0 

a Local commuters were residents of county prior to SRC· I I  employment and d rive dai ly  
to work and back home. 

bTravelers l ive in county du ring the week, maintain a permanent address outside the 
county, and commute home on weekends or less often. 

cMovers were not county residents prior to S R C- I I  employment but moved permanent 
residence there subsequent to employment 

Table 4.22. Estimated distribution of SRC· I I  workers (5000 peak employment) in 
the five·county impact region 

County Commuters Travelers Movers Total 

Total 3 1 66 979 855 5000 
(63%) (20%) ( 1 7% )  

Mononga l ia  1 1 56 6 1 0  536 2302 

Fayette 481 82 7 1  634 

Allegheny 287 53 47 387 

Marion 230 43 38 3 1 1  

Westmoreland --..!.§Q � � 221 

Five·cou nty total 2323 8 1 6  7 1 6  3855 

Remaining area 843 163 1 39 1 1 45 



4-60 

Ind i rect empl oyment 

At peak construction empl oyment ,  about 1 600 addi tional  i ndi rect jobs  a re expected to resul t from 
the di rect empl oyment of the estimated 3800 persons  at the SRC- I I  project s i te .  The di stri bution 
of  these i ndi rect j obs  among the counti es i s  s hown in  Tabl e 4 . 2 3 .  Tabl e 4 . 24 g i ves estimates the 
i ndi rect jobs c reated by an estimated 5000 peak work forc e .  

County 

1 
2 
3 
4 
5 
6 
7 
8 

Total 

Table 4.23. Estimated SRC·II indirect employment at 
peak construction employment phase (3800) in 1 983 

Area 

Monongalia County, W.Va. 
Marion County, W.Va. 
Preston County, W.Va. 
Harrison County, W.Va. 
Taylor County, W.Va. 
Garret County, Md. 
G reene County, Pa. 
Fayette County, Pa. 
Sum of counties 1 -8 
Sum of counties 1 -8 plus  

Brooke County, W.Va. 
Ohio County, W.Va. 
Marshall County, W. Va 
Wetzel County, W.Va. 
Doddridge, County, W.Va. 
Lewis County, W.Va 
Barbour County, W.Va. 
Al legany County, Md., and 
Somerset County, Pa. 

Sum of Al legheny County, Pa. 
Westmoreland County, Pa. 
and Washington County, Pa. 

Secondary employment 

568 
81 
46 
40.6 
40.6 
1 7  
34.8 

208.7 
1 206 

1322 

267 

1 589.0 

Table 4.24. Estimated indirect employment (5000 peak) of SRCII 
demonstration phase construction, 1983 

County 

1 
2 
3 
4 
5 
6 
7 
B 

Monongal ia, W.Va. 
Marion, W.Va. 
Preston, W.Va. 
Harrison, W.Va. 
Taylor, W.Va. 
Garret. Md. 
Greene, Pa. 
Fayette, Pa. 

Area 
Secondary 

employment 

1 037 
1 58 

70 
70 
67 
45 
65 

391 
Su m  of counties 1 - B  1 903 
Sum of counties 1-8 plus 2 1  B4 

Brooke, W. Va., Oh io, W. Va., Marshall, W. Va., 
Wetzel, W.Va., Doddridge, W.Va., Lewis, W.Va., 
Barbour, W. Va., Al legany, Md., and Somerset, Pa. 

Sum of Westmoreland, Pa., Al leghney, Pa., 490 
and Washington, Pa. 

Total 2674 
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I n d i rect job  est imates are deri ved from R IMS  mul t i p l i ers ( adjusted and l oca l i zed ) , wh i c h  were 
presented i n  the basel i ne envi ronmental sec tion (Tabl e 3 . 1 7 ) .  I nd i rect empl oyment at peak con
struction may be somewhat l arger if there i s  a s i g n i f i cant amount of l ocal purchase of construc
t i on materi a l s and pl ant eq u i pment .  

Demog raph ic  c hange 

The avai l ab i l i ty of a l abor force wi l l i ng and abl e to commute dai l y to the project work s i te i s  
expected to be re l ati vely l arge i n  both the 3800 and 5000 cases . The rel at i ve ly  brief duration  of 
the construction  phase of the proj ect can be expected to sti mu l ate da i l y commuti ng and week ly  
travel i ng ( part-ti me movers ) and l ead to  a mi n imum of permanent movers . Th i s  i s  espec i a l l y  true 
among  con struction  craftsme n ,  most of whom are on the payrol l for only part of the construc t i on 
peri od . On the other hand , i f  the avai l ab i l i ty of fuel for commuti ng and travel i ng 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 permanentl y to the l ocal 
area rather than conti nue to commute home on weekends . Impl ement ing  and promot i ng commuter buses 
from major  popu l a t i on centers and/o r car or  van pool i ng cou l d  mai nta i n  or  i ncrease the proporti on 
of commuters , even under these condi t i ons . 

When the factors of l abor avai l ab i l i ty ,  s i te acces s i b i l i ty ,  and job  work-phase cha racteri sti cs  are 
con s i dered jo i nt ly  for the cons truc t i on p ha se of the proj ect ,  mi gration  patterns of SRC- I I  workers 
can be est imated . The re sul ts of thi s exami nation are presented i n  Tabl e s  4 . 1 9  and 4 . 20 fo r the 
3800 case and Tab l e s  4 . 2 1 and 4 . 22 for the 5000 case . 

To determi ne change i n  popul ati on , i t  i s  poss i b l e  to uti l i ze an empl oyment to popul ation  rat i o  to 
adj u st  for those l aborers who i n-mi grate wi th the i r fami l i es . A seri e s  of recent stud ie s  of TVA ' s  
nucl ear power p l a nt constructi o n  program i nd i cate that about 6 5%  of movers bri ng  fami l i e s  and that 
the average con struct ion  wo rker fami l y  s i ze i s  3 . 2 .  Because o f  TVA ' s  g eograp h i c  proximi ty and 
recent experi ence , these factors  were u sed to est imate SRC- I I  area popul at ion  growth for 1 983 , the 
currently expected  peak constructi o n  year . On thi s bas i s ,  e st imated popu l at i on i n-mi gration  to 
a l l l ocal commun i t i es i s  about 2400 new resi dents i n  the 3800 case  and 3 1 00 i n  the 5000 case . 
Monongal i a  County ,  wh i ch i s  the pri mary i mpact county, i s  projected to recei ve 1 575  i n -mi grants i n  
the 3800 case and 1 92 5  i n  the 5000 case . Thi s i ncrease amounts to on ly  2 . 0% i n  the 3800 case and 
2 . 5% in the 5000 case of the county ' s  expected popul at i on in 1 985 . The d i stri bution  among 
affected count i e s  of total SRC- I I - i nduced popul at i on growth wo ul d be  expected to fol l ow the 
same d i stri bution  of con structi on l abor i n-mi g rants as  shown in Tabl es 4 . 20 ( 3800 ) and 4 . 22 ( 5000 ) .  

I ncome 

Estimates of constructi on-phase  payro l l  expendi tures are g i ven i n  Appendi x V Tabl es V . 6  and V . 7 ,  
for construction  noncraft and crafts , respecti vel y .  Duri ng the pea k construction  year ,  total 
payrol l s  are estimated to generate i ncome of o ver  $ 1 00 mi l l i on for the 3800 worker case and 
$ 1 30 mi l l i on fo r the 5000 case . Based on the n umber of SRC- I I  empl oyees per county ,  a l l owi ng 
fo r outsi de l ea kage from i ncome , and appl yi ng the mul t i pl i ers from Tabl e 3 . 1 8 ,  county estimates 
of the i ncome generated at  peak construction  empl oyment are made . These est imates are shown i n  
Tabl e s  4 . 25 and 4 . 26 .  

Pri ces 

The 2 . 0  to 2 . 5% tempora ry i nc rease in popu l ation  in Mononga l i a  County and 2400 to 3 1 00 persons !or  a l � count i e s  i � not expected to cause p ri ces of most  goods and serv i ces to ri se beyond normal 
l nfl atl on . The prl ces for goods such as food , c l othi ng , and a utomob i l es are establ i s hed i n  
wi de r  reg i onal  ma rkets that s houl d absorb the new demand by constructi on wo rkers wi thout affecti ng 
pr i ce s .  Ut i l i ty rates are ri s i ng and w i l l  cont inue  to ri se , but  thi s i nc rease wi l l  not be due 
to the SRC- I I project .  I t  i s  not  anti c i pated that  e i ther the el derly  o r  moderate- to  l ow-i ncome 
g roups wi l l ,  i n  general , experi ence adverse econom i c  i mpacts due to the l ocation  of SRC- I I i n  
Mo rgan town . I ncr�a sed �ompeti t ion  for moderate- to l ower-pri ced dwel l i ng s  and rental un i ts may , 
howe�e r ,  have an l nfl atl ona ry effect on that segment of the ho u s i ng market , s i nce hou s i ng pri ces 
are l nfl uenced by l ocal condi t ion s .  Th i s  cou l d adversel y  i mpact moderate- to l ow-i ncome and 
el derl y peopl e .  

Hou s i ng 

The prev i o u s l y  reported analysi s est imated that , for the 3800 case , about 1 250 workers wi l l  
mi grate i nto the fi ve-county project area duri ng the con struct ion  phase of the SRC- I I  p l a n t .  
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Table 4.25. I ncome (1980 dollars) from SRC-II  d irect 
employment (3800 peak) by county, peak construction 

employment, 1983 

Total 

County 
consumption PCe Income 

demand multipl ier ( 1 03 $) 
( 1 03 $) 

Monongalia, W.Va. 21 ,455 2.0369 43,702 
Marion, W.Va. 3,153 1 .8470 5,824 
Preston, W.Va. 1 , 1 90 1 .8359 2,1 85 
Harrison, W.Va. 1 ,346 2. 1 473 2,890 
Taylor, W.Va. 9 1 2  2.0676 1 ,886 

Garret, Md. 662 1 .7501 1 , 1 59 

Greene, Pa. 1 ,294 2.5339 3,279 
Washington, Pa. 1 ,620 2.7557 4,464 
Fayette, Pa. 6,443 2. 1 337 1 3, 747 

Brooke, W.Va. 2 1 0  
Ohio, W.Va. 3 1 3  
Marshall, W.Va. 523 
Wetzel, W.Va. 2 1 0  2.3531 5, 1 70 
Doddridge, W.Va. 105 
Lewis, W.Va. 2 1 0  
Barbour, W.Va. 3 1 3  

Al legany, Md. 3 1 3  

Westmoreland, W.Va. 2,1 79 2.7557 6,005 
Alleghney, Pa. 3,99 1 2.7557 10,998 
Somerset, Pa. 731 2.3531 1 ,720 

Total 47,0 1 2  2. 1 694b 1 0 1 ,987 

BpCE = personal consumption expenditure. 
b l m pl icit 

Thi s  i ncl udes about 575 ful l -t ime resi dents and 670 travel i ng workers who wi l l  return to homes 
outs i de the f i ve-county a rea on  weekends . Monongal i a  County wi l l  recei ve  the l argest  n umber of 
the i n-mi grant s ,  a predi c ted 450 permanent res i dents and 500 travel ers (Tabl e 4 . 20 ) . 

Ba sed on TVA ' s experi ence w i t h  nucl ear power pl ant construct i on , 50% of a l l i n-mi g rati ng workers 
woul d sel ect s i ng l e-fami l y  hou ses ; 24% wou l d sel ect mobi l e  home s ;  and 26% wou l d  sel ect apartments , 
campers , or s l eep i ng rooms . I f  these percentages hel d true for the 3800 wo rker case , i t  wou l d 
be expected that 475 workers wou l d sel ect s i ng l e-fami l y  houses i n  Mononga l i a  County ;  220 wou l d  
sel ect mobi l e  homes ; and 250 wou l d  rent apartments . Of those seeki ng s i ng l e-fami l y  house s ,  67%  
( 3 1 5 workers ) wou l d buy and 33% ( 1 60 worker s )  wou l d  rent . I n  the  5000 case , 575 workers wou l d 
sel ect houses ; 275 , mob i l e  home s ;  and 300 , apartments . Of those seeki ng houses , 385 wou l d buy 
and 1 90 wou l d rent . 

For severa l reasons , the propo rt ion  of i n-mi grants seeki ng houses appears to be too h i g h  for the 
SRC- I I  project . F i rs t ,  TVA ' s  experi ence i s  w i t h  n uc l ear power pl ants , whi c h  take a bout ten 
years to construct , as compared w i t h  the estimated three years for SRC- I I .  The s ho rter construc
tion peri od wi l l  enta i l  a much more trans i ent work force , wh i ch  i s  l ess  l i ke l y  to buy hous i ng .  
Second ,  h i g h  i nterest rates and l ac k  of ava i l ab l e mortgage mon i e s  w i l l  further d i scourage buyi ng  
hou s i ng and wi l l  encourage workers to cons i der buying  cheaper mobi l e  homes or  rent i ng a pa rtments . 
Th i rd ,  s i nce 1 975 , mobi l e  home s i t i ngs  have a lmost  equa l ed construction  of  s i ng l e-fami l y  houses . 
Gi ven the fi nanc i ng s i tua t i on mentioned a bove , i t  i s  not u nreasonab l e  to a s s ume that mobi l e  home 
s i ti ngs wi l l  conti nue  to para l l el , i f  not s urpass , new hous i ng starts . Thi s ,  too , wi l l  encourage 
more construction  workers to sel ect th i s type of hou s i ng . 

Based on these assumpt i on s ,  the hou s i ng demand  reSUl t i ng from project empl oyment for the fi ve
county area and Mononga l i a  County a re s hown i n  Tab l e  4 . 27 for the 3800 ca se . These fi g ures 
represent an estimated 25% of the i n-mi g rants seeking  s i ng l e-fami l y  hou s i ng  for ei ther purchase 
or ren t ;  35% seek i n g  mo bi l e  home space ; and 40% seek i ng apartments , s l eep i n g  rooms , o r  the l i ke .  
Th i s  d i stri bution wou l d  not be expected to change under the h i gher work force scena ri o .  TVA ' s  
experi ence suggests there wi l l  be l i ttl e s ha ri ng  of  hou s i n g  among  workers . 
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Table 4.26. Secondary income (1980 dollars) from S R C- I I  
d irect empl oyment (5000 peak) by county, peak construction 

employment. 1983 

Total final 
Secondary 

County consumption PCE" 
income 

demand multipl ier 
( 1 03 $) ( 103 $) 

Monongalia, W. Va. 25,675 2.0369 52,297 
Marion, W. Va. 3,944 1 .8470 7,284 
Preston, W.Va. 1 ,591  1 .8359 2,920 
Harrison, W.Va. 1 ,592 2 . 1 473 3,4 1 9  
Taylor, W.Va. 1 ,03 1 2.0676 2 , 133 

Garret, Md.  1 ,045 1. 7501 1 ,830 

G reene, Pa. 1 ,51 7 2.5339 3,844 
Washington, Pa. 2,006 2 .7557 5,528 
Fayette, Pa. 8, 1 3 1  2 . 1 337 1 7,350 

B rooke, W. Va. 533 2.3531  1 ,253 
Ohio, W.Va. 627 2.3531 1 ,475 
Marshall, W.Va. B3B 2.3531 1 ,970 
Wetze l, W.Va. 267 2.3531  62B 
Doddridge, W.Va. 1 97 2.3531  462 
Lewis, W.Va. 267 2.3531 628 
Barbour, W.Va. 630 2.3531 1 , 481 

Allegany, Md. 1 , 1 6 1  2.353 1 2,731 

Westmoreland, Pa. 2,842 2.7557 7,833 
Alleghney, Pa. 4,888 2.755 7 1 3,467 
Somerset, Pa. 1 , 1 1 3  2.3531 2,61 7 

Total 59,900 2 . 1 694b 1 31 , 1 50 

"PCE = personal consumption expenditure. 
b l mpl ic it. 

Table 4.27. Predicted housing demand resulting from in-migrating SRC-I I 
construction workers (3800 ) to the primary impact area 

and Monongalia County 

Type housing sought 
F ive-county Mononga l ia 

i m pact area County 

Houses 31 5 240 
Mob i l e  homes 435 330 
A partments, sleeping rooms, campers, etc. 500 380 

Total 1 250 950 
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It was estimated that about 3% ( 5 1 4  un i ts ) of the s i ngl e-fami l y  houses in Mononga l i a  County were 
offered for sal e in 1 980 ( Sect . 3 . 2 . 4 . 4 ) . About 20  to 25%  were pri ced bel ow $40 , 000 . I n  add i t i on , 
an unspeci f ied  n umber wi l l  be ava i l abl e for rent . Based on these estimates i t  can be concl uded 
that , after excl udi ng normal demand , a suffi ci ent n umber of  s i ngl e-fami l y  dwel l i ngs  exi st to meet 
SRC- I I -generated demands i n  the 3800 case . Howeve r ,  tak i n g  i nto account the l i mi ted amount of 
l ow to moderate ly  pri ced stock and l i ke ly  demands by c urrent res i dents see k i ng to break i nto 
that marke t ,  an excess demand for the l ow-cost  un i ts i n  Monongal i a  County may occ u r .  Furthe r ,  
i t  i s  n o t  expected that SRC- I I - rel ated demand for s i ngl e-fami l y  hou s i ng wi l l  b e  a probl em i n  the 
other counti e s .  

I n  the 3800 worker scenari o ,  i t  i s  estimated that there wi l l  b e  suff i c i ent apartments , rooms , and 
hotel and motel accommodations  to meet tota l projected demands ( Sect . 3 . 2 . 4 . 4 ,  Tabl e 3 . 20 ) . 
These rental properti es , howeve r ,  a re not a l l of equal  q ua l i ty ,  and some may not be habi tabl e .  
One potent ia l  probl em cou l d ari se from competi ti on for the avai l abl e l ow-pri ce rental u n i ts 
among workers , col l ege students , and those on fi xed i ncomes , parti cu l arl y i n  August and September 
when demand  by students i s  the g reatest . Thi s may dri ve up rents , espec i a l l y  i n  l ower-pri ced 
stock , the portion of hou s i ng stock tradi ti onal l y  i n  g reatest demand by students and those on 
fi xed i ncomes . The project , g i ven i ts associ ated s hort-term demands on hous i ng , i s  not l i ke ly  
to  st imu l ate the construction  of  new rental un i ts to  a l l ev i ate potent i a l  s hortage s .  

Because o f  thei r i ncome , construction  workers wi l l  have a competi ti ve edge over students and those 
on fi xed i ncomes in seek i ng  rental hous i ng .  Gi ven th i s  competi ti ve d i sadvantage , students and 
those on fi xed i ncomes wi l l  be forced to e i ther pay h i g her  rent or accept l ower q ua l i ty hous i ng .  

The most  seri ous  s hortage of  hou s i n g  i n  the 3800 case w i l l  l i ke ly  be i n  the mob i l e  home category .  
Thi s prob l em i s  addressed i n  the Reg i on V I  hous i n g  ana lys i s  study done by the P l a n n i n g  and 
Devel opment Counci l .  Repre sentati ves of  the l ocal mobi l e  home i ndustry estimate that there are 
currently 1 00 to 1 50 mobi l e  home rental spaces avai l abl e i n  Monongal i a  County and another 200 
l ots that are potent ia l l y  s u i tab l e for mobi l e  homes . Consequentl y ,  i t  i s  cons i dered l i ke ly  that 
the l ocal mobi l e  home i ndustry can meet a port ion  of the anti c i pated mobi l e  home demand . Un l es s  
i t  i s  demonstrated that a permanent demand for mobi l e  homes wi l l  conti nue p a s t  1 983 , i t  i s  
un l i ke ly  that new mobi l e  home parks wi l l  b e  devel oped . I f  s uffi c i ent mob i l e  home spaces are 
not avai l ab l e  i n  the Monongal i a  County area , workers wi l l  be forced to seek a l ternati ve hou s i ng 
types , exacerbat ing  the probl ems wi th other l ower-pri ced or rental u n i t s .  

Overal l ,  i n -m i g rati ng construction  workers wi l l  exert pressure i n  the hou s i ng market i n  the 
i mpact area ; s hortages i n  certa i n  hou s i ng types w i l l  be experi enced ; and pri ces may be i nfl ated 
beyond the i r  normal rates of i ncrea se . Section  4 . 6 . 2  addresses  mi t i gat ing  measures  that wi l l  
be taken i n  the area of hou s i ng . 

The expected hou s i ng demand assoc i a ted wi th i n-mi g rat ion , a s sumi ng  a work force of  5000 , are 
summari zed i n  Tabl e 4 . 28 .  A tota l  of 1 1 50 new u n i ts wi l l  be needed i n  Monongal i a  County at peak 
demand , and 1 530 wi l l  be needed in the fi ve-county i mpact a rea . The margi na l  i ncreases i n  
demands o ver  the 3800 case are l i ke l y  to exacerbate the i mpacts noted for the smal l er work force . 
I t  i s  un l i ke l y  that the s i ng l e-fami l y-home market wi l l  be more seri ous ly  affected . The s i tuati on , 
howeve r ,  wi l l  worsen i n  the l ower-pri ced rental and mob i l e  home markets . W i t h  even g reater 
demands , pri ces wi l l  be i nfl ated , and l ow- i ncome fami l i es  and students cou l d  be negat i ve ly  
affected by  the  greater  b i dd i ng power of  the  construction  work force . The s i tuation  warrants 
mi ti $ati ng acti ons to protect the c u�rent  occupants of rental un i ts and mob i l e  homes . Temporary 
hous l ng for workers cou l d  hel p a l l ev l ate the potent ia l  probl ems . 

Table 4.28. P redicted housing demand resulting from in
migrating SRC-" construction workers (5000) to the 

primary impact area and Monongalia County 

Type housing Five-county M onongalia 
sought im pact area Cou nty 

Houses 385 290 
Mobile h omes 535 400 
Apartments, sleeping 610 460 

rooms, campers, etc. 

Total 1530 1 1 50 
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Publ i c  serv i ces  

One  of  the  pri mary focal poi nts i n  ana l yz i ng i mpacts of  the  propo sed fac i l i ty i s  publ i c  servi ces . 
The anal ys i s that fol l ows examines  on a more spec i f i c  bas i s the pos s i bl e i mpacts on various  
servi ces offered by Morgantown and by Monongal i a  County .  The ana l ys i s  concl udes that  l ocal 
commu n i t i e s  wi l l  not experi ence the magn i tude of  i mpacts a s soc i ated w i t h  a c l a s s i c  " boom-town " 
s i tuat ion . I n  the Un i ted States , boom-towns are typi cal l y  experi enced i n  the Rocky Mounta i n  and 
Upper Great P l a i n s  states , where smal l commun i ti es ( severa l  hundred to severa l thousand peopl e )  
havi ng very l i ttl e p ri vate and publ i c  i nfrastructure are o verwhel med by the i n -m i g ration  of several 
thousand workers and dependents . 5 0 - 52 Th i s  s i tuat ion  does not exi st i n  the Morgantown area , 
where the c urrent popu l at ion  i s  s ubstanti a l  and the i nfra s tructure h i g h l y  devel oped i n  compari son 
w i t h  boom-town commun i ti e s .  I n  addi t ion  to be ing  a much l arger communi ty ,  the ava i l ab i l i ty of 
much greater numbers of workers wi th i n  da i l y  commuti ng d i s tance of the proposed fac i l i ty reduces 
g reatl y the l evel of project i n-mi g ration  to the Morgantown area i n  both rel ati ve and absol ute 
terms in compar i son wi th boom-town s i tuati ons . These factors tend to reduce the potent ia l  for 
i ncreased cr ime and a l coho l i sm rates often unfa i rl y  and i ncorrectl y a ssoci ated wi th construct i on 
workers . Thus , the pos s i b l e  occurrence of severe , unmanageabl e publ i c  serv i ce i mpacts i n  Morgan
town and i n  Mononga l i a  County ,  as  a resul t of construction  or  operati on  of  the proposed fac i l i ty ,  
cannot b e  proj ected . 

The publ i c  serv i ce i mpacts l i ke ly  to occur  i n  a l l communi ti es experi enci ng i n -mi grati on of SRC- I I  
workers are o f  a more s ubtl e ,  i ncremental nature . Such  i mpacts o ri g i nate i n  l ocal , State , and 
Federal taxati on pol i c i es , and they anti c i pate the i nabi l i ty of the resul ti ng revenues  to compen
sate for  costs of l oca l  servi ces  extended to  i n-mi g rants . Wherea s vari ous  sources of reven ue 
do exi s t ,  the i nab i l i ty of  al l l ocal j uri sd icti on s ,  for e i ther geographi cal o r  l egal  reasons , to 
l evy a property tax on the proposed fac i l i ty el i m i nates an  essenti a l  revenue source that no rmal l y  
a s s i sts l ocal governments i n  payi ng the costs of  publ i c  serv i ces t o  the fami l y  un i t .  ( For  an 
exten s i ve cost/ benefi t ana l ys i s  of th i s  i ssue  i n  respect to another proposed Federal fac i l i ty ,  
see ref .  53 . )  I n  effect ,  the subs i di zation  of serv i ces to s i ng l e fami l y  u n i t s  normal l y  provi ded 
through p roperty taxes on s ho rtfal l i n  revenue ,  a l though i t  i s  expected to be a rel at i vel y smal l 
propo rtion  of  each commun i ty ' s  aggregate l ocal budg et ,  wi l l  have to be made up  e i ther through 
revenue from other l ocal  o r  state sources o r  through  a modest reduction in serv ices , such as 
h i gher student to teacher rat i o s  or  l ower pol i ce to per thousand popu l at ion  rati o s . 

School s 

Con structi on-phase i mpacts on l ocal  school  systems wi l l  resu l t  from i n-mi grat i ng movers wi th 
fami l i es . Th i s  i mpact wi l l  be centered i n  Mononga l i a  County , where a bout 65%  of the permanent 
movers are expected to bri ng fami l i es ( Tab l e 4 . 29 ) . Assumi ng an average constructi on  worker 
fami l y  s i ze of 3 . 2  person s ,  Monongal i a  wi l l  recei ve  about 340 i n-mi grati ng ch i l dren i n  the 3800 
case  scenar i o .  Based on  1 3  TVA power pl ant constructi o n  s urveys , 50% of these ch i l dren ( 1 70 )  
wi 1 l  b e  of  pri mary school  age , and 1 4 %  ( about 5 0  c h i l dren ) wi l l  b e  of  h i g h  school age . Base1 i ne 
proj ect ions  ( Sect .  3 . 2 . 4 . 5 )  i nd i cate that Mononga l i a  County school s possess  an excess  capac i ty 
for about 1 900 students i n  the e l ementary school s ,  a bout 400 students i n  the j un i o r  h i g h  school s ,  
and about 30 students i n  the h i gh school s .  I t  i s  unc l ea r ,  however ,  i f  the add i ti on of the pre
di cted 50 h i gh school students wou 1 d  s i gn i fi cantl y add to the prob l ems of o ve rcrowd i ng c urrently 
exi sti ng at some of  the h i gh sc hoo l s .  

Table 4.29. Predicted family composition of in-mig rating SRC-I I  construction 
workers to the primary impact area and Monongalia County 

3800 case 5000 case 

F ive-county M onongal ia Five-county Monongal ia 
impact area County i mpact a rea Cou nty 

Movers with fam i l ies 370 285 465 350 
N u mber of ch i ldren 450 340 560 420 
P rimary school ch i ldren 225 1 70 280 2 1 0  
H igh school ch i ld ren 65 50 80 60 
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A pos i t i ve outcome of the i n -mi g rati ng s tudents w i l l  be the county ' s  i ncreased revenues from the 
State of West  V i rg i n i a  for a bout 220 add i t i onal  school c h i l d ren in the past yea r .  County Board 
of  Educati on per pupi l expendi ture for the 1 980- 1 981 school year i s  $ 1 786 , of wh i ch  the state 
supports 6 5% .  The add i t i onal  students resu l t i ng from i n -mi grati on to the county wou l d ,  therefore , 
i n  the pea k year , generate an add i t i onal $250 , 000 to be used by the Board of Educat i on . Because 
of the exces s student capac i ty bel ow the h i g h  school l evel , much of  the state support cou l d  be 
u sed to upgrade the h i g h  school s to accommodate the expected 50 add i t i onal i n-mi grati n g  students . 

Add i ti onal l y ,  mon i e s  may be ava i l ab l e  through  PL 8 1 -874 , whi ch  mandates payments to reimbu rse 
l ocal schoo l s  for the cost of educati ng c h i l dren whose parents l i ve and/or work at Federal 
i nsta l l at i ons . Federal a i d  to school s i s  d i s cu ssed in Append i x  V ,  Sect . V . 5 .  

I n  the 5000 worker case , Monongal i a  County i s  pred i c ted to recei ve 420 i n -mi grati n g  c h i l dren . 
( Tabl e 4 . 29 ) . About 21 0 w i l l  be of pri mary s chool age and 60 of h i g h  school age .  Monongal i a  
County p rimary s chool s w i l l  not be s i gn i fi cantly affected by th i s  d i fference , but greater stress  
wi l l  be  pl aced on  the h i g h  school s .  

I n  the 5000 wor ker case , an addi t i onal  $60 ,000 of State student s upport wou l d  be generated i n  the 
peak yea r .  Aga i n ,  these funds cou l d  be u sed to a l l ev i ate probl ems due to overcrowd i ng i n  the 
h i gh school s .  

Publ i c  f i nance 

Because DOE wi l l  own the SRC- I I  fac i l i ty through the constructi on and demonstrati on pha�es , no 
county property taxes wi l l  be generated . Th i s  wi l l  resu l t in a m inor  net decrease in county 
property tax revenues through the removal of  th i s  l and from the tax rol l s .  DOE may , howeve r ,  
e l ect t o  make i n -l i eu -of-tax payments . An i ncrease i n  county property tax revenue may resu l t from 
constructi on workers purchas i ng new ly  constructed houses or from i ncreased property va l ues caused 
by i ncreased demand from S RC- I I  workers . 

Because of state tax exempti ons , bus i ne s s  and occupation ( B&O)  and s a l e s  taxes w i l l  not be col 
l ected d i rectly from the pl ant dur ing  the construct ion and demonstrat i on phases .  B&O taxes are 
anti c i pated to be co l l ected i n d i rectly from s ubcontractors dur ing  pl ant construct i on . Th i s  i s  
est imated to amount to $ 1 1 m i l l i on that wou l d  accrue to the State o f  West V i rg i n i a .  The C i ty of  
Morgantown w i l l  al so col l ect B&O  taxes from SRC- I I subcontractors l ocated w i t h i n  i ts boundari e s . 
State s a l e s  tax wi l l  be col l ected for purchases made by SRC- I I  workers . Al s o ,  S RC - I I workers and 
i nd i rect job  hol ders w i l l  p ay in excess of $ 1 1 m i l l i on in State i ncome taxes over the course of 
cons truction , rang i n g  from $45 ,000 the fi rst year  to $3 . 5  mi l l i on at the pea k .  

Pol i ce and f i re 

Ba sed on the est imates of  popu l ation  i nc rease stemm i ng from the construct i on of S RC- I I , the 
growth in demands for pol i ce and f i re protect i on shou l d  be re l ative l y  smal l ,  parti cu l arl y outs i de 
Mononga l i a  Co unty .  Currentl y ,  the C i ty of  Morgan town has a pol i ce force of 48 , w i th authori zati on 
for 2 more offi cers . The Mononga l i a  Sheri ff ' s Department  cons i sts of 1 7  deput ies  i n  add i t i on 
to the s heri ff ( Sect .  3 . 2 . 4 . 5 ) . The rat io  of  l aw enforcement personnel to pupul ation for Morgan 
town i s  1 . 74  per 1 000 peopl e and 1 . 3 for the county .  For the 3800 worker case , assuming  that 
these rat i os are a des i rabl e l evel of protection  and assum i ng  an expected popu l at i on i ncrease 
of 1 57 5  in the county , i t  wou l d  requ i re the add i t i on of 2 pol i cemen and/or deput i e s . I ncreased 
traffi c in the v i c i n i ty of the project s i te from construction  acti v i t i e s , however , may requ i re 
add i t i onal  personnel . Overa l l , a l though s ome i ncrease i n  staff may be necessary ,  the qual i ty 
of  pol i ce ser v i ces wou l d not be seri ous ly threatened . 

A s imi l ar s i tuat i on i s  found regard i ng f ire protecti o n .  Morgantown has  47 f i re f i ghters wi th 
adequate equ i pment .  Mononga l i a  County rel i e s  on 1 3  vol unteer groups . Aga i n , a smal l i ncrease 
in personnel may be warranted . Emergency ambul ance serv i ces for the area are currently fel t 
to be h i g h l y  adequate , and new i n -m i g rants wi l l  not strai n  that serv i ce .  

For the 5000 worker case , the preservati on o f  the pol i ce to popu l ati on rat i o  wou l d  req u i re 3 
addi t i onal l aw-en forcement offi cers . Greater l evel s of a s s i stance i n  traffi c control wou l d  
probabl y b e  needed . S i mi l ar i ncreases i n  fi re personnel may b e  warranted . 

Heal th care 

Monongal i a  County has  a bed space to popu l ation  rat i o  of about 1 0  beds for every 1 000 person s and 
an occupancy rate of  about 85% . The doctor to popu l ati on rat i o  i s  about 5 doctors for every 1 000  
persons . These  l eve l s  are consi dreed by l ocal  hea l th offi c i al s to  be adequate . The  add i t i onal  
i n -mi grants s hou l d  not stra i n  the system , in  e i ther the 3800 or 5000 worker case . 
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Water 

Currentl y ,  70 , 000 peopl e are servi ced by the wate r s uppl y .  Average use  i s  6 . 5  mi l l i on gpd ; peak 
l oads reach 8 mi l l i on gpd .  The exi st i ng water system demand i s  about 50% o f  capac i ty .  The 
c u rrent ave rage per capita  use rate i s  1 1 5  gpd duri ng peak demand ; ave rage demand i s  93  �pd . 
Fo r the 3800 wo rke r  case , i n-mi g ration  to Monongal i a  County a s  a resu l t of SRC- I I  i s  proJ ected to 
peak i n  1 983 wi th 1 575 i nd i v i dual s .  Th i s  represents a potenti a l  i ncrease i n  demand of 1 81 , 1 25 
gpd du ri ng the peak water demand peri od and 1 46 ,475 gpd on the average .  

Wi th a n  i ncrea se i n  demand  o f  l es s  than 2 %  and p l ant excess  capac i ty a t  50% , i n-mi g rants due to 
SRC- I I  wou l d  present no s uppl y probl ems . I ncreased demand  woul d be wel comed because i t  wo ul d 
reduce u n i t  costs . Further , because new serv i ce i s  pa i d  fo r by the owner or devel ope r ,  add i t ional  
l i ne s  or  taps req u i red for new construction  wi l l  be no expense fo r the Water Commi s s i on . 

For the 5000 wo rker  case , i n-mi gration  to Monongal i a  County i s  expected to peak at 1 925 peopl e .  
Th i s  amounts t o  a n  i ncreased demand o f  about 220 , 000 gpd duri ng peaks and 1 80 , 000 gpd o n  the 
average . Th i s  aga i n  presents no s uppl y probl em .  

Sewage 

Sewage treatment  capaci ty for Monongal i a  County i s  6 mi l l i o n  gpd . Cu rrentl y ,  3 . 5  mi l l i on gpd i s  
proces sed . Repai rs to an i nterceptor sewer are schedul ed fo r compl etion  by September 1 98 1 . Thi s 
i nterceptor sewer has  a 1 . 5 mi l l i on gpd capac i ty and wi l l  i ncrease sewage treatment to 5 mi l l i on 
gpd . Upon repa i r  of the i nterceptor sewer , 30 , 000 peopl e wi l l  be serv i ced by the sewe r sys tem . 
Th i s  i nd i cates an average per cap i ta use  of 1 67 gpd . 

Fo r the 3800 worker case , i n-mi gration to Monongal i a  County a s  a resu l t of SRC- I I  i s  expected to 
peak i n  1 983 wi th 1 575 i ndi vi dual s .  Th i s  wou l d resu l t i n  a maxi mum potent i a l  i ncrease of 
263 , 025  gpd , wh ich  wou l d be wel l w i t h i n  ex i st i n g  capac i ty .  Currentl y ,  n o  sewage serv i ce i s  
offered i n  the v i c i n i ty of  the project s i te .  Some wo rkers are expected to res i de i n  tra i l e rs i n  
th i s  area , and they wi l l  req u i re package treatment faci l i ti es for sewage treatment .  I f  uti l i zed , 
th i s  wi l l  l es sen the future demand pl aced on the Morgantown system . 

I na smuch as a new serv i ce i s  pa i d  for by the i nd i v i dua l , the u se  of excess  capaci ty wi l l  have a 
defl ati onary effect on rates by reduci ng  pe r un i t  co sts . Currentl y ,  the Morgantown Sani tary Board 
i s  eager to commi t any exce ss  capaci ty .  SRC- I I -rel ated demands woul d present no s i gn i fi cant 
burden , because  they shou l d  represent on ly  s l i ght ly  more than 25% of the ava i l abl e exces s  capac i ty 
at any t ime .  Thi s as sumes , however , that i n-mi grants move to an area w ith  adequate acces s  to 
exi st i n g  capaci ty and that the avai l abl e excess  capac i ty i s  not fu l l y commi ted to current area 
res i dents who are not c u rrentl y served .  The degree of  stra i n  on  the  exi sti ng  system wi l l  depend 
on the extent to whi c h  these condi t i ons  a re real i zed . 

Maxi mum estimated demand for sewage servi ce i n  the 5000 worker case amounts to 321 , 500 gpd . W i th 
a c u rrent 1 mi l l i on gpd excess  capaci ty ,  adequate s ewage capac i ty exi sts to handl e SRC- I I - i nduced 
needs , s ubject to the assumpti on noted above . 

Transportati on 

Majo r  reg i onal  routes l eadi ng  to the s i te v i c i n i ty ,  s uch  a s  I nterstate 79 , wou l d be adequate for 
commuters . Howeve r ,  the l oca l  road netwo rk ( see Fi g .  3 . 1 ) i n  the i mmed i ate s i te v i c i n i ty cons i sts 
of rural state and county roads that are s tructural l y  i nadequate to accommodate mater ia l s movement 
to the s i te .  Furthermore , these roads are i nadequate i n  capac i ty to accommodate the wo rk force 
commut i n g  traffi c .  Substantia l  upgradi ng of roads and bri dges wi l l  be necessary .  Fai l ure to 
do so before construct i on wou l d  create many probl ems , i nc l ud i ng  congest ion , safety hazards , 
i ncreased a i r  pol l ut i on , and greater l evel s of road mai ntenance . 

The West  V i rgi n i a  Department of H i g hways ful l y  recogni zes that the structural and operati onal 
capaci ty of exi sti ng l ocal road networks i s  i nadequate to accommodate the traff i c  in workers and 
materi a l s requ i red for construction  of  the proposed S RC- I I proj ect in ei ther scenario  and has 
deve l o ped a seri e s  of stud i es to ful fi l l  a commi tment  to provi de adeq uate a cces s to the i ndustri a l  
s i te ( personal commun i cat ion , Charl e s  L .  Mi l l e r ,  Wes t  Vi rg i n i a  Traff i c  Commi s s i one r ,  J u l y  2 ,  1 980 ) . 

The fi rst of the studi e s  ha s been d i rected towa rd des i gn and contract p l a n s  for temporary i mprove
ments to exi s t i n g  roadways between I - 7 9  Westover I n terchange and the s i te .  I nc l uded i n  these 
stud i e s  are secti ons  of  Co . 49 from U . S .  1 9  to I-79 Westover I nterchange , W . V .  1 00 from Granvi l l e  
to the j uncti on  of Al t .  W . V .  7 at Scotts Run , W . V .  7 at Scotts Run to Jct .  Co . 53 a t  Wade Schoo l , 
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and Co . 53 from Wade Schoo l  to Fort Marti n .  The i mprovements w i l l  be made over 8 . 1  m i l es of h i gh
way . Repavi ng and w i den i ng , drainage modi fi cati ons , roadway acqu i s i t i on ,  uti l i ty rel ocati on , 
s trengthen i ng of concrete T-beams for bri dges , rep l ac i n g  br i dges , structure bori ngs , eros i on 
control , and mai ntenance of traffi c are under cons i derati on for each of these secti ons . F i na l  
pl ans  are expected for  comp l et i on of  the  temporary work i n  January 1 98 1 ; con struct i on i s  p l anned 
for spri ng  1 98 1 . Th i s  temporary access wi l l  accommodate the begi n n i n g  stages of SRC- I I  
constructi on but w i l l  not accommodate peak-phase needs . 

Four a l ternati ves for permanent acces s  to the s i te are al so  under study .  The study w i l l  be 
compl eted by March 1 98 1 . The a l ternat i ves i nc l ude a road connecti on between I -79  Mount Morr i s  
( Pa . ) I nte rchange and W . V .  1 00 a n d  I -79 i nterchange at U . S .  1 9  i n  the v i c i n i ty o f  P l easant 
Val l ey Churc h ,  wi th upgrad i ng of W . V .  1 00 ;  a road connecti on from I -79  Osage I nterchange to 
W . V .  1 00 ;  and re l ocati on of Co . 5 3 .  Vari ous  combi nati ons of these a l ternati ves wou l d  prov i de 
one or two add i t i ona l  access  routes to the s i te .  These routes , pl us  the temporary one , wou l d 
prov i de both a north and south route to the s i te and wou l d reduce the congesti on and u se of 
e i ther one to a reasonabl e fl ow .  

Constructi on o f  permanent roads i s  p l anned t o  b e  comp l eted t o  accommodate the SRC- I I  1 983 and 
1 984 pea k  constructi on peri od . 

H i stori c ,  archaeol ogi ca l , and pal eontol ogi cal  i mpacts 

Secti on 3 . 2 . 4 . 7  descri bes the hi stor ic  and cu l tura l features of the s i te surround i ng the proposed 
SRC- I I  p l ant .  Th i s  sect i on d i scusses the i mpacts of SRC- I I  on these feature s .  

O n  November 1 1 , 1 980 , the Keeper of  the Nati onal Reg i ster w i t h i n  the Heri tage Conservati on and 
Recreati on Serv i ce of the Department of the I nterior i s sued a " Determi nati on of E l i g i b i l i ty 
Not i f i cati on "  ( E . O .  1 1 59 3 )  adv i s i n g  that the Be l l d i na ' s  Bottom , Van Voorh i s  Farm , and Fort Mart i n  
archaeo l o g i cal s i tes are e l i g i bl e  for i nc l us i on i n  the Nat i ona l  Regi ster of Hi stor ic  P l aces . I n  
a l etter o f  September 1 0 ,  1 980 , West V i rg i n i a ' s  State H i stor i c  Preservati on Offi cer ( SHPO ) i n d i 
cated t o  the Keeper o f  the Nati onal Regi ster that , i n  h i s op i n i on , Be l l d i na ' s  Bottom , Van Voorh i s  
Farm,  and Gi ngrich  House were e l i g i b l e .  O n  January 1 3 ,  1 98 1 , the Keeper o f  the Nati ona l  Regi ster 
i ssued a " Determi nation  of El i g i bi l i ty Not i f i cat ion "  advi s i ng that the G i ngri ch House and the 
Fort Mart i n  School /Commun i ty Center are el i g i bl e  for i n c l u s i on i n  the Nati onal Regi s ter  of 
H i stor ic  P l aces . Th i s  correspondence i s  reproduced i n  Appen d i x  U ,  p .  U-6l . 

Subsequentl y ,  consu l tati on between the Department of Energy , the West V i rg i n i a  S HPO , SRC I nter
nati onal , I n c . , and the Adv i sory Counci l  on H i stori c Preservati on took p l ace . I t  was determi ned 
that the construct i on and operati on of the SRC- I I  p l ant  wou l d  have an adverse effect on Be l l d i na ' s  
Bottom , Van Voorhi s Farm ,  Gi ngri ch  House , Fort Mart i n  School , and Fort Mart i n  archaeol og i ca l  s i tes . 

A Draft Memorandum of Ag reement ( DMOA ) has been prepared  by the Adv i sory Counc i l on H i stor i c  Pre
servat i on ( see Appen d i x  U ) .  The DMOA st i pul ates that DOE w i l l  ensure that the measures descri bed 
be l ow are carri ed out .  

Archaeol ogy 

Before i n i ti at i n g  any cons truct i on act i v i t i es that cou l d  affect the archaeol og i cal s i tes , a data 
recovery program for the Be l l d i n a ' s  Bottom ( 46 Mg 7 5 ) , Van Voorhi s  Farm ( 46 Mg 77 ) ,  and Fort 
Mart i n  ( 46 Mg 72 ) archaeol og i ca l  s i tes  wi l l  be deve l oped and carried  out in accordance w i th the 
counci l ' s " Recommendati ons for Archaeol og i cal  Data Recovery Programs " (Archaeo l o g i ca l  Recommenda
t i on s ;  Attac hment 1 ) .  

Data recovery pl ans  for the three archaeol og i cal s i tes wi l l  be devel oped cons i stent w i th the 
counc i l ' s  Archaeol ogi cal Recommendati on s .  Before i mpl ement i n g  the p l an s , DOE wi l l  s ubmi t them to 
the counc i l and the West V i rg i n i a  SHPO for rev i ew in accordance w i t h  the Executive  Di rector ' s  
" Pol i cy for Revi ew of  Proposa l s  for Archaeol o g i ca l  Data Recovery" ( Attachment 2 ) . Shou l d  ne i ther 
the counci l  nor the Wes t  V i rg i n i a  SHPO obj ect wi th in  30 days after recei pt of the p l ans , DOE w i l l  
e n sure that the p l ans  are impl emented ; i f  e i ther party objects , DOE wi l l  con su l t  w i th the West 
V i rg i n i a  SHPO and the counci l  in an effort to resol ve the objecti ons . 

H i stor i c  s tructures 

DOE w i l l  rel ocate the Fort Marti n School /Commun i ty Center to a l ocati on agreed on by the Wes t  
V i rg i n i a  S H P O  a n d  DOE .  
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Before movi ng the Fort Mart i n  Schoo l /Commun i ty Center , DOE wi l l  ensure that i t  i s  properl y 
recorded so that there wi l l  be a permanent reco rd of  i ts exi stence at that l ocati on .  DOE wi l l  
fi rst contact the Nati onal Arch i tectural and Eng i neering  Record ( NAER)  [Heri tage Conservation  and 
Rec reation  Servi ce , Department  of  the I nteri or , Was h i ngton , DC 20243 ( 202-343-6 21 7 ) J  to determi ne 
the l evel of documentat ion requ i re d .  Al l documentation  must be accepted by NAER before the 
rel ocati on . 

Before the bu i l d i ng ' s  re l ocat i on , the SHPO wi l l  be g i ven an opportun i ty to rev i ew and concur w i th 
the s i te to wh i ch the bu i l d i ng wi l l  be moved and the procedures by whi ch  the move wi l l  be 
accompl i shed . 

Wi thi n 30  days a fter the re l ocation of  the Schoo l /Commun i ty Center , DOE wi l l  pro v i de the SHPO 
wi th any documentation he may req u i re concern i ng the condi t ion of the bu i l di ng on i ts new s i te so 
that the SHPO may not i fy the Nati onal  Reg i ster of the status of  the property . 

The SHPO wi l l ,  wi thi n 90 days after the rel ocat ion  of the School /Commun i ty Center , not i fy the 
National  Reg i s ter of the rel ocation and provi de the Reg i s ter wi th hi s op i n i o n , and s upporting  
documentation , on whether the  property i s  s ti l l  el i g i b l e  for the  Nati onal Regi ster . 

The G i ng r i c h  House  wi l l  be adapted at i ts c urrent l ocation  for reuse by DOE . Any renovation , 
a l tera t i on , or rehab i l i ta t i on of  the Gi ngri ch  Hou se wi l l  be undertaken i n  accordance wi th the 
Secretary o f  the I nteri or ' s  " Standards for Rehabi l i tat ion "  ( S tandards ; Attachment 4 ) .  Appl i ca
t ion  of  the  standards w i l l  be  done i n  consul tat i on wi th the  West  V i rg i n i a  SHPO . 

I f  the work to be done cannot be carri ed out  i n  accordance wi th the s tandards , pl ans  for the 
Gi ngr ich  House wi l l  be s u bmi tted , at the des i g n  deve l o pment s tage , to the West  V i rg i n i a  SHPO for 
revi ew and commen t .  I f ,  after revi ew of the pl ans , the West  V i rgi n i a  SHPO i s  of the opi n i on that 
the reuse w i l l  adversel y affec t  the G i ngri ch House , DOE wi l l  req uest further comments of the 
counci l i n  accordance wi th Sect . 800 . 4 ( d )  of the counci l ' s reg u l at ions  and wi l l  take no further 
action  unt i l  the comments of  the counci l  have been obta i ned . 

DOE  wi l l  ensure that the Fort Marti n School /Commun i ty Center and the Gi ng r i c h  House are preserved 
and mai ntai ned in accordance wi th the Secretary ' s  s tandards .  Any future sa l e  or transfer of the 
property conta i n i ng the G i ng r i c h  House  and/or the Fort Marti n School /Commun i ty Center wi l l  
i nc l ude preservati on covenants (Attac hment  5 )  prov i d i ng for the cont i n ued preservation  and 
mai ntenance of  the properti e s  a s  a condi t ion of the sa l e  or  transfe r .  

Add i t i onal  s t ipul ati ons  

Fa i l ure to  carry out the  terms  of  the  agreement req u i res that  DOE aga i n  req uest the  counci l ' s 
comments  i n  accordance wi th 36 CFR Part 800 . I f  DOE cannot carry out the terms of the ag reement ,  
i t  s ha l l not take o r  sancti on any action  o r  make any i rrevers i bl e  commi tment  that wou l d resu l t i n  
a n  adverse effect wi th respect t o  Nati onal  Reg i s ter  or  el i g i b l e  properti e s  covered by the agree
ment or  that wou l d  forec l ose the counci l ' s consi deration  of mod i f i cat ions  or  a l ternatives  to the 
SRC- I I  p l ant and a s soci ated fac i l i ti e s  that coul d avo i d  or  mi ti gate the adverse effect unt i l  the 
commenti ng proce s s  has been compl eted . 

I n  accordance w i t h  Nati onal Reg i s ter  Procedures ( 36 CFR Part 1 202 ) , DOE wi l l  forward documentation 
concern i ng the condi t i on and s i gn i f i cance of a l l l i sted or  el i g i b l e  s i tes to the Keeper of the 
Nati onal Reg i s ter wi th i n two years fo l l owi ng the compl etion  of data recovery or  a l terations  so 
that nomi nations , boundary c hanges , or  el i g i bi l i ty status wi l l  be kept c urrent .  

I f  any of  the  s i gnatori es to th i s  agreement determi nes that  the  terms of  the  agreement  cannot be 
met or  bel i eves a change i s  necessary ,  that s i gnato ry shal l i mmed i a te ly  req uest  the consu l t i ng 
parti e s  to con s i der an amendment or addendum to the agreement .  Such  an amendment or  addendum 
s hal l be executed in the same manner as the ori g i na l  agreement .  

Wi thi n 90 days after carryi ng out  the terms of  the  agreement ,  DOE  s ha l l provi de a wri tten report 
to a l l s i gnatori e s  to the agreement on  the actions  taken to ful fi l l  the terms  of the ag reemen t .  

Al l archaeol og i cal  work ca l l ed for i n  the fi rst two st i pu l at i ons  above wi l l  b e  conducted under 
the d i rect superv i s i o n  of an archaeol og i st or archaeo l og i sts who meet , at  a mi n i mum , the appro
pri ate q ua l i fi cat ions  set forth i n  36 CFR Part 1 2 1 0  ( former ly  36 CFR Part 66 ) ,  Appendi x  C 
(Attachment 3 ) , and who have appropri ate knowl edge and experi ence i n  rel evant prehi stori c or  
h i stori c archaeol og i ca l  work . 

A� l archaeo l o g i ca l  materi a l s ,  a l ong w i t h  fi e l d notes , maps , draw i ngs , and photographi c  reco rds , 
wl l l  be c urated at a s u i tab l e repo s i tory ag reed on by the West  V i rg i n i a  SHPO and DOE .  Mater ia l  
recovered under thi s ag reement and  not  i n i t ia l l y  stored wi thi n the  State o f  West  V i rg i n i a  may be  
recal J ed for curation w i thi n the  State of West  V i rg i n i a  at  such  t ime as  adequate fac i l i ti es are 
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made a va i l a bl e .  DOE wi l l  have access to al l archaeol og i ca l  materi a l s recovered as part of thi s 
proj ect for publ i c  di spl ay purposes and wi l l  en sure that al l such materi a l s are made avai l a b l e 
fo r future researc h by qual i fi ed schol ars and students . 

Cop i e s  of the final reports of archaeo l og i cal data recovery wi l l  be suppl i e d  to the West Vi rg i n i a  
SHPO and the counc i l . A brief,  nontec hni cal account of the resul ts of the archaeol og i ca l  work 
wi l l  be provi ded to DOE and SRC I nternati onal , I nc . , for l ocal publ i c  d i s semi nation at the pl ant 
i n formation cente r .  In  add i t i o n ,  a copy of any fi nal tec hni cal report wi l l  b e  furn i s hed to 
Interagency Archaeo l o g i cal Serv i ce s  ( Heri tage Con servati on and Recreation Serv i c e ,  Department of 
the I nteri o r ,  Was hi ngton , DC 20243 ) for pos s i bl e s u bmi s s i o n  to the National Techni cal I nformation 
Serv i ce ( NT I S ) . Any prec i se l ocati onal data s ho u l d  appear i n  a separate appendi x and may be 
wi thhel d from NTIS publ i cation pursuant to Sec t .  1 1  of the General Authori t i e s  Act of 1 970 , as  
amended ( PL 94-458 ) . 

4 . 2 . 4 . 2  Operational impacts 

Demand for l abo r 

Demand for operati on s  l abor at the proposed coal convers i on demonstration project i s  summarized i n  
Append i x  V ( Tabl e V . 5 ) .  Three genera l  kinds o f  operations l abo r are estimated to be requ i red by 
the coal conversi on projec t ,  total i ng about 460 workers . Th i s  total con s i sts of about 200 G&A 
personnel , 1 50 pl ant operators , and 1 1 0  mai ntenance craftsmen . It i s  expected that operations 
wi l l  beg i n  in l ate 1 983 or earl y 1 984 and that l a bo r req u i rements wi l l  reach these l e vel s at that 
time . 

Pl ant operators are expected to n umber about 1 50 .  As shown i n  Append i x  V ( Tabl e V . 5 ) ,  three 
g rade s ,  or s ki l l  l evel s ,  are requ i red . Typ i ca l  staffing practice suggests that al l or most of 
these operators wi l l  be recru i ted from the ranks of experi enced operators c u rrentl y empl oyed at 
other rel ated k i nds of faci l i ti e s  across  the country .  The 7 0  g rade C operators a re bas i cal l y  
i nexperi enced workers who are tra i ned on the job . Most of them wi l l  be h i red from l ocal and 
reg i onal l abor pool s .  

As shown i n  Appendi x  V ( Tabl e V . 5 ) ,  1 1 0 c raftsmen i n  1 5  separate crafts are req u i red to mai ntai n  
the proposed coal convers i o n  pl an t .  No one c raft i s  needed i n  very l arge numbers . Recrui tment i s  
expected to be l ocal . 

Demography and l abo r force 

The anti c i pated recrui tment of the requ i red 460 operati ons empl oyees i s  outl i ned i n  Appendi x 
Tabl e V . l l  and c l earl y reveal s that the magni tu�e of any po ss i bl e  l abo r i nmi g ration wou l d  be 
mi nor compared wi th that associ ated wi th the constructi on phase . About 260 new resi dent empl oyees 
a re expected for the operation phase . SRC- I I  i n-mi grati ng popu l ation wou l d  decrease from the 
estimated 2400-31 00 i n  1 983 to about 975 ; 650 of these peopl e wou l d  l i ke l y  res i de i n  Monongal i a  
County . In add i ti on , an estimated 465 peopl e wou l d  be empl oyed i n  secondary empl oyment pos i ti o n s  
compared wi th between 1 600 and 2700 secondary j o b s  duri ng t h e  construc t i on phase . Thi s rapi d  
drop i n  empl oyment cou l d  impose hards h i p� o n  a smal l segment o f  the l abor force and cou l d  l ead 
to a s hort-term i nc rease in the l evel of' u oemployment compensati ons . 

Hou s i ng , school s ,  and publ i c  fi nance 

Du ring operation , the SRC- I I  demon s tration pl ant i n-mi gration i s  expected to decrease by between 
1 400 and 21 00 peopl e .  Consequentl y ,  i n  compari son wi th the construction phas e ,  hou s i ng and c l a s s 
room ava i l abi l i ty s hou l d  b e  more than adequate . State i ncome tax col l ecti ons wi l l  fa l l  from over 
$1 mi l l i on to $2  mi l l i on annua l l y  duri ng constructi on to between $1 70 ,000 and $200 , 000 annual l y  
from 1 984-1 987 . Th i s  i nc l �des revenue generated by i ndi rect empl oymen t .  Other state tax col l ec 
t i ons  wi l l  l i ke l y  b e  unc hanged from t h e  construc t i on phase . 

Construct i on and operati ons i mpact mon i toring and mi tigation 

The objecti ve of soci oeconomi c moni tori ng ( Sect . 4 . 5 . 3 . 5 )  is to determi ne ( 1 ) the empl oyment ,  
popul ation , and l and-use c hanges actual l y  res u l t i ng from the con struct i on o f  the pl ant;  ( 2 )  the 
w�ges ,  taxe s ,  and l ocal purchases generated by constructi on ; and ( 3 )  the impacts of these popu l a
tl on ,  empl oyment, and fi scal c hanges on commun i ty i nfrastructure such as hous i ng , school s ,  and 
transporta t i on . To a c h i e ve these objecti ves , a series of s urveys and i ntervi ews wi th SRC- I I  
workers and l ocal publ i c  offi c i al s wi l l  be conducted quarterl y duri ng constructi on and the fi rst 
quarter of operation . The study area wi l l  cons i st of the l ocal commuti ng zone wi th i n  a 60-mi n 
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radi u s  of the s i te ,  wi th  spec i a l  empha s i s on those i nd i vi dual  communi t i e s  i mpacted by construc t i o n  
worker rel oca t i on . Where s i g n i fi cant  negati ve i mpacts are confi rmed , recommenda ti ons  i n  t h e  form 
of addi t i onal mon i tori ng  o r  m i t i gati ng measures wi l l  be made by DOE to l ocal  government and 
p l a n n i ng agenc i es . Spec i fi c  mi ti gat ion  measures for hous i ng are g i ven i n  Sec t .  4 . 6 . 2 : Because 
most of the i mpacts of  the proj ect are predi cted to occur duri ng cons truct i on ,  operatl onal  mon
i tori ng wi l l  not be needed beyond the fi rst quarter of opera t i on . 

4 . 2 . 4 . 3  Impacts  re l a ted to commerc i a l i za t i on 

I ntroducti on 

As in the anal ysi s of the i mpacts duri ng the demo n stra t i o n  phase , a range of  work force est imates 
i s  used to as sess  potent i a l i mpacts duri ng commerc i a l i zati on . The c urrent best ava i l ab l e  est imate 
of  t he work force needed to construct the commerc i a l  p l ant  i s  about 20 mi l l i o n  man-hours over a 
60-month peri od , wi th  a peak work force of 5000 i n  the fourth year .  A h i g her  est i mate i s  based on  
t he c urrent  best ava i l a bl e e st imate of the work force needed to  construct the Tri -State SASOL 
p l ant  i n  Henderson , Kentucky . 54 Current l y ,  the project ion  i s  for a 1 5 , 000 peak work force duri ng 
the 5 2  months  schedu l ed for construct i o n .  Al l owi ng for the fac t  that t he SASOL pl ant  i s  somewhat  
l arger and more compl ex and  wi l l  be  bu i l t  i n  a s l i g ht ly  s horter t i me ,  a 1 0 , 000 worker pea k con
s truction  force for a commerc i a l  SRC- I I  p l ant i s  not unreasonab l e .  Thi s h i g her work force esti 
mate represents  a man-hour to Btu  rat i o  equ i va l ent to that of the Tri -State pl ant . Thu s ,  the 
range u sed for t h i s  anal ysi s is 5000 and 1 0 , 000 . 

Po pu l at ion i ncrease , hous i ng ,  pub l i c  serv i ces , and  taxes are a s sessed to determ i ne potent i a l  
i mpacts  from t he construct i o n  a n d  opera t i on of t he expanded commerc i a l  p l ant . A great deal o f  
uncertai nty i s  neces sari l y  i nvol ved i n  t he anal ys i s  of t h e  commerc i a l  p l ant  becau se of t h e  extended 
t i me frame . Espec i al l y  probl emat i c  fo r t h i s ana l ys i s wi l l  be c hanges i n  pub l i c  serv i ces  offered 
between now and t he s tart of  construc t i on fo r t he commerc i a l  p l a n t .  

For t he 5000 wo rker case , the i mpacts  wou l d  n o t  b e  much d i ffe rent from those a l ready di scus sed 
fo r t he same s i ze wo rk force in the demonstrat i o n  p hase , except t hat t hey wou l d  extend over a 
l onger peri od . I n  t he ab sence of advance pl ann i ng , t he construct ion  of the expanded commerc i a l  
pl ant wou l d  stra i n commun i ty hous i ng and schoo l s duri ng peak con structi on . Th i s  stra i n ,  however , 
coul d be l es sened by mi t i gat i ng measures  ta ken dur ing  construc t i on of the demonstra t i on pl ant  and  
s u bsequent area devel opmen t .  The ensu i ng d i sc u s s i on deal s primari l y  wi th  t he pos s i bl e  i mpacts of  
a 1 0 ,000 worker peak  l abor force . 

Demograph i cs and l abor force 

It i s  e st imated t ha t ,  at max imum , i t  wou l d  requ i re 47 . 5  mi l l i o n  man-hours over a 60-month peri od 
to construct the expanded commerc i a l  pl ant .  T he  work fo rce wou l d  probab l y  peak at  about  1 0 , 000 
in t he t h i rd or  fourth yea r and wou l d  average 5700 empl oyees over the 5 -year peri od . 

I t  i s  e st imated t hat  the l oca l commut i ng l abor poo l cou l d supp ly  a maxi mum of 30% of the l a bor  
req u i rements , on  the average . Another 20%  of t he work  force wou l d be trave l ers , com i n g  i n to the  
commut i ng zone on a week l y  bas i s .  Thus , i t  i s  a s s umed that about  50% of the l abor fo rce wou l d 
move i nto the l ocal  area . Tabl e 4 . 30 summari zes the expected demogra p h i c  c hange a s soc i ated 
wi th  t hese l abor req u i rements . 

Because no actual  work sc hedu l e  i s  avai l a bl e for SRC- I I  commerc i a l i zation , wi th  a 1 0 , 000 peak  
wo rk force , a hypothet i ca l  schedu l e  was deri ved based on  t hat  expected fo r the demonstrat ion  
p l a n t .  Tab l e  4 . 30 s hows t hat  the pea k i n-mi grat ion  i n  any 6-month  period wi l l  be  about  4250 ,  
wi th  a year ly  peak of  a bout  6600  new res i dents .  Cumu l ati ve popu l at ion i ncrease wi l l  peak i n  the 
fourth yea r ,  wi th  a total net i ncrease of over 1 4 , 000 peopl e .  Dramati c  out-mi grat i o n s  are 
expected i n  t he fi fth  yea r and  afte r proj ect comp l et i on . 

I n  comput i ng t he popu l a t i on i ncrease a s soci ated wi th  th i s work force , t he fol l owi ng a s s umpt i o n s  
were made . F i rst , t hat 6 5% of the i n -mi gra t i ng workers wou l d  bri ng fami l i e s  wi t h  an average 
s i ze of 3 . 2  person s .  Secon d ,  i nd i rect empl oyment wou l d  be generated by construction  empl oyment 
under t he same as s umpt i o n s  used for t he demon stra t i on p l a n t .  Th i rd ,  about 90% o f  i nd i rect 
empl oyment wou l d  be fi l l ed by l ocal  res i dents a nd  1 0% by i n -mi grants . Fourt h ,  an i nd i rec t 
empl oyment  i n -mi grat i on wou l d  occur i n  the 6 -month  period fo l l owi ng t he c hange i n  new wo rk 
force empl oyment . 

Stud i e s  of energy-project-rel ated i mpacts  by the Denver Research I nst i tute 55  i nd i cate that 
annual popu l a t i o n  growt h attri butabl e to a spec i f i c  project that does not exceed about 5% 
( " i mpact t hres ho l d " ) of t he projected basel i ne popu l at ion  can be accommodated . The Denver 
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Table 4.30. Demographic change from SRC-II commercialization 

Number 
Total Change of Movers 

Migration Total Cumulative 
Year work in movers and Singles Travelers 

from change population Movers 
force work with families 

indirect in change 
force families employment population 

1987 1 500 500 250 1 62 5 1 8  88 100 0 706 706 
2 1 ,500 1 ,000 500 325 1 ,040 1 75 200 49 1 ,464 2,1 70 

1988 1 3,000 1,500 750 487 1 ,560 263 300 98 2,221 4,391 
2 6,000 3,000 1,500 975 3,120 525 600 147 4,392 8,783 

1989 1 8,000 2,000 1 ,000 650 2,080 350 400 294 3,124 1 1 ,907 
2 9,000 1 ,000 500 325 1 ,040 1 75 200 1 96 1 ,6 1 1  1 3,51 8  

1 990  1 10,000 1 ,000 500 325 1 ,040 1 75 200 98 1 ,5 1 3  1 5,031 
2 10,000 0 0 0 0 0 0 98 98 1 5 , 1 29 

1991 1 7,000 -3,000 - 1 ,500 -975 -3,120 -525 -600 0 -4,245 10,884 
2 2,000 -5,000 -2,500 -1 ,625 -5,200 -875 - 1 ,000 -414 -7,479 3,405 

Research I nsti tute stud i e s  report that growth rates of up to 5% are consi dered stabl e or 
moderate . The l im i t  of the commu n i ty growth process , however , is  not known . I t  does appea r ,  
though , that i n  unmanaged g rowth s i tuations , a n  annual popul ati on growth rate o f  1 0% strai ns 
l ocal serv i ce capabi l i ti es .  A rate of 1 5-20% seems to cause breakdowns in l ocal and regi onal 
i nsti tuti ons , such as the hou s i ng and l abor markets . 

Tabl e 4 . 31 compares the popu l ation growth attri butabl e to SRC- I I  commerc i a l i zati on , u s i ng a 
1 0 , 000 worker peak l a bor force , wi th the projected basel i ne popu l ati on growth i n  Monongal ia  
County .  App l yi ng the Denver Research I nsti tute gui de l i nes , it  can be seen that 5 %  growth i s  
s l i gh t l y  exceeded i n  the second year of construction . Some commun i ty servi ces may experi ence 
noti ceabl e i mpacts , and some di srupti ons to the soci al envi ronment may occu r .  I f  the current 
si tuat i on conti nues ,  hou s i n g  wi l l  be severel y  strai ned , Pl anning and devel opment before con
structi on of the commerc i a l  pl ant cou l d  he l p  amel i orate the i mpacts . 

Table 4.31 . SRC-II commercialization: comparison 

of population projection and in-migration 

for Monongalia County 

Projected 
Projected 

Migration 
Year base as percentage 

popu lationa in-migration 
of baseline 

1 98 7  BO,667 1 ,453 (0.0 18) 2% 
1 988 8 1 ,474 4,430 (0.054) 5% 

1 989 82,288 3,1 72 (0.039) 4% 

1 990 83,1 1 1  1 ,079 (0.0 1 3) 1 %  
1 99 1  83,942 7,855 (0.094) -9% 

aBased on an average annual growth of 1 % from 

1 980 base. 

Al so of si g n i fi cance i s  t he predi cted out-mi gration at a rate of 9% as the project nears compl e
t i on .  Thi s rate of out-migration may cause stra i n s  on the l ocal i nfrastructu re . The most l i ke l y  
i m�ct woul d  b e  a s harp j ump i n  l ocal unemp l oyment from t h e  l oss o f  i ndi rect jobs i n  suppo rt 
of constructi on . Thi s woul d  conti nue unti l adj ustments were made i n  the l ocal market . If the 
hous i n g  stock grows too rapi dly duri n g  the constructi on peri o d ,  a surpl us coul d res u l t ,  wi th 
negat i ve effects on the l ocal hou s i ng marke t .  Thi s k i nd of overbui l di ng i s  a probl em i n  the 
publ i c  servi ce sector as wel l , where expensi ve faci l i ti es may become underused as l ocal popul ation 
decl i nes after the rapi d  growth of the constructi on phase . Advance pl anni ng and/or a l es s  dramati c 
phasi ng-down of construction wou l d l essen these i mpacts . 
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Operation  of  the commerci a l  p l ant wou l d  requ i re about 900 workers , i nc l udi ng the 460 operati ona l 
phase staff , who wou l d rema i n ,  and 400 addi ti ona1 56  workers . I t  has been estimated that 65% of the 
req u i red genera l  and admi n i s trati ve ( G&A) personnel and s k i l l ed operators and 30% of  mai ntenance 
c raftsmen cou l d  be move rs , the same percentage est imated for the operationa l -phase staff . Assum
i ng that the average fam i l y  s i ze i s  3 . 2  and that 65% of these movers wi l l  have fami l i e s , the 
popu l at ion  i nc rease wou l d  be about 535 persons . 

To estimate i nd i rect empl oyment ,  i t  i s  a s s umed that i f  the sectoral empl oyment mul t i p l i er 
devel oped for petro l eum and coal  products ( 2 . 76 )  by the Regi onal  Economi c Ana l ys i s D i v i s i on of  
the U . S .  Department of Commerce i s  a c l ose  approximation  of  the  synfue l s mul t i p l i er , 57 about  400 
new secondary jobs  wou l d  be c reated i n  the communi ty .  Ass um i n g  that 9 0 %  o f  these jobs  wou l d be 
fi l l ed by l oca l  res i dents and 65% of the secondary empl oyment movers have fami l i e s  of 3 . 2  persons , 
the estimated popu l at ion i nc rease due to secondary empl oyment wou l d be about 95 persons . Est i 
mated total popu l at ion  i nc rease under these a ssumpti ons  wou l d  b e  630 . 

Hou s i ng 

The est imated new demands by SRC- I I  workers and i ndi rect empl oyees i n-mi grati ng to Mononga l i a  
County are s hown i n  Tab l e 4 . 32 .  The predi cted l evel s of  demand for the three categori e s  of 
hou s i ng are based on the same a s s umpti ons  u sed in the demonstra ti on fac i l i ty ana l ys i s .  The 
c umu l at i ve tota l of nearl y 4000 new workers and second-year peak of  1 66 5  i mp l y  havoc in the 
hous i ng market .  The c urrent suppl y of  hou s i ng i s  great ly  i nadequate to meet these projected 
demands . Al though i t  wou l d  be desi rab l e  i f  the pri va te sector wou l d  respond to the demand , 
the rel ati ve l y  s hort durat i on of the proj ect wi l l  act as deterrent to p ri vate i nvestment i n  
new hou s i ng .  I t  i s  l i ke l y  that a s u bstanti a l  amount o f  tempora ry hou s i ng wi l l  be req u i red . 
Some of th i s cou l d  be converted to el derly or l ow-i ncome hou s i ng fol l owi ng project compl eti on . 

Table 4.32. New demands for housing in Monongalia County from SRC-II commercializatioll-induced in·migration 

Year 

1987 
1988 
1989 
1990 
1991" 

Peak total 

Single fami ly  

Yearly Cumulative 

1 34 1 34 
4 1 6  550 
333 883 
1 1 6 999 

999 

"Cannot be estimated. 

Water and sewage 

Mobile home 

Yearly Cumulative 

1 87 1 87 
583 7 70 
466 1 236 
1 63 1 399 

1 399 

Apartments/rooms Total 

Yearly Cumulative Yearly Cumulative 

2 1 4  2 1 4  535 535 
665 880 1 665 2200 
531 141 1 1 330 3530 
1 86 1 597 465 3995 

1 597 3995 

The i nc rease i n  popu l at ion  due to the commerci a l  p l a nt wou l d  i ncrea se the demand for water and 
sewage treatment fac i l i ti e s .  Current l y ,  the water treatment capa c i ty for Mononga l i a  County 
( Mo rgantown Water Commi s s i o n )  i s  1 6  mi l l i on gpd . Some 70 , 000 peop l e are servi ced . Average 
da i l y  use  i s  6 . 5  mi l l i o n  gal , wi th peak l oads reach i ng 8 mi l l i on gal , about 50% of capaci ty .  
Assuming  unchang i ng consumpti on patterns , the water system has the capaci ty to serve a l most  doub l e 
the cu rrent popu l ati o n . The pea k popu l ation  i nc rease of 1 0 , 000 persons due to SRC- I I  represents 
i ncreased demand of on ly  1 4% .  The wa ter system appears more than adequate . 

Sewage treatment capa c i ty of 6 mi l l i on gpd i n  Mononga l i a  County i s  somewhat i nadequate to serve 
the current 1 980 popu l at i on . There are p l ans to i ncrease capac i ty to 9 mi l l i on gpd by 1 983 ; 
th i s  wi l l  meet cu rren t p rojected demands . ( Mononga l i a  Cou nty has fi l ed for EPA Federal a s s i stance 
funds fo r expan s i on p l ans . )  T h i s  assumes , however , that i n -mi grants move to an area wi th adeq uate 
access to ex i st i n g  capa c i ty and that the ava i l ab l e excess capac i ty is not ful l y  commi tted to 
c urrent area res i dents who are not cu rren tly served . The degree of stra i n  on the ex i st ing  system 
wi l l  depend on the extent to wh i c h  these cond i ti ons a re rea l i zed . The i nadequacy of sewage 
treatment fac i l i t ies  in the 1 0 ,000-worker case represents an obstac l e fo r hou s i n g  devel opment 
and l im i ts the capac i ty of the area to respond to g rowth rel ated to S RC - I I  commerc i a l i zat ion . 
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School s 

Historical data show popul ation sh ifts wi thi n the county , but rel ati vely l i ttl e change i n  school 
enrol l ment for the past 1 0  years ; predi ctions for the future , wi thout new i ndustri al devel opment , 
i ndi cate stabl e school enro l l ment for Monongal i a  County school s .  Current pl ans for expansion 
are based on these data . s8 About 1 0 ,500 students are currently enrol l ed for the 1 980-1 981 school 
year; enrol lment capaci ty i s  1 2 ,500 students . A poss ib le  peak i ncrease of 1 560 el ementary 
and 435 high school students duri ng construction and 1 50 students duri ng operation of the SRC-I I  
commercial expans ion , i n  addi tion to expected enrol l ment growth , coul d not be accommodated by 
the county school s ,  gi ven the current expansion p lan . I n  the l ong run ,  i ncreased property tax 
revenues due to pri vate ownersh i p  of SRC- I I  woul d al l ow for expanded faci l i ti es ; i n  the short 
run ,  overcrowdi ng wi l l  occur i n  the high school s ,  and some overcrowd i ng coul d occur i n  the el e
mentary school s .  However, the 5-year l ead time ( i . e . , the time between the end of constructi on 
for the demonstration pl ant and peak constructi on for the commercial  pl ant ) coul d be advantage
ously used to avoid  the impact , especial l y  i n  provi ding for a temporary expans ion of cl assroom 
space. 

Taxes 

Commercial i zation of SRC- I I  woul d provide s i gni fi cant i ncreased tax revenues to the county 
(property tax) and the State ( bus i ness and occupati on tax ) . However, any time l ag between the 
need for these revenues and thei r avai l a bi l i ty could  cause some negati ve budgetary impacts i n  
the short run , parti cul arly duri ng the construction phase . The C ity of Morgantown woul d  recei ve 
no di rect tax payments from the p lant.  Increased ci ty busi ness and occupation tax revenues due 
to secondary employment woul d  be an i nd i rect economic benefi t .  

Summary 

Impacts resul ti ng from the construction phase of the commercial  SRC- I I  faci l i ty woul d  l i kely be 
more than doubl e those of the construction phase of the demonstration faci l i ty .  Housi ng and 
cl assroom avai l abi l i ty coul d present S i gn i fi cant probl ems beginning i n  the l ate 1 980s , i f  
l ead time opportuni ties are not ful ly  expl o ited . The preci se magni tude of these probl ems i s  
di ffi cul t to predict a t  thi s time due t o  uncertai nties associ ated wi th l ocal popul ation growth , 
economic growth , and publ i c  faci l i ties improvements , as wel l as wi th uncertai nties associ ated wi th 
pl ant desi gn and construction schedul ing .  

Impacts associ ated wi th the operation of the commercial  faci l i ty wi l l  not di ffer greatly from the 
impacts associated wi th the operati on of the demonstration p lant,  wi th the exception of the gen
eration of state and l ocal tax revenues . At thi s time ,  the county wi l l  begin  to col l ect property 
taxes and the State B&O and sal es taxes . The amount of these revenues cannot currently be 
cal cul ated because of i nadequate data on pl ant and product val ue and assessment rates . 

Potenti a l l y  competi ng l arge construction projects 

It is known that four other potential coal conversion pl ants are bei ng consi dered for West 
V irgi n ia .  Currently (Jan . 1 981 ) ,  al l are i n  the prel imi nary stage ; grant proposa l s for funds to 
support feasi bi l i ty studies have been submi tted to DOE . However, at this time, DOE has made no 
funding deci si ons on any of these proposal s .  Actual construction woul d be some years off at the 
earl i est , and these pl ants are not cons idered l i kely to overl ap the construction phase of the 
SRC- I I  demonstration p lant;  they may possibly compete wi th SRC- I I  commerci al i zation construction 
in the l ater hal f  of the 1 980s . The four projects are : 

1 .  Ohio Synfuel s  Inc . ,  Poi nt Pl easant, West Virginia  
2 .  Co-Gas Devel opment Co . ,  Buffal o ,  West V irginia  
3 .  ITT Corp . , Ni tro , West V irginia  
4 .  Westi nghouse I nc . ,  Fai rmont , West Vi rginia  

4 . 2 . 4 . 4  Impacts rel ated to mothbal l i ng and decommi ssioning 

Because the l and and faci l i ty woul d  remain  under DOE ownershi p ,  anti ci pated tax revenues coul d not �e col l ected for use of the s i te .  The mothbal l ed faci l i ty woul d  provide n o  economic benefi ts , but 
l t  woul d  al so precl ude other i ndustri al devel opment capabl e  of provi ding tax revenue . Duri ng the 
mothbal l ed period , the majori ty of the operati on l abor force of 460 woul d be l a i d  off , wi th the 
probable l oss of an i ndetermi nate number of secondary support jobs as wel l .  Thi s  impl i es a l ocal 
l oss of i ncome in excess of $1 2 mi l l i on per year ( 1 980 dol l ars ) .  
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4 . 3  ALTERNAT I VE S ITE - EQUAL I TY ,  KENTUCKY 

Th i s  sect i on i dent i fi es the impact i ss ues  that cou l d  ari se shou l d  the Equ a l i ty s i te be the 
l ocati on of the p roposed SRC- I I demonstrati on p l an t .  Th i s  eva l uation was conducted to determi ne 
whether the Equal i ty s i te offers potenti a l  for apprec i ably reduced impacts . Impacts on the Equal i ty 
s i te are based on gene ral s i te characteri st i cs , 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 use and deve l opment 

Constructi on impacts 

More than three-fourths of the 405-ha ( l OOO-acre )  Equa l i ty s i te cons i sts of prime farm l an d ;  some 
of i t  i s  currently u sed for corn production  and pastu rel and and some i s  wooded .  Th i s  area of 
Green Ri ve r bottoml and cou l d  be severe ly affected by the constructi on of the proposed SRC- I I  
p l an t .  Occurri ng cou l d  be l os ses of farm so i l s  through deve l opment on port i ons  of the prime 
acreage , reduced soi l producti v i ty because of compacti on and grad i ng , and  e ros i on .  Con s i derab l e  
earth mov i ng and forest  c l earing  can b e  expected t o  occur o n  the rema i n i ng porti ons o f  the 
Eq ua l i ty s i te .  The ten res i dences l o cated in 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  affected as a res u l t of constructi on- phase acti vi t i es . 

Addi t i ona l  l and  u se  changes can be expected because of the i ncreased urban i zati on of Oh i o ,  Dav i es s ,  
McLean , and Muh l enberg count ies  res u l t i n g  from the i nf l ux  of pl ant emp l oyees and thei r fami l i es . 
Cons i derabl e amounts of hous i ng and commercal cons tructi on wi l l  be req u i red to support th i s  
i n crease i n  pop u l ati on .  S ome agr i c u l tural  and forest acreage wi l l  be converted to res i denti al  
and commerci al  u ses to make these accommodati ons . 

Operati ona l  i mpacts 

In areas of max i mum a i r po l l utant concentrati ons , s l i ghtly reduced p roduct i v i ty of certai n  sens i 
t i ve s peci es s uch as s oybeans and pasture grasses may res u l t  from p l ant  operat i on .  Corn , wh i ch 
i s  res i stant to a i r  po l l utants , s hou l d  exper ience on ly  mi nor effects , i f  any . The res i dent i a l  
a n d  commerci a l  expans i on that occurred dur ing  t h e  cons tructi on peri od wi l l  l eave a certai n  
percentage o f  former farm acreage unarab l e .  There i s  a pos s i b i l i ty that some add i t i ona l  s u rround
i n g  l ands may be c l eared  and deve l oped i f  comp l ementary i ndu stri al  or  comme rc i al  fac i l i ti e s  
move i nto the Equal i ty are a .  

4 . 3 . 1 . 2 Geol ogy and so i l s  

Constructi on impacts 

So i l s  at the Equal i ty s i te are of vari abl e texture , rang i ng from sandy a l l uv i um to s i l ty c l ay on 
u p l and s l opes . Depend i n g  on the s i te l ayout , the vol ume of so i l l ost by e ros i on duri ng  construc
ti on may be the s ame as  or l es s  than that at the p roposed s i te ;  howeve r ,  the qua l i ty of so i l s  at 
the Eq ua l i ty s i te i s  g reater than at the proposed s i te .  Sediment eroded duri ng cons tru cti on 
cou l d  be retai ned on the s i te i n  retent i on ponds to m i n i mi ze sedimentati on of l oca l streams and 
the Green Ri ve r .  So i l e ros i on may b e  mi t igated by l im i t i n g  exposed areas a n d  stabi l i z i n g  the 
cut s l opes w ith  vegetati on , bu l kheads , or  asphal t- s p rayed hay . I t  may be necessary to i mport 
fi l l  from off s i te or  another area wi th i n  the s i te s houl d the up l and l oess  so i l s  prove unstab l e  
near foundat i ons and embankments . 

Operati ona l impacts 

Geo l ogy and so i l s  in the Equal i ty area are more prone to earthquakes and l i quefacti on of the soi l s  
but  l ess  s us cept i b l e  to l ands l i des  than the proposed s i te .  ( L i q uefacti on i s  the chan g i n g  of 
s o i l to a l i q u i d  s tate because of h i gh water content or  the app l i cat i on of stres s  to the s oi l s . ) 
I f  the l oes s  so i l capp i n g  the h i l l s i des i s  extens i ve ,  pre l oad i n g  of the s i te so i l s  or exten s i on of 
foundati on s to bedrock  wou l d  be req u i red .  I f  areas of  t he  s i te are to  be  excavated and  fi l l ed , 
addi t i onal  fi l l  materi al  wou l d  have to be imported because of the uns u i tab i l i ty of the l oes s  
s o i l s .  

The Eq ua l i ty s i te i s  l ocated near the border of se i smi c r i s k  zones 2 and 3 .  Des i gnat i on of the 
s i te as zone 3 wou l d  neces s i tate more carefu l constru cti on techn i ques and wou l d  imp l y  i n creased 
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ri sk  of di srupti ng sol i d  and l i quid  waste storage areas or process p i pel i nes . If l oess soi l s  are 
extens i ve ,  i nstabi l i ties may be i ncreased by the potenti al for soi l l i quefaction . Due to the 
hi gher sei smi c ri sk  and rel ati vely steep terrai n ,  the Equal i ty s i te is consi dered l ess favorable 
than the proposed s i te .  

4. 3 . 1 . 3  Terrestri al ecol ogy 

Constructi on impacts 

Constructi on on the Equal i ty s i te would  destroy a mi xture of upl and , fl oodpl ai n ,  and swamp hard
wood forests with scattered cornfi e lds , and acti ve and abandoned pasture . Thi s  mi xture of p l ant 
commun ities creates hi gh-qual i ty habi tat for a l arge vari ety of wi l dl i fe ,  i ncl uding game speci es 
such as deer, grey and fox squi rrel , woodcock ,  quai l , and wood duck . Fi l l i ng the swamps and 
marshy fl oodpl ain forests for pl ant constructi on wou ld  destr�v potential habi tat for seven animal 
species that are rare in Kentucky . 

Constructi on of the pl ant i n  the hi l ly porti on of the s i te woul d requi re that l arge vol umes of 
earth be moved. S i l t  from thi s acti vi ty coul d cause temporary damage to the adjoin ing fl oodpl ain 
and wetl ands , whi ch are more extens i ve and ecol ogi cal ly val uab le  than those at the proposed s ite .  
Al so ,  s ome  forest or cropland on the fl oodpl a in  woul d  sti l l  be destroyed by constructi on of a coal 
conveyor , water l i nes , and a road to the barge l andi ngs . Before p l ant construction at thi s  s i te ,  
DOE woul d ,  pursuant to Executi ve Orders 1 1 988 and 1 1 990 , make a determi nati on that there exi st 
no practi cable  al ternatives to fl oodp la in  and wetl ands encroachment . ( The Equal i ty s ite i s  
di scussed i n  the fl oodp l ai n/wetl ands assessment presented in  Appendi x D . ) 

Compared with the proposed s i te ,  the Equal i ty s i te i s  s igni fi cantly more productive of wi l dl i fe 
because of the hi gher rati o of forest to other l and , the presence of good fl ood-retreat habi tat 
for swamp speci es , the d iv is ion of cropl and i nto smal l parce ls  by ol d hedgerows , and the genera l ly  
l ow l evel of human acti v ity in  the area. Al though constructi on at  the proposed s i te wou ld  resul t 
i n  the destructi on of val uabl e  wi l dl i fe habi tat,  the extent of thi s habi tat i s  rel ati vely 
l imi ted , and the adverse impacts at the Equal i ty s i te are bel i eved to be more S i gn i fi cant than 
at the proposed s i te .  

Operati onal impacts 

Atmospheri c pol l utant effects on terrestrial ecol ogy depend on the l ocati on of the p l ant on the 
Equal i ty s i te .  Pl acement of the pl ant on the upl ands rather than on the fl oodpl ain  wou l d  reduce 
the l i kel i hood that high pol l utant concentrations wou l d  occur at ground l evel . In that case , a ir  
pol l ution effects woul d probably be  equi val ent for both thi s s i te and the proposed s i te .  

I f  the s l oughs and marshy l owl ands were not fi l l ed , they mi ght serve a s  si nks for tox i c  materi al s 
from coal pi l e  or sol i d  waste l eachate i f  the l eachates enter surface drainage areas or shal l ow 
groundwater as a resul t of acci dental rel ease .  In  that case , the toxic  substances cou l d  be 
accumulated by waterfowl and other animal s .  Th i s  concern i s  consi dered more s i gn i fi cant at the 
Equal i ty s i te than at the proposed s i te .  

4. 3 . 2  Water 

4 . 3 . 2 . 1  Surface water hydrology 

Constructi on impacts 

Grading and excavati on during the constructi on peri od wi l l  remove the protecti ve vegetati ve ground 
cover, reduce percol ati on rates , and increase the amount of rai nfal l and the amount of topsoi l 
removed. Such runoff, high  i n  suspended sol i ds ,  may accelerate channel scouri ng i n  the smal l 
streams on the s i te .  Use of sedimentati on bas ins wou ld  reduce the impact on streams bel ow the 
basi n .  The potenti al impacts are consi dered to be of the smae magni tude as at the proposed s i te .  

I f  constructi on occurs a t  the l ower el evati ons , erosi on and i ncreased suspended sol i ds duri ng 
fl ooding coul d occur. The i mpact can be reduced by schedul i ng fl oodpl ain constructi on duri ng 
peri ods of l ow rai nfal l probabi l i ty and by using temporary di kes to protect the structures whi l e  
they are bei ng bui l t .  Al though constructi on i mpacts would  occur on the Monongahel a  R iver fl ood
p la in  of the proposed s i te ,  adverse impacts on the Green Ri ver fl oodpl a i n  are consi dered more 
s i gnificant i n  terms of the s ize of the area affected and i ts ecol ogi cal s i gni fi cance . 
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Operati ona l  i mpacts 

Depend i ng on the fi nal  p l ant l ayout at the Equal i ty s i te ,  a s i gn i fi cant percentage of ons i te 
s tream dra i nage areas may be graded or paved .  Such a l terati on of the drai nage may reduce fl ow i n  
the streams by d i verti ng  runoff i nto the p l ant ' s drai nage col l e cti on system . Th i s  i mpact cou l d  
b e  more s i gn i fi cant than that a t  the proposed s i te because o f  several creeks and a s l o ugh on the 
Eq ua l i ty s i te ,  wh i ch  s upport a vari ety of aquati c l i fe .  

S i t i ng  p l ant fac i l i t i es at the l ower e l evati ons of the Equal i ty s i te wou l d  s i g n i fi cantly i n crease 
the ri s k  of fl ood damage and pos s i b l e  re l ease of toxi c  pro cess  materi a l  or wastes i nto the Green 
Ri ver.  M i t i gati on measures  i nc l ude bu i l d i ng di kes , i ncreas i n g  the e l evati on of the l and  s urface , 
and re l ocati ng cri ti cal  stru ctures  i n  the upl ands above the probab l e  maximum fl ood e l evati on 
( see Sect . 4 . 8  and Append i x  D ) . Th i s  r i s k  i s  con s i de rab ly  more s i gn i fi cant than that at the 
proposed s i te ,  where only mi nor encroachment i s  proposed . 

The proposed faci l i ty wou l d  requ i re an est imated water cons umpti on of 0 . 23 m 3/ s  ( 8 . 0  cfs ) , wh i ch 
wou l d  amount to 2 . 4% of the l ow fl ow of 9 . 5  m3 / s .  A commerci a l  SRC faci l i ty wou l d  consume about 
0 . 8  m3/s ( 28 cfs ) ,  or 8 . 4% of the l ow fl ow .  These q uanti t i e s  of l ow-fl ow cons umpti on a t  the 
Eq ua l i ty s i te are approxi mate ly equal to those at the proposed s i te .  

4 . 3 . 2 . 2  Groundwater 

Construct i on i mpacts 

S i gn i fi cant al terati on of  groundwater f l ow or qua l i ty i s  not expected if construct i on occurs on 
th i s  s i te .  Sma l l l oca l effects may occur from changes in i nfi l trati on rates duri ng  s o i l  compac
t i on , s p i l l s  of smal l q uanti t ie s  of fuel o i l s  or other l i q u i ds , removal of vegetati on , or grad i n g  
operati ons .  Th i s  cou l d  b e  more s i gn i fi cant a t  the Equal i ty s i te than at t h e  proposed s i te because 
of the presen ce of aqu i fers be l ow the s i te ,  wh i ch are act i ve l y  u sed as dri n k i n g  water supp l i es . 

Operati ona l  i mpacts 

Groundwater qua l 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 by sp i l l s  of process  l i qu i d s  i n  the event of confi nement fai l u re .  S i te cond i t i on s  affe cting  
the probab i l i ty and mag n i tude of  the  i mpact i n c l ude chemi cal  and  phys i ca l  propert i es and depth of  
the  so i l s  and the natu re of aqu i fers and caprocks be l ow the  s i te .  

An a l l uv i a l  aqu i fer conta i n i ng water of acceptab l e  dri n k i n g  water q ua l i ty exi sts a l ong the fl ood
p l a i n  of the Green Ri ver . Bedrock aqu i fers  may al s o  occur i n  the area , but  the nature of the 
caprock , f l ow d i recti on , and water qual i ty i s  unknown . General ly , i n  th i s  area of Kentucky , 
bedrock aqu i fers have l ow y i e l ds and vari abl e water q ual i ty accompan i ed by i ncreases i n  s a l i n i ty 
wi th depth . Al though y i e l ds may be l ow ,  these aqui fers may be the sol e source of dri nk i n g  water 
for rural res i dences . Adverse i mpact on dri n k i n g  wa ter  aqu i fers may occur.  However ,  because of 
the l ack  of s i te-speci f i c  i n format i on , the potenti a l  cannot be q uanti fied . Th i s  potent i a l  i s  
consi dered to be more s i g n i f i cant a t  the Equal i ty s i te because the aqu i fers are a more s i g n i fi cant 
s ource of dri n k i ng water than they are at the proposed s i te .  

Soi l s  at the Equal i ty s i te conta i n  a l ayer of dense , compacted materi a l  that s l ows dra i nage and 
reduces the amount of i nfi l trati on to bedrock aq u i fers . These l ayers may a l so  form pe rched water 
tab l es .  I f  l eachate contai nment systems fai l to operate effecti ve l y ,  accumu l at ion of waste 
l eachate cou l d  occur w i th eventua l  dra i n age through spr ings  i nto the Green R i ver. Concentrati ons  
of i ron and manganese hydrou s  oxi des may increase the soi l ' s  abi l i ty to absorb trace e l ements from 
l eachates  or s p i l l s .  Use of control measures l i ke those proposed for the Fort Mart i n  s i te are 
anti c i pated at th i s  s i te to reduce potent i a l  i mpact ( Sect . 4 . 2 . 2 . 2 ) .  Recharge l evel reducti on 
res u l t ing  from so i l compacti on and pav i ng  may be decreased in the i mmedi ate area of the fac i l i t i es , 
but  the effect  i s  not l i kely to extend beyond p l ant  boundari e s .  

4 . 3 . 2 . 3  Surface water qua l i ty and aquati c e co l ogy 

Constructi on i mpacts 

Potenti a l  i mpacts on s urface water qua l i ty and aquati c ecol ogy from construct ion of the proposed 
SRC- I I  fac i l i ty at the Equa l i ty s i te i n c l ude ( 1 ) effects of constructing  the water i ntake , waste
water d i scharge structure , barge fac i l i t i e s , and p i pe l ines ; ( 2 )  s i te runoff i nto the Green Ri ver 
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(and sma l l er streams , i ncl ud i ng Wi l l i ams Creek and tri butary and the smal l ons i te pond ) ;  ( 3 )  d i s 
turbance and/or des tructi on o f  vari ous dra i nage bas i n s ; a n d  ( 4 )  s hore l i ne d i sturbance of  the Green 
R i ver dur i ng s i te preparat ion . 

Destructi on or degrada t i on of ons i te streams and s l oughs dur i n g  constructi on wou l d  reduce the 
l ocal  aquat i c  hab i ta t .  Sampl i n g  data presented in Sect .  3 . 3 . 2 . 3  i nd i cate that these hydrol og i c  
featu res serves a s  s pawn i ng , nurs i ng ,  and refuge areas i n  the Green R i ver ecol og i cal system . 
Add i t i onal  sediment l oading  of the Green R i ver woul d aggravate current water q ual i ty probl ems 
( Sect . 3 . 3 . 2 . 3 ) . The extent of construct i on impacts woul d depend on the amount of s i te prepara
t i on requ i red , m i t i gati on measures empl oyed , and the exact l ocati on of fac i l i t i e s  on the s i te .  

Operat i onal impacts 

Operat i onal  impacts of  the proposed SRC- I I  fac i l i ty , i f  s i ted at Equal i ty ,  wou l d  i ncl ude water 
w i thdrawal i ntake , d i scharge of  treated wastewater , l eachate contai nment  system fai l ure , and d i s 
charge o f  contami nated runoff from s torms exceed i n g  the l O-year , 24-h preci pi tati on event .  

To  esti mate the  potent ia l  for water qua l i ty degradati on ( a nd consequent b i ot i c  effects ) from the 
d i scharge  of wastewater i nto the Green R i ver , the d i l u t i on of water qual i ty consti tuents was 
ca lcu l ated ( Tab l e 4 . 33 ) . It was assumed that the amb i ent  concentration of each const ituent wou l d  
b e  the maximum recorded ( Sect . 3 . 3 . 2 . 3 ) , that wastewater concentration and fl ow wou l d  b e  a t  the i r  
maxima , and that the effl uent wou l d  b e  compl etel y mi xed i n  the 7 -d , l O-year l ow fl ow o f  the Green 
R i ver ( Sect . 3 . 3 . 2 . 3 ) . These cal cul at ions , a l though based on several s impl i fying  worst -case 
assumpti ons , do prov i de an approximati on of  potent ia l  effects . 

Table 4.33. Mixing of SRC-II effluent with 7-d. 10-year low flow of 
Green R iver, Equality site (9500 l itersls) · 

Water quality Maximum ambient Ful ly mixed Compliance with 
concentrationb Constituent standard concentration 

(mg/liter) (mg/liter) (mg/liter) 

Arsenic 0.05 <0.01e 0.01 

Cadmium 0.001 2 0.004 0.004 
Chromium 0.05 0.001 0.003 

Copper 1 .0 0.014 0.0 1 4  

Cyanide 0.005 Assume 0 0.013 

I ron 0.3 3.72 3.70 

Lead 0.05 0.075 0.07 

Manganese, 0,05 0.475 0.47 

Mercury 0,00005 0.0002 0.0003 

Phenol 0,001 Assume 0 0.008 

Selenium 0,01 0,001 0,001 2 

Total suspended solids 230 228 

Zinc 5.0 0.06 0.06 

'See Table 4,8, Sect. 4,2.2.3, for mixing formulae and maximum effluent concentrations. 
bF rom Table 3.27, Sect. 3.3.3.3. 

standard 
(mg/liter) 

Yes 
Nod 
Yes 
Yes 
No' 
Nod 
Nod 
Nod 
Nod 
Nod 
Yes 

Yes 

"Where valuM were reported as "less than" some concentration, it was assumed that the concentration 
was equal to that value. 

dMaximum ambient concentrations of these constituents exceeded the standard. 
'Maximum ambient concentrations did not exceed standards; significant water quality degradation at

tributable to SR C-I I  discharge. 

Water i ntake effects on the Green River wou l d  depend on des i gn of the i ntake structure and i ts 
l ocati on rel ati ve to the d istri bution of biota. In  al l probabi l i ty ,  raw water wi thdrawal for the 
proposed p l ant woul d  not s i gn i fi cantly affect aquati c b iota ,  especial l y  because the Green R i ver 
fi shery i s  characteri zed by low producti v i ty (Sect.  3 . 3 . 2 . 3 ) . However , a commercial -scale  SRC- I I  
faci l i ty a t  the Equal i ty s i te mi ght cause s i gn i fi cant l oss o f  i chthyopl ankton during certa in  fl ow 
cond i t ion s .  The expected adverse impacts on aquati c ecol ogy woul d  be s l i ghtl y more severe at the 
proposed s i te than they woul d  be at the Equal i ty s i te .  
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Barge traff i c  and coal s p i l l age  resu l t i n g  from the proposed SRC- I I  fac i l i ty at Equal i ty wou l d  
produce on l y  mi nor i mpacts on water qual i ty o r  aquat i c  eco l ogy . S i te preparat i on ,  construct i on , 
or operat ion of the proposed fac i l i ty at the Equal i ty s i te i s  not expected to have any adverse 
effects on aquat i c  s pec i e s  des i gnated as  endangered , threatened , or otherwi se of con cern by 
Federal or State authori t i es ( Sect .  3 . 3 . 2 . 3 ) . These impacts are rough ly  equ i val ent  to those at the 
proposed s i te .  

4 . 3 . 3  Ai r qual i ty 

4 . 3 . 3 . 1  Constructi on impacts 

The h i l l y  terrai n  in rural O h i o  County , Kentucky , wou l d  tend to i n h i b i t  the d i l ut ion of pol l utants 
emi tted by the proposed faci l i ty .  The area now has fai rl y  good a i r  qua l i ty and compl i e s  wi th 
appl i cabl e a i r  q ua l i ty regu l ation s , except for total suspended parti cu l ates ( TS P ) . Sources of 
fug i t i ve dust have caused ambi ent  TSP standards to be exceeded for both short-term and annual  
average t ime peri ods . 

Because of the h i l ly terra i n ,  the Eq ual i ty s i te wou l d probab ly  req u i re exten s i ve earth-mov i ng  
acti v i ty ,  j ust  as  at the  proposed s i te .  Fug i t i ve emi ss i on s  duri ng  th i s  acti v i ty wou l d worsen the 
parti cu l ate probl em meas ured i n  the are a .  Al though wind  and preci p i tat ion reg i mes are s i mi l ar to 
those at the proposed s i te ,  i mpacts of fug i ti ve dust genera t i on from constructi on wou l d be some
what greater at the Equa l i ty s i te .  

The Tennes see Val l ey Authori ty ' s  Paradi se steam p l ant , whi ch  i s  l ocated near the Equal i ty ,  
Ken tuc ky ,  s i te ,  h a s  s u l fur d i oxide ( S02 ) mon i tors t o  the north o f  i ts pl ant that s how S02 
concentrat ions  to be i n  compl i a nc e .  Mon i tori ng s i te No . 23 of Parad i se steam pl ant recorded an 
annual  average of 23  �g/m3 , a second h i g hest 3 -h  read i n g  of 950  �g/m 3 ,  and second h i g hest of the 
24- h recorded at 2 7 5  �g/m 3 .  Al thoug h these c urrent ly  do not v i o l ate Nati onal Amb i ent Ai r Qual i ty 
Standards ,  there are h i g her l evel s at  the Eq ual i ty s i te for the 24- and 3 -h  s tandards as compared 
wi th the proposed s i te at Fort Marti n ,  West V i rg i n i a . * 

4 . 3 . 3 . 2  Operati onal  i mpacts 

Routi ne emi s s i on s  from use of the Equal i ty s i te wou l d  resu l t i n  about the s ame ground- l evel  con
centrati ons as  those predi cted at the proposed s i te .  The Equal i ty s i te wi l l  have a l esser  
reg i onal  i mpact than the  proposed acti on because Equal i ty i s  further removed from other  maj or 
emi s s i on sources . Fug i ti ve emi s s i on s  from the coal s torage areas wou l d  be s i mi l ar a t  both s i tes . 

4 . 3 . 4  Economi c ,  soc i a l , and cu l tural i mpacts 

4 . 3 . 4 . 1  Popu l at i on 

Constructi on i mpacts 

A re l ati ve l y  l arge i n crease i n  the popu l ati ons  of Oh i o ,  Davi e s s , McLean , and Muhl enberg coun ti es 
can be an t i c i pated dur i ng the constructi on phase of the SRC- I I  fac i l i ty .  Peak con structi on wi l l  
be reached about 1 8  mon ths after construction beg i n s ; project completion  i s  expected about  
18  months afte r that  date . About 3800 workers are proj ected to be requ i red duri n g  the peak 
constructi on peri od .t  

A wo rker re l ocat i on proj ecti on model from recent ( post- 1 976 ) experi ences wi th TVA nuc l ear power 
pl ant cons tructi on workers was used to anal yze the spati al  d i str i but i on of th i s  anti c i pated 
work force . The model , wh i ch i s  d i scus sed in more deta i l  in Sect . 4 . 2 . 4 . 1 ,  i s  used to predi ct 
the number of constructi on workers who wi l l  come from the exi sti ng l abor force for each county 
wi th i n  1 1 6  km ( 70 mi l es )  of the s i te and the number of workers who wi l l  mi grate to each of these 
same counti es . I n-mi grants are c l as s i fi ed as e i ther movers or trave l ers ( Sect .  4 . 2 . 4 . 1 ) ,  and 
c urrent area res i dents are referred to as  commuters . Esti mates of the total number of empl oyees 

* Ai r Mon i toring  Data Summary , 1 9 79 TVA Paradi se Steam P l a n t .  
tThe ana l ys i s  presented here was performed u s i ng on l y  the c urrent best avai l abl e esti mate of 

con structi on work force at both the Equal i ty and Fort Mart i n  s i tes . The ana lys i s  i nd i cates that 
the Fort Marti n s i te i s  preferabl e to the Equal i ty s i te u s i ng th i s  s i ze work force , and that th i s  
j udgment wou l d on ly  be re i nforced wi th a l arger work force . 
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i n  each of the s e  categori es  ant i c i pated dur i n g  the peak construct i on phase of the SRC- I I  fac i l i ty 
a re g i ven i n  Tabl e 4 . 34 .  

County 

Ohio 
Daviess 
McLean 
Muhlenberg 
Outside i mpact 

area 

Total 

Table 4.34. ElUmatect number of commute ... , trevele ... , and move ... for peak 
col1ltructlon employment at ,the SRC-II demonstration plant, 1 982 

Comm uters from Travelers locating Movers to 
county B in countyb countyc 

No, Percentage No. Percentage No. Percentage No. 

1 65 1 1 .3 315  22,3 210 22.5 690 
2 1 0  1 4.7 1 35 9.5 90 9.5 435 

95 6.4 1 30 9.3 85 9.2 310 
275 1 8.8 270 19,1  180 19. 1 720 
700 48.8 560 39,8 375 39.7 1 640 

1445 100.0 1410  1 00.0 940 1 00.0 3800 
BCommuters are residents of county before SRC-I I who d rive to and from work daily. 
bTravelers live in county during the week but maintain a permanent residence elsewhere. 
cM overs relocate permanent residence when they start employment at SRC-II. 

Total 

Percentage 

18 .1  
1 1 .5 

8.2 
1 9.0 
43.2 

1 00.0 

Note that 745 workers , or a bout 20% of the anti c i pated l abor force , wi l l  come from the exi sti ng  
popul a t i on of the four-county Equa l i ty i mpact area . Wi th i n  the fi rst two years of proj ect 
construct i on , th i s  s ame area wi l l  have to absorb 850 trave l ers and 570 res i den t l aborers . The 
TVA worker rel ocation experi ences s how that about 65% of the movers wi l l  bring fami l i es  averag i ng 
3 . 2  person s .  For the four-county i mpact area , th i s  bri ngs the i n -mi g rant popul a t i on to a tota l 
of about 2250 ; 1 400 peop l e  seek re l ati ve l y  permanent hou s i ng and 850 wi l l  seek stri ctly temporary 
hous i ng accommodati on s .  

I n  add i t i on to the ant i c i pated popul ati on i ncrease from di rect pl ant empl oymen t there wi l l  b e  a 
certai n amount of i nd i rect empl oymen t i ncrease duri ng  the con struction phas e .  Tabl e 4 . 35 g i ves  
the estimates deri ved from the rel ocati on model . 

Table 4.35. Eltimated indirect employment du ring SRC- I I  peak 

conrtruction period, 1 982 

Ohio 420 
Daviess 300 
McLean 200 
Muh lenberg 480 
Outside impact area 1 1 00 

Total 2500 

The fi gures  i n  Ta bl e 4 . 35 represen t jobs i n  the s upport and serv i ce i ndustries that wi l l  be gen
erated by the i n fl ux of popul ati on a s soci ated with p l a n t  cons truct i on .  Because the proj ect area 
i s  rural , about 1 0% of these empl oyees wi l l  be i n -movers . Cal cul a t i on of the total n umber of 
i n -movers , u s i ng the s ame a s s umpt i on s  about the proporti on of workers wi th fami l i es and average 
fami l y  s i ze that were used for di rect movers , shows that another 340 peop l e  wi l l  be added to the 
popul ati on of the impact reg i on due to i ndi rect emp l oyme n t .  When added to the i n-movers and 
trave l ers anti c i pated from di rect pl ant empl oymen t ,  the total potent i a l popul ati on i n crease for 
the four-county area i s  about 2600 . 
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Tabl e 4 . 36 g i ves a breakdown of the estimated i n-mi grants for each county in the Equal i ty i mpact 
area . 

Table 4.36. I n-migration to the Eq uality, Kentucky, impact area 

Total 
Total Total 

Cou nty 1 980 popu lat ion 
travelers, 

d i rect ind irect 
Total i n -

d irect a n d  
movers b movers b migration 

i n direct a 

Ohio 21 ,845 3 1 5  5 1 5  1 00 930 
Daviess 81 ,941 1 35 220 75 430 
McLean 1 1 ,058 1 30 2 1 0  50 390 
M u h lenberg 32,3 1 5  270 440 1 20 830 

Total 1 47,1 59 850 1 385 345 2580 

a Assu m i ng a l l  travelers come alone. 
bAss u m ing 65"10 of m overs come with fami l ies of 3.2 average size. 

I n-migration 
as percentage of 

cu rrent population 

4.0"10 
0.5 
3.5 
2.5 

1 .8 

Oh i o  County i s  est imated to rece i ve a s ubstanti al  i ncrease i n  popu l at ion  d ur i ng  the approximate 
1 8-month peri od from start of p l ant cons truct i on to the ant i c i pated pea k .  Other coun t i es i n  the 
i mpact area , w ith  the exception  of Dav ie s s , can expected s imi l arly l arge and rap i d  i nfl uxes of 
peop l e ,  as  i nd i cated in Ta b l e  4 . 36 .  

I t  seems reasona bl e to  a s s ume that a l arge port ion  of these i n-mi grants wi l l  congregate i n  the 
more urban i zed areas of  the counti es , because of the greater number and i mmed i ate avai l a b i l i ty 
of serv i ce s .  I n  Oh i o  County ,  the two most pop u l ou s  towns are Beaver Dam ( 6867 popu l at i on )  and 
Hartford ( 3752 ) .  I f  a l l the i n-mi grants to O h i o County settl ed i n  these two areas , i n  numbers 
proportional  to the i r  current popul ati ons , Beaver Dam wou l d  experi ence an i n crease of  605 peopl e ,  
or 9% of i ts popu l ati on , and Hartford wou l d  ga i n  325 peop l e  or , ga i n ,  9% o f  i ts c urrent number . 
Dur ing  an 1 8-month per i od ,  th i s  i nfl ux  wou l d  create numerous  probl ems for the affected towns i n  
the areas o f  hous i ng ,  serv i ces , transportat ion , and other soc i oeconom i c  i s s ues . I n  most cases , 
meas ures wou l d  have to be taken i n  advance to m i t i gate potenti al ly  dama g i n g  i mpacts . These 
measu res wi l l  be d i scussed in the fo l l ow i ng secti on s .  

Operationa l  i mpacts 

The operationa l  period of  the SRC- I I  fac i l i ty i s  expected to beg i n  about two years after con
struction beg i ns . After the fac i l i ty i s  compl eted , about 460 personnel wi l l  be req u i red for fu l l  
p l ant operati on , wh i c h  represents s l i ght ly  more than 1 2% of  the peak constructi on emp l oyment .  
The  net change in  popu l at i on of the  Equal i ty i mpact area dur ing  the  operati onal phase  i s  there
fore l i ke ly  to be a negati ve one . I t  can be anti c i pated that some s upport i ve and/or  serv i ce 
i ndustry jobs  wi l l  rema in  after the constructi on phase , espec i a l ly  i f  other compl ementary i ndus
tr i es deve l op in  the i mmedi ate area .  Other members of  the  construct i on popu l at ion 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 
pri mary effect  to be expected dur ing  the operati ona l  phase i s  that of a scal i ng down of the 
empl oyment and popu l ati on l evel s reached dur i n g  p l an t  con struc t i on . A re l ati ve ly  s i zabl e amount 
of d i sposabl e i ncome may di sappear from the i mpact area when constru cti on of the SRC- I I  faci l i ty 
i s  comp l eted , and an economi c downswi ng  cou l d res u l t  u n l ess  ant i c i patory steps are taken to 
counteract the l oss  of emp l oyment  i n  the area . 

4 . 3 . 4 . 2  Hou s i ng 

Con s truct ion  i mpacts 

The unava i l ab i l i ty of hous i n g  in the Eq ual i ty i mpact area presents a maj or obstac l e  in the area ' s  
a b i l i ty to s upport the proj ected i n-movi ng  popu l at i on .  As descri bed i n  Sect . 3 . 3 . 4 . 2 ,  hou s i n g  
stock i n  the four-county impact area i s  al ready fal l i ng short of demand .  Overcrowd i n g  a n d  gen
era l ly  poor con d i t i ons  exi st in at l east 1 0% of the area ' s  hous i n g .  P l a n n i n g  author i t ies i n d i cate 
that the area l acks  an adequate con structi on l abo r force to handl e current growth . 



4-82 

TVA ' s  observations of construction worker relocati on behavior i ndicate that the housi ng mi x 
shown i n  Table  4 . 37 might be requi red by project-induced i n-mi grants .  

Table 4.37. Percentage of total in-migrants 

(moven and travelen) demanding various 
housing types 

Single-family homes 50.3 
Mobile homes 24.3 
Apartments, sleeping rooms, 25.4 

campers, and other 

Of the approximate 1 500 househol ds (as opposed to total popul ation ) expected to relocate i n  the 
impact reg ion , 775 are expected to purchase or rent s ingl e-fami l y  homes ; about 380 are projected 
to move i nto mobi l e  homes ; and about 390 wi l l  l i ve i n  apartments or rented rooms . Because a 
certai n  l ag time can be expected before new uni ts become avai l abl e ,  temporary hous ing i s  l i kely 
to be needed to acconmodate the initial  i nfl ux of popul ation .  Mob i l e  home and camper "vi l l ages " 
may be set up , and overcrowding i n  ava i l abl e uni ts cou l d  occur.  Workers may have to res i de 
at more di stant l ocati ons i f  hous i ng demands cannot be met . 

Al though i t  i s  l i kely that there wi l l  be some short-term housing pressure i n  the Morgantown 
area , i t  i s  not expected to be as probl ematic as that at the Equal i ty s i te .  

Operational impacts 

The reduction in population to a net increase of 460 workers ( some wi th famil ies )  more than the 
pre-SRC- I I  popul ation may have an effect on the hous i ng market opposi te to that of the construc
ti on-phase popul ati on i nfl ux.  A poss i bi l i ty exi sts of construction-phase overbui l di ng ,  i n  whi ch 
the impact-area housi ng market may effecti vely be fl ooded.  Thi s  coul d produce negative effects 
on the area economy. 

4 . 3 . 4 . 3  Publ i c  servi ces 

Construction impacts 

Impacts on the publ i c  servi ces coul d feasi bly be as severe as those expected i n  the hous ing  
market. Current system capaci ties for much of the impact region are cl ose to bei ng met i n  a l l  
three areas of publ i c  servi ces di scussed i n  the profi l e  section (Sect . 3 . 3 . 4 . 3 ) .  Water suppl ies 
in the four-county area are al most ful ly uti l i zed , and the majori ty of the area ' s  sewage systems 
are approaching des i gn capac ity. Major expans ion projects wou l d  have to be undertaken to 
accommodate the demand on these systems that i s  expected to accompany project-i nduced i n-mi grati on .  

Morgantown currently has a surpl us water and sewage capaci ty .  

The school systems throughout the impact area , except for those i n  Davi ess County ,  are simi l arly 
operating near capacity ,  but there are several expans i on projects under way or under consi dera
tion by l ocal offic ial s .  TVA observations predi ct that 49% of i n-movers ' chi l dren wi l l  be of 
primary school age ; 1 4% wi l l  seek space i n  the h i gh school s .  Thi s  i nfl ux of students woul d  most 
l i kely requi re l arger expansion projects than those that are currently under consi deration . 
Another far l ess  expens i ve and l ess  permanent sol ution for meeti ng i ncomi ng student needs woul d 
be to set up temporary school s i n  the areas of h i ghest demand duri ng the construction phase . 

Morgantown currently has ava i l able  spaces bel ow the h i gh school l evel , but some h i gh school s are 
at capaci ty.  No expans ion i s  consi dered necessary ,  but some upgradi ng of exi sting faci l i ties 
may be requ ired. 
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Operational  impacts 

The poten t i a l  probl em of overbu i l d i n g , menti oned earl i e r  in the context of hous i ng , cou l d  a l so 
app ly  to expan s i on s  of the water and sewerage systems i n  the Equa l i ty impact a re a .  Shou l d  popu l a
t i on decl i ne after constru cti on , l ocal res i dents may be l eft w i th a l arge b i l l  for u nderused 
service faci l i t i e s .  One poss i bl e  mi t i gati ng meas u re may be  for the s i te area to seek Federal 
a i d  for at l east part i a l  fund i ng  of the m in i mum expan s i ons  req u i red for water and sewage systems . 

I f  the county school systems accommodated construct i on-phase students w i th mi nor expan s i on s  and 
temporary school s ,  the operat ional  phase cou l d  be adjusted to re l at i ve l y  eas i l y .  Temporary schoo l s 
cou l d be c l osed and any minor  expans i ons  made might be effect i v l ey u sed by operat i ona l -phase 
c h i l dren and g rowth in  the area  u nrel ated to the p l ant .  I f  th i s  approach  i s  not fol l owed , the 
same p robl ems of overbu i l d i n g  di s cussed  above cou l d res u l t .  

4 . 3 . 4 . 4  Transpo rtat i on 

Constructi on impacts 

The major adverse impact on the Equa l i ty s i te area wi l l  res ul t from the i n c reased n umber of 
veh i cl es u s i n g  the l ocal road system . These roads currently do not experi ence heavy use , and 
the i r  estimated capac i t i es i nd i cate that they coul d not s u pport the traffi c expected dur ing  the 
peak of the con s tructi on pha s e .  

D u r i n g  peak constructi on , about 3 1 00 veh i c l es are expected t o  u se  the fi nal  l i nk of road t o  the 
Equal i ty s i te dur ing  rus h-hour  peri ods . Tabl e 4 . 38 g i ves the estimated number of veh i c l e  
round tri ps to b e  expected o n  the vari ous  secti ons  o f  road descr i bed i n  Sect .  3 . 3 . 4 . 4 .  

Table 4.38. Construction-induced traffic and road capacities for 
the Equality, Kentucky. site 

C urrent P roject-induced Level of service 
Road section peak hourly vehicles at Total E hourly 

count  peak hours capacities 

Eq ual ity road 50 3 1 00 31 50 1 070 
State Route 85 2 1 0  1 325 1 535 1 070 
U .S .  62 (Centra l  330 1 325 1 655 1 600 

C ity to 85) 
State Route 69 250 1 625 1 875 1 1 50 

(Centertown 
to Hartford ) 

State Route 69 440 1 200 1 640 1 600 
H a rtford to 
G reen R iver 
P arkway) 

Sou rce: David D octer, G reen R iver Area Development D istrict, Dec. 2,  1 980; 
traffic analysis performed by Jeff R exhausen, Oak R idge N ational Laboratory, Oak 
R idge, Tenn .  

The hourl y capac i t i e s  are g i ven for each secti on of road for l evel of servi ce " E . "  These 
capac i t ies  represent the max imum number of veh i c l es trave l i ng in both d i rections  that can be 
accommodated by a g i ven secti on of road . At the E l evel of serv i ce ,  traffi c fow i s  s ubject to 
breakdown because of the mi n i ma l  spac i ng between veh i cl es . Th i s  i s  not a des i rabl e l eve l of 
des i gn ,  because i t  l eaves l i tt l e  room for error .  Al l the roads are wi thout s hou l ders and run 
over rol l i ng h i l l s ,  wh i ch l eaves l i ttl e room for pass i n g .  

Tab l e 4 . 38 s hows that a l l  except one o f  the secti on s  o f  two - l ane h i ghway cou l d not accommodate 
the predi c ted vol ume of traffi c at reasonabl e l evel s of serv i c e .  The Equal i ty road , State 
Route 69 between Centertown and Hartford , and State Route 85 al l have a projected veh i c l e  
count that far exceeds the i r  " E "  capaci t i e s .  U . S .  Route 62 s hows traffi ce proj ected at capaci ty ,  
and State Route 6 9  between Hartford and the Green Ri ver Parkway has an estimated traffi ce vol ume 
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that approaches i ts des i gn l imi t .  It i s  obvious from these fi gures that peak traffic vol umes 
cannot feasi bly be accommodated by the existing road system. If material  del i veries are made by 
truck , the road probl em wi l l  be aggravated. Current use by trucks of the road sections l i sted 
in Table  4 . 38 is 6% of al l traffi c (see Sect. 3. 3 . 4. 4 ) . 

Figure 4. 2 i l l ustrates the impact area ' s  anti ci pated commuter traffic.  The number of veh ic les 
us ing sel ected sections of the h ighway system surroundi ng the Equal i ty s i te are given to present 
a pi cture of expected commuting pattern s .  Val ues shown are based o n  a work force o f  3800 . Names 
of counties are gi ven i n  capi tal l etters and rel evant towns are gi ven i n  l owercase l etters . The 
lettered road sections cl osest to the Equal i ty s i te (represented by a star) refer to the 
sectins l i sted in Tabl e 4. 38. As vehicl es from outlying areas converge on the roads l eadi ng to 
the Equal i ty s i te ,  capac i ties begin  to be exceeded . 

ES-5657 

HENDERSON 

BRECKINRIDGE 

WEBSTER 

GRAYSON 

30 

EDMONSON 

100 
WARREN 

CHRISTIAN 

F ·  4 2 Est,·mated number of commuter veh ic le  round tri ps on sel ected road secti ons : , g .  . .  
Equal i ty impact region . 

Mi ti gati ng measures wi l l  have to be taken to avoid  damage to the road systems and to accommodate 
the predi cted traffi c .  Truck traffi c from construction equ i pment  del i veries coul d be reduced by 
transporti ng material s to the s i te by rai l  or barge . Rai l  l i nes may need to be improved to 
support thi s  acti v i ty ,  but the Green Ri ver system shou ld  be able to handl e the traffi c .  Stagger
i ng work hours on the s i ngl e sh i ft that i s  currently env i s i oned by project pl anners cou l d  provi de 
a sma l l  reducti on i n  traffi c congesti on ,  but i t  i s  not l i kely to el imi nate the seri ous over
crowding expected. Other mi t igating measures that may be more effecti ve in reduci ng or accom
modating project- i nduced traffi c inc l ude i nst ituting bus serv i ce ,  encouragi ng car and van 
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pool i n g , and fun d i ng road expan s i on and i mprovements for the most heavi ly affected secti ons of 
road near  the s i te .  Impl ementat i on of the above program , parti c u l arly the road improvements , 
cou l d  be expen s i ve .  

Currentl y ,  access roads i n  the area o f  the Fort Mart i n  s i te are structural ly  i n adequate and are 
al so i nadequate for the vo l ume of traffi c .  The State of West  V i rg i n i a  i s  commi tted to upgrad ing  
the  roads . 

Operati onal  i mpacts 

Al though truck  traffi c on area roads may i ncrease somewhat over p reconstructi on l evel s ,  i t  i s  
not expected to reach  seri ous  p roporti ons , because ra i l  and barge l i nes are the preferred mean s 
for de l i very of feedstocks  to and the removal  of processed materi a l s from the proposed fac i l i ty .  
S im i l arl y ,  the peak commuter traff i c  count projected for the 460-empl oyee operati onal  phase i s  
not l i ke ly  to ser i o u s l y  affect area roads . 

4 . 3 . 4 . 5  Economi c base 

Constructi on i mpacts 

An i ncreased l evel of act i v i ty in the servi ce and support i ndustries  wi l l  deve l op in response to 
demand from the construct i on l abor popu l at i on ( see Sect.  4 . 3 . 2 . 1 ) .  Spend i ng  by construction  
emp l oyees for  l ocal  goods and  seri vces wi l l  prov ide i n creased revenues to l ocal  bus i nes ses . I t  
i s  expected that the vast  maj or ity o f  i ndi rect jobs  wi l l  b e  fi l l ed by workers a l ready res i dent 
i n  the count ie s . These workers wi l l  come from the unemp l oyed sector or wi l l  transfer  from other 
occupati on s .  A decrease in agri cu l tural act i v i ty or  a swi tch to part-t ime farm i ng may res u l t .  
Thus , the economi c base may t o  some deg ree s h i ft from that o f  a primar i l y  agr icu l tural /mi n i ng 
base to more of an i ndustri a l  ( d i rect p l ant emp l oyment )  and servi ce ( i nd i rect emp l oyme n t )  base . 

A pos s i b l e negati ve impact that may res u l t  from project empl oyment  duri ng  the constru cti on phase 
i s  that of p roject- i nduced i nf l ation  in the i mmedi ate i mpact area . Construction  worker wages are 
l i ke ly  to be s i gn i f i cantly h i g her  than those of the ex i st i n g  l abor force i n  a l l types of empl oyment .  
Th i s  cou l d  p ut  pressure on emp l oyers to  ra i se thei r wage rates to  keep the i r  empl oyees . Al so , 
the rap i d l y  i ncreased demand for hous i ng ,  goods , and serv i ces  wi l l  probab ly  have an i nf l a t i onary 
effect on the l oca l econom i e s .  Th i s  cou l d  severe ly affect res i dents on fi xed i ncomes . 

Because pri ces on most  goods are determi ned from a much w ider  reg i on ,  no proj ect- i nduced i nfl at ion 
i s  expected at the Fort Ma rt i n  s i te .  Cost o f  hou s i n g  may become i nfl ated because of i ncreased 
compet i t i on .  

Ope rat i ona 1 i mpacts 

A certa i n  number of serv i ce jobs  created duri ng  the cons truct ion phase wi l l  probably rema i n  as a 
s i gn i f i cant part of the area economy .  These pos i t i ons  wi l l  b e  needed t o  serve the demands of 
operati ona l - phase emp l oyees and the normal  growth exper ien ced by the i mpact area duri ng construc
t i on . Some workers may return to the i r prev ious  occupat ion s , whi ch  wou l d  res u l t i n  some revers i on 
from part-t ime farming  and worki ng i n  a commercia l  establ i s hment  to fu l l -t ime farmi n g .  The 
i ndustri a l  sector ,  however ,  coul d remai n a s i gn i f i cant part of the area economy beyond the opera
t i onal  phase if comp l ementary i ndustri e s  re l ocate to the i mpact area .  P l an n i n g  agenc i es i n  the 
b roader Green Ri ve r  area ma i nta i n  pol i c i es favorab l e  to i ncreased i ndustri a l  growth in the 
reg i on .  

4 . 3 . 4 . 6  Labor and i ncome 

Constru ct i on i mpacts 

I t  can be anti c i pated that the unemp l oyment  rate wi l l  dec rease in the impact area during the con
s tructi on phase , because  many d i rect and i nd i rect jobs  wi l l  be fi l l ed by area res i dents . The 
TVA rel oca t i on analys i s  of di rect p l ant empl oyment p resented in Sec t .  4 . 2 . 4  estimated that about 
20% of the requ i red l a bor  dur ing  peak constru ct i on wou l d  come from the immedi ate four-county 
a rea . A much  h i gher percentage of the 1 400 i ndi rect j obs c reated i n  the fou r-county area  can be 
expected to be f i l l ed by th i s same l abor force . 
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Spend i ng  of primary i ncome by the constructi on l abor force ( construct i on payro l l )  w i l l  resul t 
i n  the generation of secondary i ncomes recei ved by l ocal bus i nesses i n  the respect i ve counti es . 
Total secondary i ncomes generated are g i ven  i n  Tabl e 4 . 39 .  

Table 4.39. Secondary incomes received by counties as a result of 
construction employment spending. peak employment period 

Operati onal i mpacts 

Ohio 

Daviess 

McLean 

Muhlenberg 

Total for impact area 

( 1980 dollars) 

1 7 ,637,000 

1 2,703,000 

8,294,000 

20,052,000 

58,686,000 

A s i zabl e port i on of the wo rkers empl oyed duri n g  the construct i on phase of the SRC- I I  fac i l i ty 
wi l l  most l i ke ly  l eave the area when the p l ant i s  compl eted.  Amon g  those rema i n i ng ,  a certai n  
i ncrease i n  unempl oyment  may resul t ,  a t  l east temporari l y ;  th i s  i mpact i s  not expected to b e  as 
pronounced i n  the more urba n i zed primary s i te regi o n .  I f  compl ementary i ndustries enter the 
Equa l i ty area , th i s  effect coul d be mi n i mi zed .  

4 . 3 . 4 . 7  Local government taxation  and spend i ng 

Constructi on i mpacts 

Local governments of the four-county Equal i ty impact area w i l l  experi ence some i ncrease in property 
tax revenues resul t i n g  from expans i on i n  the res i denti a l  and commerc i a l  sectors , wh i ch  i s  expected 
to accompany project- i nduced popul at ion  g rowth . These property tax revenues , however , w i l l  not 
be suffi c i ent to cover the substanti a l  l ocal  expenditures that wi l l  be req ui red for the expans i o n  
of  publ i c  serv ices during  the construct i on phase . S i nce the SRC - I I  p l ant w i l l  b e  hel d i n  t i t l e  
by the Federal  government ,  the project wi l l  b e  exempt from property taxat i on .  Al though there are 
both sal es  and i ncome taxes i n  Kentucky , these revenues are not returned to the l ocal es i n  
wh i ch  they were co l l ected . The net fi scal  impact o n  l ocal  governments resu l t i ng from the need 
to make cap i ta l - i nten s i ve expansi ons in publ i c  servi ces and the mi nor i ncreases in revenues 
avai l abl e for the expans i ons  cou l d  be severe . 

Operati onal i mpacts 

Federal owners h i p  of  the fac i l i ty i s  expected to be conti nued during  the demonstration  phase , 
thus mai nta i n i ng the tax-exempt status of the p l an t .  

Because  of the l oca l  government expendi tures requ i red duri ng  the constructi on phase , any l oss  o f  
tax do l l ars cou l d  worsen t h e  probl em of  recover i ng those capi tal i nvestments . Di rect fi nanci a l  
a s s i stance t o  pay for needed servi ces i n  a t imely fas h i on shoul d b e  i nvest i gated as a means 
of l im i t i ng l ocal fi scal impacts . New res i dent i a l  and commerc i al properti es  added to the l ocal  
tax rol l s  duri ng  the construction phase wi l l  conti nue to contri bute to l ocal revenues , but 
there cou l d  be  some l oss  of revenue if  mob i l e  homes are removed from the a rea o r  i f  property 
abandonment resul ts from overbui l d i ng during  the constructi on phase .  

4 . 3 . 4 . 8  H i stori c and archaeol ogi cal  resources 

Constructi on i mpacts 

No known h i s tor ic  s i te s  w i l l  be affected by construct ion of  the SRC- I I  fac i l i ty ,  but several 
archaeo l og i ca l ly  s i gni fi cant s i tes  may be affected . At l east two s i tes  in the O h i o  County area 
a re bei ng consi dered for i ncl u s i on in  the Nati onal Reg i ste r ,  and it i s  est imated  by state 
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archaeol ogi sts that up  to 30 other s i tes of major  s i gn i fi cance may exi st i n  the Oh i o  County 
porti ons of the Green Ri ver bottoml ands ( see Sect . 3 . 3 . 4 . 8 ) . I f  these or other s i tes of i mpor
tance wo u l d be i rreparab ly  d i s tu rbed by p l ant con structi on , excava t i on of the s i tes before 
con s tructi on shou l d  be con s i de red .  

F i ve s i tes at Fort Marti n  that are e l i g i bl e  fo r l i s t i n g  by the  Nat i onal  Reg i ster of H i stori c 
P l aces have had appropri ate m i t i gati ng  strateg i e s  proposed and agreed upon . 

Operationa l  i mpacts 

No further i mpacts on hi stori c or  archaeol ogi cal ly  s i gn i f i cant s i tes are an t i c i pated dur ing  the 
operati onal  phase of the p l an t .  

4 . 3 . 4 . 9  Impacts of commerc i a l i zation  or  decommi s s i o n i ng 

Commerc i a l i zat ion of the SRC- I I  p l ant  after the demon strat i on phase wi l l  requ i re an e i ght-year 
construct i on peri od wi th a peak work  force of  about 5000 . I t  i s  ant i c i pa ted that the i mpacts 
occurri ng in the four-county reg i on duri ng that period wi l l  be much the same as those outl i ned 
above , but on a l a rger sca l e .  The capac i t i es of l ocal  hous i n g , publ i c  serv i ce ,  and trans porta
t i on systems wou l d  be i ncrea s i ng l y  stra i ned by commerc i a l i zation , and the prev i ou s l y  d i scus sed 
fi scal  i mpacts stemm i n g  from the need to ma ke s i gn i fi cant expend i tures for publ i c  serv i ces with
out a correspondi ng i ncrease i n  tax revenues wou l d  be  magn i fi e d .  Oh i o  County al one wou l d  
rece i ve substant i a l  tax revenues from the pl ant i f  owners h i p  i s  tran sferred to the pri vate sector 
at the onset of  commerc i a l  operat ions . Al l other i mpact-area j ur i s d i cti ons , i nc l u d i n g  the Oh i o  
Co unty mun i c i pal i t i es o f  Hartford and Beaver Dam , wi l l  not be empowered t o  tax the fac i l i ty and 
wi l l  rece i ve no tax reven ues . 

I f  the pl ant were decommi s s i oned after the demon strat i on phase , a temporary period of unempl oyment 
and econom i c  adj ustmen t ,  pos s i bl y  accompan i ed by some out-m i g rat i on , wou l d  most l i ke l y  resu l t .  

4 . 3 . 4 . 1 0  Cumu l ati ve impacts 

A number of other construc t i on proj ects p l anned for the area wi t h i n  about 1 1 6  km ( 70 mi l es )  of 
the proposed Equal i ty s i te coul d combi ne wi th the cons tructi on of the SRC- I I  fac i l i ty to produce 
s i gn i fi cant cumu l a t i ve impacts in the impact reg i on . Up to 20 ,000 new con struct i on jobs cou l d  be 
created i n  the general area through p l anned or proj ected power p l ant and syn thet i c  fuel fac i l i ty 
construct ion ( Sect .  4 . 2 . 4 ) .  I t  i s  expected that a very l a rge proporti on o f  th i s  work fo rce wou l d  
b e  i n -movers . The prev i ou s  i mpacts proj ected to accompany the peak work force of 3800 for the 
SRC- I I  fac i l i ty cou l d be i nc reased dramat i ca l ly  by th i s  comb i ned work force to about s i x  t imes 
the SRC- I I  fi gure .  Al though it i s  not l i ke ly  that a l l these projects wi l l  mater i a l i ze ,  a serious  
eva l uati on of thei r impacts  combi ned wi th the SRC- I I  impacts s hou l d  be  made . No  cumu l at i ve 
i mpacts are expected at the Fort Marti n s i te .  

4 . 4  ALTERNAT I V E  S I TE - RAVENSWOOD , WEST V I RGI N IA 

Th i s  sect i on i denti fi es the i mpact i s s ues that cou l d  ari se s hou l d  the Raven swood s i te be the 
l ocation  of the proposed SRC- I I  demon strati on p l an t .  Th i s  eval uation  was con ducted to determ i ne  
whether the  Ravenswood a l ternat i ve s i te offered the potent i a l  for apprec i a b l y  reduced impacts . 
Impacts on the Ravenswood s i te are based on genera l s i te c haracter i s t i c s , wi thout a p l ant l ayout 
or  deta i l ed mon i toring  data . 

4 . 4 . 1 Land 

4 . 4 . 1 . 1 Land use 

Constructi on i mpacts 

The agr icu l tural , forest , and recreati onal  uses to wh i ch the s i te i s  current ly  s u bj ect ( Sect .  
3 . 4 . 1 . 2 )  are l i ke l y  to  be  d i s p l aced by p l ant cons tructi on .  Spec i fical l y , th i s  mean s that a 
s i zabl e parcel  of pr ime farml and and the l ocal ly  ut i l i zed Kera l and  recreat i on area w i l l  both 
probab ly  be l ost to u s e .  The proposed p l ant  may a l so adversely affect t h e  nearby Kera Lakes 
area and the ne i ghbori ng res i den t i a l  commun i ty of Ri p l ey Landi ng , because of noi s e ,  add i t ional  
traffi c ,  and he i ghtened i ndustri al  character , wh i c h  are  l i ke l y  to  res u l t  i n  the  v i c i n i ty of the 
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s i te .  In add i t i on , a i r pol l u t i on resu l t i n g  from p l ant operations  cou l d have some effect on 
sen s i t i ve agri cu l tural p l ants , such  as soybeans and pasture g rasses , i n  the v i c i n i ty of the s i te .  
The max imum effect wou l d  p robab ly  be s T i ghtly reduced agr icu l tural p roduc t i v i ty i n  areas of 
max imum a i r  pol l utant concentra t i on .  

I n  the l arger soci oeconom i c  impact reg i on , confl i cts between new and exi s t i ng l and  u ses cou l d  
al so occur.  The i nfl ux of project workers and the i r  fami l i es , wh i ch i s  expected to resu l t  from 
construction  of the proposed p l ant ( Sect.  4 . 4 . 4 . 1 ) ,  wi l l  probab ly  be accompan i ed by expans i on 
of the res i dent ia l  and commerc i a l  sectors , wh i ch cou l d  compete w ith agri c u l tural  uses  for ava i l 
ab l e l and.  I t  is  a l so pos s i bl e  that , in  the u pcomi ng period of rap i d  growth , res i dent ia l  and 
commerc i a l  u ses cou l d  be hasti ly  p l aced in areas in wh i ch they are not appropr i ate . However ,  
because of recent trends i n  the impact area toward expan s i on of the res i denti a l  and commerci a l  
sectors ( Sect .  3 . 4 . 1 . 2 ) ,  i t  i s  not expected that any l and u s e  confl i cts resu l t i n g  from th i s  
p roject wi l l  be compl etely unprecedented or  unan t i c i pated .  

Operat ional  impacts 

Al though there w i l l be no new s u rge of popu l at i on growth during  th i s  peri od , wh i ch i nd i cates bas i c  
stabi l i ty i n  the res i dentia l  and comme rc i a l l and use sectors , and , al though the fac i l i ty wi l l  
have a l ready been bu i l t , the changes engendered during  the construct ion phase wi l l  rema i n .  I n  
add i ti on , howeve r ,  i t  i s  poss i bl e  tha t ,  even i n  the absence of  genera l i zed new g rowth , those l and  
use  confl i cts caused by the  expandi ng  res i dent i a l  and  commerci a l  sectors may conti nue to cause  
l and  convers i on i n  s peci fi c areas i n  wh i c h  sen s i ti ve l and  uses are affected by the i r  ne i ghbo rs on  
an ongo i ng bas i s .  

4 . 4 . 1 . 2  Geol ogy and soi l s  

Con struction impacts 

Ero s i on of topso i l  during  constructi on acti v i ti es cou l d  res ul t in permanent l os s  of so i l s . Some 
so i l  l oss  i s  unavo i dab l e ,  but the magn i tude of th i s  impact can be reduced by ma i n ta i n i ng vegeta
t i on on areas not actual ly necessary fo r construct i on .  Al so , use  o f  sediment retent ion structures 
during con struction and ma i nta i n i ng cover over stockp i l ed so i l s  wi l l  reduce soi l l osses . The same 
mi t i gat ing  measures d i s cussed i n  Sect.  4 . 2 . 1 . 2  wou l d  be appl i cabl e to the Ravenswood s i te . 

Because of the coarser so i l texture and gentl e r  s l opes , the quant i ty of so i l  that wou l d  be l ost  
during  constructi on wou l d probab ly  be l es s  than  at the  proposed s i te ,  depend ing  on p l ant l ayout .  
Constructi on i n  the areas o f  sandy a n d  g rave l ly  l oams wou l d  probably res u l t i n  l es s  e ros ion  and 
transport than in areas of s i l ty depo s i ts . Cl ays and s i l t  l oams are more p reva l ent  at  the 
Monongal i a  County s i te .  Grad ing  and compact ion o f  so i l s  that resu l t  i n  reduced permeab i l i ty and 
destruct i on of soi l structure are expected to l i mi t producti v i ty of  the so i l s  for future agri 
cu l tura l use . Th i s  impact i s  unavo i dab l e i n  p reparing  the s i te for constructi on . I f  the 
fac i l i ty i s  decomm i s s i oned and removed , so i l s  wou l d  take years to redevel op current producti v i ty .  
Because of h i g her  q ua l i ty of so i l s  at Ravenswood , the effects of  so i l  l oss  wou l d  b e  more 
s i gn i f i cant than they wou l d be at the proposed s i te .  

Operational  impacts 

Operati ona l  effects re l ated to geol ogy are ( 1 ) unavai l a b i l i ty of  mi nera l  resources of the s i te , 
( 2 )  poss i b l e foundation  sett l ement , and ( 3 )  reduct i on i n  soi l producti v ity .  

Dur ing  the  time the fac i l i ty operates , s and  and  grave l depos i ts woul d not  be  avai l ab l e  for  p ro
ducti on . Gravel p i ts are i n  operat ion i n  other l ocal areas , a nd  l arge reserves of th i s  commodi ty 
are i n  the reg i on .  Deve l opment  o f  any exi st i n g  gas o r  o i l res erves beneath the s i te wou l d  b e  com
p l i cated by the exi stence of an i ndustri a l  fac i l i ty on the s i te .  The proposed s i te i s  underl a i d  
by coal  and poss i b l y  other deve l opabl e resources and wou l d  be s imi l arl y affected by the presence 
of the SRC- I I  p l an t .  

Fo undat ion con d i t i ons  o n  the s i te are un known , and compari son with  the p roposed s i te i s  not 
poss i bl e .  I f  poor ly  con so l i dated o r  c l ayey sediment underl i e  the s i te , prevent i on of foundati on 
settl ement may req u i re preconso l i dation . 

Chemi cal s p i l l s , fuel s p i l l s ,  or l eakage of l eachate through l i ne rs of coal or waste storage 
areas may resu l t  in g radua l  accumul ation  of undes i rabl e mate ri al s .  Th i s  s i tuation  cou l d  l im i t  
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future product i v i ty of the so i l s .  Depos i ti on of part i cu l ates and cool i ng tower dri ft on so i l s  
may a l ter so i l chemi stry s l i ghtly and affect soi l ferti l i ty by a l ter i ng m i c rob i a l  convers i on of 
certa i n nutri ents . The magn i tude of th i s  impact depends l a rgely on precauti onary measures used i n  
pl ant operati on coup l ed wi th a n  effecti ve envi ronmental mon i tor ing  program duri ng operat i on . The 
h i gher qual i ty of  soi l s  and farml and at th i s  s i te make these effects more s i gn i fi cant than they 
wou l d  be at the proposed s i te .  

4 . 4 . 1 . 3  Terres tri al  ecol ogy 

Construct i on impacts 

Constructi on at the Ravenswood s i te wou l d  di sp l ace cu l ti vati on of pr ime farml and . I n  add i t i on , 
both the fores t al ong Spri ng Creek and the Kera l and recreati on area , wh i ch are used for recrea
ti onal  purposes by Kai ser emp l oyees , mi g ht  be des troyed .  The Spri ng  Cree k forest appears t o  b e  an 
i mportant ecol og i ca l  resource because th i s  forest type is rare . I f  constructi on cou l d  be l arge ly  
l i mi ted to  the  farml ands , the  botani cal  va l ue of  the  forest and the  fores t ' s  val ue to  most wi l d
l i fe wou l d  be preserved . The eco l o g i cal  val ues of th i s  s i te are greater than those of the 
proposed s i te .  

Operationa l  i mpacts 

Al though emi s s i ons of a i r pol l utants wou l d  be i dent i ca l  at al l s i tes , the potenti a l  for ecol og i cal  
effects of  a i r  pol l u t i on appears to be greater at the Raven swood s i te .  Fores ted h i l l s that r i s e  to 
1 00 m ( 328 ft ) above the s i te i mmedi ate ly  to the east and west  cou l d experi ence re l a ti vely 
frequent contact wi th p l umes of a i r  pol l utants from the p l ant . 

No endangered species  are known to occur on the Ravenswood s i te ,  al though habi tat conduci ve to the 
I nd i ana bat ,  whi ch i s  Federal ly  des i gnated as endangered , may be present in ri parian  fore sts on 
the s i te .  

4 . 4 . 2  Water 

4 . 4 . 2 . 1  Surface water hydro l ogy 

Cons tructi on i mpacts 

Potenti al  constructi on i mpacts on hydrol ogy at the Ravenswood s i te are ( 1 )  i ncreased runoff and 
s i l ta t i on in Spr ing  Creek and ( 2 )  a l tera t i on of s i te dra i nage affect i ng fl ows in Spri ng Creek .  
I f  a substant ia l  fract i on of the  Spri ng  Creek watershed i s  d i s turbed dur i ng cons tructi on , runoff 
from the s i te may be s ubstanti a l ly  i n creas ed . I f  control s are not effecti vely emp l oyed , th i s  
runoff cou l d  res u l t i n  i ncreased l ocal fl ood i ng and g reater ero s i on and sediment l oads . Cl eari ng 
of  vegetat ion  on s i te ,  so i l d i sturban ce , and compact i on wi l l  tend to i nc rease surface runoff . 
Much of the s i te i s  drai ned by Spri ng Cree k ,  wh i ch wou l d  recei ve i n creased fl ows . Ero s i on of 
so i l s  from the s i te cou l d res u l t  i n  s i l tat ion of the Spr ing  Creek watershed and embayment.  Th i s  
i mpact can be mi n i mi zed by ma i nta i n i ng a buffer zone o f  und i s turbed vegetati on , use  o f  settl i ng 
bas i ns to reduce suspended sed iment l oad , and mai n ta i n i ng g rass  cover when pos s i bl e .  Due to the 
presence of  va l uabl e eco l og i cal  areas and the i r  re l ati ons h i p  to the ex i s t i ng s i te drai nage pattern , 
the hydrol og i c i mpacts at the Ravenswood s i te duri ng construction  are con s i dered to be more 
s i gn i fi cant than those at the proposed s i te .  

Operati onal i mpacts 

The compact i on of so i l s  and paving  of the p l ant area wi l l  res u l t in reduced i nfi l trat ion of 
p rec i p i tat ion and i ncreased runoff . General l y ,  des i gn req u i res col l ecti on and treatment of runoff 
from storms of a frequency of 1 0  years ( 24-h storm durat i o n )  or l es s .  After treatment , the runoff 
water may be routed to the O h i o  Ri ver or used wi t h i n  the p l an t .  These opti ons wou l d  resu l t  i n  
l ower fl ows i n  Spr ing  Cree k ,  parti c u l arly duri ng storm events . 

S i te e l evati ons are genera l ly above the 1 00-year freq uency fl ood event est i mated by the U . S .  Army 
Corps of Eng i neers . However , some fl ood damage may occur to barge or p i pe l i ne fac i l i t i es l ocated 
near the r i ver .  ( Th e  Ravenswood s i te is di scus sed in the fl oodp l a i n/wetl ands asses sment pre
sented in Append i x  D . ) 

The proposed SRC- I I  faci l i ty wou l d  con sume about 0 . 23 m3/s  ( 8 . 0  cfs ) ,  wh i ch wou l d  represent 0 . 08% 
of the 7-d , 1 0-year l ow fl ow of 300 m3/s  ( Sect . 3 . 4 . 2 . 1 ) .  A commerc i a l  SRC fac i l ty wou l d  con sume 
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about 0 . 8 m3/s ( 2 8  cfs ) ,  or 0 . 3% of  the 7-d ,  1 0-year l ow fl ow .  Con s umpt ion o f  r i ver  water i s  
con s i derably more s i gn i f i cant at the p roposed s i te than at the Ravenswood s i te .  

Locati on o f  the proposed S RC- I I  p l ant  at the Ravenswood s i te wou l d  encroach on the Oh i o  Ri ver 
f l oodp l a i n .  Th i s  encroachment wou l e  be l arger and more s i gn i f i cant than at the p roposed s i te .  

4 . 4 . 2 . 2 Groundwater 

Construct i on i mpacts 

Locati on of p l ant  faci l i t i es near the O h i o  R i ver cou l d req u i re extens i ve dewater ing  dur ing  con 
structi on of foundati ons . S uch dewateri n g  wou l d  l ower groundwater l eve l s  i n  the a l l u v i a l  aqu i fe r  
a n d  cou l d  affect wel l y ie l ds i n  nei ghbori ng  areas . Th i s  i s  not con s i dered a poten t i a l  i s s ue at 
the proposed s i te .  

Water l eve l s  wou l d  probab ly  retu rn t o  normal l e ve l s  after constructi on ceases  u n l es s  exten s i ve 
compacti on of the so i l or al l uv i um occurs . L i ttl e impact on g roundwater qua l i ty i s  l i ke ly  to 
occur du r ing  construct i on .  

Operati ona l  impacts 

At the Ravenswood s i te the Oh i o  Ri ver al l uv i um conta i n s  a va l u ab l e  aqu i fer  that i s  w i de ly  deve l oped 
for mun i c i pal and i ndustr ia l  water supp l i es .  Sources of groundwater contami nat ion are s i mi l ar 
to those d i s cu ssed i n  Sect.  4 . 2 . 2 . 2 .  The impacts of s p i l l s  or l eachate penetrati on are l i ke l y  
t o  b e  g reater a t  t h e  Ravenswood s i te than a t  the proposed s i te because ( 1 ) the s o i l s  are coarser 
in texture , wh i ch reduces the amount of contami nant absorpti on and i ncreases the i nfi l trati on 
rate , and ( 2 )  the fl ow i n  the a l l uv i a l  aqu i fer  may carry the contaminants toward the groundwater 
users . Faster groundwater fl ow rates i n  the a l l uv i um faci l i tate d i l ut i on of contami nants but 
cou l d  a l so  decrease the amount of time avai l ab l e  for the c l eanup  operati on shou l d contam i n at i on 
occu r .  S i te- speci f ic  g roundwater fl ow studi e s  are requ i red to determi ne more preci se l y  the natu re 
of the impact . 

Oh i o  Ri ver a l l uv i um y ie l ds l arge vol umes of water to wel l s  i n  the are a ,  and y i e l ds to i nd i v i dual  
radi a l  col l ector wel l s  uti l i z i ng i nduced fi l tra t i on may range from 4543 to 7 1 9 2  l i ters/m i n  ( 1 200 to 
1 900 gpm ) . Use  of the a l l u v i a l  aqui fer as a source of process  water may cause ser ious  drawdowns 
u n l es s  wel l s  are l ocated near the r i ver  and are equi pped for i nduced fi l trati on . Groundwater 
avai l ab i l i ty at the proposed s i te i s  i n s u ff i c i ent  to meet proces s water con s umpt ion req u i rements . 
Reduced i nfi l trati on of rainfa l l caused by pav i n g  or soi l compacti on may l ower l ocal groundwater 
l e ve l s .  Howeve r ,  s uch decreases wou l d  probab ly  be of a smal l magn i tude and wou l d  on ly be noti ce
a b l e  d i rectly bel ow bu i l d i ngs . 

4 . 4 . 2 . 3  Surface water gual i ty and aguati c  ecol ogy 

Constru cti on impacts 

Potenti a l  cons tructi on impacts on s u rface water qual i ty and aquat i c  ecol ogy at the Ravenswood 
s i te i nc l ude effects of con structi n g  the water i n take and treated wastewater d i scharge structures  
and  temporary barge faci l i t i es , s i te runoff i nto t he  Oh i o  Ri ver ( and  t he  Spr ing  Creek dra i nage 
i f  i t  remai n s  i n tact once constru ct i on has commenced ) , di stu rbance and/or destructi on of the 
Spr ing  Cree k Bas i n ,  and s hore l i ne d i sturbance of the O h i o  R i ver dur ing  s i te preparati on .  The 
adverse impacts to ons i te water bod i es are con s i dered to be more s i gn i fi cant at th i s  s i te than 
at the p roposed s i te .  

Al though Spr ing  Creek appeared moderate ly sedimented on s i te ( Sect . 3 . 4 . 2 . 3 ) ,  the s l ough  on s i te 
may serve as a spawn i ng habi ta t ,  n ursery ,  or refuge for Oh i o  R i ver  b i ota . The creek and s l ough  
are al so  of  importance from the  standpoint  of  terrestri a l  ecol ogy ( Sect . 3 . 4 . 1 . 3 ) . T he  extent 
of constructi on impacts wou l d  depend on the amount of s i te preparati on requ i red and the exact 
l ocati on of faci l i ti es on the s i te .  S i te runoff dur i ng  constructi on wou l d  represent a smal l 
i ncremental source of sediments and di s so l ved sol i ds added to the a l ready turb i d  O h i o  R i ver .  
S i te runoff a t  the proposed s i te wou l d  add d i s so l ved so l i ds t o  the Monon gahe l a R i ver ,  wh i ch i s  
an exi st ing  concern , es peci al ly  duri ng  l ow fl ow .  
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Ope rati onal  i mpacts  

Operational  impacts  of the proposed SRC- I I  fac i l i ty ,  if  s i ted at Ravenswood , wou l d i n c l ude effects 
of water i ntake ( i mp i ngement and entrai nment of aquat i c  b i ota ) , the treated wastewater d i s charge , 
b arge traffi c and associ ated acti v i t i e s , and s p i l l age of coal  or other materi al s .  Water i n take 
effects on Oh i o  R i ver b i ota wou l d depend on the des i gn of the i ntake structure and i ts l ocati on 
re l at i ve to the d i stri but i on of b i ota , but it wou l d  appear to be of l ow s i gn i fi cance i n  compari 
son w ith i mpacts on the Monongahe l a  Ri ver at the p roposed s i te .  Barge traffi c and coal s p i l l age 
re l ated to the proposed SRC- I I  fac i l i ty at Ravenswood wou l d  produce on ly  mi nor impacts on water 
q ual i ty or aquati c ecol ogy . Barge traffi c i s  a concern at the proposed s i te ,  espec i a l ly  as 
i t  rel ates to l ock  capac i ty and the water requ i red for l ock operat i on . S i te preparati on ,  con
structi on , or operati on of the faci l i ty at the Ravenswood s i te is not expected to have any 
adverse effects on aquat i c  s pec i es des i gnated as endangered , threatened , or otherw i se  of concern 
to Federal or State authori t ie s  ( Sect .  3 . 4 . 2 . 3 ) .  

Impacts res u l t i ng  from wastewater di s charge to the Oh i o  Ri ver are anal yzed i n  Tab l e  4 . 40 ( struc
ture of analys i s  and a s s umpti 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 avai l ab l e  i n  the Oh i o  Ri ve r ,  the SRC- I I  d i s charge wou l d  appear to have no 
s i gn i fi cant impact on water q ua l i ty .  When the effl uent  i s  fu l l y mi xed , the o n l y  water qual i ty 
consti tuents not i n  compl i ance are those for wh i ch ambient  water qua l i ty exceeded the recommended 
1 eve l . 

Table 4.40. Mixing of SRC-I I effluent with 7-d, 10-year low flow of Ohio River, 
Ravenswood site ( 1 94,000 Iiters/s)B 

Water qual ity Maximum ambient Fu l ly mixed Compl iance with 
Constituent standard concentrationb concentration standard 

(mg/liter) (mg/liter) (mg/liter) (mg/liter) 

Arsen ic 0.05 <O.O l e  <0.01 Yes 
Cadmium 0.00 1 2  0.007 0.007 Nod 

in hard water 
Chromi u m  0.05 0.0 1 6  0.0 1 6  Yes 
Copper 1 . 0  0.06 0.06 Yes 

Cyan ide 0.005 Assume 0 0.0001 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 0.0008 Nod 
Phenol 0.001 Assume 0 0.0003 Yes 
Selen ium 0.01 <0.005" 0.005 Yes 
Tota l suspended solids 306 306 Yes 
Zinc 5.0 0. 1 9  0. 1 9  Yes 

aSee Table 4.8, Sect. 4.2.2.3, for mixing formulae and maximum effluent concentrations. 
b F rom Table 3.36, Sect. 3.4.3.3. 

e Where values were reported as "less than" some concentration, it was assumed that the concentration 
was equal to that value. 

d Maximum ambient concentrations of these constituents exceeded the standard. 

4 . 4 . 3  Ai r gual i ty 

4 . 4 . 3 . 1  Con struct i on i mpacts 

The prox im i ty of Ravenswood to the Ka i se r  faci l i ty cou l d  produce s i gn i f i cant a i r  qual i ty i mpacts 
on currently  undevel oped areas . The Ravenswood area current ly  enjoys better a i r  qua l i ty than does 
the proposed s i te ,  and the Ravenswood a l ternati ve s i te is not c l ose  to maj or nonattai nment areas . 

Impacts of fug i t i ve emi s s i on s  duri ng constructi on wou l d  probab ly  be about equal  to those 
predi cted at the proposed s i te ,  because the Ravenswood s i te wou l d req u i re s i mi l ar earth-mov ing  
acti v i ty .  Howeve r ,  the  Ravenswood s i te i s  expected to generate l es s  fug i t i ve dust because of 
l ower w ind  speeds at the s i te .  
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4 . 4 . 3 . 2  Operati onal  i mpacts 

Routine  emi s s i ons  woul d be s i mi l ar at both s i tes , but the poorer di spers i on at the Ravenswood 
s i te woul d i ncrease g round- l evel concentrati on s  of pol l utants emi tted by the fac i l i ty by perhaps 
5% .  Impacts of pol l utant rel eases during  acc i dents cou l d  be  g reater at the  Ravenswood s i te 
because of the p roximi ty to the Kai ser fac i l i ty .  Were the w i nds t o  carry the acci dental l y  
rel eased pol l utants t o  the Kai ser fac i l i ty ,  the i mpacts from toxi c gases under  worst-case condi 
t i on s  cou l d  pose a hea l th threa t .  I f  wi nds b l ow i n  any other d i rect i on , the i mpact from an 
acci dent wou l d  be l ess  at the Ravenswood s i te than at the proposed Fort Marti n s i te .  

4 . 4 . 4  Economi c ,  soci a l , and cul tural impacts 

As menti oned in Sec t .  3 . 4 . 1 . 2 ,  the primary share of the soci oeconom i c  i mpacts generated by the 
proposed S RC- I I faci l i ty wi l l  be experi enced in the l argel y  rural count ies of Jackson and Mason , 
West  V i rg i n i a ,  and Gal l i a  and Mei g s , Oh i o .  The fol l ow i n g  d i scuss i on w i l l  therefore focus  on 
these four j uri sd i ct i on s .  

4 . 4 . 4 . 1  Popu l at i on 

Constructi on i mpacts 

Di rect constructi on empl oyment wi l l  peak at about 3800 workers* hal fway through the projected 
three-year constructi on phase . U s i n g  a computeri zed work force rel ocat ion model ( d i scussed i n  
more deta i l i n  Sect . 4 . 2 . 4 . 1 ) ,  i t  was cal cu l ated that about 35% o f  the construction l abor force 
w i l l  move i nto the a rea w i th i n  1 1 6  km (70 mi les ) of the proposed fac i l i ty ,  whereas the rema i n i ng 
65% of d i rect cons tructi on j obs wi l l  be fi l l ed by current  area res i dents . Of the 1 275 i n-mi grants , 
785 , or 62% , w i l l  rel ocate i n  the four-county impact area . These i n-mi g rants can be separated 
i n to two d i st i nct categor i es : movers and trave l ers . Tab l e  4 . 41 shows the number of movers 
and travel ers who wi l l  res i de in the i mpact regi on dur i ng the peak constructi on peri od and the 
number of current res i dents from those four counties  who w i l l  commute to work at the project . 

Table 4.41. Estimated number of commuters, travelers, and movers at peak 
construction employment In socioeconomic Impact region 

Comm uters fro m  Travelers locating Movers to 

County county a in county b county C 

No. Percentage No.  Percentage No. Percentage No.  

Jackson, W.  Va.  765 30.3 260 33.9 1 70 33.8 1 1 90 

Mason, W.  Va. 365 1 4.4 1 20 1 5.3 80 1 5 .4 550 
Gall ia,  O h io 1 45 5.7 60 7.5 35 7.4 225 

Meigs, Ohio 1 75 6.9 55 7.3 35 7.4 265 

Outside i m pact 1075 42.7 280 36.0 2 1 0  42.6 1 570 

area 

Total 2525 1 00.0 775 1 00.0 530 1 00.0 3800 

a Commuters are residents of county before SRC-I I who d rive to and from work daily. 
b T ravelers l ive in county during the week but maintai n  a permanent residence elsewhere. 
C Movers relocate permanent residence when they start employment at SRC - I I .  

Total 

Percentage 

31 .4 
1 4.7 

6.3 
7 .1  

4 1 .4 

1 00.0 

Popu l at ion i n  the i mpact regi on wi l l  i ncrease not just  by the number of d i rect constructi on 
empl oyees mov i ng i n ,  but a l so by those dependents  that accompany workers to the area . I n  add i 
t i on , constructi on acti v i ty w i l l  st imu l ate about 2900 i n d i rect j obs  i n  the servi ce and support 
sectors of the economy due to the rel atively rural nature of the area ; a bout 1 0% of these jobs  
wi l l  be  fi l l ed by  i n -movers . These 290  i n-movers w i l l  a l so  be  accompan i ed by a certa i n  number 
of  dependents . Based on data gathered at 1 3  TVA power p l ant projects i n  the l ast  four years , 
i t  i s  a ssumed that a l l travel ers wi l l  come a l one , but that 65%  of movers wi l l  be accompan ied 
by fami l i es of the average s i ze .  

* 
The analys i s  presented here was performed u s i n g  only the current best ava i l ab l e  estimate 

of construction work force at both the Ravenswood and Fort Mart i n  s i tes . The analys i s  i nd i cates 
that the Fort Marti n s i te i s  preferabl e to the Ravenswood s i te u s i n g  th i s  s i ze work force , and 
that th i s  j udgment woul d on l y  be rei nforced wi th a l arger work force . 
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Tab l e 4 . 42 s hows the tota l ( d i rect and  i ndi rect )  i n-mi grat i o n  expected in  the impact reg i on , by 
county , duri ng the peak construct i on phase . The proport i on on i n-mi grants to current re s i dents 
ranges from a l ow of 0 . 5% in Gal l i a County ,  Oh i o ,  to a h i gh of 3 . 5% i n  Jackson County , West  
V i rg i n i a .  Compar ing  these i n-mover fi gures  wi th t he  exi sti ng  popu l ati on of  the maj or  urban 
centers i n  the i mpact reg i on ,  however , where the maj ori ty of new res i dents are l i ke l y  to settl e ,  
the magni tude of the i nfl ux becomes more sUbstanti a l . I n  Jackson County , proj ected i n -mi grat ion 
i s  equal  to 1 2% of the c urrent combi ned popu l ati on of the mun i c i pa l i t i e s  of Ri p l ey and Ravenswood .  
I n  Ma son County , i n-mi g ra t i on wi l l  amount to  7%  of  Po i nt  P l easant ' s  ex i st i ng popu l at i on .  I n  
Gal l i a County , Gal l i po l i s '  current s i ze wou l d  i ncrease by 3 . 5% i f  a l l i n -movers settl ed there . 
F i na l l y ,  i n  Me i g s  County , the total proj ected i n-mi g ration  equal s 3 . 5% of the combi ned popu l at i on s  
of  Pomeroy and M i ddl eport.  In  the maj or  mun i c i pa l i ti es o f  a l l four  counti e s , therefore , and 
part i cu l arly i n  Jackson and Ma son , project-i nduced popul ati on growth i s  l i ke ly  to be s udden and 
re l ati vely s ubstanti a l . Speci fi c i mpacts on commun i ty systems that are expected to accompany 
th i s  g rowth wi l l  be d i s cu s sed i n  the fol l owi ng sect i on s .  

Operati onal  i mpacts 

The total cons tructi on l abor force wi l l  approach 3800 at the peak , but d i rect empl oymen t during  
the  operati onal phase  wi l l  amount to  on l y  460  worke rs . Maj or popu l ation  i mpacts engendered 
dur ing  th i s  peri od w i l l  therefore be as soc i ated w i th popu l ation  stabi l i zati on and poss i bl y  even 
decl i ne ,  rather than wi th rap i d  growth as i n  the constructi on phase . A fa i r  n umber  of the 
i nd i rect j obs created dur i ng the constructi on peri od may rema i n  in the area , and the devel opment 
of new commerce and i ndustry may take up some of the s l ack  i n  empl oyment l eft by compl etion  of 
SRC- I I .  Neverthe l es s , the operati onal  phase i s  l i ke l y  to be characteri zed by a sca l i n g  down of 
empl oyment and popu l at i on from the he i ghts of the constructi on peri od . 

4 . 4 . 4 . 2  Hou s i ng 

Con structi on i mpacts 

Wi th i n  the four-county i mpact reg i on , it i s  projected that i n -mov i ng workers ( d i rect and i nd i rect )  
wi l l  req u i re about 1 000 dwel l i ng s  un i ts ( th i s  f i g u re i s  deri ved by tak i ng the  total n umber of  
d i rect travel ers , d i rect movers , and  i nd i rect movers and  a s s um i ng that  each  worker ,  s i ng l e  or  
wi th fami l y ,  req u i res one  un i t  of hou s i ng ) .  In  the same four counti e s , about 1 200 to 1 600 dwel l 
i ng u n i ts are c urrent ly  vacant ( Tabl e 3 . 38 ) . Howeve r ,  desp i te th i s  seem ing  s u rpl us  of hous i ng ,  
there may st i l l  be a noti ceabl e hous i n g  shortage i n  some l ocal areas . Furthe r ,  th i s  does not 
a s s ume that al l hou s i ng i s  of equal  qual i ty .  

T h e  exp l anati on for the above i s  twofol d .  F i rst ,  the demand for hous i ng i s  n o t  u n i form for al l 
hou s i ng types .  Based o n  the observed demand of TVA construct i on workers a t  more than a dozen 
recent projects , i t  i s  expected that the total hous i ng demand of 1 000 u n i ts w i l l  break down i n to 
a need for 500 s i n g l e- fam i l y  homes , 245 mob i l e  homes , and 255 apartments and s l ee p i n g  rooms . I t  
i s  probabl e that the req u i red number o f  hous i ng un i ts by type wi l l  n o t  be un i form ly  ava i l ab l e  
i n  a l l  four  i mpact coun t i es ; pro v i d i ng the 2 5 5  apartments and s l ee p i ng rooms may prove a 
parti cu l arl y  d i ffi cu l t  probl em .  Al so , the n umber o f  vacant u n i ts o f  al l types are not s p read 
un i forml y throug hout the i mpact reg i on .  In  Jackson County , where about 520 hou s i n g  un i ts wi l l  
be req u i red , o n ly  280- 467 wi l l  be avai l abl e .  I f  the l owest  f i g ure i s  used , the shortage cou l d  
b e  s i g n i fi cant , wh i c h wou l d  force workers to l i ve i n  other areas , i n  nonpreferred hou s i ng types , 
or i n  crowded or s ubstandard condi ti ons . Rap i d ,  unp l anned hous i n g  g rowth and an i nfl ated l ocal  
hou s i ng market cou l d  res u l t  from a strong l ocal  demand for hous i n g  that outruns  supp l y .  The 
p ressure i s  l i ke l y  to be eased to some degree , however , by hou s i ng s u rp l uses  in  ne i g hbo r i n g  Mason 
and Gal l i a count i e s .  The current exi stence of a heal thy and acti ve res i dent i al constructi on 
sector i n  Jackson County may a l so mi t i gate some of these potenti a l  i mpacts . I n  add i t i on to the 
s i tuation  d i scus sed above , Tab l e  4 . 43 al so s hows a probabl e hou s i n g  shortage in Me i g s  County .  

Al thoug h i t  i s  l i ke ly  that there wi l l  be some short-term hous i ng pres sure i n  the Morgantown , 
West  Vi rg i n i a ,  are a ,  i t  i s  not expected to be any more prob l emati c than that at the Ravenswood 
s i te .  

Operational  impacts 

Beca use of the stabi l i zat i on and pos s i bl e  dec l i ne of popu l at ion l evel s i n  the i mpact reg i on during  
the operati onal  phase , the  hou s i ng stock  i n  ex i stence at  that  t ime s houl d be more than  adequate 
to accommodate demand .  On the other hand , i f  the hou s i n g  stock g rows too rap i dl y  dur ing  the 



Table 4.42. Total in-migration for socioeconomic impact region 

Total D i rect movers I ndirect movers Total 
In-m igration as 

County Popu lation travelersa 
Dependentsb DependentsC in-m igration 

percentage of 
(di rect) Workers Total Workers Total current population 

Jackson, W.Va. 25,597 260 1 70 240 4 1 0  90 1 25 21 5 885 3.5 -l=> 
I 

<.D 
Mason, W. Va. 26,763 1 20 80 1 1 5  1 95 45 65 1 1 0 425 1 .5 -l=> 

Gal l ia, Ohio 30, 1 52 60 35 50 85 1 5  20 3 5  1 80 0.5 
Meigs, Ohio 23,64 1 55 35 50 85 20 30 50 1 90 1 .0 

a Assu m i ng a l l  travelers come alone. 
b Assu m ing 6 5% �f direct movers have fam i l ies with average s ize of 3.2 persons. 
C Assum i ng 65% of indirect movers have fam i l ies with average size of 3.2 persons. 
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Table 4.43. Housing s u  pply a n d  project·induced demand in the 
socioeconomic impact region, 1 980 

Cou n ty Vacancies 
Project· induced 

Su rplus  
demand 

Jackson, W. Va. 280-470 520 

M ason, W. Va. > 500 250 > 250 

G a l l ia, O h i o  340-580 1 1 0 230-470 

M e i gs, O h i o  < 90 1 1 0  

Deficit 

50-240 

> 20 

constructi on phase , a s urp l u s cou l d  res u l t duri ng the operati onal  phase and cou l d  cause negati ve 
effects on the l ocal hou s i ng market . Thi s k i nd of overbu i l d i ng i s  al so a danger i n  the publ i c  
serv i ce and trans portati on sectors a s  we l l ,  i n  wh i c h expens i ve fac i l i ti es may become underused 
as l ocal popu l at ion stead i es or dec l i nes after the rap i d  growth of the con struction phase .  If 
the demons trat i on phase is fol l owed by commerc i a l i zati on and the expanded work force that th i s  
enta i l s ,  any add i t i ons and i mprovemen ts to the l ocal i nfrastructure made before that t ime are 
certai n  to recei ve conti nued u se .  Underuse cou l d  st i l l  oc cur , however , after th i s  newest 
st imu l us to l ocal  growth is removed . 

4 . 4 . 4 . 3  Publ i c  serv i ces 

Con s truct i on i mpacts 

The 1 680 new res i dents that are expected to settl e in the four-county i mpact reg i on as a res ul t 
of SRC- I I  cons tructi on wi l l  add to exi st i ng demands on pub l i c  serv i ces , many of wh i c h  are al ready 
ser ious ly  stra i ned ( Sect .  3 . 4 . 4 . 3 ) . I n  Jac kson County , West  V i rg i n i a ,  i n  wh i c h  i n-mi grati on wi l l  
be heavi e s t ,  the Ravenswood water sys tem and the R i p l ey sewer sys tem are current ly  operating  at 
or over des i gn capac i ty ( Tabl e 3 . 39 ) .  The addi ti on of a s i gn i fi cant proj ect- i nduced demand wi l l  
greatly worsen the s i tuati on un l ess  those i mprovements cu rrent ly  bei ng contempl ated are actual ly  
made before peak  constructi on . I n  Mason County ,  West V i rg i n i a ,  the major sewer system i s  al so 
near capa c i ty and i s  expe cted to be s im i l arly strai ned by project- i nduced popu l ati on growth 
u n l ess p l anned i mprovements are made i n  a timely fas h i on .  Gal l i a and Mei gs counti es , Oh i o ,  are 
a l so l i ke ly  to experi ence some deg ree of stres s as a resu l t of add i ng  new demand to currently 
overl oaded serv i ce systems . As des cri bed in Sec t .  3 . 4 . 4 . 3 ,  Gal l i a County ' s  sewage treatment 
system , a l though nomi na l l y  abl e to handl e more demand , has freq uent pump stat ion fa i l ures and i s  
genera l l y obso l ete .  Cu rrently , Morgan town has a s urp l us  water and sewage capac i ty .  

County schoo l s are al so  a t  o r  near capac i ty b u t  approval  o f  an upcom i ng school bond cou l d  change 
th i s .  I n  Me i g s  County ,  exi s t i ng sewer and water systems cannot hand l e new growth w i thout 
d i ffi cu l ty ,  wh i ch wi l l  neces s i tate i mprovements i f  project- i nduced demand i s  to be accommodate d .  
Improvements are al so l i ke ly  t o  be req u i red i n  severa l o f  t h e  county ' s  schoo l s i f  new students 
are to be accommodated i n  a reasonabl e manner .  

Morgantown currently h a s  ava i l ab l e  spaces bel ow the h i g h  school  l evel , but  some h i g h schoo l s are 
at capac i ty .  No expan s i on i s  con s i dered necessary ,  but some faci l i t i e s  may have t o  b e  upgraded .  

Operati onal  i mpacts 

As in the hou s i n g  market , no s i gn i fi cant new demand for pub l i c  serv i ces i s  expected as a res u l t 
of operati ona l -phase acti v i t i e s .  

4 . 4 . 4 . 4  Transporta t i on 

Constructi on i mpacts 

Proj ect- i nduced automob i l e  traffi c wi l l  severe ly  stra i n  the capac i ti es of several c r i t i cal  
secti ons of roadway in  the Ravenswood i mpact are a .  Tab l e  4 . 44 s hows that l evel of serv i ce " E "  
capaci t ie s  w i l l  b e  exceeded duri ng pea k hours o n  State Route 2 between Ravenswood and Mount 
Al to ( section  B ) , on U . S .  33 between R i p l ey and R i p l ey Landi ng ( section C ) , and on State Route 2 
between Mount  Al to and Poi nt P l easant ( secti on F l . Level  of serv i ce E represents the peak 
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Table 4.44. Construction-induced traffic and road capacities for the Ravenswood site 

Cu rrent peak 
P roject-ind uced 

Total construction- Level of service 
Road sect ion a 

hourly count b vehicles 
phase traffic "En hourly capacitiesC 

at peak hou rs 

(A ) State Route 2 ( 1 -77 to 358 NA 

R avenswood) 

(8) State Route 2 ( R avenswood to 600 855,1 920,1 099 1 455,2520, 1 699 1800 

M t. A lto) 

(C)  U .S. 33 ( R i p ley to 700 821 1 52 1  1 440 

R ipley Land ing ) 

( D )  U .S .  33 (Mount Alto to 380 404 784 1800 

New H aven) 

(E)  U .S.  33 (New H aven 380 404 784 1 6 00  

to M ason) 

( F )  State Route (Mount A lto to 650 695 1 345 1 340 

P I. P leasant) 

a Road sections are shown in F ig .  3.1 5. 
b 1 979- 1 980 actual traffic counts. The peak hour fo r section 8 is 3:00-4:00 PM and , for al l  other sections, 

4:00-5:00 P M .  
c Level of service " En represents t h e  peak number of vehicles travel ing in both d i rections that c a n  b e  

accommodated by a given sect io n of road. 

number of vehi c l es trave l i ng i n  both di recti ons that can be accommodated by a g i ven sect i on of 
roa d .  At th i s  l evel of serv i ce ,  the smooth fl ow of traff i c  i s  s ubj ect to breakdown because 
vehi cl es are at mi n i mum spac i ng . When th i s  l evel is exceeded , as i s  expected for these three 
secti ons , the traffi c fl ow i s  certai n  to break  down , and s ubstanti a l  del ays are l i ke l y  to occu r .  
Th ree f i gures are l i s ted for sect i on B ,  because proj ecti ons were made for three separate sub
secti ons of  th i s  rou te .  About 1 450 veh i cl es are  expected at the  peak  hour of traffi c on the 
s ubsecti on of State Route 2 between Ravenswood and the proposed s i te ;  2520 vehi c l e s  are forecas t 
to use thi s route between the s i te and the sma l l commun i ty of Ri p l ey Landi ng ; and 1 700 veh i c l es 
are expected between Ri p l ey Landi ng and Mount  Al to .  The fi gures show that the 1 . 6 -km ( l -mi l e )  
s tretch of State Route 2 between R i p l ey Landi ng and the s i te wi l l  exper ience the mos t  i n tense 
traff i c  conges t ion ; the much l onger secti ons  C and F wi l l  a l so exceed the i r  des i gn capac i ty ,  
but not by a s  l arge a marg i n .  I t  sho u l d  be remembered that the " E "  l evel capac i t ie s  shown i n  
Tab l e 4 . 44 are for two-way fl ow .  Seri ous probl ems are l i ke l y  to occur when even 70 to 75% of t h i s  
peak n umber of veh i cl es are al l trave l i ng i n  the s ame d i recti on . Accord i n g l y ,  the ent i re 
l ength of sect i on B i s  l i ke ly  to be a probl em area . 

Fi gure 4 . 3  i l l ustrates the l ocati on of a l l  the communi ti e s  menti oned above and the n umber of 
proj ect- i nduced commuter veh i c l es that wi l l  be us i ng area roads dur i n g  the peak of the construc
ti on phase . These f i g ures were cal c u l ated by the same method used from the Equal i ty i mpact area 
( Sect . 4 . 3 . 4 . 4 ) . 

I n  addi t i on to the a utomobi l e  traffi c di scus sed above , trucks carry ing  heavy equ i pment  and 
bu i l d i ng  supp l i es are expected to add to congest ion  in the are a .  T o  m i t i gate t h e  expected 
traffi c probl ems ( automobi l e  and truck ) , s taggered work i ng hours shou l d be con s i dered , a s  shou l d  
the opti on o f  wi den i ng and improv i ng exi sti ng  roads , i nst i tuti ng  a commuter bus serv i ce , 
encouragi n g  car and van pool i ng ,  and mak i n g  de l i veri es of equ i pment and materi a l s duri n g  off
peak hours . 

Some of the addi ti onal  strai n to area roads caused by truck traffi c cou l d  be reduced by u s i n g  
ra i l  and barge serv i ce to trans port heavy equ i pment and bu i l d i n g  materi a l s t o  the s i te .  Barge 
fac i l i t i e s  are adequate to handl e th i s  l oad , and ra i l  fac i l i ti es are avai l abl e but may requ i re 
some i mprovements . 

Currentl y ,  acces s  roads to the Fort Marti n s i te area are structura l l y  i nadequate and are al so  
i nadequate for t he  vol ume of  traff i c .  The State o f  West  V i rg i n i a  i s  commi tted to u pgra d i n g  the 
roads . 
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Fi g .  4 . 3 .  E st imated number o f  commuter veh i c l e  round tri ps on s e l e cted road secti ons : 
Ravenswood i mpact reg i on .  

Operati onal impacts 

Automobi l e  traff ic  wi l l  be dramat i cal ly  reduced at the end of the construct ion phas e ,  wh i ch wi l l  
el imi nate much of  the stress to area roads i denti fied above . Al though there may be some i ncrease 
i n  truck traff i c  because of the need to del i ver materi al s and equi pment to the p l ant , th i s  shou l d  
not b e  of  major  importance , because  the faci l i ty ' s  maj or trans port need - the del i very o f  raw 
coal  and the removal of f i n i s hed products - wi l l  be served by rai l and barge l i nes . Shou l d  coal 
del i veri es be , i n  fact , made by truck , as may be the case if s i g n i fi cant tonnage i s  obtai ned from 
nei ghbor i n g  count i es , the adverse effect on area roads cou l d  be s i g n i f i cant . 

4 . 4 . 4 . 5  Economi c base 

Constructi on impacts 

The econom ic  character of the soci oeconomi c i mpact reg i on wi l l  change somewhat duri n g  the con
structi on phase as  proj ect- i nduced d i rect and i ndi rect empl oyment cause the construct i on and 
serv i ce sectors of the economy to expand . Thi s wi l l  be part i cu l arly pronounced i n  Jackson County , 
i n  wh i ch more than 1 200 new construct i on jobs  and 900 serv i ce and support jobs  wi l l  be created , 
and i n  Mason County ,  i n  wh i ch 550 new cons tructi on jobs  and 450 serv i ce and support jobs  are 
expected . In addi ti on , reta i l trade in the en t i re four-county reg i on i s  expected to i ncrease 
w ith  the i nfl ux of s i zab l e numbers of h i gh ly  pa i d  constructi on workers . 
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Operat iona l  impacts 

Al though constructi on empl oyment  wi l l  drop dramati cal l y  after the proj ect is compl eted and the 
n umber of service jobs  may a l so decl i n e ,  the operati onal  phase i s  s t i l l  expected to produce a 
somewhat d i fferent economi c character than that exi sted before construct i on .  The presence of 
the SRC- I I  faci l i ty i n  Jackson County wi l l  add to the i ndustri al i za t i on of the area , and the 
demand for coa l  i s  l i ke ly  to strengthen the i mportance of mi n i ng i n  th i s  regi on , parti c u l arly 
in  Gal l i a  and Me i g s  coun t i es . Retai l trade vol umes , a l though rema i n i n g  h i gher than  duri ng  the 
preconstructi on phase , are not expected to grow beyond constructi on-phase l evel s as  a resu l t 
of operati onal acti v i t i e s .  

4 . 4 . 4 . 6  Labor and i ncome 

Constru cti on impacts 

Unempl oyment  rates in the en ti re four-county reg i on are expected to dec l i ne s i g n i fi cantl y duri ng  
the  SRC- I I  construction  phase . About 1 450 constructi on jobs  a nd  1 700 servi ce and s upport j obs 
wi l l  be fi l l ed by current res i dents of the impact area . I n  Jackson County , i n  whi ch  the 
unempl oyment  rate of 7 . 2% i s  s ubstanti al l y  h i gher than i n  the other three count ies  ( Tab l e 3 . 42 ) ,  
the decl i ne i n  j obl essness  s hou l d  be espec i a l l y  dramati c .  Nearly 765 constructi on jobs  and more 
than 800 servi-ce and s upport j obs wi l l  go to current  Jac k son County res i den ts . Concurrent wi th 
the dec l i ne i n  unempl oyment  area i ncomes s hou l d  r i se  because  of the addi ti on of l arge n umbers 
of h i gh- payi ng constructi o n  jobs . The attracti venes s  of these wages cou l d i n  turn b i d  u p  the 
wages pai d by exi sti n g  emp l oyers as they compete for workers . Another res u l t of rapd i l y  ri s i ng 
i ncomes cou l d  be the onset of l ocal  i n fl ati on i n  the prices  of prope rty , rents , and consume r goods , 
wh i c h  wou l d  be parti c u l arly damagi ng to the poor and those on fi xed i ncomes . 

Because pr ices  on most goods are determi ned on a much wi der reg i on ,  no proj ect- i nduced i nfl at ion  
i s  expected at the Fort Marti n s i te .  Cost of hou s i ng , due to i ncreased competi t i on , may become 
i nfl ated . 

Operati onal  impacts 

When the SRC- I I  p l ant  i s  bui l t , the l arge n umber of h i gh-pay i n g  cons tru cti on j obs descri bed above 
wi l l  d i sappea r ,  as  may some porti on of the newly created serv i ce and s u pport jobs . The most 
l i ke ly  ope rat i ona l -phase i mpac t ,  therefore , i s  that of a sharp j ump i n  l ocal unempl oyment ,  at 
l east unti l adj ustments can be made in  the l ocal  l abor market .  Aga i n ,  th i s  is  expected to be 
more pronounced here than at the proposed s i te .  At the same t ime , i ncome l eve l s  may dec l i ne ,  as  
may any l ocal i n fl at i on that  accompani ed constructi on . By advance recrui tment  of new commerc i a l  
a n d  i ndustri al  enterpri ses to the area , l ocal  governments may avo i d  the mos t seri ous economi c 
d i srupti on s  that cou l d occur i n  the early years of the trans i ti on per i od from cons tructi on to 
operati on . 

4 . 4 . 4 . 7  Local  government  taxati on and spend ing 

Constructi on impacts 

The proposed SRC- I I  faci l i ty represents a very l arge potenti a l  source of i ncome to Jackson 
County ,  the j u ri sd i c t i on i n  wh i ch the fac i l i ty i s  to be l ocated . The fac i l i ty i s  not expected 
to be taxa b l e  dur i ng  the demonstrati on phase , howeve r ,  because it wi l l  be Federal l y  owned . Sti l l  
a l l four impact counti es wi l l  rece i ve some add i t i onal  property taxes from new res i denti a l  and com
merc i a l  constructi on that i s  expected to accompany popu l ati on growth . Al though there i s  a 
state s a l e s  tax , no  revenues from th i s  source are returned di rect ly  to l ocal governments based on 
the amount pai d i n .  The s ame i s  true of the state i ncome tax .  F i na l ly , Jackson County may be 
abl e to col l ect some i n- l i eu-of-tax payments from the Federal government ,  and al l four i mpact
area counti e s  are l i ke l y  to be e l i g i b l e  for Federa l energy i mpact a s s i stance funds and Federal 
and State a i d  for educati on . 

On the other s i de of the l edge r ,  there are s i gn i fi cant publ i c  expendi tures that wi l l  be requ i red 
of a l l four count ie s  and thei r mun i c i pal i ti es for the pub l i c  serv i ce improvements needed to 
accommodate g rowth . W i thout property tax payments from the fac i l i ty ,  proj ect- i nduced expendi tures 
are expected to outs tri p  any ava i l a b l e  revenues . Even i f  the fac i l i ty eventua l ly  becomes 
taxabl e ,  i t  wi l l  be l ong  after constructi on-phase publ i c  i nvestments have been made , and the 
revenues wi l l  go on l y  to the rural d i s tri cts of Jackson County ,  not to the s urrou n d i n g  count i es 
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and mun i ci pal i t i es that wi l l  s hare the project- i nduced impacts . To mi t i gate th i s  s i tuati on , 
careful con s i derati on s hou l d be g i ven to a l l avai l ab l e  opti ons for prov i d i n g  a s s i stance to 
affected j ur i s d i ct ions to hel p prov i de , i n  advan ce , needed publ i c  servi ce and transportat ion 
improvements . 

Operati ona l  impacts 

Duri ng the operat ional  phase of the p l ant , there wi l l  sti l l  be no property taxes col l ected from 
the faci l i ty ,  but some Federal energy impact a s s i stance or i n - l i e u-of-tax payments may become 
avai l abl e .  At the same time , new res i dent ia l  and commerci a l  propert ie s  added to the area during  
constructi on wi l l  sti l l  be  pay i ng taxes , a l though there cou l d  be s ome revenue l os s  here i f  
overbu i l d i ng and abandonment occur or  i f  constructi on-phase mob i l e  homes are removed from the 
area . 

On the expendi tures s i de , there shou l d  be no p ronounced demand for new publ i c  servi ces , but 
l ocal  governments wi l l  st i l l  be pay i n g  for any constructi on-phase publ i c  serv i ce improvements . 
At th i s  s tag e ,  pos s i b l e m i t i gati ng measures  i n c l ude d i rect re imbursements for l ocal  i n frastruc
ture expend i tures  if ass i s tance has not a l ready been provi ded , a ss i s tance in obta i n i n g  Federal 
energy impact a s s i stance or  i n- l i eu-of-tax payments , and the transfer of fac i l i ty t i tl e to 
pri vate owne rs h i p ,  so that property taxes can be pa i d .  If  th i s  l a tter step i s  taken , revenue
s har i ng arrangements cou l d  be encouraged between Jackson  County and al l affected j ur i s d i ct ions , 
and the State ' s  seven-year tax exempti on for demonstrati on fac i l i t i es wou l d  have to be carefu l ly  
exami ned to  see  i f  i t  appl i e s  to  l ocal property taxes . 

4 . 4 . 4 . 8  H i stori c and archaeol ogi cal  impacts 

Con s tructi on impacts 

As descri bed i n  Sect . 3 . 4 . 4 . 8 , the proposed project area i s  very r i ch i n  archaeol ogi cal s i tes . 
Accordi ng l y ,  excavation and cons tructi on i n  the Ravenswood area may unearth addi ti ona l archaeo
l og i cal  fi nd i ngs , wh i ch cou l d  be damaged or des troyed if proper care is not taken . To prevent 
th i s  happen i ng , a thorough archaeol og i cal  s urvey shou l d be done , and any s i gn i fi cant s i tes that 
a re d i scovered s houl d be excavated and catal oged before construct i o n .  I t  wi l l ,  however ,  b e  more 
d i ffi cul t to protect any archaeo l og i cal  s i tes that may be d i sturbed by proj ect- i nduced g rowth 
and deve l o pment  outs i de the s i te boundar ies  i n  the l arger impact reg i on .  There are no h i s tori c 
s i tes  on the Raven swood s i te ,  but those l ocated i n  the l arger impact area cou l d  l i kew i s e  be 
d i sturbed by deve l opment i n  the four-county reg i on .  

There are fi ve Fort Mart i n  s i tes  e l i g i bl e  for the Nati onal Regi ster of Hi stori c Pl aces ; appro
pri ate mi t i gat ing  strateg i es have been proposed . 

Operati onal i mpacts 

Because the rap i d  g rowth expected during  the con struct i on phase i s  not expected to conti nue 
past the compl et ion  of the SRC- I I  fac i l i ty ,  any p roj ect- i nduced d i sturbances to h i stori c and 
archaeo l o g i ca l  resources in the impact area shoul d ,  for the most part , al so  end at th i s  time . 
Where l and convers i on does conti nue ( Sect .  4 . 4 . 1 . 1 ) ,  however ,  the poss i b i l i ty of adverse impacts 
to h i stori c and archaeol og i ca l  resources wi l l  conti nue as  we l l .  

4 . 4 . 4 . 9  Impacts of commerc i al i zation  or decommi s s i on i ng 

Shou l d  the proposed SRC- I I  fac i l i ty s ucces s fu l l y  compl ete operations  as a demonstration  project , 
convers i on to a fu l l -s ca l e  commerc i a l  pl ant may occu r .  I n  th i s  eventual i ty ,  soci oeconomi c i mpacts 
wi l l  be about the same as  those outl i ned above , but the s ca l e  wi l l  be l arger .  I nstead of  
l ast ing  three years wi th a peak  work force of 3800 , commerci l i zation  wi l l  requ i re an e i ght-year 
construct i on period wi th a peak work force of abo ut 5000 . I t  i s  expected , therefore , that there 
w i l l  be a correspond i n g  j ump i n  i n-mi g ra t i on to the area , a l though the county-by-county d i stri bu
t i on of i n-movers i s  l i ke l y  to remai n  s i mi l ar .  Land use confl i cts are expected to be more 
i n tense than those p roj ected earl i e r ,  as pressure i ncreases for res i denti al  and commerci a l  growth 
i n  the i mpact reg i on .  Hous i ng and publ i c  servi ce demands wi l l  al so be much g reater than duri n g  
t h e  demons trat i on phase , a n d  traffi c congest i on , predi cted t o  b e  s i gn i fi cant for a work force of  
3800 , coul d be much  more i nten s e .  The  severi ty of these impacts cou l d be reduced , however ,  i f  
s i gn i f i cant improvements to the l ocal  i n frastructure are made duri ng the demonstrati on phase . 
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At the . s ame time , t�e danger of overbu i l di ng i s  he ightened ( Sect .  4 . 4 . 4 . 2 ) .  Changes i n  the 
economl C base are l l ke ly  to be more pronounced , as  wi l l  be constructi on-phase i nfl at ion and the 
consequent d i s rupti on fo l l owing project compl eti on . Impacts on h i s tor ic  and archaeol og i cal  
resources are al so l i ke l y  to be more seri ous  duri ng commerc i a l i zati on . 

A maj or d i fference i n  k i nd  between the demonstrati on p l ant  and the comme rci a l i zed  p l ant wi l l  
occur i n  the area of government taxat ion and spend i n g .  Expend i tures wi l l  b e  g reater dur ing  
commerc i a l  p l ant constru cti on , because  of the  g reater  l evel of  impacts , but  property tax  cou l d 
a l so be pa id  on the commercia l  p l ant .  Shou l d fu l l  ownersh i p  pass to the private secto r  at t h i s  
p o i n t ,  as  i s  currently p l anne d ,  Jackson County wou l d  beg i n  to  col l ect taxes on SRC- I I .  The 
a s ses sed val ue of the demonstration  p l ant i s  expected to be about $467 mi l l i on ( a ssumi ng a 
market val ue  of a bout  $ 1 . 4  bi l l i on )  compared with  a current total a s sessed val ue of $2 1 1  mi l l i on 
for a l l property i n  Jackson County .  The assessed val ue of the commerc i a l  pl ant cou l d  b e  con
s i derab ly  h i gher .  Based on current tax rates ( Sect . 3 . 4 . 4 . 7 )  and a s s uming that the va l ue of the 
commerci a l  faci l i ty wi l l  not exceed $ 1 . 4  b i l l i on ,  the SRC- I I  faci l i ty wou l d be l i ab l e for 
$ 1 1 . 8 mi l l i on annual l y ,  compared with a 1 979 tota l of $2 . 68 mi l l i on i n  tax revenues for al l 
Jackson County rural  d i str icts . Because of an absence of revenue-sharing  arrangements , al l these 
funds wou l d stay in Jackson County ' s  rura l  di stri cts ; none woul d go to the mun i c i pa l i t ies  of 
Ravenswood and Ri p l ey or to any s urrounding  count ies . Thus , u n l es s  some form of area-wide 
revenue sharing  i s  i nst i tuted , any adverse f i sca l  impacts experi enced by the nontaxi n g  jur i s d i c
ti ons wi l l  not be re l i eved when the p l ant goes on the tax rol l s .  

I f  the p l ant i s  decomm i s s i oned at the end of the demonstrati on phase , a l os s  of jobs  ( both d i rect 
and i nd i rect ) i s  l i ke ly  to occur , poss i b ly  fo l l owed by some degree of popu l ati on out-migration  
from the i mpact area .  As l ong as the  p l ant  s i te remains  Federa l ly  owned ,  the  l an d  wi l l  be l ost  
for t he  purpose of further devel opment and  eventual  contri b u t i on to  the l ocal tax base . 

4 . 4 . 4 . 1 0  Cumu l ati ve impacts 

In  add i t i on to the p roposed SRC- I I  faci l i ty ,  a n umber of other l arge constructi on projects are 
p l anned or p roposed for the area w ith in  1 1 6  km ( 70 mi l es ) of the proposed s i te duri ng  the early 
to m id- 1 980s . The Gas Centri fuge Enri chment P l ant  in  Pi ke County ,  Oh i o ,  near the exi s t i ng 
Portsmouth Gaseous Di ffu s i on P l an t ,  i s  l ocated about 1 1 0 km from the Ravenswood s i te and wi l l  
have a peak work force of 3500 i n  1 984 . S l i ght ly  cl oser to the Ravenswood s i te i s  ITT Corporat i on ' s  
proposed coal convers i on faci l i ty i n  Putnam County , Wes t V i rg i n i a ,  near N i tro ,  wh ich  wi l l  a l so 
empl oy about 3500 con structi on workers at i ts pea k .  Wi th i n  65 km ( 40 mi l es )  of the Ravenswood 
s i te i s  another syntheti c fue l s  p l ant pl anned for Putnam County .  Th i s  one , under the ausp i ces 
of the Co-Gas Deve l opmen t Company , wi l l  be near the sma l l town of B uffa l o ;  it i s  a l so expected 
to emp l oy about 3500 construct ion  worke rs .  F i n a l l y ,  Oh i o  Synfue l s ,  I n c . , i s  con s i der i ng  l ocat i n g  
a faci l i ty n e a r  Po i nt  P l easant , i n  Mason County , West V i rg i n i a ,  about 20 mi l es from t h e  Ravenswood 
s i te .  The p rojected work force here i s  a l s o  about the same as  for the other projects . Al l three 
synthet ic  fuel p l ants are current ly  in pre l imi nary stages of deve l opment ;  grant proposa l s h ave 
been s ubmi tted to DOE for feas i b i l i ty study funds . At the earl i est , construction wou l d  probably 
not start unti l the  m id- 1 980s . St i l l , if  a l l these  proj ects are bui l t , it  wi l l  mean an add i t i ona l  
1 4 , 000 construction  j obs for  the  area that cou l d  coi nci de wi th the  end  of  the  SRC- I I  construct i on 
phase or pos s i b l y  the beg i nn i ng of commerc i a l  p l ant construct i on .  

I f  a l l ,  o r  even some , of the maj or  constructi on proj ects j us t  descri bed are b u i l t  to co i n c i de 
with  SRC- I I  constructi on acti v i t i es , the cumu l at i ve impacts cou l d  be s i gni ficant .  The s i ze of 
the combi ned work forces in the Ravenswood area wou l d  certa i n ly  magn i fy those impacts proj ected 
earl i er concern i ng i n-mi g rati on , l and use ,  hous i ng , and pub l i c  serv i ces , transportati on , and l ocal 
government spend i n g , among others . 

No cumu l at ive impacts are expected at the Fort Marti n  s i te .  

4 . 5 MONITORING PROGRAM 

4 . 5 . 1  Introduct i on 

An extens i ve envi ronmental mon i toring  program wi l l  take p l ace dur i n g  constructi on and operation of 
the p roposed SRC- I I  demonstrati on p l ant . A s u bstant i a l  port i on of the mon i tor ing  program i s  
i ntended , as i t  wou l d be for any l arge demonstrati on energy faci l i ty ,  to demonstrate that 
the p l ant is be ing  constructed and operated in compl i ance with exi st ing  envi ronmental  q ua l i ty 
s tandards . A porti on of the mon i tor ing  program wi l l  focus on early detecti on of po l l utants 
o r  con tami nants in ambi ent  and work p l ace envi ronments so that adverse effects can be  avoi ded 
or mi ti ga ted . The remai nder of the mon i to r i ng p rogram wi l l  be u sed to acqu i re an understand i ng 
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of  envi ronmental and hea l th effects caused by the presence o r  re l ease  o f  c hemi cal  s ubstances 
from SRC technol ogy for wh i ch no l eg i s l a ted standard exi sts . Obta i n i ng th i s  data i s  one of  
the fundamenta l purposes of  the SRC- I I  demon strati on project .  

More than one  year of mon i toring  has  al ready been carri ed o ut  at t he  proposed s i te to  s upport the 
i mpact predi ct ions  in th i s  document ( ER ,  Vol . 1 ) .  Addi ti onal base l i ne mon i tori ng wi l l  be per
formed before constructi on to estab l i s h  a more thorough s c i ent i f i c  understand i ng of the s i te 
before project act i v i ty beg i n s . 

4 . 5 . 2  Compl i ance mon i tori ng 

Envi ronmental  mon i tori ng  wi l l  be carri ed out to demons trate that the fac i l i ty i s  be ing  con structed 
and operated i n  compl i an ce w i th envi ronmental s tandards and regu l ations . Envi ronmenta l  standards 
and other req u i remen ts for constructi on ( Tabl e 4 . 45 )  and operati on ( Tab l e 4 . 46 )  i nc l ude con s i dera
ti on of occu pati onal  safety and heal th , ai r q ua l i ty ,  water qua l i ty ,  so l i d  and hazardous was te 
d i s posal , s p i l l  p revent i on and c l eanup , no i se ,  endangered spec i es , proper management  of fl oodpl a i n s  
a n d  wetl ands , a n d  preservati on o f  nati onal h i stori c l andmarks . 

Table 4.45. Major standards and regulations applicable during construction 

Standard or requirement 

Air 
National Ambient Air Qual ity 

Standards 
State air pollution control 

regu lations 
Fugitive dust control 
Open burning restrictions 

Water 
Water qual ity standards 
Construction effluent 

qual ity 
Construction in  navigable 

waters 
Control of oil and hazardous 

materials 
Sol id waste 

Resource Conservation and 
Recovery Act 

State solid waste d isposal 
regu lations 

Other 
Noise 
Endangered Species Act 
National Historic Preservation Act 
Flood pl a ins/wetlands management 

Safety and health 
Safety and health regulations 

for construction 
Occupational Safety and 

Health Standards 

a E nvironmental Protection Agency. 
b D epartment of the Interior. 

Responsible agency 

State/EPAa 

State 

State 
EPA/State 

Corps of Eng ineers 

EPA/Coast Guard/ 
State 

EPA/State 

State 

E PA 
D O lb 

State/ACHPc 
DOEIWR cd 

D O Le /OSHA ' 

DOL/OSHA 

C Advisory Council on Historic Preservation. 
dWater Resources Council . 
eDepartment of Labor. 
'Occupational Safety and Health Administration. 

Remarks 

Compliance enforced 
through permit program 

Requ irements general ly  
applicable to  major 
construction activities 

Permit(s) requ i red 

Permit(s) required 

Permit(s) requ i red 

Permit(s) requi red 

Guidel ines only 

Executive O rders 
1 1  988 and 1 1 990 

29 CF R 1 926 

29 C F R  1 9 1 0  

EPA , the  Corps of Engi neers , and  other Federal , State , and  l ocal  agenc ies  requ i re DOE  to  obtai n a 
vari ety of perm i ts and l i censes to construct and operate the faci l i ty .  The status o f  the major 
permi ts and l i censes can be found i n  Sect . 1 . 3 . 3  and Appendi x R of th i s  FE I S .  I n  many cases , 
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Table 4.46. Major standards and regulations applicable during operation 

Standard /regulation Responsible agency 

Air 
National Ambient Air Ouality 

Standards 
Prevention of  significant 

deterioration 
New source performance 

standards 

State air pol lution control 
regulations 

Water 
Water qual ity standards 

Effluent guidel ines 

Spil l  prevention control 
and countermeasures plan; 
spi l l  contingency plan 

State effluent quality 
standards 

Sol id wastes 
Resource Conservation and 

R ecovery Act ( R CR A) 
State solid waste 

regulations 

Noise 
Safety and health 

Occupational Safety and 
Health Standards 

Toxic Substances Control Act 

' Environmental Protection Agency. 
b Department of Labor. 

State/EPA' 

State/EPA 

State/EPA 

State 

State/EPA 

EPA/State 

EPA/Coast 
G uard 

EPA/State 

State 

EPA 

EPA 

C Occupational Safety and Health Administration. 

Remarks 

Compl iance enforced through permit 
program 

Limitations included in the permit 

Currently no specific standards for 
coal l iquefaction.  Standards 
applicable to certain u n it operations 

No specific standards for coal 
l iquefaction; generally applicable 
to industrial emissions 

Compliance enforced through permit 
program. No standards for most 
l iquefaction processes 

No specific standards for coal 
l iquefaction processes 

Plan requi red 

No specific standards for coal 
l iquefaction processes 

R egulations have been promulgated 

No specific standards for coal 
l iquefaction wastes; wi l l  probably be 
replaced by RCRA program 

Guidel ines only 

Standard industrial regulations. Standards 
specific to coal l iquefaction currently 
under development 

Applicabil ity to SRC now 
being evaluated (See 
Appendix T)  

these permi ts serve as acti on-forc i ng documents i n  that they req u i re mon i tori ng . The permi t 
proces s provi des c i t i zens  the opportun i ty to exami ne the f i nal permi t and l i cense document s .  

4 . 5 . 3  Addi ti onal mon i tori ng 

One p urpose of the SRC- I I  demonstrat i on program i s  to i denti fy any seri ous heal th and envi ron
mental r i s k s  associ ated wi th the demonstrati on p l ant  i tse l f  and a future commerci al SRC i ndustry 
and to m i n imi ze these ri s ks before the onset of adverse effects . To understand these ri s ks , i t  
i s  neces sary to l ook  beyond current and proj ected envi ronmental qua l i ty s tandards ( Sect . 4 . 1 ) .  
Th i s  i s  true , i n  part , because  current and proj ected standards do not yet exi s t  for a l l the 
pos s i b l e chemi cal compounds that cou l d be generated by such  a faci l i ty .  

To establ i sh a thorough  basel i ne and then t o  determi ne the envi ronmental effects o f  con struct i on 
and operati on , mon i toring programs wi l l  i nc l ude the study of ( 1 ) envi ronmental and heal th effects ; 
( 2 )  a i r  qua l i ty and meteorol ogy ; ( 3 )  s urface water qual i ty and hydrol ogy ; ( 4 )  groundwater qual i ty ,  
s o i l s ,  geol ogy , and geohydro l ogy ;  ( 5 )  aquati c and terrestri a l  ecol ogy ;  and ( 6 )  soc i oeconomi c s . 
I n  add i ti on , operati onal mon i tori ng  wi l l  i nc l ude mon i tori ng  the actual emi s s i o n  sources , 
mon i tori ng occupat ional  envi ronments , and conducti ng medi cal s urvei l l ance of the work force . 
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4 . 5 . 3 . 1  Envi ronmental and hea l th effects 

DOE wi l l  deve l op a program to ( 1 ) mon i tor rout i ne ,  fug i t i ve ,  and emergency emi s s i on s  from the 
p l ant to c haracteri ze the actual contami nants l eavi ng  the pl an t ;  ( 2 )  mon i tor the ambi ent envi ron
ment to carefu l ly study i mpacts pred i cted in th i s  F E I S  and the effecti veness  of meas ures to 
mi ti gate them , detect impacts that were not pred i cted , and genera l l y  i denti fy how contami nants 
are transported through the envi ronment and where they appear or accumu l ate ;  ( 3 )  mon i tor occupa
ti ona l env i ronments to determine  worker exposure to routi ne , tox i c ,  and b i o l og i ca l l y  act i ve 
c hemi ca l  compounds so that they may be control l ed to w i th i n  recommended l i m i ts ; ( 4 )  conduct 
med i cal  s urve i l l ance of the work force to enabl e early detec t i on of any s i gn s  of stress  or 
adverse effects re l a ted to occupat i onal exposures ; and ( 5 )  conduct research  stud i es to hel p 
deve l op a fundamen tal understand i ng  of how the phy s i c a l  and b i ol og i cal  env i ronments respond to 
the u n i que chem ica l  contami nants that appear i n  and around the p l ant as a res u l t  of the project .  
Cl earl y ,  the  emphas i s of  the  mon i tori ng  program i s  on  prevention  of adverse i mpacts through early 
detection and mi t i gati on . 

DOE ' s  i ndustri a l  partner  wi l l  deve l op a deta i l ed constructi on and operat ional  mon i tori ng prog ram 
that wi l l  be revi ewed and modi f i ed as appropri ate to adequate ly  address  i tem number  2 i n  the 
preced i n g paragraph . 

The ba s i c  e l ements of the cons truct i on and operat i ona l  mon i tori ng  program are outl i ned i n  the 
fol l ow ing  paragraphs . I n  each case ,  an esti mate i s  made of the source of contami nants and the 
mon i tori ng  l ocat ion s ,  frequenc ies , and parameters . Unti l the p l ant des i gn and s i te l ayout are 
fi na l i zed , the scope of  the mon i tori ng program must remai n fl exi bl e and adapt to fi nal  dec i s i on s .  
I n  al l cases , the reader i s  referred to the Environmental Monitoring Handbook for Coal Conversion 
Faci lities 5 9  for an i n -depth d i scu s s i on of mon i tor ing  methods and pri nci pl es .  Heal th effects 
mon i tori ng i s  presented in Sects . 4 . 1 . 3 . 6  and 4 . 6  and in Appendi x Y .  

4 . 5 . 3 . 2  Sol i d  wastes  

The sol i d  waste d i sposal  areas for gas i fi er s l ag , water-sol ub l e  sa l ts ,  process s l udges , and 
catalyst/sorbents wi l l  be des i gned to meet RCRA cri ter ia  for hazardous wastes . Water that has 
come in contact wi th so l i d  wastes wi l l  be col l ected so that the l eachate can be samp l ed and 
treated ( s ee l andfi l l  des i gn in Appendi x  C ) .  Analys i s  of the l eachates wi l l  i nc l ude those 
parameters used i n  the ori g i na l  l each i ng stud i e s  and parameters for EPA Pr ior i ty Po l l utants , w ith  
emphas i s  on pri or i ty trace metal s and  the  pr ior ity organi c fraction that  i nc l udes PNA  compounds . 
Pre l im i nary tes t i n g  can be done on sol i d  wastes obtai ned from SRC p i l ot p l ants , but testi ng  wi l l  
st i l l  have to be done on sol i d  wastes obta i ned under actual  demon strati on pl ant operat i n g  
cond i t i ons . 

When the fac i l i ty becomes operati onal , add i t i ona l  characteri zation  of actual  so l i d  wastes gen
erated by the faci l i ty wi l l  be i nc l uded as  part of operati onal  mon i to r i n g .  Th i s  characteri zat i on 
wi l l  i nc l ude screeni ng tests for hazardous materi a l s as defi ned under c urrent RCRA regu l at i ons . 
I n  add i t i on ,  tests wi l l  be run on the l eachates produced from contact w i th s urface waters and 
g roundwaters c haracter i s t i c  of th i s  area . Sampl es of gas i fi ed vacuum bottoms from the Fort Lewi s 
SRC p i l ot pl ant were determi ned to be nonhazardous  under these reg u l at i on s  (Appendi x  K) . 6 0  
However , a s  a worst- case a s s umpt i on ,  thi s s l ag wi l l  be treated a s  hazardous waste for di sposal  
purposes . A l l other sol i d  wastes generated , w i th the exception of raw water treatment s l udge , 
wi l l  proba b l y  be c l a s s i f ied as hazardous under RCRA . The basel i ne des i gn therefore cal l s  for 
storage of these wastes i n  hazardous waste l andfi l l s  constructed and ma i ntai ned i n  accordance 
wi th RCRA and other appl i cabl e Federal and State sol i d  waste g u i de l i nes and regu l ati ons . 

When the fac i l i ty becomes operat iona l ,  a l l so l i d  wa stes generated , i nc l udi ng  the ga s i fi er 
s l ag ,  wi l l  be tested to ve ri fy current determi nati ons regardi n g  the i r  hazardous or nonhazardous 
nature . In add i t i on ,  tests wi l l  be run on the l eachates produced from contact of s urface 
waters and groundwaters that are characteri sti c of th i s  area w i th the sol i d  wastes . 6 1 Ana l ys i s  
o f  the l eachates wi l l  i n c l ude those parameters used i n  the ori g i nal  l each i ng stud i es and EPA 
Pri ori ty Po l l utants , wi th empha s i s  on pri ori ty trace meta l s and the pr i ori ty organ i c  fracti on 
that i nc l udes PNA compounds . 

I n  add i t i on ,  tests wi l l  be performed to ( 1 ) determi ne the compati b i l i ty of c l ay and syn theti c  
l i ners w i th l eachates generated from stored so l i d  wastes , ( 2 )  measure the engi neeri ng  propert i e s  
o f  soi l s  bel ow the l andfi l l s ,  and ( 3 )  eval uate the capabi l i ty o f  soi l s  bel ow the l andfi l l s to 
attenuate contam i nants i n  the l eachate s .  
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4 . 5 . 3 . 3  Groundwater 

Several sources of mater i a l s that have the poten t ia l  for caus ing  contam i n ati on of g roundwater 
wi l l  exi st  wi thi n the proposed SRC- I I  fac i l i ty .  These areas i nc l ude :  

• coal s to rage areas , 

• sol i d  waste storage areas ( i n c l ud i ng storage areas for s l a g ,  water-sol ubl e sa l ts ,  process 
s l udges , and cata l yst/sorbents ) ,  

• product tankage and hand l i ng  areas , and 

• wastewater col l ection and reten ti on faci l i ti es ( i nc l udi ng storage of  bri ne produced when 
the wa stewater treatment sys tem i s  operating  in the zero-di scharge mode ) .  

Asses sment of  the envi ronmental i mpacts of the proposed SRC- I I  fac i l i ty i s  a goa l of  the 
demonstrati on project and wi l l  i n c l ude addi t iona l  g roundwater mon i toring  beyond compl i ance 
mon i tori ng . The fo l l owi ng areas wi l l  be con s i dered in p l ann i ng g roundwater mon i toring : 

1 .  Water between the bottom of the c l ay l i ner  and the top of the water tab l e  i n  coa l and waste 
s torage areas wi l l  be samp l ed and ana l yzed . 

2 .  Leachate from wi thi n the sol i d  waste d i sposal  area w i l l  be samp l ed and ana l yzed to determ i ne 
the q ua l i ty of waters that wo u l d potent i a l l y  recharge the g roundwater i n  that area of the 
s i te in the event of  l i ner fai l ure . 

3 .  Water wi l l  be samp l ed and anal yzed from wel l s  l o cated upgradi ent  and downgradient  from the 
fo l l owi ng areas : 

a .  waste d i sposal  a rea ( s ha l l owest  aqu i fer  bel ow the di sposal  area to detect the 
i nfi l tration  of l eachates s hou l d l i ner  fa i l ure occur ) ,  

b .  product storage and l oad ing  area ( to detect i nfi l tra t i on of sp i l l ed product and 
fa i l ure of the conta i nment system ) ( downgradi ent on l y ) ,  

c .  wastewater reten t ion area ( to detect i nfi l trat ion of  untreated wastewater ) ,  and 

d.  proces s area ( to detect i nfi l trati on of process  mater i a l s from l eaks  in process 
sewers and rai nwater co l l ecti on systems ) .  

Sampl i ng wi l l  be started as  early as  practi cabl e duri ng the constructi on phase ( after earth-mov i ng 
acti v i ti es are comp l ete d )  to establ i sh backg round characteri st i cs for each mon i tori ng  poi n t .  
Seasonal sampl i n g  wi l l  b e  carr i ed o u t  duri ng prestartup background mon i tori ng , month l y  mon i tor ing  
duri ng the  fi rst year  of  fac i l i ty operati on , and , i f  condi ti ons  prove to  be  stabl e ,  seasonal 
mon i tori ng of groundwater wel l s .  

I n  add i t ion  to the g roundwater mon i toring  wel l s ,  natural spr ings  and seeps near the coal s torage 
p i l e  w i l l  be mon i tored seasona l l y .  

Parameters that wi l l  b e  i nc l uded i n  the mon i tori ng program i nc l ude i n  s i tu meas u rement o f  tempera
ture , pH , and conducti v i ty .  The fo l l owing  parameters w i l l  be i nc l uded i n  l abo ratory test i ng of 
g roundwa ter s amp l es :  

• maj or  d i s so l ved consti tuents , 

• trace e l ements that are detected i n  process  waste streams , 

• appropriate EPA Pri o ri ty Po l l utants wi th empha s i s  on organi c con s ti tuents ( PNA ) , and 

• pri ori ty trace e l ements des i gnated by reg u l atory agenc i es . 

4 . 5 . 3 . 4  Surface water qua l i ty and aquati c eco l ogy 

Construction  i mpacts 

Before the start of  constructi on or concurrent with i t ,  aquati c env i ronments on or near the s i te 
wi l l  be samp l ed to s uppl ement the basel i ne mon i tori ng program . Automati c samp l i n g  equ i pment  
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wi l l  be  i nstal l ed on  the  ri ver to  mon i tor  pH , conducti v i ty ( a  measure of  tota l d i sso l ved sol i ds ) ,  
fl ow ,

.
and �ther parameters on a da i l y  bas i s .  These  data are neces sary to better establ i s h  the 

rel atl on s h l p between fl ow and water qual i ty ,  thus prov i d i n g  a bas i s  for pred i ct ing  when zero 
d i s c harge wi l l  be necessary .  Dye-rel ease stud i e s  or other appropriate stud i es wi l l  a l so be u sed 
to determi ne m i x i n g  wi thi n the ri ver. Res u l ts of these i nvesti gati ons w i l l  provi de a bas i s  for 
l ocati ng  and des i gn i n g  the effl uent di s charge structure . I nvest i gations  of i chthyopl an kton wi l l  
determine  the re l at i ve dens i t i es a l ong  the s horel i ne and at m i dchannel and d i stri buti on of  
i chthyopl an kton s pec i e s .  Further samp l i ng o f  water chemi stry and aquat i c  b i ota are al ready under 
way and wi l l  conti nue so that suffi c ient  basel i ne i nforma t i on wi l l  be ava i l ab l e  for l ater 
compari son . 

D ur i ng construct ion the primary sources of aquat i c  impact are eros ion  and sedimentat i on . The 
d i scharge of the sed imentat i on bas i ns wi l l  be mon i tored at l east wee k l y  for total suspended 
sol i ds ,  o i l  and grease , and pH. D i scharges wi l l  a l so be mon i tored during  or  immedi ate ly  after 
ra i n fa l l events to determine  the effecti venes s  of the sed imentat i on bas i ns and other control 
measures . Other parameters and the frequenc i es of determi nation w i l l  be spec i fi ed in the NPDES 
permi t ( see Sect . 1 . 3 . 3  and Appen d i x  R ) . Ons i te dra i n ages ( at  tbe basel i ne stati ons d i scussed i n  
Sect . 3 . 2 . 2 . 3  and ER , Vol . 1 )  wi l l  be moni tored month l y  for tota l suspended sol i d s , o i l  and 
g rease , n utri ents and pH.  If cons truct ion  acti v i t i es overl ap w i th fish spawn i ng season s ,  the 
total suspended so l i ds in and the turb i d i ty of Crooked Run wi l l  be mon i tored more frequentl y .  

Operational  impacts 

DOE  wi l l  undertake extens i ve mon i tori ng to determi ne the impacts of  the wastewater d i s charge . 
Automat ic  equ i pment wi l l  prov i de data on fl ow , conducti v i ty ,  d i sso l ved oxygen concentrat ion , and 
other consti tuents - not l i m i ted to phenol s ,  PNAs , cya n i de , s u l fates , and metal s .  The c harac
ter i z at ion of these spe c i e s  in the r i ver , when compared w i th the concentrati on in the d i s charge , 
wi l l  be used to dete rm i ne when the d i s charge can be a s s i mi l ated by the r i ver and when the zero
di scharge system s ho u l d be acti vated . As spec i f ied i n  the EnvironmentaZ Monitoring Handbook, 5 9  
t h e  concentrat i on s  of trace e l ements a n d  various  PNA wi l l  b e  mon i tored on a t  l east a regu l ar 
bas i s  i n  the water col umn and the sed i ments ; aquati c b i ota wi l l  a l so be samp l ed for these 
mater ia l s .  Ecol og i cal  mon i toring  wi l l  conti nue a t  key t imes thro ughout the year , focu s i ng on 
popu l a t i on s i zes and reproduct i ve s uccess  of representati ve and important s pec i es . Th i s  
mon i toring  w i l l  dete rmine  the extent o f  eco l o g i ca l  change due to hab i tat l os s  and wastewater 
d i s charge and wi l l  determine  the effecti venes s  of m i t i gati ng measures . Mon i tori ng  as descri bed 
above wi l l  occur  above the d i s charge , wi th i n  the m i x i n g  zone , and at one or more poi nts downstream . 

Water and sed i ment i n  the v i c i n i ty of the ba rge un l oading  dock and the heavy fuel o i l product 
storage area wi l l  be mon i tored for coa l fi nes , trace el ements , PNA compounds , and heavy fuel o i l  
product , because these areas may b e  impacted by s p i l l ages from the coa l barges and product 
storage tan k s . Mon i tor i ng  for these consti tuents wi l l  be conducted on a quarter ly  bas i s .  

4 . 5 . 3 . 5  Terrestri al eco l ogy 

Before construction  and operati on are started , pl ants grow i n g  i n  the area to be s ubj ected to 
maxi mum concentrati ons  of a i r  pol l utants wi l l  be samp l ed and anal yzed for v i s i bl e  ev i dence of 
a i r-po l l utant stress .  [The d i s pers i on ana l ys i s  on a i r  qual i ty impact ( Sec t .  4 . 2 . 3 . 1  and 
Append ix  Q )  i dent if ies  the areas of maxi mum g round- l evel concentrati on . ]  Al so , pl ant communi t i es 
i n  th i s  area wi l l  be anal yzed for the abundance of p l ant spec i es known or thought to be sen s i t i ve 
to a i r  pol l utants . Dur i n g  constructi on and operati on , these same routi ne anal yses w i l l  be 
pe ri od i ca l l y  carried out ( e . g . , b i month l y  duri ng  g rowing  season ) to i dent i fy any impacts spec i fi c  
to the proposed proj ect . The observati ons from th i s  study wi l l  be rel ated to the data generated 
by the meteoro l o g i ca l  and a i r qua l i ty mon i tori ng  programs . Such impacts cou l d be v i s i b l e  s i gn s  of  
stress ,  reduced produ cti v i ty ,  and  reduct i on in  abundance of sens i t i ve pl ant s pec i es . I n  add i t i on 
to routi ne mon i tori ng , short-term stud i e s  wi l l  be made at appropri ate t imes  to detect impacts of 
h i gh l eve l s  of  pol l utants that may be emi tted dur ing  abnorma l fac i l i ty operati ons . 

Res u l ts of th i s  mon i tori ng  program wi l l  be revi ewed peri od i ca l l y  to compare them wi th the res u l ts 
of meteorol og i ca l  and a i r  q ua l i ty mon i to r i ng and to i denti fy necessary add i t i on s  or mod i fi cat ions  
to  the  program and  to  the control  of  a i r  pol l utant emi ss i on sources . Th i s  mon i tori ng program , 
w h i c h  wi l l  be ca rri ed  out by the i ndustri a l  partner i n  consu l tati on w i th DOE , wi l l  be suppl e
mented by research acti v i ti e s  to be s upported by DOE but carri ed out by b i o l o g i ca l  or  eco l o g i ca l  
research i nst i tuti ons other than t he  i ndustri a l  partner.  



4- 1 06 

4 . 5 . 3 . 6  Soci oeconomi c 

The objecti ve of soc i oeconomi c mon i tori ng  i s  to determ i ne ( 1 ) empl oyment , popu l ati on , and l and
use changes actual l y  resu l t i n g  from the constructi on of the pl ant ; ( 2 )  wages , taxes , and l ocal  
purchases generated by construct i o n ;  and ( 3 )  i mpacts of these popul ati on , emp l oyment , and fi s ca l  
changes  on commun i ty i nfra structure such as  hous i ng , schoo l s ,  and tran sportation . To  ac h i eve 
th ese objecti ves , a ser i es of s urveys and i ntervi ews with  workers and l ocal  publ i c  offi c i a l s 
w i l l  be conducted quarterl y dur ing  constructi on . The primary purpose of these s urveys i s  to 
provi de data w i th wh i c h  to determ i ne ( 1 ) emp l oyee di stri buti on ( i n-mi grant vs res i den t ) , 
( 2 )  construction  fami l y  character i sti c s , ( 3 )  ho u s i ng characteri sti c s , and ( 4 )  l ength of t ime 
requ i red for i n-mi grati ng  construct i on workers and dependents to make personal  adj u s tments .  

Moni tori ng res u l ts wi l l  be u sed to ( 1 ) determ i ne the need and l evel of Federal and State publ i c  
a s s i stance funds that may b e  req u i red to amel i o rate stres ses  that may b e  experi enced by l ocal  
service  d i stri cts and commun i t i es in  response to meeti ng construct i on worker demands , ( 2 )  pro v i de 
g u i de l i nes for current and l ong-range pl ann i ng on the part of l ocal government offi c i a l s ,  and 
( 3 )  compare actual  construct i on worker characteri sti c s  with those predi cted to cal i brate model s 
that were used i n  the i mpact anal y s i s  so that they may more c l ose ly  refl ect future cond i t i on s .  
The s tudy area wi l l  cons i st o f  the l ocal  commu ting zone w i th i n  a 60-m i n  radi us  o f  the s i te ( see 
Fi g .  3 . 1  and Sec t .  3 . 2 . 4 . 6 ) , wi th spec i a l  emphas i s  on those i nd i v i dual  commun i ti es affected by 
constru cti on worker rel ocati on . Mon i tori ng  of traffi c on acces s  roads to the s i te wi l l  be con
du cted to assess  the l evel s of traffi c i mpact and coo rd i nate nonstructural mi t i gat ing  measures ; 
the road upgrad ing  wi l l  be performed by the Wes t  V i rg i n i a  Department  of Trans portat ion ( see 
Sec t .  4 . 2 . 4 . 1 ) .  When s i gn i fi cant devi ati ons from predi cted impacts occu r ,  recommendations  i n  
the form o f  add i t i ona l  mon i tori ng o r  mi t i gat i ng  measures w i l l  b e  made by DOE to l ocal government 
and pl an n i n g  agenci e s .  DOE wi l l  conduct a n  annual  per cap i ta cost-benefi t  anal ys i s  for the 
fi ve- county i mpact reg i on to i dent i fy and to compensate for potent i a l  defi c i ts i n  the aggregate 
cost of each j uri sdi cti on ' s  publ i c  servi ces . 

Because most  of the soci oeconomi c i mpacts of the proj ect are predi cted to occur duri ng  construct i on 
and because  the s i ze of the operati onal work force i s  much smal l er than the construction  force , 
operationa l  mo n i tori ng w i l l  not be needed beyond the fi rst q uarter of operat i on . 

4 . 5 . 3 . 7  No i se 

The noi se  mon i tori ng  program wi l l  repeat the preconstructi on basel i ne s u rveys ( see Sect . 3 . 2 . 3 . 2  
and Vo l . 1 of the ER ) .  The purpose of these s u rveys i s  to q uanti fy the noi se effect of the 
p l an t .  Th i s  noi se  mon i toring  w i l l  be done to ver i fy pred i cted no i se i mpacts of the p l an t  and to 
i denti fy any unexpected no i se  i mpacts . No i se l evel s due to p l ant construction  or operati on ( s ee 
Sect . 4 . 2 . 3 . 2 )  wi l l  be m i t i gated i f  they are found to exceed res i dent i a l  gu i del i ne s . 

4 . 5 . 3 . 8  Ai r qual i ty and meteorol ogy 

Cons truc ti on i mpacts 

Ai r emi s s i on s  wi l l  be generated by l and  cl eari ng , gra d i ng and excavation , opera t i on of personal 
and constructi on veh i c l es and mob i l e  equ i pment , s torage and transfer of  fuel s and other mater i al s ,  
and evaporation  of sol vents from paints  and coati ngs . To mon i tor the i mpacts of constructi on on 
a i r qual i ty ,  the program outl i ned bel ow wi l l  be carr i ed out duri ng  the construct i on phase 
beg i nn i ng one month prior to s i te preparation . 

Parameter Frequenc� Locati on 

Meteoro logical monitoring 

W i n d  speed ( 60 m )  Conti nuous l y  At metero l o g i cal  s i te used 

Wi nd d i rection  ( 60 m)  Conti nuous l y  I n  basel i ne program 

Atmospheri c stabi l i ty Conti nuous l y  I n  base l i ne program 

Prec i p i tat i on Conti nuous ly  I n  base l i ne program 

Atmospheri c  pres s u re Conti n uous l y  I n  basel i ne program 

So l a r  rad i a t i on Conti nuou s l y  I n  base l i ne program 
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Air quaZity monitoring 

Total s uspended parti c u l ates (TSP ) Every 3 d 

Su l fur d i ox i de ( S02 ) Conti nuous l y  

Ni trogen d i ox i de ( N02 ) 

Ozone ( 03 ) 

Carbon monoxi de ( C O )  

Nonmethane hydrocarbons ( NMHC )  

Trace e l ements , PNAs 

Operational  i mpacts 

Conti nuous l y  

Con t i n uous l y  

Conti nuous ly 

Conti nuous ly  

Month l y  

Upwind  and downw i nd of s i te 

At meterol og i cal s i te used 

In  basel i ne program 

In basel i ne program 

In basel i ne program 

In basel i ne program 

From TSP fi l ters 

Operati on of the demonstrati on pl ant wi l l  resu l t in the emi s s i on of cri ter ia  and non cri ter ia  
( unregu l ate d )  pol l utants from both po int  and  nonpo i n t  sources . To mon i tor  the i mpacts of opera
t i on on a i r qua l i ty ,  the con struct i on mon i tor ing  program wi l l  be cont i nued th roughout operation  
w i th the excepti on that TSP wi l l  be samp l ed upwi nd , downwi nd , and at a secondary downwi n d  poi n t  
from the p l an t .  

4 . 5 . 4  Pro cess mon i tor ing 

Envi ronmenta l  process  mon i tor ing  has fi ve bas i c  obj ect ives : 

1 .  to i denti fy and q uant i fy pol l utants i n  gaseous , l i q u i d ,  and sol i d  waste effl uent streams from 
the p l an t ;  

2 .  t o  ver i fy that t h e  pl ant i s  operat i ng  i n  compl i an ce wi th envi ronmenta l control regul a t i ons ; 

3 .  to determi ne the pol l utant removal effecti veness of envi ronmental contro l systems used i n  the 
p l an t ;  

4 .  to characteri ze s e l e cted i nternal process streams that affect the pl ant effl uent streams ; 
and 

5 .  to determine  worker expos ures i n  actual work p l ace envi ronments . 

The mon i tori ng  effort wi l l  be con s i dered i n  terms of th ree types of  pl ant tests assoc iated with 
the d i fferent envi ronmental goa l s of ( 1 )  effl uent characteri zati on , ( 2 )  env i ronmental control 
characteri zati on , and ( 3 )  process un i t  characterizati on . The actual mon i tor ing  program w i l l be 
based on the envi ronmental requi rements of the demonstrati on proj e ct and the operati ng  s ched u l e  
of  the demonstrati on p l ant . 

Effl uent character izat i on enta i l s  the measurement of pol l utants i n  pl ant effl uent streams . The 
work i nvol ved wi l l  be exten s i ve because of the number of effl uent streams , the number of poten
ti a l  pol l utants , and the number of pl ant operati ng cond i ti ons . To ens u re compl i an ce wi th envi 
ronmental regu l ati ons , th i s  type of characteri zati on wi l l  i nvo l ve al l potent ia l  sources of 
pol l utants . 

I n  envi ronmental con trol characteri zati on , the operating  performance of one o r  more pol l utant 
control systems is i nvesti gated.  The test  wi l l  i nvol ve sampl i ng both the i nput and effl uent 
streams of sel ected env i ronmental contro l eq u i pment .  At l east one pol l utant - often several -
wi l l  be ana lyzed . The scope depends on the same facto rs i nfl uenc i n g  effl uent characteri zati on . 

Process  un i t  character i zati ons perta i n  to stream ana l ys i s  at l east one step earl i er i n  the process 
than the envi ronmenta l  control  systems . The output stream of the process u n i ts norma l l y  wi l l  be 
the i n put stream to the envi ronmental control dev i ce .  The performance of  an envi ronmental con trol 
system depends on the phys i ca l  and chemi cal characte r i s t i c s  of the i nput  streams . Process mea
s u rements wi l l  defi ne the effect of process parameters on the performance of control modu l es .  
Th i s  wi l l  add another l ayer o f  anal ys i s  to env i ronmental control characteri zat i on , and i ts scope 
depends on the same factors . 
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Exampl e s  of  proces s  streams to be mon i tored are : 

1 .  p roces s  area runoff , 

2 .  cool i n g  tower rec i rcu l ati ng  water and makeup from the wastewater treatment  system , 

3 .  fl ue  gas  from the contro l l ed combus tor , 

4 .  coal  p i l e  runoff , 

5 .  l eachates from al l so l i d  waste di sposal  areas , 

6 .  tai l gas  from the s u l fur  recovery operat i on , 

7 .  fl ue  gas  from fi red heaters , 

8 .  vent  gas  from baghouses , 

9 .  carbon d i oxi de vent stack from aci d-gas removal , 

1 0 .  wastewater d i s c ha rge , 

1 1 .  fug i ti ve process  emi s s i on s  ( as part of the d i rected-mai ntenance program d i s cussed  i n  
Appendi x C ) , and 

1 2 .  amb i ent  concentrati ons of tox i c gases such as  carbon monox i de and hydrogen s u l f ide in the 
proces s  area . 

The mon i tori n g  program wi l l  veri fy the performance of the proposed mi t i gat i on and con trol 
techni q ues . 

4 . 6  M I T I GAT I NG MEASURES 

The fo l l ow i ng l i st of m i t i gation measures i s  i nd i cati ve of  s i te- and proces s- spec i fi c  contro l 
meas ures that are respon s i ve to real or percei ved envri onmenta l concerns . Some m i t i gat i on 
measures cannot be speci fied  i n  deta i l at th i s  t ime .  I n  some cases studies  are c urrent ly  under  
way o r  w i l l  s oon be undertaken to  determi ne the  nature and  magni tude of potenti a l  env i ronmental 
pro b l em areas . In other cases the detai l ed m i t i gation techn i q ues wi l l  be deve l oped a l ong wi th 
the fi na l  p l ant des i gn .  The fo l l owi ng  commi tments a re made by DOE : 

• DOE s ha l l take the necessary mi ti gati ng actions , i nc l u d i n g  those s ummari zed i n  Sect . 4 . 6  of 
th i s  F E I S ,  duri ng construction  and operation  of the p l ant  to avo i d  adverse envi ronmental 
i mpacts . 

• DOE s ha l l mai n ta i n  s uffi c i ent  records to furn i s h  evi dence of comp l i ance wi th a l l the 
envi ronmental condi t i ons  here i n .  

• Before engag i n g  i n  a constructi on  or  operati onal  acti v i ty not eval uated i n  th i s  F E I S ,  DOE 
s ha l l prepare and record an env i ronmental  eval uati on of  such acti vi ty .  When the eva l uati on 
i nd i cates that such acti v i ty may resu l t in a s i gn i fi cant adverse envi ronmental i mpact that 
was not eval uated or  that i s  s i gn i fi cantly g reater than that eval uated in th i s  FE I S ,  DOE 
s ha l l provi de a wri tten eval uati on of such acti v i ti e s . Suppl ements to the F E I S  are 
d i scussed i n  Appen d i x  X .  

• I n  addi t ion  to the preoperati onal mon i tori ng  programs descr i bed i n  the ER , the DOE mon i tor i n g  
recommendati ons  i nc l uded i n  Sec t .  4 . 5  of th i s  doc ument s ha l l b e  fol l owed .  

4 . 6 . 1 P roce ss  contro l s  

• The proposed p l an t  des i gn i ncorporates a soph i st i cated wastewater treatment  system that 
emphas i zes the removal  of toxi c meta l s  and organ i c  compounds from the wastewater before 
d i s charge to the Monongahe l a  R i ver .  T he  p l ant wi l l  a l so be  equi pped w ith  desa l i nat ion  and 
water rec l amati on equ i pment to enab l e  total recycl e of treated wastewater w i th i n  the pl ant 
when di scharge cannot occur wi thout v io l ati ng  i n- stream water q ua l i ty standards . Th i s  
system wi l l  co l l ect and treat a l l proces s  wa stewaters , proces s  area runoff , runoff from 
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p roduct storage areas , l e achates from the coal 
b l owdown from the cool i ng towers and boi l ers . 
proce ss  area or the product storage areas wi l l  
Appendi x C ) . 

s torage area  and the s l ag di sposal  area , and 
Al s o ,  s p i l l s  occurri ng at e i ther the mai n 
be col l ected and recy c l ed ( Sect .  2 . 2 . 1 . 2  and 

• A control l ed- combus ti on dev i ce wi th a temperature an d res i dence t i me s uffi c ient  for burn i ng 
heavy hydrocarbons wi l l  be used to treat gaseous product emi s s i on s  from anti c i pated upset 
condi ti ons . Du r ing  normal ope rati ons and anti ci pated upset condi ti ons , a l l a i r emi s s i on s  
from s ources that have s i gn i fi cant concentrat i ons of  he avy org an i c  compounds wi l l  be  vented 
through th i s  contro l l ed- combust i on system , wh i ch can ens ure re l ati vely compl ete destructi on 
of organ i cs ( Sects . 2 . 2 . 1 , 2 . 3 . 2 . 1 ,  and 4 . 1  and Appendi x C ) . 

• Coal s torage areas wi l l  have compacted c l ay l i ners . Coal l eachate accumu l at i on at the 
l i ner s u rface i s  co l l ected at the pe rimeter of the coal s torage area  and i s  routed to 
wastewater treatment .  Cl ose s upervi s i on of  foundati on p reparati on wi l l  be carri ed out  
t o  ensure that  the proposed l i ne r  wi l l  be  adequate ( Appendi x  C ) . 

• To prevent re l ease of b i o l og i ca l ly  acti ve materi a l s  from the wet-cool i ng towers , process i ng 
un i ts that typ i ca l l y  contai n these materi a l s wi l l  be eq u i pped wi th i n di rect wet coo l e rs 
( Sects . 2 . 2 . 1 . 2 ,  2 . 3 . 2 . 1 ,  and 4 . 1 . 3 . 1 and Appendi x  C ) . 

• Maj or s p i l l s  occu rri ng  at the mai n process  area and i n  the product storage and s h i pp i ng 
areas wi l l  be contai ned to prevent them from reach i ng the water through s urface runoff. 
Res i dues from c l ean-up  operati ons from s u ch s p i l l s  wi l l  be re cyc led  when pos s i b l e  and 
contai ned at the p l ant s i te in al l cases . Al l s torage areas wi l l  be provi ded wi th fl oors 
and d i kes of an i mpermeab le  materi a l  ( Sect . C . 3 . 5 . 3 ) . 

• Al l wastewater hand l i ng areas wi l l  be l i ned to mi n i mi ze d i rect i nfi l trati on of wastewater 
( Appendi x C ) .  

• I f  a maj or fai l u re occurs i n  the wastewater treatment sys tem that prec l udes both adequ ate 
treatment to enab l e  d i s charge of a treated wastewater wi thout v i o l at i ng i n -s tream water 
qua l i ty s tandards and recyc l e  wi th i n  the p l ant  to achi eve zero di s ch arge of was tewater ,  
DOE wi l l  shut  the p l ant down and remedy the defi c i ency i n  the was tewater treatment p l ant  
before startup .  

• The contract between D O E  and the i ndus tri a l  partner for the des i gn ,  construct i on , and 
operati on of the SRC- I I  demonstrat i on p l ant req u i res that tne i ndustri a l  parti c i pant 
prepare , during the des i g n  stage , a P l ant Faci l i ty Ma intenance P l an .  A part of th i s  p l an 
wi 1 1  be a " d i  rected" mai ntenance program .  Th i s  prog ram wi  1 1  i n c l ude mon i tori ng t o  detenni ne 
when mai ntenance i s  req u i red , procedures for perfonn i ng such mai ntenance , and mon i tori ng 
duri ng the mai ntenance work to dete nn ine  when s u ffi ci ent correcti ve act i on has  been per
formed .  The prog ram wi l l  emphas i z e  procedures  such as  more frequent mon i tori ng  for those 
equ i pment i tems that have the poten t i a l  for the l argest l eak rate of materi a l s  con s i dered 
to have the g reatest adverse hea l th i mpacts ( Sect .  C . 3 . 5 . 1 ) .  

• The SRC- I I  p roject wi l l  i ncorporate a forma l i zed Hazards Eval uati on Prog ram , even though 
s u ch forma l i zed prog rams are not nonnal ly used in the hydrocarbon process i ng i n dustri es . 
The program i s  be i n g  prepared and wi l l  be descri bed i n  a report ent i t l ed Safety Program 
Summary > whi ch i s  s ched u l ed to be s ubmi tted to  DOE on January 3 1 , 1 98 1 . Th i s  report w i l l  
descri be the e l ements of the fonnal i zed Hazards Eval uati on Prog ram , i n c l ud i ng the 
methods and procedu res used for perfonni ng s uch eval uati ons at each stage of the prog ram . 
Aud i tab l e  documentati on wi l l  a l so  res u l t  from these s afety revi ews . Thi s documentati on 
wi l l  be assemb l ed and ana lyzed after the p i p i ng and i n strument drawi ng safety approval 
cyc l e  and wi l l  be i n c l uded in the s afety ana l ys i s  report to DOE . The report wi l l  conta in  
the  fai l ure mode and  effects analys i s ,  fau l t  tree an a lys i s ,  event tree analys i s ,  a q uanti 
tat i ve assessment of the ri s k s , and meas ures  i ncorporated to e l im i nate , control , or m i t i g ate 
the i mpacts . 

• DOE wi l l  col l aborate wi th the Coast Guard , EPA , and State and l ocal  agen c ies  to deve l op 
strate g i es for mi n i mi z i ng the l i ke l i hood of s p i l l s  and to deve l op p l ans for acti on shou l d  
s p i l l s  of SRC- I I  l i qu i d  occur ( Appendi x  Z ) . 

• DOE wi l l  comp ly  wi th the prov i s i ons of the Toxi c Substances Control Act (TSCA ) when 
EPA defi nes the app l i cat i on of TSCA to the SRC process  ( Appendi x T ) . 



4- 1 1 0  

• Severa l water-re l a ted factors and features i nd i v i dual l y  and col l ect i ve l y  wi l l  affect  the 
des i gn , operab i l i ty ,  and env i ronmental effects of the SRC- I I  demonstration  p l ant ,  i nc l ud i ng 
quant ity of water wi thdrawn and rel eased to the ri ver and net water consumption ; types 
of wastewater treatment ; degrees of appl i cat ion  of evaporat i ve , dry ,  and i n d i rect cool i n g ;  
s i ze and n umber o f  wastewater reservo i rs ; and methods for d i spo s i ng o f  so l ubl e sa l ts . Al l 
these factors are l i n ked together i n  the des i gn of the p l ant .  Dur i n g  the  deta i l ed des i gn 
phase , a l l these features wi l l  be eval uted from the standpo i nt of reduc i ng the overa l l 
adverse envi ronmental impact of the pl ant . 

• I n  the basel i ne des i gn , a l l so l i d  wastes and res i dues wi l l  be stored i n  hazardou s  waste 
l andfi l l s ,  wi th the exception of raw water treatment  s l udge . The des i gn wi l l  i n corporate 
the f i na l  RCRA des i gn  standards for l andfi l l s  as soon as they are avai l abl e .  Unt i l  then , 
the proposed standards publ i s hed on December 1 8 ,  1 978 , wi l l  be u sed a s  a des i gn g u i de . 
Construct ion of the d i sposal  fac i l i ty cannot beg i n  unt i l  the f i na l  des i gn standards are i n  
effect a n d  the necessary RCRA perm i t  h a s  been granted b y  EPA or an approved State perm i tt i n g  
autho r i ty .  A cros s -secti onal d i agram o f  t h e  l andfi l l  i s  shown i n  Appendi x C .  T h e  l andfi l l s  
wi l l  be constructed and ma i nta i ned i n  accordance wi th appl i cabl e Federal and State sol i d  
waste g u i del i ne s  and regu l ations . Severa l a l ternat i ves are u nder i nvestigation  for d i spo s i n g  
of the b i o l og i ca l  s l udge , the s l op o i l , and the spent acti vated carbon (Appendi x  C ) . 

• S l ag wi l l  be d i sposed of i n  a secure l andfi l l  des i gned and operated i n  accordance with  the 
req u i rements of the RCRA regu l at i ons  for hazardous waste ( Sect . 2 . 2 . 1 . 2  and Appen d i x  C ) . 

• Fug i t i ve hydrocarbon re l eases  wi l l  be mi n im i zed through the u se  of a d i rected ma i n tenance 
program ( Sects . 2 . 2 . 1 . 2  and 4 . 1  and Appendi x  C ) . 

• I ndustr i a l  hyg i ene tra i n i ng and protective  equ i pment for the work force and adherence to 
safe , proper ma i n tenance procedures to mi n i mi z e  env i ronmental re l ease and personnel exposure 
( Sec t .  4 . 1  and Appendi x  V ) . 

• Heavy product storage area on the Monongahel a fl oodpl a i n  wi l l  be f i l l ed to ra i se the base of 
the tan ks above the 500-year fl ood e l evati on . The tank area wi l l  a l so be d i ked and l i ned  
wi th i mperv i o u s  materi a l s to  hol d the  contents of the  tan k  p l us water from a 1 0-year ,  
24-h ra i nfa l l ,  and the water for use  i n  the event o f  a f i re .  Pumps wi l l  return any  of 
these l i qu i d s  to the water rec l amation  area for treatment ( Sects . 2 . 2 . 1 . 2  and 4 . 8  and 
Appendi xes C and D ) . 

4 . 6 . 2  Soc i oeconom i c  

• Access to the Fort Mart in  Church and the assoc i ated cemetery wi l l  b e  ma i nta i ned a n d  access  
to the  pri vate cemetery wi l l  be prov i ded a s  appropri ate . 

• As a res u l t of i n i t i al contacts between DOE , HUD , and other State and l ocal  agen c i es 
( parti c u l arl y the Reg i on V I  P l ann i n g  and Devel opment Cou nc i l ) , several i tems have been 
s uggested by HUD and the Reg ion V I  P l ann i n g  and Devel opment Cou nc i l  (Appendi x  V . 4 ) to 
a l l evi ate hous i ng probl ems predi cted for SRC- I I  constructi o n .  These i nc l ude : 

1 .  The need to devel op new mob i l e  home parks for workers i n  Mononga l i a  County , on a we l l 
p l anned and wel l -s i ted bas i s ,  w i th package water sewer system i f  publ i c  fac i l i t i e s  are 
not access i b l e .  After SRC- I I  construc t i on , these parks cou l d  be conti nued or converted 
to s i ng l e-fam i l y  subd i v i s ions . 

2 .  The need to deve l op a suffi c i ent number of un i ts of permanent renta l hou s i ng to 
accommodate S RC- I I  i n -m i grants . After SRC- I I  construction , the un i ts cou l d  be sol d ,  by 
prearrangement , to an owner for market rate or to Sec t .  8 l ow- to moderate- i ncome 
tenants . 

• Federa l a s s i stance programs that may prov i de impact a s s i s tance are presented  i n  Appendix  V . 5 .  

DOE i s  commi tted to work ing  wi th HUD and other State and l ocal  agen c i es to prov i de a 
mechan i sm for impl ementation  of the measures needed to m i t i gate SRC- I I  construction  probl ems 
i n  hou s i ng .  

4 . 6 . 3  H i stor i c ,  archaeol ogi cal , and pa l eonto l ogi cal  resources 

Spec i fi c  m i t i gation pl an s  for each of the five cu l tural properti es e l i g i b l e  for the National  
Reg i s ter of H i stor i c  P l aces have been devel oped . Deta i l ed d i s c u s s i on of these m it i gation  pl ans  
i s  g i ven i n  Appendi x  U ( Draft Memorandum of Agreement between DOE  and the  Pres i dent ' s  Adv i sory 
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Counci l on H i stori c Preservat ion ) .  The genera l d i recti ons for each of the mi t i gat ion efforts are 
a s  fOl l ows : 

1 .  Bel l d i n a ' s  Bottom Lowe r Terrace Archaeo l og i ca l  S i te 

Prompt data recove ry wi l l  be proposed , hopefu l ly  to be compl eted duri ng the 1 981 s u rvey 
season (Apri l -November) , with  the extent of excavati on to be determi ned i n  future d i scus
s i on s  wi th the  State H i stori c Preservat i on Offi ce and  the  Adv i s ory Coun ci l for H i stor i c  
Preservati on .  

There appears to be a strong case for early and compl ete data recove ry ,  rather than i n  s i tu 
preservati on ,  because the s i te i s  cu rrently threatened by bank eros i on and so i l chem i stry 
i n stabi l i t i es , factors l arge l y  beyond the project ' s  control . 

2 .  Fort Mart i n  Hi stori cal /Archaeol og i ca l  S i te 

Prompt data re covery for th i s  s i te wou l d  a l s o  appear to be the most advantageous approach 
from the proj ect ' s  poi nt of v i ew .  Al though avo idance duri ng demons trati on p l ant construc
t i on and operati ons phases co u l d  be accomp l i s hed wi th only mi nor i nconveni ence , the Fort 
Mart i n  s i te seri ous ly  confl i cts wi th commerci al  expans i on .  Envi ronmental stress  m i ght a l so 
res u l t from the demonstrati on phase and , now that the exact l ocati on of the fort is  known to 
the l ocal publ i c ,  amateu r  archaeol ogi sts and souveni r hunters cou l d  do con s i derab l e  damage . 

3 .  Van Voorh i s  Farm Archaeol ogi cal S i te 

These sma l l features are i ncompati bl e  wi th the p l anned l ocati on of the coal p i l e .  Excava
ti on fo r data recovery shou l d  al so be s chedu l ed duri ng the 1 981 season and shou l d  be a 
rather mode st effort compared w i th the Bel l d i na s i te effort . 

4 .  Gi ngri ch Hou se Archi tectural Landmark 

The Gi ngri ch House and s u rroundi ng  bu i l d i ng s  wi l l  be ma i ntai ned by DOE for the l i fe of the 
demonstrati on proj e ct .  I t  i s  proposed that Gi ngri ch House b e  u sed a s  a publ i c  i nformati on 
cente r  for the SRC- I I  p roj ect . S uch a center wou l d  provi de data and medi a-type p resenta
ti ons regardi ng the project and wo ul d al so serve as a v i s i tor ' s  center for the p l an t .  Some 
of the functi ons of s uch a center wou l d  be to : 

• prov i de i nformat i on k i ts about the p roj e ct , 
• house d i s p l ays on the h i story ,  proces s ,  and proj ect deve l opment of SRC- I I ,  
• house arti facts or hi stori cal arti c l e s  of the Fort Marti n area , 
• prov i de ori entati ons for tours of the p l ant faci l i ty ,  and 
• prov i de s pace for meeti ngs rel ated to the project and i ts futu re . 

I n  add i t i on to these pub l i c  funct i ons , Gi ngri ch House may be used for gatheri ngs of research 
sc i enti sts , eng i n eers , or forei gn v i s i tors . Th i s  producti ve use shou l d  prevent al terati on 
of the structures and/or grounds of G ingri ch Hou s e .  

I n  t h e  event o f  s uccessful  demonstration , the SRC- I I  demon strat i on p l ant may be expanded to 
a commerci a l  p l an t ,  wh i ch wou l d  be owned and operated by a pri vate company . As a cond i t i on 
of transfer  of t it l e to the property , DOE w i l l  requ i re that the new owner conti nue m it i ga
t ion as descri bed abov e .  

5 .  Fort Mart i n  School 

The Fort Mart i n  S chool is  cu rrent ly  used  as a commu n i ty center by the res i dents of Fort 
Marti n .  I t  i s  proposed that th i s  fun ct i on cont i nue and al so that the bu i l d i n g  be u sed for 
proj ect-rel ated meeti ngs . To as s i s t proj ect l ayout and to reduce ma intenance expens es , the 
Fort Mart i n  S chool wou l d  be moved from i ts cu rrent l ocation onto the Gi ngri ch property .  

A park i ng l ot wou l d  b e  provi ded for v i s i tors to the p l ant and the commun i ty .  

4 . 6 . 4  Geol ogy and so i l s  

Du r i n g  the detai l ed des i gn stage , a Proj ect Envi ronmental Management P l an wi l l  be prepared . Th i s  
p l an wi l l  s pec i fy constru cti on practi ces and procedures as we l l  a s  fac i l i t i es that wi l l  be used 
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to mi n im i ze so i l e ros i on and to prevent sed i mentat i on .  Parti c u l a r  emphas i s wi l l  be g i ven to the 
fol l ow ing  ( s ee Sect . 4 . 2 . 1 . 2 ) : 

• sc hedu l i n g  of s i te preparati on acti v i ti es to mi n im i ze the area d i s tu rbed at any time , 

• early con s tructi on of dra i n age  col l ecti on and permanent sed i ment control faci l i t i es , 

• use  of constructi on pract i ces and gradi ng  techn i ques des i gned to mi n i m i ze e ros i on ,  

• use of temporary sedi ment control faci l i t i es , 

• removal and proper storage of topsoi l for use  i n  revegetati on of d i s turbed areas , 

• protecti on or removal and proper d i sposal  of pyri t i c or other soi l s  that shou l d  not 
rema i n  exposed , 

• prompt revegetati on of d i s tu rbed areas and use  of mu l ch or other temporary prote cti on on 
areas that cannot be revegetated i mmediate l y , and 

• use of dust-s uppre s s i on techn i q ues to prevent wind eros i on and fug i t i ve dust . 

4 . 6 . 5  Water 

Potent i a l  i mpacts res u l t i ng from s i te preparati on acti v i t i es , i n c l ud i ng shore l i ne con struct i on ,  
wi l l  be m i t i g ated by the fol l ow i n g  measures : 

• Temporary berms , d i tch checks , check dams , or s l ope dra i n s  wi l l  be used to redu ce eros i on 
and decrease sed i ment d i s charg e .  

• Sedimentati on bas i ns wi l l  b e  des i gned t o  retai n  runoff from a 1 0-year , 24-h prec i p i tation 
event . D i s charge from the bas i n s  i nto natural drai n ages wi l l  meet cri ter ia  des i gnated i n  
a n  NPDES permi t .  Construct i on sedi mentati on bas i ns are typi cal l y  requ i red  t o  d i s charge 
effl uents w i th an average s u spended so l i ds concentrati on of l e s s  than 50 mg/l i ter  and a 
maxi mum of l es s  than 1 00 mg/ l i ter .  

• Construct i on acti v i t i es wi l l  be  schedu l ed to  l imi t the area extent and  durati on of new l y  
exposed areas . 

• Vegetati ve cover wi l l  be rep l aced rap i d l y  and the other so i l stabi l i zati on practi ces wi l l  be 
empl oyed .  

• Con struct i on san i tary wastes wi l l  b e  col l e cted and treated before d i s charge . 

• F i l l ,  on whi ch the storage faci l i t i es wi l l  be b u i l t ,  wi l l  avo i d  the once i n  500-year fl ood
p l a i n  to the maxi mum extent pos s i bl e  ( Sect . 4 . 8  and Append i xes C and D ) . 

Duri ng operati on , the fol l ow ing  des i gn features and operati ng strate g i es w i l l  be used to 
mi n i mi ze i mpacts : 

• I n  the fi nal  p l ant  des i gn , water conserv i ng features wi l l  be thoroug h l y  eva l u ated and 
s e l e cted where econom i c s  permi t .  Ons i te wate r storage wi l l  a l so  b e  assessed . 

• Wastewater d i s charge wi l l  be e l i m i nated dur i n g  l ow-f l ow peri ods when d i s charge wou l d  cause 
the most adverse i mpacts on Monongahe l a  R i ver water qua l i ty .  

• Porti ons of the process  area and the produ ct storage area w i l l  be l i ned wi th imperv i ou s  
materi al  to  prevent i nfi l trati on of  potenti a l l y  contami nated run off . 

• Al l runoff up to that res u l t ing  from a 24-h storm wi th a frequency of occurrence of 1 0  years 
wi l l  be col l e cted and d i verted to a treatment faci l i ty that recyc l es the water for proces s  
use . 

• Dur ing  prec i p i tati on events exceedi ng  the 1 0-year , 24-h storm , the l east contam i n ated excess  
runoff stream wi l l  be  d i s charged to  mi n im i ze aq uat i c  impacts . Based on prel im i nary data , 
l eachate from the s l ag d i sposal  area wou l d  be d i s charged f i rs t , fol l owed by pH-neutra l i zed 
coa l  p i l e  dra i n age and process  area runoff ( Sect . 4 . 2 . 2 . 3 ) .  
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Runoff and any sp i l l ed materi al s i n  the product storage area wi l l  be pumped to o i l /water 
separators to recover products . Water wi l l  be routed to the wa stewater treatment  system . 

Maj or process  un i ts and storage vesse l s  wi l l  be provi ded wi th secondary contai nment to 
reta i n  acci dental rel eases ( Sects . 2 . 2 . 1 . 2 and 4 . 2 . 2 . 2 ) . 

• Preventi on of pos s i b l e  contam inat ion wi l l  req u i re carefu l preparati on of the process  area , 
appropri ate spi l l  contai nment faci l i t i es , and prompt c l eanup of s p i l l s  that do occur ( Se cts . 
4 . 2 . 2 . 2  and 4 . 1 ) .  

• 

• 

The r i s k  of groundwater and surface water contami nation wi l l  be reduced by col l ecti on and 
treatment of coal p i l e  l eachates and runoff and by so i l compacti on or l i n i ng of the storage 
area ( see Sect.  2 . 2 . 1 . 2 and Appendi x C ) . 

Al though the apparent r i s ks of contami nant movement through the ground are l ow ,  spr i ng s  near 
the coal s torage area wi l l  be moni tored on a quarterly bas i s to determine  if the s hal l ow 
groundwater system i s  bei ng contami nated . I f  contami nants are detected i n  the spr ings , DOE 
wi l l  eval uate the s i gn i fi cance of the impact of these contami nants and des i gn appropri ate 
mi ti gati on measures as neede d .  A detai l ed anal ys i s  of t h e  storage area so i l s  a n d  ground
water fl ow beneath the area wi l l  be conducted to opti mi ze the des i gn of the storage area and 
sel ect appropri ate mon i toring l ocati ons to prov i de early detecti on of i n f i l trati on ( Sect . 
4 . 2 . 2 . 2 )  . 

• Current p l ant des i g n  cal l s  for cons tructi on of a compacted c l ay l i ner bel ow the sol i d  waste 
d i sposal  area and dra i n s  to col l ect the l eachate for analys i s  and treatment ( see Sect . 
2 . 2 . 1 . 2  and Appendi x C for cross- secti onal  d iagrams ) .  

• 

• 

• 

C l ay l i ner compati b i l i ty stud i es wi l l  be carr i 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 a l  ( Sect .  4 . 2 . 2 . 2 ) .  

A deta i l ed i nvest i gati on of the engi neeri ng  properti es of so i l s  i n  the l andfi l l  area wi l l  be 
conducted pr ior  to constructi on of the l andfi l l .  Des i gn of the l andfi l l  and spec i f i c  
eng i neeri ng  measures for handl i n g  the stri p m i ne soi l s  wi l l  b e  based o n  the resu l ts o f  these 
tests ( Se cts . 4 . 2 . 2 . 2  and 4 . 2 . 1 . 2 ) .  

Procedures that decrease the probab i l i ty of coal sp i l l age  i n  the ri ver wi l l  be impl emented 
( Sect . 4 . 2 . 2 . 3 ) .  

4 . 6 . 6  Aguati c ecol ogy 

• To compensate for des tructi on of shorel i ne habi tat for construct i on of the barge doc k , 
barge s l i p ,  raw water i ntake , and wastewater d i s charge structure , i mprovements i n  the 
rema i n i ng undi stu rbed s hore l i ne are be i ng con s i dered .  Pub l i c  access wi l l  be  provi ded 
to the undi sturbed shore l i n e  area s .  In addi t i on , meas ures  wi l l  be taken to protect and 
i mprove the und i stu rbed shorel i ne habi tat to the north and south of the areas to be 
deve l oped . These measures wi l l  be devel oped i n  cooperati on wi th the U . S .  F i sh  and 
Wi l dl i fe Serv i ce and the West V i rg i n i a  Department  of Natural Resources . 

• Los ses of aquati c b i ota due to i mpi ngement wi l l  be mi ti gated by an i ntake structure that 
keeps the i ntake ve l oc i ty at l es s  than 1 0  cm/s . Most fi s h  can exceed th i s  speed and escape 
impi ngement .  

• Losses o f  p l ankton i c  organ i sms (espec i a l l y  i chthyop l an kton ) i n  the raw water i ntake cou l d  
proba b l y  be reduced by s i ti ng the i ntake structure offshore , i f  th i s  i s  compati b l e  wi th 
nav i gati on . Add i ti onal mon i tori ng ( Sect . 4 . 5 . 3 . 3 )  and con s u l tati on w i th the Corps of 
Eng i neers as  part of the Sect . 404 perm i tt i n g  process  are needed to reso l ve the uncerta i nti es 
connected w i th th i s  i ss ue .  

4 . 6 . 7  Terres tri al  ecol ogy 

Many of the mi ti gat i on measures l i s ted i n  Sects . 4 . 6 . 1 ,  4 . 6 . 4 ,  4 . 6 . 5 ,  and 4 . 6 . 7  wi l l  a l so serve 
to mi n i mi ze i mpacts on terrestri a l  b i ota . Howeve r ,  commi tment of l and to i ndustri a l  fac i l i t i e s  
s u c h  as  the S RC- I I  faci l i ty rep resents a one-way l os s  o f  wi l dl i fe habi tat that cannot be com
p l ete l y  mi ti gated or compensated for .  Compens a t i on i s  best accomp l i shed by preservati on o f  other 
habi tat for wi l dl i fe and , if des i red , for publ i c  u s e .  Mi t i gati on was di scussed w i th t h e  U . S .  
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Fi sh . and Wi l dl i fe Serv � ce and repre�en�ati ves of the State of West  V i rg i n i a .  DOE i s  con s i der i n g  
pub l l C  acces s t o  the r l ver at Be l l d l na s Bottom , crea t i n g  a pond a n d  wetl and area i n  the sedge 
rush meadow near the truck storage area , and i mprov i ng w i l d l i fe habi tat i n  part of the western 
porti on of the s i te .  These p l an s  wi l l  be devel oped i n  conj uncti on wi th the U . S .  F i sh and 
W i l d l i fe Serv i ce and the State . 

4 . 6 . 8  Ai r gua l i ty 

• Schedu l i ng l and c l earing , grad i n g , excavati on , and other s i te preparati on acti v i t i es to 
mi n i mi ze the area d i s turbed at any t ime ( Sects . 4 . 2 . 1 . 2 , 4 . 2 . 2 . 3 ,  and 4 . 2 . 3 . 1 ) .  

• U s i ng dust- suppress i on measures such  as  water s prays and po lyme r coat ings  to redu ce fug i t i ve 
dust  from d i sturbed areas and stored materi a l s such as topsoi l and c l ay ( Sect .  2 . 2 . 1 . 2 and 
Appendi x C ) .  

• Revegetating  temporari ly  d i s turbed area prompt ly  ( Sects . 4 . 2 . 1 . 2 and 4 . 2 . 2 . 3 ) .  

• U s i ng mob i l e  equi pment that meets app l i cabl e emi s s i on standards and ma i ntenance , as req u i red  
to en sure conti nued comp l i ance ( Sect.  4 . 2 . 3 . 1 ) .  

• Us i n g  a l ternati ves to open burn i ng for d i s posal  of  debri s from l and c l ear ing  ( Sect . 4 . 2 . 3 . 1 ) ,  
where feas i b l e .  

• Perform ing  necessary open burn i n g  i n  accordance wi th app l i cabl e regu l ati ons and a t  t imes  
when meteoro l og i ca l  condi ti ons favor rap i d  di s pers i on of  emi s s i on s  ( Sect .  4 . 2 . 3 . 1 ) .  

• I n corporati ng parti cu l ate control meas ures such as  the use  of gaseous and l i q u i d  fue l s i n  
fi red heaters , enc l os ures o f  coal  hand l i n g  equi pment and u s e  o f  fabr ic  fi l ters t o  contr�l 
emi s s i on s  from such  equi pment , and the use of dust-suppress i on techn i q ues to control 
fug i t i ve emi s s i on s  from coa l storage and handl i ng and s l ag d i s posal  areas ( Sect .  2 . 2 . 1 . 2 and 
Appendi x C ) .  

• Control l i ng s u l fur  oxi des pr imari l y  through recovery of e l emental s u l fur  and use  of hydro
des u l furi zed l i q u i d  and gaseous fue l s ( Sect . 2 . 2 . 1  and Append i x  C ) . 

• Control l i ng emi s s i ons of n i trogen oxi des through the use  of 1 0w-NOx burner des i gn s  ( Sect . 
2 . 2 . 1 . 2  and Appendi x  C ) .  

• Hydrocarbon emi s s i ons are expected to resu l t pr imari l y  from l eaks i n  process  equ i pment and 
p i p i n g  and from mai ntenance of equi pment i nvol v i n g  rel ease of proces s  materi a l s .  Storage 
tanks wi l l  be equ i pped wi th vapor recovery systems , and emi ss i ons from process  upsets w i l l  
be routed to a control l ed- combusti on system ( Sects . 2 . 2 . 1 . 2 and 4 . 1  and Append ix  C ) . 

• Examp l e s  of fug i t i ve hydrocarbon contro l s that wi l l  be emp l oyed i nc l ude the u se  of l eak
res i s tant val ves and fi tti ngs , u se  of doubl e b l ock  val ves , u se  of h i gh-qual i ty dou b l e  
mechan i ca l  seal s ,  encl osure o f  se l ected eq u i pment i n  venti l ated bu i l d i ng s  o r  shel ters , and 
u se  of unventi l ated enc l os ures around cri ti cal  val ves , fi tti ngs , and eq u i pment  ( Sects . 
2 . 2 . 1 . 2 and 4 . 1  and Appendi x C ) .  

• Control l i ng reduced su l fur compound emi s s i on s  ( hydrogen s u l fi de ,  carbon d i s u l fi de )  through 
recovery as  e l emental s u l fur ( Sect . 2 . 2 . 1 . 2 and Appendi x C ) .  

• Res i dua l  materi a l s i n  the effl uent from the su l fur recovery un i t  wi l l  be converted to s u l fur  
d i ox i de by  i nc i nerati on before to emi s s i on ( Sect .  2 . 2 . 1 . 2 and  Appendi x  C ) .  

4 . 6 . 9  I ndustri al  hygi ene program 

A thorough i ndustr i a l  hyg i ene program wi l l  be i nst i tuted to ensure the adequacy of engi neering  
control s des i gned to  m i n imi ze worker expos ure to  b i o l o g i ca l l y  acti ve mater ia l s and  to  i nsti tute 
add i t i onal  control s i f  necessary .  Th i s  prog ram wi l l  be based on the program at the Fort Lewi s 
SRC p i l ot p l ant ,  modi fied  as requi red on the bas i s  of addi t i onal stud i e s  for the SRC- I I  demonstra
t i on p l ant  ( Appendi x V ) . 
Eng i neeri ng control s are expected to ( 1 ) prevent exposures  to mate ri al s hav ing  acute chemica l  
toxi c i ty and  ( 2 )  reduce concen trati ons  of al l regu l ated subs tances to  w ith in  l im i ts spec i f ied 
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by OSHA , except duri ng  emergency condi t ions (f i res , exp l o s i on s ) .  Add i t i ona l l y ,  the i ndustria l  
hyg i ene program wi l l  mi n i m i ze the i mpact of expos ure to  b i o l o g i ca l l y act i ve materi a l s that are 
cu rrently  unregu l ated . 

To p rov ide the g reatest  amount of prote cti on , i t  wi l l  be a s sumed that al l process streams hav i n g  
the potent ia l  to conta i n  tox i c  materi a l s ,  carc i nogen i c  or otherwi se , are toxi c .  Un ti l or  u n l e s s  
tox i co l og i ca l  a n d  proces s  stream characteri zation stud i es have i denti fied a p roces s  stream a s  
be i n g  noncarc i nogeni c ,  i t  wi l l  b e  treated as  a poten t ia l  hazard to workers , a n d  a l l app l i cabl e 
e l ements of the occupational  heal th program wi l l  be fo l l owed i n  deal i n g  w i th i t .  

The pri mary mechani sms for worker exposure to these b i o l o g i cal l y  acti ve mate ri a l s wi l l  be through 
s k i n  contact and i nhal a t i on . The i ndustri a l  hyg i ene program wi l l  be des i gned to control both 
these mechan i sms of  expos u re .  Worker education and tra i n i ng i s  the fi rst e l ement o f  the program.  
The core of any s uccessfu l  occupati onal hea l th program is  worker acceptance and parti c i pati on , 
and t h i s  i s  a s tated goal of the program . The means  of atta i n i ng th i s  goal i s  threefol d :  i n i t i a l  
tra i n i ng of  new empl oyees a n d  v i s i tors , annua l  retrai n i ng ,  and peri odi c  hea l th and safety meeti ngs . 
The l atter wi l l  a l l ow a i ri ng of i nd i v i dua l  concerns and perm i t  rev i ew of emergency procedu res . 
The workers wi l l  be fami l i ar  wi th the potenti a l ly  hazardous nature of process  materi a l s and wi th 
mechan i sms of expo sure .  

The proper u s e  o f  protecti ve equi pment and c l oth i n g  hel ps to mi n i m i ze any adverse heal th effects 
of worker expos ure to coal l i q uefacti on materi a l s that may pose heal th hazards . For norma l 
operati ons , empl oyees i n  areas where contact can occu r  wi l l  be i ssued and req u i red to use  over
a l l s ,  underwear ,  socks , and l eather boots wi th o i l -res i stant so l es ; g l oves , ra i n s u i ts , and parkas 
wi l l  be used when needed .  I n  the event of  a s p i l l  of tox i c  materi al s o r  work a ss i gnment that 
m i g ht  l ead to personal contami nati on , the emp l oyee may be a s ked to wear spec i a l protect ive 
eq u i pment  such  a s  synthet i c  rubber boots , spec i a l g l oves , an i mpervi ou s  ra i n s u i t ,  face s h i e l d ,  
gogg l es , and/or resp i rator .  Hear ing  protection wi l l  b e  prov i ded i n  areas w i t h  h i gh no i se l eve l s .  
V i s i tors enteri ng  the p l ant wi l l  be prov i ded wi th protecti ve c l oth i ng to p revent contami nat ion of 
the i r  street c l oth i n g .  

To protect the worker and to prevent transport o f  coal l i q uefacti on contami nants off the p l ant 
s i te ,  spec i a l  procedures and faci l i t i e s  have been deve l oped for empl oyees worki ng in areas where 
contami nati on may occur .  The  key e l ements in  the  des i gn and u se  of the  change faci l i ty are the 
segrega ted t Ic 1 ean " and "d i rty" areas  and a mandatory dai l y  shower and s hampoo for workers . Al l 
emp l oyees and v i s i tors must pass  through  a change faci l i ty when enteri ng  or l eav ing  p l ant  areas 
where contami nat ion can occ u r .  Mon i tori ng of pe rsonal  hyg i ene effecti veness  by l ow-l evel u l tra
v i ol et l i ght scann i n g  wi l l  be assessed as a techn i que for i mprovi ng  worker hyg i ene . I f  th i s  i s  
concl uded to be a safe and effecti ve pract i ce , i t  wi l l  be made avai l ab l e  to workers a s  they pas s 
through the change fac i l i ty .  

The second e l ement of the wo rker protecti on program i s  a carefu l l y  des i gned s e t  o f  s pec i fi c  work 
p racti ces . The demons trati on p l ant wi l l  fol l ow comprehens i ve and spec i fi cal l y  defi ned work 
practi ces in  the fo l l owi ng  areas : personal  contami nat ion , wa s h i ng practi ces fol l ow i ng  acci dental 
contami nati on , eati ng , dri n k i n g ,  smok i ng , materi a l  transferral s , materi a l  s torage , mater ia l  
d i s posal , ma i n tenance procedures , and  emergency p l ans and procedures . These work pract ices  wi l l  
be i n  accordance w i th accepted pr inc i pal s of i ndustri a l  hygi ene fol l owed i n  other i ndustri es that 
have handl ed hazardous materi a l s  in the pas t .  

Medi cal moni tor i n g  i s  a n  i mportant th i rd e l ement  i n  the program . A med i ca l  mon i tor ing  program 
wi l l  be made avai l abl e to a l l emp l oyees who may be occupati ona l l y  exposed to coal l i q uefaction 
p roducts , and parti c i pation  i n  the mon i tor ing  prog ram w i l l be encouraged . Exami nations  des i gned 
to detect potent ia l  coal - l i q uefacti on-re l ated symptoms wi l l  be made before empl oyment  and annual l y  
thereafter u n l e s s  a d i fferent freq uency i s  i nd i cated o n  the bas i s  of profess i onal  medi cal  j udg
men t .  Th i s  medi cal  mon i tor ing  wi l l  he l p detect medi ca l  prob l ems early ( s h ou l d  any occ u r )  when 
prognos i s for s uccess fu l  treatment i s  general l y  very h i gh .  

I t  i s  of u tmos t  importance to reta i n  empl oyee records for a s u ff i c i ent t ime .  Due to the 
occupational  hea l th uncerta i n t ies i n herent in a new i ndustry and the l ong l a tency per i od of 
potenti al  cancers , empl oyee records  wi l l  be kept for a period  con s i stent w i th or  l onger than 
those sti p u l ated i n  Federal  regu l at ions . These records sha l l i ncl ude demograph i c  i n fo rmation  
a s  we l l  as  comprehens i ve work  h i s tori es , exposure mon i tori ng  data , and  med i ca l  s urve i l l ance res u l ts .  

The fourth e l ement of the program , a thorough system of i ndustri a l  hyg i ene mon i tori ng , wi l l  assess  
worker expos ures to  potent i a l l y  harmful s ubstances and  hel p formu l ate work  practi ces  and  engi 
nee ri ng control s to prevent exposure .  Potent i a l  i nd i cato r  compounds w i l l  be eval uated by methods 
equ i val ent to or  more c u rrent than those speci f ied by the Nati onal I n st i tute for Occupat ional  
Safety and Hea l th ( N IOSH ) .  Frequency of mon i tori n g  wi l l  depend on an asses sment of the potency of 
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toxi cants and the i n i ti al concentrati ons measured . Protocol s wi l l  be deve l oped by a certi fi ed 
i ndustri al  hyg i en i s t .  I n i t ia l  area and personne l  mon i tor ing  w i l l  be conducted for , but wi l l  not 
l i mi ted to , the fo l l ow ing  agents : coal dust , CTPVs , PAHs , aromati c amines ,  phenol s ,  creosol s ,  
hexane , carbon monoxi de ,  n i ckel  carbonyl , carbonyl s u l f i de ,  hydrogen s u l fi de ,  su l fur d i ox i de , 
hydrogen cyan i de ,  wel d i ng  fumes , s i l i c a ,  trace metal s ,  noi se , l i ghti n g , and radi at ion . Mater i al s 
wi l l  be i denti fied  ( i n di cator  compounds ) that may be moni tored rout ine ly  and cont inuou s l y  to 
ensure hea l th protecti on .  

4 . 7  THE CARBON D I OX I DE I SSUE 

The c l i mati c i mpact of h i g h  carbon d i ox ide ( C02 ) emi ss i ons from fos s i l  fuel use is proj ected  to 
cause an i ncrease in g l oba l  temperatures of several degrees during  the next century . 62- 6 5  Al though 
many sc ien ti sts agree that i ncreas i ng l evel s of atmospheri c CO2 wi l l  cause cl i mati c change , 6 6 , 6 7 
the amount of g l obal  warming and the extent of cl i mati c  change i s  s t i l l  a matter of conjec 
ture . 6 8 , 6 9 Because of ant ic i pated cl i mat i c  changes that may occur as a res u l t  of i ncreas i n g  
l evel s o f  atmospheri c CO2 , the proposed syn theti c fue l s  prog ram h a s  come under cl ose s cruti ny . 7 o 
A concern about synthe t i c  fuel u se  i s  the add i t i onal  CO2 emi tted during  combus ti on and producti on 
compared w i th the CO2 emi s s i on s  from conventi onal  use  of foss i l  fuel s . 7 1 Research concern i n g  the 
re l at i ons h i p  between various  a spects of the carbon cyc l e  and g l obal  c l i mati c pattern s is currently 
bei ng pursued . 72 Unti l the res u l ts of th i s  research are i n ,  the  effect of atmospher i c CO2 
wi l l  remai n uncertai n .  

From current p redi ctions  based on several devel opment scenar i os , 7 3 the add i ti onal CO2 emi ss ions  
from a commerci a l  syntheti c fue l s  program wi l l  not  s i gn i fi cantly  a l ter  the  proj ected output of CO2 
from fos s i l fuel u se by the m i dd l e of the next century . 74 The proposed number and s i ze of DOE ' s  
syntheti c fuel demon strati on p rogram represent a sma l l port i on of the projected commerci a l  
synfue l s i ndustry . As s um i ng a reasonab l e  degree of  accuracy i n  the anti c i pated CO2 impact of the 
synfuel s program , the CO2 i mpact of the demonstrati on pl ants w i l l  be i ns i gn i fi cant .  Addi ti onal 
i n formation  about the CO2 i s sue is found  in Appendi x P .  

4 . 8  FLOODPLAI N/WETLANDS ASSESSMENT 

The deve l opment of t he proposed SRC- I I  demonstra t i on p l ant  at Fort Marti n ,  West  V i rg in i a ,  w i l l  
neces s i tate the u se  of the west  bank fl oodpl a i n  of the Monongahel a Ri ver between ri ver  mi l es 
9 3 . 2  and 9 4 . 5 .  The fac i l i ti es to be l ocated i n  the fl oodpl a i n  bel ow the l OO-year fl ood e l evation 
i ncl u de a barge un l oadi ng  s l i p ,  process  water i n take faci l i ty ,  secti ons of a hau l  road and acces s  
road , and coal barge u n l oadi n g  and fl eet i ng fac i l i ti e s . A l im i ted  amount  of fi l l  wi l l  be needed 
to s upport the product storage area and i ts a s soci ated s p i l l  conta i nment faci l i t ies . An analys i s  
o f  avai l ab l e  m i t i gati ng measures i ndi cates t hat there are n o  reasonab l e a l ternatives  to l ocat i ng 
these fac i l i t i es wi thi n the Monongahe l a  Ri ver  fl oodpl a i n  (Appendi x  D ) . 

Deve l o pment i n  the fl oodpl a i n  and i n  u p l and areas wi l l  necess i tate the e l i mi n at i on of several 
smal l areas of wetl and hab i tat . The e l i mi n at i on of these wetl and habi tat val ues  i s  not con s i dered 
a maj or project i mpact . No fea s i bl e a l ternati ves are ava i l abl e to further reduce these i mpacts . 
Mi ti gati on measures , i nc l udi ng  fac i l i ty des i gn modi fi cations ,  have been i n corporated i nto the 
overa l l s i te deve l opment  p l a n , and the res u l tant fl oodpl a i n/wetl and i mpacts for the proposed 
SRC- I I  demonstrat i on p l ant are cons i dered  to be m i n i ma l . 
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E .  Jonathan Soderstrom , Research Associ ate , Energy Di v i s i o n ,  Oak Ri dge National  Labo ratory ,  
Oa k Ri dge , Tennes see 

Techni ca l  S pec i a l ty - Eva l uati on  and Soc i a l  Impact Ana l ys i s  

Education : 
B . A .  
Ph . D .  

1 976  
1 980 

Years of  Experi ence - 4 
Total Publ i cations  - 1 0  

P sycho l ogy 
Psycho l ogy 

Hope Co l l ege ,  Ho l l and ,  M i c h i gan  
Northwestern Uni vers i ty ,  Evansto n ,  I l l i noi s 

John  H .  Sorensen , Research Assoc i ate , Energy Di v i s i on , Oak Ri dge National  Laboratory ,  Oak R i dg e ,  
Tennessee 

Techni cal Spec i al ty - Resource Ana l ys i s ,  Geography 

Educati on : 
B . A .  
M . A .  
P h . D .  

1 973  
1 974 
1 977  

Years of  Experi ence - 1 
Total Publ i cations  - 1 2  

Geography 
Geography 
Geography 

C l ark Uni versi ty ,  Worcester , Ma s sachusetts 
Uni vers i ty of Co l orado , Bou l der 
Uni versi ty of Col orado , Bou l der 

Jeffrey M.  Young , Envi ronmenta l Geosci enti s t ,  HDR Sci ences , Santa Barbara , Cal i forn i a  

Techn ica l  S pec ia l ty - Phys ica l  Resources Impact Assessment 

Educati on : 
B . S .  
M . A .  

1 976  
1 978 

Years of Experi ence - 3 
Total Publ i cati ons - 4 

Geography/Geol ogy 
Geog raphy 

Lockha ven State Co l l ege , Loc kham, Pennsyl va n i a  
Ari zona State Uni vers i ty ,  Tempe 
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Mi c hael Wi l l i am Mayfi e l d ,  Geographe r ,  HDR Sc i ences , Knoxv i l l e ,  Tennessee 

Tec hn i ca l  Spec i a l ty - Geomo rp ho l o gy and Hydrol ogy 

Educati on : 
B . S .  
M . S .  

1 97 7  
1 980 

Years of Experi ence - 3 
Tota l Publ i c at i ons  - 6 

Geography 
Geography 

West Ca ro l i na Un i vers i ty ,  Cul l owhee 
Un i vers i ty of Tennessee , Knoxvi l l e  

5 . 5  WATER QUAL ITY AND AQUAT I C  ECOLOGY 

R. D. Roo p ,  Re search Assoc i ate , En v i ronmenta l Impact Sec t i on , Energy D i v i s i o n ,  Oak R i dge 
Nati onal Laboratory ,  Oak Ri dge , Tennessee 

Tec hn ica l  Spec i a l ty - Impact Asses sment fo r Aquati c Envi ronmen ts 

Educat ion : 
B . A .  
M . A .  

1 97 1  
1 975  

Years of  Experi ence - 7 
Tota l Pu b l i cati ons  - 1 3  

B i o l ogy 
Eco l ogy 

Hi ram Co l l ege , H i ram , Ohi o 
State Un i vers i ty of New York , Stony Brook 

R.  M.  Cushman , Re search As soc i a te ,  Envi ronmenta l Sc i ences D i v i s i on , Oa k R i dge Nati onal  
Laboratory ,  Oa k Ri dge , Tennessee 

Tec hn ica l  Spec i a l ty - Aquat i c  Eco l o gy and Toxi col o gy ,  Aquat i c  I nvertebrates 

Educati on : 
B . S .  
M . S .  

1 97 1  
1 97 5  

Years of  Ex peri ence - 8 
Tota l Pub l i cat ions  - 1 4  

Zoo l o gy 
Ecol ogy 

Swarthmore Co l l ege , Swa rthmore , Penn syl van i a  
Un i vers i ty of  Tenne s see , Knoxv i l l e  

M i chae l  J .  Sal e ,  Re search Associate , Envi ronmenta l Sc i ences D i v i s i on ,  Oak Ri dge Nat iona l  
Laboratory ,  Oak R i dge , Tennes see 

Tec hn ica l  Spec i a l ty - Aquat ic  Eco l o gy 

Educati on : 
Zoo l ogy 
B i o l ogy 

B . A . 
M .  S .  
Ph . D .  

1 97 2  
1 976 
1 980 Envi ronmenta l Sc i ences 

Uni versi ty of M i c h i gan , Ann Arbo r 
Un i vers i ty of I l l i no i s ,  Urbana 
Un i vers i ty of I l l i no i s ,  Urbana 

Years of Experi ence - 6 
Total Pub l i cation  - 6 
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Susan C.  Tu rba k ,  Staff Sc i enti s t ,  Sc i ence App l i cat ions , I nc . ,  Oak R i dge , Tennes see 

Techn i cal  Spec i al ty - Impact As sessment for Aquat i c  Envi ronments 

Educat ion : 
B . A .  
M . S .  

1 970  
1 975 

Years of  Experi ence - 6 
Total Pub l i cat ions  - 7 

Bi o l ogy 
Mi c rob io l ogy 

5 . 6  TERRESTR IAL ECOLOGY 

Un i vers i ty of Ca l i fo rn i a ,  Santa Cruz 
Cornel l Un i vers i ty ,  I thaca , New York 

Roger L. Kroodsma , Research Staff Member ,  Envi ronmental  Sc i ences D i v i s i on ,  Oak R i dge Nati onal  
Laboratory ,  Oak R i dge , Tennes see 

Techn i ca l  Spec i a l ty - Terrestr i a l  Eco l ogy 

Educati on : 
B . A .  
M . S .  
P h . D .  

1 966  
1 968  
1 970  

Bi o l ogy 
Zoo l ogy 
Zoo l ogy 

Years of Experi ence - 1 0  
Total Publ i cations  - 1 4  

Ho pe Co l l ege , Hol l and , Mi c h i gan 
North Dakota State Un i vers i ty ,  Fargo 
No rth Dakota State Un i vers i ty ,  Fargo 

G. W. Suter , Research As soci ate , Env i ronmental Sc i ences Di v i s i on , Oak Ri dge Nati onal  Laboratory 

Tec h n i ca l  Spec i a l ty - An i ma l  and So i l  Eco l o gy ,  Env i ronmental Effects Mon i tor ing  

Educati on : 
B . S .  
P h . D .  

1 970  
1 976 

Years of Experience - 5 
Tota l Pub l i cations  - 7 

B i o l ogy 
Ecol ogy 

Vi rg i n i a  Po l ytechni c I n st i tute , B l acksbu rg 
Un i vers i ty of Cal i fo rn i a ,  Davi s  

W .  W .  To l be rt ,  Proj ect Manager,  Sc i ence App l i cati ons , I nc . ,  Oak Ri dge , Tennessee 

Techn i ca l  Spec i a l ty - Env i ronmenta l Impact Assessment i n  Terrestri a l  Eco l ogy 

Education : 
A . A . 
B . S .  
M . S .  
P h . D .  

1 968 
1 970  
1 97 2  
1 976  

5 . 7  PLANT DES I GN 

Bi o l ogy 
B i o l ogy 
Eco l ogy 
Ecol ogy 

Steven G .  DeCi cco ( see  Sect.  5 . 1 ) .  

Wi ngate Co l l eg e ,  W ingate , North Carol i na 
Wa ke Forest Un i vers i ty .  W i n ston-Sal em ,  North Ca ro l i na 
Un i vers i ty of Tennessee , Knoxvi l l e  
U n i versi ty of Tennessee , Knoxvi l l e  
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John S .  Gordon ,  TRW Ene rgy Systems , McLea n ,  V i rgi n i a  

Tec hn ica l  Spec i a l ty - Coa l Combusti on Systems , Chemica l  Process En g i neer i n g  

Educati on : 
B. C .  E .  
M . S .  

1 95 3  
1 956 

Chemi cal  Engi neeri ng 
Chemi cal Eng i neeri ng 

Years of Exper i ence - 27 
Tota l Pub l i cati ons - 50  

Corne l l Uni vers i ty ,  Ithaca , New York 
Ohi o State Un i vers i ty ,  Col umbus 

J. A .  Kl e i n ,  Chem ica l  Tec hnol ogy D i v i s i on ,  Oak Ri dge Na ti onal  Laborato ry , Oa k Ri dge , Tenne ssee 

Tec hn ica l  Spec i a l ty - En v i ronmental Control Tec hnol ogy, Chemi cal  Process  Eng i neeri ng 

Ed ucat i o n :  
B . S .  
Ph . D .  

1 96 7  
1 972 

Years of Experi ence - 9 
Total Pub l i cati ons  - 1 3  

Chemi cal  Engi nee ri ng 
Chemi cal Engi neeri ng 

Un i vers i ty of Wi scon s i n ,  Madi son 
Pri nceton Un i vers i ty ,  Pr inceton , New Jersey 

Suman P .  N .  S i n g h ,  Deve l o pment Staff , Chemi cal Tec hnol ogy D i v i s i on ,  Oa k Ri dge Na ti onal  
La boratory ,  Oa k Ri dge , Tennes see 

Tec hni cal  Spec i a l ty - Chemi cal  Proces s Engi neer i ng , Envi ronmental Tec hnol ogy 

Educati on : 
B . S .  
M . S .  
Ph . D .  

1 964 
1 967  
1 97 3  

Chemical  Eng i neeri ng 
Chemi cal  Eng i neeri ng  
Chemica l  Engi nee ri ng 

Years of Experi ence - 1 0  
Total Pub l i cat i ons  - 1 4  

5 . 8 OCCUPAT I ONAL AND PUB L I C  HEALTH EFFECTS 

I nd i an  I n st i tute of Tec hnol ogy , Bombay , I nd i a  
Okl a homa State Uni vers i ty ,  Sti l l water 
Okl ahoma State Un i vers i ty ,  St i l l water 

P.  J .  Wal sh , Group Leader,  Hea l th Effects and Ep i demi o l ogy , Hea l th and Sa fety Research D i v i s i on ,  
Oak Ri dge Nati onal La borato ry ,  Oa k Ri dge , Tennes see 

Tec hn ica l  Spec i a l ty - Envi ronmenta l Sc i enti st 

Educa t i on : 
B . S .  
M . S .  
Ph . D .  

1 964 
1 965  
1 968 

Nuc l ea r  Physi c s  
Hea l th Phy s i c s  
En v i ronmen ta l Sci ences 

Eng i neeri ng 

North Caro l i na State Un i vers i ty ,  Ra l e i gh 
Uni vers i ty of North Caro l i na ,  Chapel Hi l l  
Uni vers i ty of No rth Caro l i na School of 

Publ i c  Hea l t h ,  Chapel Hi l l  

Years of Expe ri ence - 1 2  (8 yea rs Nati ona l  I n st i tute of Envi ronmental Sc i ences , 4 years ORNL ) 
Tota l Pub l i cat ions  - 40 

Experi ence : 

Wa l s h ' s  profe s s i onal experi ence and publ i cati ons  have i nvol ved exposure ,  dos i metry ,  and 
potenti al  hea l t h  effects of l ong-term , l ow- l evel exposure to envi ronmental pol l utant s .  Work 
has i nc l uded a s ses sments of ( 1 ) expos ure , dos i metry , and hea l t h  effects of po l l utants 
a s soci ated wi th fos s i l ,  sol a r ,  and nuc l ea r  tec hnol o g i e s  and ( 2 )  methods for energy conservat ion . 
Cu rrent act i v i ti e s  i nc l ude ri s k  assessments for ( 1 ) d i rect and i nd i rect coal l i q uefact i on 
tec hno l og i e s  and ( 2 )  o i l from shal e .  These acti v i t i e s  are funded by EPA , DOE ,  and N I OSH . 
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Wa l sh i s  Hea l th and Safety Research D i v i s i on Coordi nator for the ORNL L i fe Sci ences i n  
Synfuel s Program . H i s group i s  the focal  po i nt for overa l l hea l th r i s k  assessments i n  thi s 
program . He recentl y cochai red the thi rd ORNL L i fe Sci ences Sympos i um on Hea l th Ri s k  Ana l ys i s ,  
wh i c h  i nc l uded national  and i nternati onal l eaders i n  the f ie l d .  

He has  part i c i pated by i nv i tation  i n  workshops and task  forces on such  subj ects a s  exposure 
assessment ,  hea l th ri s k  ana l ys i s ,  i ndoor a i r  pol l uti on , and research needs in envi ronmenta l 
hea l th s c i ences . As a member of ORNL ' s  S peakers ' Bureau and a s  a former ORAU l ecture r ,  he 
s peaks to various  pub l i c  groups on hea l th effects of energy technol og i es . 

5 . 9  HAZARDS I DENT I F I CAT ION  

Haro l d  A .  M i tchel l ,  Eng i neeri ng D i v i s i o n , U n i on Carbide Corporation , Oa k R idge ,  Tennessee 

Techn i ca l  Spec i a l ty - Mec han i ca l  Eng i neering  and Sys tems Eng i neeri ng 

Educat i o n :  
B . S .  
M . S .  

1 963 
1 965 

Years of Experi ence - 6 

Mechan i ca l  Eng i neeri ng 
Mechan i ca l  Eng i neeri ng 

Lou i s i ana State Un i vers i ty ,  Baton Rouge 
Lou i s i ana State Uni vers i ty ,  Baton Rouge 

Bronson R. Everman , Eng i neeri ng D i v i s i on , U n i on Carbide Corporation , Oak Ri dge , Tennes see 

Techn ica l  Spec i a l ty - Mec han i ca l  Engi neering  and Systems Eng i neeri ng 

Educat i on : 
B . S .  1 963 Mechan i ca l  Eng i neeri ng Un ivers i ty of Kentuc ky ,  Lex i ngton 

Years of Experi ence - 1 9  
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COMMENTS RECE IVED  ON THE DRAFT ENV I RONMENTAL IMPACT STATEMENT 
AND DOE RESPONSES 
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I NTRODUCTION 

The Draft Envi ronmental Impact Statement ( DOE/ E I S -0069-D )  was fi l ed wi th the Envi ronmental 
Protection Agency on May 23 , 1980 , and a noti ce of avai l ab i l i ty was publ i s hed in the Federa Z 
Register on June 2 ,  1 980 . Co p i es of the draft statement were sent to Federa l , State , and l ocal  
agenc i es wi th a req uest to comment on the document .  Cop i es of the  statement were a l so provi ded 
to i nterested groups  and i nd i v i dual s for thei r comments . Add i ti ona l l y ,  the opportu n i ty to 
comment  on the draft s tatement was provi ded at publ i c  heari ngs  conducted i n  Morgantown , Wes t 
V i rg i n i a ,  on June 30 and Ju ly  1 ,  1980 . 

The offi c i a l  comment peri od , ori g i nal l y  schedu l ed for May 3 0 ,  1980 , to J u ly  1 6 ,  1980 , was l ater 
extended to J u l y  30 , 1980 . Al l comments rece ived perta i n i ng to the draft statement were con s i dered 
and addressed , to the extent po s s i b l e ,  in the preparati on of the Fi nal Envi ronmenta l Impact State
ment .  Th i s  i nc l udes comments on the draft statement made at the publ i c  heari ngs . 

A deta i l ed revi ew of comments recei ved on the draft statement revea l ed that many of the com
menters focu sed on s i m i l a r  i s sues . The primary i ssues  ra i sed were re l ated to ( i n  a l phabeti cal 
order ) : ( 1 )  A i r  Qua l i ty ,  ( 2 )  Hea l th and Safety , ( 3 )  Mon i tori ng and Mi ti gati ng  Measures , ( 4 )  
P l ant Des i gn , ( 5 )  Soci oeconomi c s , and ( 6 )  Water Ava i l ab i l i ty and Qual i ty .  Reso l ution  o f  these 
i ssues as  wel l as other concerns that were rai sed i s  presented in th i s  Appendi x  and by revi s i ons 
throughout the text . 

Th i s  Append i x  i s  d i v i ded i n to 4 s ubsections  a s  fo l l ows : 

• A . l  provi des  l i s t i ngs  of commenters . The l i sti ng  i nc l udes two separate l i s ts . The fi rst 
l i st of commenters i nc l udes those Federa l , State , and l ocal agenc i e s , groups , or i nd i v i dual s 
who submi tted wri tten commen ts on the draft statement . Thi s l i st i s  numbered and the 
numbers serve as i denti fi cation keys for comments and responses i n  Sec t .  A . 3 . The second 
l i s t  i nc l udes those i nd i v i dual s who parti c i pated in the publ i c  heari ngs  i n  Morgantown , Wes t 
V i rg i n i a , and the numbers serve as i dent i fi cation keys for the s ummar i zed comments i n  
Sec t .  A . 4 .  Comp l ete transcri pts o f  those heari ngs  are ava i l ab l e for publ i c  i nspection  at 
the l ocat i ons  noted in  Sec t .  5 of the Summary . Append i x  A . 4  conta i n s  a summary of the 
i ssues  and the i r  resol ut i o n .  

• A . 2  provi des reproductions  o f  the l etters recei ved o n  the draft statement .  

• A . 3  conta i n s  comments on the draft statement  and  DOE  responses . Letters recei ved ( Append i x  
A . 2 )  were revi ewed t o  i denti fy spec i fi c  comments . Because of the s imi l ar i ty o f  i ssues ra i sed 
in many of the l etters , comments were grouped i n  subject areas ( e . g . , Water , A i r ,  P l ant 
Des i gn ,  Soci oeconomi c )  and synthesi zed accord i ng to i ssues . Where a number of seconda ry 
i ssues  are assoc i a ted wi th a primary i ss ue ,  they may be i nc l uded wi th a primary comment .  
Some rel evant i ssues  were ra i sed by on ly  one commenter and are i nc l uded wi th i n  the appro
pri ate subject area . Wi th a l l comments , the governmental agency , group , or  i nd i v i dual 
ra i s i ng the i s sue i s  i dent i fi ed by number correspondi ng to the numbered l i s t  in Sect . A . 1 .  
Each number i s  fo l l owed by a page number ( e . g . , A-7 )  i n  Append ix  A . 2  where the ful l comment 
appears i n  the appropri ate l ette r .  

• A . 4  conta i n s  a s ummary of the rel evant i ssues  ra i sed on the draft s tatement  duri ng  the 
pub l i c  heari ngs . Mo st  of these i ssues  were s i m i l ar to the i ss ues ra i sed by the wri tten 
comments . Therefore , reference i s  made by number to the appropri ate comment in Sec t .  A . 3  
where that i ssue i s  addres sed . Each comment i s  a l so i denti fi ed by a number that corresponds 
to the l i s t  of speakers in Sect . A . 1 .  The number i s  fo l l owed by a page number from the 
transcri pt  of the publ i c  heari ng where the i ssue i s  rai sed . 

The procedure used i n  th i s  Append i x  wi l l  not necessar i l y  refl ect the un i queness  of spec i f i c  
i s sues ra i sed by each commenter . Comments recei ved by l etter and duri ng  the publ i c  heari ngs  were 
vo l umi nous and i nc l uded a number of i ss ues that were not of an envi ronmental nature . Add i t i onal l y ,  
the determi nation o f  what consti tutes a comment requ i res a s ubjecti ve dec i s i on .  However , DOE has 
attempted to cons i der and accommodate al l substanti ve concern s ,  both wri tten and at the publ i c  
heari ngs , i dent i fi ed by each commenter .  
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COMMENTERS ON THE DRAFT ENV IRONMENTAL IMPACT STATEMENT 
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AGENC I ES ,  ORGANIZAT I ONS , AND I ND I V I DUALS S UBMITT I NG LETT ERS 
REGARDING  THE S RC- I I  DRAFT ENVI RONMENTAL IMPACT STATEMENT 

1 .  Associ ati on for Ru ra l  Conserva t i on 
2 .  Bakers R i dge Manor Homeowners Associ at ion 
3 .  Barnes & Brass Company 
4 .  Paul  Becker - Monongahe l a  Al l i ance for Commun i ty Protecti on 
5 .  Fred D i mmi c k  
6 .  Ro se Mary Eavenson 
7 .  Fort Marti n Church Admi n i s tration  Board 
8 .  Robert N .  Hoerl e 
9 .  Robert A .  Jones 

1 0 .  Al l an N.  Ka ri n 
1 1 .  Ca ro 1 Ka ton i k 
1 2 .  Kentucky Department o f  Natura l  Re sources 
13 . League of Women Voters - Morgantown , West V i rg i n i a  
14 . Sharon Mi hnovets ( 2  l etters ) 
1 5 . Mononga hel a Al l i ance for Commun i ty Protection 
16 . Nati onal  Audubon Soc iety 
1 7 .  Nat i onal S c i ence Foundation  
18 .  Natural Resources Defense Counc i l 

Nat iona l  W i l d l i fe Federa t i on 
S i erra C l ub  

19 . North Cen tra l We st V i rgi n i a  Lega l  Ai d Soci ety 
20 . Jack  Pavone 
2 1 .  Pennsyl van ia  Department of Envi ronmenta l  Resources 
22 . Pennsyl va n i a  F i s h  Comm i s s i on 
2 3 .  H .  Shaffe r ,  M . D .  
24 . S i erra C l ub  of West  V i rg i n i a  
25 . U . S .  Department of the Ai r Force 
26 . U . S .  Depa rtment of the Army , Corps of Engi neers 
2 7 .  U . S .  Department of Commerce ,  Nati onal  Ocean i c  and Atmospheri c Adm i n i strati on 
28 . U . S .  Env i ronmental Protection Agency 
29 . U . S .  Depa rtment of Hea l th and Human Serv i ces ( Wa s h i ngton , D . C . ) 
30 . U . S .  Department of Hea l th and Human Serv i ces , Center for D i sease Control (Atl anta , Ga . ) 
3 1 .  U . S .  House o f  Representati ves , Commi ttee on S c i ence and Technol ogy 
3 2 .  U . S .  Department of Hous i ng and Urban Devel opment ( Pi tts burgh Offi ce ) 
33 . U . S .  Department of the I nterior  
34 . U . S .  Department of Trans portat i�n , Reg i on I I I  
3�. Upper West Fork Ri ver Watershed Assoc i at ion 
36 . Betty Wi 1 ey 
37 . Herbert and Carol W i l cox 
38 . Doug l as Wel ker 
39 . West V i rg i n i a  Depa rtment of Cu l ture and H i s tory 
4 0 .  West V i rg i n i a  Offi ce of Economi c and Commu n i ty Devel opment 
4 1 . West  V i rg i n i a  Su rface M i n i ng and Rec l ama t i on Assoc i at i on 
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SPEAKERS AT PUBL I C  HEARI NGS ON THE SOLVENT REFINED  COAL-I I DEMONSTRATI ON PROJ ECT 
MONDAY , JUNE 30 AND TUESDAY , JULY 1 ,  1 980 

MORGANTOWN ,  WEST V IRGI N I A  

1 .  PAUL BECKER , Monongahel a Al l i ance for Commun i ty Protecti on 
2 .  JOHN B ECKMAN , Pres i dent of the West V i rg i n i a  Student Publ i c  I nterest  Research Group  
3 .  MARTI N  BERG , Mounta i n  Commun i ty U n i on and  Monongahe l a  Al l i ance for  Commun i ty Protection  

4 .  W I LL I AM F .  BYRNE , Esq . ,  North Central West V i rg i n i a  Lega l  A id  Soci ety ,  and  South  H i l l s  
Communi ty As soc i at i on 

5 .  SHERYL CALVERT , Res i dent of  Morgantown , West V i rgi n i a  

6 .  MARG I E  CARSON ,  Graduate Stude n t ,  West V i rg i n i a  Un i vers i ty 

7 .  P H I L I P  Y .  COLEMAN , Pennsyl vani a Chapter , S i erra Cl u b  

8 .  W I LL I AM DELARDAS , Re s i dent o f  the Morgantown Area 

9 .  R ICHARD D I EHL , Monongal i a  County Resi dent 
1 0 .  L I NDA COOPER ELK INTON , Nati onal  Audubon SOc i ety , Mi d-Atl anti c Reg i o n , West  V i rg i n i a  Offi ce 

1 1 .  MARY LOU FULHARTY , Member of Fort Mart i n  Methodi s t  Church , and Res i dent of Fort Marti n and 
Monongal i a  County 

1 2 .  KAREN GRI BBEN , South H i l l s  Commun i ty Organ i zation 

1 3 .  M I CHAEL HAL L ,  Fort Marti n ,  Wes t  Vi rgi n i a  

14 . L I NDA HALL , Res i dent ,  Fort Marti n ,  Wes t  Vi rgi n i a  

1 5 . EUGENE HARNER 

1 6 . DOLLY HOERLE 

1 7 . CHARLES T. HOLLAND , Wi nona , We st  V i rg i n i a  
1 8 .  BETTY JUSTICE , Resi dent o f  Po i n t  Mari on , Pennsyl van i a  

1 9 .  DANNY KABLACK ,  Pre s i dent ,  Warr i or Tra i l Commun i ty U n i on 
20 . ALLAN N .  KARL I N ,  Morganton , Wes t  V i rg i n i a  

2 1 .  BURKY L I LLY , Res i dent o f  Morgantown , West V i rg i n i a  

22 . P ROFESSOR BENJAM I N  L I NSKY 

23 . LOWELL MASON , C i ty Manager , Grafton , West V i rg i n i a  

24 . KEV I N  MAGU IRE , Monongahe l a Associ a ti on for Commun i ty Protection 

25 . MEL MANN ,  Res i dent , Morgantown , West  V i rgi n i a  

2 6 . TOM MORI ARTY , Soci al i s t Workers Party Candi date for Governor of West  V i rgi n i a  

27 . RUSSELL NEWMAN , Mi ne r ,  Mononga l i a  County Devel opment Author i ty ,  Pre s i dent ,  Farmers and 
Merchants Bank 

2B . ER ICA PERLOW 

29 . DAV I D  SAV I LLE , Graduate Student ,  West  V i rg i n i a  Un i vers i ty 

30 . FRANCI N E  SNYDER ,  Upper Wes t  Fork R i ver Watershed Assoc i ation  

3 1 . E I LEEN STORY , Phys i c i an from Monongal i a  County 
32 . DOUGLAS TANNER ,  Re s i dent , Morgantown , West  V i rgi n i a 

33 . BETTY W I LEY 

34 . GEORGE C .  WH ITE , O h i o  Ri ver Bas i n  Commi s s i on 
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Dr. Larry K. Jos.ph 
Dir.ctor, SHC Divi s i on 

1 

Ass istant Seor.tary for Pos sil En.rgy 
Mail Station E-33 3  
Washington , DC 20545 

Dear Dr .  Jos. ph .  

00007 

July 14 . 1980 

Before commenting on the Draft Environmental Impact 
Statement for the pr�posed SHC-II Demonstrati on Projeot at 
Fcrt Mart in, W . V . , ould like to briefly introduce myself to 
ycu. I am a profes i onal social scientist engaged in teachin!. 
studying, and doing research in the inter-related f ields of 
socioeconomic devel opment , energy related impact assessment and 
growth �ement . and the specific effects the coal 1ndustry has 
had 0 •• oontinues to have on the place where I 11ve , Greene County , 
Pa. Consequently , I am ooncerned about the qual ity of this draft 
BI S ,  partioularly the socioeoonomio dimensions of i t .  because I 
am a social SCientist , because I .. an impacted reS ident of this 
are., and because I am an Amerioan oonsume r ,  tazpayer, and oitizen . 

Now I assume .s &Zi cmat ic that energy r.so¢rs. developm.nt 
must b. matched by human r •• ouroe d.velopm.nt . Furth.r)lmor. , 
I assume that .nergy growth manag.ment . ba •• d on .ff.ctiv. 
impact assessm.nt and operati onal plans for mitigating the 
anticipat.d adverse .ff.cts of grow�x ' is our b.st hope for 
.nhancing r.th.r th.n d.grading our �ual ity of lif. . Wh.r. 
rigorous , systemat i o ,  and comprehens ive assessments are lack
ing or carefully worked out mitigating strategies are non
eXistent . then growth management i. imposs ible and negative 
outcome. are predic table . 

To get an idea of what will happen when the massive 
industrialization processes slated for this area take plac. 
without effeotive grow� management . oonsider �he fo�loWing . 
would you want to live�n . ra1s. your ch1 1dren , or send them 
to a College or Univer.1ty in a plaoe where industrial �.s . 
smells , pollut1on ,  and 41srupt10n are a part of your everyday 
11fe ? Where conjested traffi C ,  crime , divorce , juvi��elinquency, 
alcoholism and drug abuse , family violenoe , and just about all 
the other indices of 80cial diSintegration are skyrocking? Whee. 
private and publi c  services beoome increaSingly inadequate and 
expensiv. ? Where produot ivity dec11nes w.tth the d�teriorat1ng 
quality of life ? A place that may be declared "a national 
.acr1 f1ce area" 1n the n.ar future and "a nat1 0nal d1saster 
area " in the not very d1stant futur. ? 

Ant ioipating these trends and work1ng now to mitigate 
them is what an EIS i. supposed to do. Unfortunately . the 
"Soc10eoonomio Impact Analys 1 s "  drafted by CONSAS He.earoh 
Cor porat ion doe. not do what 1t 1s supposed to do. It does 
not meet the legal requirements for preparing such a document . 
it does a very poor job of ant1c 1pat1ng the mult1ple 1mpacts 
of the proposed project , and 1t provides no plan for m1tigat1ng 
its adverse consequences . 

The 1 .. of the land and rea. on oompell. the inclu.ion of 
m.ohanism. for .. e�io[ating the prediot.bl. negative effeot. of 
large .0.1. pr.jeo.ts . The oourt. �h.ld that NBPA Guideline. 
require the con. ider.t i on  and .. elior.ti on  of soo i oeoonomio and 
human impaots in the ':b:!n1tt �tSOOpal � � v. !i2!!mn. 
387 P. Supp. 1044 ( s . D�9 o .. e an�ewher • •  - Th-.re:r. 
no dearth of literat�e on the subj.ot . Por exampl. you might 
want to send CONSAD • oopy of • study prepared for your Mfioe 
of Int.rgovernmental aelations entitled "Kitigat*"g Advers. 
SooioeoonOilio Impacts of Energy Development " whioh w .. prepared 
by the growth management experts trom the University of Denver 
ae.earoh In.titute and Biokert. Browne . Coddington and Associates 
( January 19. 1978 ) .  It will be .  u.eful resouroe for r.dr.fting 
the EIS . 

The omi s s i on ot any worthwhile analys i s  of the publ io 
•• otor finano. impaot. .xpl.ins why the draft EIS f.ils to 
provide mit ig.ting .tr.t.gi. . .  Although publio .eotor finanoing 
is oonsid.r.d to be • major oomponent of bbis BIS ' s  oonoe ptual 
d •• i gn .  the l •• s than two pag •• d.vot.d to the topio hard17 
oonstitut •• "the be.t .t.t. of the art. " effort . Th.re i. no 
ana�. i. of the ad.quaoy of pr.vious budget •• no .ttempt .t 
oost-revenu. for.o.sting with partioular r.f.r.no. to the n.t 
projeot r.l.ted impaots . and no di.ou.sion of the Wid.ly 
known. pr.diotable probl.ms of tront-end fiD&QDing. t.mpor.l 
and .patial mismatoh.. bet ... n inor .... d oo.t. and inor .... d 
revenue. .  Th.r. i. no analy. i .  of the fi.oal impaot. on .peoifio 
.speot. of publio f.oiliti •• and •• rTio. . .  Th.r. i .  no 
di.ou •• ion of mit igating .tr.t.gie. ba •• d on .xi.ting and n •• d.d 
P.d.ral , .t.t. and looal gov.rnm.ntal . and industrial programs 
allevi.ting the finanoial burd.n on en.rgy impaot.d oommuniti • •• 
Again th.r. is .xt.n.iv. oov.rag. of this topio in the growth 
mana«.ment-impaot .s •••• m.nt l.t.r.ture . inol*ding four diff.rent 
integr.t.d .oonomio •••• ssm.nt mod.l. tor oomput.r analy. i. and 
• number of el.bor.t. approaoh.s d.v.loped .t the Oak 81dg. 
N.tional Lab •. the Denver a •• earoh In.titute . and .l •• wh.r • •  

Laoking mitig.ting .trat.gi • •  and growth financ. manag._ 
ment ( for the privae& and publio a.otor. ) ,  our oommunity is 
virtually �t.ed the fat. of paying the .xt.rnal iz.d 
d.velopm.nt oo.t. th.t should under. any prinoipl. of .quity. 
inoluding Pre.ident Carter ' .  en.rgy development guidelin •• • be 
internaliz.d by the oorporat. and nati onal .penaors-ben.fioiaries 
of the propos.d projeot . Th •• e .xtarnal iz.d oo.t. r.pre.ant 
a multiple viotimiz.tion of u. in whioh .. gat poor.r, more 
oo.tly s.rvice. ,  high.r tazes , and • d.grad.d environm.nt . A 
properly � •• ign.d BIS , oan do .lot to .void suoh an arentuality. 

Some of the oth.r major fl.wa in the draft BIS that 
mu.t be oorr.ct.d in the final draft , includ • •  

1 • •  oompar.tive .ooioeoonomio oost-benefit analysi. of 
alt.rnative site. , .ccording to NEPA Guid.lin •• , suoh an 
analy8i. is the h.art of the .nvironm.nt.l a.sa.sm.nt proo ••• , 

):> I 



e. the ccmmunlty prctlle , needs aasessment , and carrylng 
capaclty, as .ell as the basellne projeptlons should be integrated 
lntc the tlnal report , not slmply retered to ln some laaccessible , 
prcbably who.ly lnadequate ,  prlor re port , 

3. assess , .. requlred under NEPA Guldellnes , the lmpacts on 
specltlc populatl on  groups a�h as the elderly , 10. lncome , etc, 

4. make �ae ot the knotn and avallable methodologles from the 
tlelds ot technclcgT assesament , lmpact analys l s ,  and the 
envlrc�etal deslgn arts ,  the consultants obvlously dld not 
approac� the hbest state ot the arts ·  mandate .hen they tall t o  
even mak e  full use o t  the lmpaot model selected tor thelr anattsls 
or when they do not even reter to such obvlously relevent materlals 
as the Murphy/Wllllams urban Plannlng and Houslng Consultants· 
·Socloeconomlc Impact &asessment l A �ethodo� �ppl led to 
Synthe;tlc Puela . " ( Waahlngton , D .C . I  GaTernment Prlntlng Ottlce, 
Aprll, 1978 ) ,  
s .  assess the � 87ftergl stlc, addltlve ettects ot other major 
proj'cts slated tor development ln the lmmedlately lmpacted area 
and lts reglon wide conte�, lt makes no sense to do torecastlng 
in a TaCuum, 19norlng everythlng else d ln the envlronment , 

6. assess the ettects ct the commerclal phase ot the project , It 
the goal ls tc expand the demon8tr�on plant lnto a tlve-told 
commerclal operat lcn ,  the � XIS must lnclude an lmpact assesS
mant ot bcth the c ommerclal and �he close down optlons , 

7 . develop a diversltlcatlon atrategy , although the pre parers 
are contused and oontradlctory a�out the nature and extent ot 
the exlstlng system ' s  degree ot specl.llzatlon-dlverslty(see page 
3-30 ) ,  .e need a dlversltlcatlon plan that assures that .e 
experlence grcwth with development . 

Finally, may I suggest that �uallty control revie.er 
slosely monltor the process ot redraftlng thls sectlon ot the 
BIS s ��hat further delays and expenses can be avolded. Why 
nct dOA ,he rlght .&7 the next tlme around? 

Thank yIN tor your conslderat lon ot 1117 comments .  I hope 
that what J have sald will tacllitate an assessment ot the real 
costs ot��1ftthetlc fuels natl onal energy pollcy optlons . 

� ' � �\J- "l,.. � �  __ 
evin �gu re , ::t? D. 

Steerlng Commlttee �ember 
ASsoclat'on tor Rural Conservat l on 
and n The �onQ8ahela All1anJ1e tor 
Communl ty Protectlon 

P.S . It you are willlng to accept thls dratt ot the EIS ,  you 
mlght alsc be willlng to hlre me as your typlst . 

):0 I 
N 
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BAKERS RIDGE MANOR HOMEOWNERS ASSOCIATION 

124 Diamond Court 
Morgantown, WV 26505 

Dr. Larry M. Joseph 
Direc tor, SRC Divis ion 
Office of Proj ect Management 
Department of Energy 
!!ail S tation E-333 
lI.ahington , D . C .  20545 
Dear Dr. Joseph: 

July 14 . 1980 

OOO�2 

Our community is in close proximity to the proposed site of the SRC 
facility in Morgantown, WV. As a part of the DOE work on the environ
mental impact (e. g .  EIS) of the proposed facili t y ,  the Bakers Ridge 
Kanor homeowners' request a written description o f  the impact of the 
facility on our community be included in the EIS and a separa t e ,  if 
necessary , written s t a tement of impact on our community be prepared 
for distribution to our homeowners . We request this statement ,  based 
on engineering/scientific analyses, include comments on the concen
tration and identity of chemical and physical agents ( e .  g. concentra
tions of gaseous and particulate species, noise levels , appearance) we 
might b e  exposed to under both best and worst case conditions . 

If there are questions regarding our request or if there are problems 
in providing the information reques t ,  feel free to contact me at __ 
(304) 599-2077 .  

BGP :cs 

Sincerely yours J 

65�":J G CY� 
Barry G .  Pallay J President 
Bakers Ridge Hanor Homeowners 

Associa tion 

:t> 
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BARNES 
RAss eo. N. FOURTH &I FORD STREETS . P.O. DRAWER 1 678 • CLARKSBURG, W.VA. 26301 

304/624·7551  

Hearill8 Boar" on the SEC II 
Draft Enviro�ental Statement 
Us .  Ann R;ck, League of Women ' s  voters 

July J, 1980 

OOOG9 

�. Charles C. Nathan , Director of New MLXico Energy Ins titute 
�. Charles Hill , Envirotech Professor , 

Dept . of Chemcal Engineering , 
University of Utah 

� .  William Miernick, Director Regional Research Institute 
'Nest Virginia Univers ity 

SUbject: Response to statement regarding the SEC II 
Ms. Rick and Gentlemen : 

It is a responsibility and privilege to actively support the 
attaincent of energy independence .  This can best be achieve d by the 
full utilization of coal and all domestio sources including syntheti� 
fuels . The regulatory process of which this review is a part, ray be 
essential to insure public input , but the delay caused by it and 
accompanying legal attack does a disservice to the economic survival 
of the country . 

As a registered profess ional engineer , a business man with thirty
six years experience in diversified construction activities , I feel 
qualified to speak out on this issue . 

For four years our firm has been active in Public Relations re
lated to energy . Contacts include government , the Deans of Engineer
ill8 Colleges of West Virginia and nei8hboring state s ,  the energy 
industry and scientific community. We feel that the security of the 
nation depends on the B� with which the energy crisis is handled. 
\7e find that: 

1 .  Statements o f  environmental problems are emotionally motivated 
and often lack factual bas is .  The purpose is to regulate business . 

2. The medical proble� resulting from the appl ication of coal 
and nuclear energy are over-emphasized to create fear and influence 
the public . Although, a small minority will testify otherwise , the 
great maj ority actively support nuclear and coal. nuclear , according 
to a five year report of the I,ati onal .�cadery of Sciences entitled 
"Znergy in Transition 198 5-2010 " ,  is the chee.pes t ,  safest end most 
reliable source . 

3 .  The medical problecs from SRC II are s o  little known that 
the local medical profession has no knowledge of them .  Although , 

ENGINEERS . ELECTRICAL CONTRACTORS . MECHANICAL CONTRACTORS . MOTOR REPAIRS 

WELDING MACHINES AND SA TTERY CHARGER SERVICE. 

Page ( 2 )  

tDere has yet .to be anyone " killed or even made sick in the operation 
of a nuclear ilant the industry is exposed to all manner of negative 
public ity by ine �dia. 

4 .  Please accept these statements as an eA�ression o f  pers onal 
support for a strong viable nation. It is not intended to reflect 
on the actions or character of the board members . 

Yours very truly , 

(J-7/�� "?...", L.� 
�:;/ J .  T .  Van Voorhis 

;p 
I 
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Dr.  Larry M. Joseph 
Dire <tor, SRC D i v i s ion 
Mai l Station E-333 
IIashington, D . C .  20545 
Dear Dr. Joseph , 

4 
436 C1 ark Street 
Morgantown,  II. V. 26505 
July 1 3 ,  1 980 

00011 

Please find my written comments on the SRC-I I F t .  Mart i n  
demonstra t i on pl ant Envi ronmental Impact Sta tement . I tes t i fied a t  
the E . I . S .  hearing, June 30 , i n  Morgantown.  Th i s  written vers ion i s  
an amp1 1 fled a n d  referenced vers ion of t h e  remarks I made at that 
ses s i o n .  

Lookin, t these comments , ;:;? /, forward to a timely reply 0 

pJ � 
Paul Becker 

CO�:�:ENTS O;l SRC- I I  DR,\FT ENVI RONr1ENTAL U1PACT STATEI1EIH 

OCCUPATIONAL HAZARDS 

The Envi ronmental I mpact Statement ( E . I . S . )  is i ns u ffi cie n t ,  i naccurate, 
00' mis l ead i ng in seven areas of i ts treatment o f  the occupational i mpacts 
of the SRC - I I  pl anned for F t .  I'la rti n ,  I'!es t  V i rg i n i a .  The document 
underes timates and m i s l eads the publ i c  as to the degree of hazard associ ated 
'Ii th the SRC- I I .  I t  mi s i n terprets the hea l th experi ence of thE Fort L",.'; s , 
Was h i n g ton p i l o t  pl ant . I t  is c l ea rl y  l ac k i ng i n  i ts expos i tion of a 
"lOrker protection program that wi l l  not address p l ant des i g n ,  b u t  come 
i n to p l ay after the pl ant is b u i l t .  I t  does not address the major impacts 
of unexpected events such as expl os i ons o r  prol onged release of tox i c  
gases . I t  underes t i mates the hazard and does not deal >l i th the pub l i c  heal th 
hazards Dosed by the use of the fuel s the SRC- I I  ,'; 1 1  produce. In a l l , 
bec(:�lse of i ts own contradi ctions , i ts m i s i nterpreta tions , and i t s  Orrlissions , 
the E . I . S .  is not a cred i b l e  document . F i nal l y ,  the E . I . S .  makes cl ear the 
i n tent tha t  SRC - I I  become a heal th experiment , and the res i dents an� " o rkers 
of th i s  reg ion are s ubjects for that experimen t .  

HEAL TH HAZARDS 
Accord i n g  to the E . I  . S . , "the hydrogenation react ion produces compl ex 

orga n i c  mater i a l s  "h i ch have the pote n t i a l  for seri ous adverse heal th 
effects ( 4 - 3 ) . " Al though not proven by d i rect experiments , " the statem"nt 
cont i nues , " i t  i s  s us pected that these mater i a l s  are carc i nogen i c  or tox i c  
t o  ma n " ( 4- 1 ) .  Because o f  these s us p i c i ons , >Ie are assured that " DOE i s  
act i ve l y  engage.d i n  a mul ti-mi l l ion-do l l a r-ner-year compreh ens i ve program 
for cha racteri zi n g ,  assess i ng ,  
and control l i ng the heal th effects o f  SRC materi a l s .  11ajor l o ng-term chemical  
and b i o l o g i ca l  tes t i ng s t udies are under \·/ay • • •  " ( 4-1 ) .  

The impl i ca t i o n  here i s  that l i tt l e  i s  knol'ln o f  the hea l th effects of 
the "'ateri a 1 s  produced i n  the S RC proces s ;  th at >;hat is  kno'in i s  not 
prove n ;  and that nuch research is needed before anyone can say " hether the 
SRC process i s  safe o r  dangerous . rione of these impl i cati ons is  true. I t  
i s  al ready knOt'1n that SRC process materi a l s ,  emi s s ions i ns i de and outs i de 
the pl ant , and the end product i tsel f ',·l i l l  a l l conta i n  co",pounds capable 
of produ c i n g  _ _  neti c  mutations , b i rth defect " ,  and cancer. 

To document the effects , we can l ook to four sources of i n fo rmat i o n :  
l ) l aboratory scree n i n g  tes ts ; 2) anima1 studies ; 3 ) the hea l th experience 
o f  "lOrkers at a prev ious coal l i quefaction p i l ot p l a n t ;  and 4) the heal th 
experi ence of ,lOrkers in i ndustries w i th s imi l ar expos u re s .  

1 )  Ur.der DOE spons o rsh i p ,  the Paci fi c 1I0rth"est L aboratory , operated by 
Bate l l e  Ilemo r i a l  l n H i tute , recently conducted an extens i v2 series of 
tests on the o i l  produced i n  the SRC process at Fort Le,';s . These tests 
"ere des i gned to pre d i c t  the ri s k  of caus i ng muta t i ons . In tests w i th 
mi crob i a l  o rganisms and in ma"",al i an ce l l  cul tures , th is  o i l  produced 
s i gni fi cant numbers o f  mutati ons . 1 n fa ct , when compa red aga i ns t other fuel 
oi l s ,  i t  "as found to be forty to e i g h ty t i mes more mutagen i c  than sha1 ., o i l .  

:to 
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( 2 )  

2)Hhen pregnant animals were exposed t o  h igh doses of the heavy o i l  at 
the same l aboratory , an increased i nc i dence of fetal mal formations was 
found . 

In s k i n  pai nting experiments at the same faci l i ty ,  SRC material was 
absorbed through the skin  of animal s .  and produced a h igh i nci dence of 
mal i gnant tumors . This finding is particul arly rlisturbino in l i ght of the 
statement in the E . I  . S .  that the primary source of occupational exposures 
w i th i n  the pl ant l'/i l l  be through d i rect s k i n  contact w i th ",ateria ls  i n  
the process . (4-3)  

Occupational exposures ,l ithin  the pl ant wi l l  not .  hOI-lever. be 
l im ited to sk in  contact. On page 4-3.  the E . I  . S .  i denti fi es aerosol s of the 
heavy process materi als  as the l i kely source of inhal ation exposures and 
ingestions . But it immediately d ispenses wi th these hazards ;.y stati ng that 
the materi a l s  are of low vol ati l i ty ( i rrel evant to aerosol exposure) and 
that the exposures ""ou1 d be i ns i gni fi cant in re 1 ati on to dermal exposure s . "  
N o  justi f ication for th is  i s  given.  I ndustrial data from a s imi l ar 
faci l i ty 1 3  h as shown very h igh concentrations of carcir.ogeni c  material 
w ith i n 200 feet of major pror-ess fugi ti ve aerosol genera tors . 

The E . I .S .  a lso  i gnores the fact that once SRC- ! I  process material con
taminates a worker 's  s k i n .  " i ts compl ete and immediate removal is il'lposs i b 1 e" . 1 9  
Al though i t  1'/ou1 d b e  d i ffi cul t t o  demonstrate i n  humans , such b i nd ing to 
tissues may occur i n  the l ungs as I.el l .  converting a h i g� l evel acute exposure 
to a l ong-term contact ,li tll the toxic  materi al s .  In l aboratory experiments 
,lith anima l s 1 ." coal tar materia l s  were admi n istered i nto the l ungs . The 
tumors produced >lere found to be closely associ ated I-l i th and contai n  brOl-m 
or bl ack coal tar spots , suggestin� that the materi als  I<ere bound to l ung 
ti ssue , and caused the/tumors by thei r  d i rect ,  l ocal chemi cal acti on .  

The  importance of animal experiments i s  emphasi zed by  a National Cancer 
I nsti tute report to the Surgeon GeneN1 of the U . S .  ( 197n) '!/hi ch s tated , 
"Any substance "hi ch is shOl<n concl us i vely to cause tumors in anim�l s  shoul d 
be consi dered carci nogeni c ,  and a potential cancer hazard in man . "  

3 )  I n  1 952 an experimental coal l i quefaction p i lot plant began operation a t  
Insti tute . IL V .  Before cl osing i n  1963.  the pl ant employed 359 workers . 
The i nci dence of skin  cancer among these workers has been reported as be
tween 19 �Bd 37 ti mes greater than wou l d  be expected in a s i mi l ar non-exposed 
group. l . S i nce not enough time has passed for researchers to analyze cancers 
of other organs ( l ung . brai n .  stomach . scrotum) in these workers , or the 
overal l death rate . the ul timate resul t of this  human experiment is s ti l l  
unkno\·In.  

4) I t  has l ong been recogni zed that coorbus ion and disti l l ation products 
of coal cause cancer i n  humans . The carci nogenic  potential of these products 
nas been recognized s i nce

1
F75 wi th the observation of h i gh rates of scrotal 

cancer in chimney S>leeps . As i ndus tri a 1 processes have developed 
I-/h i ch heat coal at h igh temperature . produci ng gases , tars , and o i l s ,  
the cancer incidence conti nues to b e  documented .  Epidemiolog i cal  evi dence 
throughout the 'IDrl d ,  and for vari ous occupati ona 1 groups , ShOl-IS con
clusively that >lorkers exposed to the products of combustion or d i s ti l l ation 
of coal have an i ncre'ase i n  canc'2r of the l ungs . s k i n. uri nary organs , 
larynx , s tomach , and intes ti nes . 3 

( 3) 

The i ndustri al operations >lh i ch most cl osely resemb l e  coal l iquefaction 
i n  productioQ of hazardous chemi cal exposures are the coke oven and coal tar 
processes . 3 , 5  S imi l ar exposures a l s o  occur i n  such coal carboni zation 
faci l i t ies as gas retorts and producer gas pl ants . t1any polynucl ear aromatic  
hydrocarbons ,  w i dely recogni zed as  cancer agents , are present i n  these processes , 
as wel l as in coal l i quefaction.  Horkers exposed to such proces s materi al s 
have clearly been shol·m to have an i ncreased rate of several types of cancer. 

In 1946 ,  a British study of  coal tar exposures reported that the rate 
of cancer of the scrotur1 Vias oVH fi ve times h i gher in coke oven workers 
than in the general popul ation. In 1 9 5 2 ,  an 81 5: excess in deaths due to 
l ung cancer vias found in Bri tish  gas retort 1'lOrkers as compared to the 
general popu1ation. 6 A 1 966 s tudy of the gas retort indus try also found 
a hi 9h rate of bl adder cancer in these liorkers . 1 In 1 9 6 7 .  vlOrkers in a 
Japanese producer gas pl ant vlere studied .  These I" orkers �ad a l ung cancer 
rate 33 times h i gher than other Japanese s teel workers . 1  

�lore recent s tudies continue to document h i qh cancer rates related 
to coal d isti l l ation and combustion material s .  An American study of  roofers 
worki ng w i th coal tar pi tch found a s i gnifi cantly i ncreased mortal i ty 
rate of deaths from l ung cancer.9 In 1 9 72 ,  a reo05t was pub l i shed of 
a l ong term study of British gas industry workers . I n  th is  study, over 
11 ,000 gasworkers were fol l owed for eight years . and over 3 .000 of them 
fol l Ol<ed for a further s i x  years . I n  a 1 2  .vear peri od.  l ung cancer 
deaths I-/ere h i gher by 1 40% and bl adder cancer deaths by 208% in men heavi ly  
exposed to  the products of  coal carboni zation as compared >li th those ex�osed 
on1 y to by-products . A recent Arneri can s tudy of 57 ,000 s tee hlorkers in 
II 11 egheny County , Pennsy1 vani a .  found excess 1 ung cancer morta 1 i ty for 
coke oven Horl:ers up to ten times the rate in other s teehlOr�8rs ,  ,l i th 
s i gn i fi cant increases i n  cancers of the k i dney and prostate. 

In SUr.J11ary , the impl i cation of  the E . I . S .  that the hazards of the SRC- I I  
are unknown and unproven is  i naccurate , misl eading , and just not true. SRC- I I  
i s  a n  extremely hazardous and dangerous proces s - one that shou1 d be 
approacheoJ wi th far more caution than does the DOE .  

IMPLI CATlOf:S O F  FORT LHIIS  EXPERIENCE 
The OOE ' s  contention that the SRC- I I  pl ant w i l l  b e  a safe pl ace to 

work i s  based primari ly  on the experience reported from the Fort Lel'li s  
p i l ot pl ant i n  Hashi ngton S tate .  

The eval uation of th is  experience is i nadequate, unscienti fi c ,  and mis
l eading . A scienti fi c eval uation of the heal th and safety of  a I-/orking 
popul ation requi res that a s tati sti cal analys i S  of  the i l l nesses and com-
p1 a i nts of the workers be done , and compared to a control group of heal thy 
but unexposed workers . The draft E .  I .  S .  only offers the s ubjecti ve im
press i on that no "chemi cal l y  trJceab1 e  i nci dents " occurred (a statement whi ch 
the Energy Department knew was untrue ) . In thei r 01'10 1 iterature on the 
medical program at For1Lewi s 1 9 they reported "transient dermati tis  from 
skin contact w i th the coal-derived mater i al " ,  photo sens iti zation of the 
ski n ,  and fol l i cul i ti s .  

The E . I . S .  states (4-1 ) that five years o f  opera tion at Fort LeI< i s  
" i s  vlel l beyond the l atency period of about 1 0 0  days for the appearance 
of s ki n  tumors in experiments I, i th l aboratory animal s . "  This s tatement 
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is s i "'ply a l i e ,  based on the DOE ' s  own research from the Batel l e  Memorial  
I ns  t i tu t e .  2 The cance r 1 atency peri  ods i n a 11  mi ce except those ex?osed 
to nea rly 1 etha 1 doses was cons i derab ly l onger than 1 00 days ; the researc,ers 
are s ti l l  1'OTTQi:ii n g  many a n i ma l s after 456 days . But even more d i s hones t ,  
a n d  s c i enti fica l l y  i n val i d, i s  the attempt t o  rel ate the cancer l a tency period 
in experiments w i th l abora tory m i ce to that in humans . It is ,lidely recogn i zed 
tha t nost cancers of i '2t;rnal organs \·<i l l  not shO\'1 up for ten to 20 years 
after i n i t i a l  exposure . .  F i ve years of mo n i tori ng of the Fort Lew i s  >lor':ers 
is s ireply not enough time to s ay anyth i ng reas s u r i ng about the effects of 
these chemica l s .  -

The draft E . I . S .  a l so notes (4-2)  that the fuel tested ( and found hazardous ) 
fron the Fort Leo .. l i s  o l ant contained " s i g n i fi cantly l es s "  of the most toxi c 
and co c cer-caus i ng chemi cal s ( i n  the heavy d i s t i l , ates ) than the fuel to 
be produced i n  flononga l i a  County. The Fort r1a rti n  fuel i s  l i kely to be 
even� hazardous to th i s  commu n i ty and the work-force. 

In the area o f  worker sa fety , the draft E . I . S .  is vi rtua 1 J s  si l en t .  
Serious expl o s i ons have taken p��ce a t  several S R C  faci l i t i es . Spi l l s  a r e  k no,m 
to ha'ie occurred a t  Fort Leo .• i s .  None are men t i oned here . An eval uat ion 
of previous aCCide n ts , s pi l l s ,  and exp l os i ons ,"i th pl ans for des i gn modi f i cations 
and co","u n i ty and \'Iorker conti ngency and evacuation programs are essenti al . 

The DOE ' s  c l a i m  that the res u l ts of the heal th program at Fort Lewis a re 
"encourag i n g "  (4-2) is based on a superfi c i a l  analy s i s , i nadequate infoma t i on , 
and mi s l ea d i ng s ta temen ts . I t  is far from reas s u r i n g  for the future 
workers of the proposed Fort Martin pI ant . 

PLMiT D::SWI FOR HEftL TH AND SAFETY -
The preventi o n  of the exposyre o f  ,"orkers to hazards i s  the fi rst 

pri nci p l e  of Indus t r i a l  Hygiene. 6 Th i s  i s  bes t accompl i shed b y  the u s e  o f  
engi neering des i g n  and contro l s  bui l t  i nto a pl ant at t h e  earl iest stages 
of des i g n .  Th i s  approach is far superior to the wear i ng of personal protective 
c l o th i n g ,  res pi rators , taki ng showe rs , etc.  Heal th and s a fety measures 
b u i l  t i nto a p l a n t  are far more effective and l es s  cos t l y  than addi ng these 
contro l s  after a p l ant is bu i l t . To fai l to take occupat i onal exposure into 
account in pl ant des i g n ,  when the materi a l s  i nvol ved are as hazardous 
as in SRC- l l  is to pred i c t  fa i l ure in b u i l d i n g  a safe and heal thy demonstration 
pI ant . 

The E . I . S .  does not re f l ec t  th i s  des ign approach to the SRC- I I .  
The L I . S .  eva l uates el even major process areas and control options . ( 2-23) 
The eval uation of these al ternati ves , ho'.ever, i s  based on threats to the 
external env i ronmen t ,  and i n no \'/ay sho\'JS any co n s i deration of al ternati ves 
des i ra b l e  from an occupational exposure poi nt of v i ew .  The only references 
to des i g n  for safety are references to h i gh - i nteg ri ty pump s ea l s  and 
pack i ng and "«here poss i b l e "  enclosures around p roces s i ng equipment that 
typ i ca l l y  req ui res frequent ma i ntenance. Cons i dering the di ffi cul t ies i n  
des i g n i n g  a s afely encl osed system under the expected conditions of hea t ,  
pres s u re ,  a n d  abras i o n  from the s l u rry material , the E . I . S .  i s  c l early 
i ns uffi c i e n t .  

T h e  SRC- l l  process presents some unique probl e,"s for ma i n ta i n i ng the 
i n tegri ty of a cl osed system and preven ting fi res , explos ions , and exposures 

( 5 )  

t o  hazardous chemi cal s .  The E . I . S .  does not address the probl ems that 
s tem from the conb i nation of h i gh temperature , h i gh pressure ,  transport 
of abra s i ve and corros i ve materi a l , and three phase ( S O l i d ,  l i q u i d ,  and gas ) 
system found in the SRC- l l  proces s . These condi tions are uni que to the 
process , and des i gn meant for typi ca 1 petro-chemi ca 1 i ndus try appl i cat i on I.i 1 1  
b e  i nsuffi c i en t .  I n  parti c u l a r ,  the opera t i n g  condi tions accelerate 
eros ion/corros ion effects and i ncrease the 1 i kel ihood of 1 eaks and equi pme n t  
fai l ure .  

rHOSf: states l O  that c o a l  l i quefaction p i l o t p l a n t  technol ogy has s ho\·m 
the need for improvement i n  mater i a l s  of constructi o n ,  pi p i n g  and 
pressure vessel s ,  rotating equi pmen t ,  seal s ,  val ves , i ns trumen tati o n ,  
sol i d/l i q u i d  a n d  des i gn techni ques . !lith the exception o f  seal s ,  none 
of these des i gn ques t i ons are addressed in the E . I . S .  

The b u l k  o f  attention i n  the E . I .S .  to \'Io rker heal th and safety is 
di l"ected to wha t i s  referred to as I ndustr i a l  Hygiene - that i s  meas uri ng 
exposure ( after the fact)  and the development of epi demi ol ogy ' ( agai n  the 
measuring of d i sease after i t  is too l ate to do somet h i n g  about i t . )  

The E . I . S .  treats the SRC- l I  a s  j u s t  another petro.;chemi cal  p l a n t .  
I t  i s  n o t  j u s t  another chemical p l a n t .  The l evel of ri s k  i nvol ved to 
workers wi l l  be far more s e rious th an those associ ated \'l i th the petro
chem i c a l  i ndustry. As such , spec i al attention to l'lorker heal th and safety 
must be g i ven at the early stages o f  des i g n  - before the demonstra t i o n  
p l a n t  i s  bui l t . N I O S H  recommends that t h e  s pe c i a l  r i s !:s i n  t h e  coal 
convers i on i ndus try demand that sys tems safety or faul t tree analys i s  be 
a p?l i ed in the des i g n  of these faci l i ti es .  Impact of a p l ant can not 
be assessed unti l poss i b i l i ties and probani l i ties o f  various k i nds of 
fa i l ures are presented. The faul t tree anal y s i s  sys tems "ere deve l o ped 
i n  the aerospace i ndus try "here a smal l marg i n  o f  error \,as absol utely 
necessary. Th i s · method l ooks a t  each step of a proces s and attempts to 
pred i c t  i ts chances of fai l ure , and the effect th i s  fa i l ure wi l l  h ave 
on the sa fety or i ntegrity of the who l e  sys tem. I ts greates t asset i s  
i ts abi l i ty t o  i dentify many a cc i dent and l eak s i tuations "h i ch wo u l d  
b e  mi ssed i f  l ess deta i l ed methods are used . A sys tems s a fety ana l y s i s  
m u s t  be done before the safety of th i s  pl ant c a n  be eval uated. 

UNEXPECTED FAI LURES 
Tn several areas , the draft E . I .S .  e i ther does not recog n i ze or 

fai l s  to address major potent i a l  impacts . For examp l e ,  th'[ poss i b i l i ty of 
major exp l o s i ons , as has occurred at other s i mi l ar pl ants ; 5 or a prolonged 
release of tox i c  gases , are not mentioned, nor are the i r  poten t i a l  
impacts on t h e  commu n i ty addressed . 

The di scussion of transporta t i o n  acc i dents i nvo l v i ng the product fuel (4-6) 
never actua l l y  addresses the probl em .  Most o f  the d i s cu s s i o n  i s  devoted 
to a superf i c i a l  estimate of the frequency of rai l road s pi l l s ,  u s i n g  
acci dent rates i t  admits a r e  not l i ke l y t o  be typi cal i n  the congested 
eastern rai l  beds i nvol ved.  It is then concl uded that the impact of these 
s pi l l s  "is not bel ieved to be greater than tha t  from a major acci dental 
release of hazardous chemical s ,  pes t i c i des , or s i mi l ar materi a l s " .  Cons i de ri n g  
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the pol l u tion o f  the enti re James R i ve r  ba s i n  by kepone, a n d  the d i sease 
and bi rth defects from chemi cal po l l ution of s o i l s  at Love Cana l , this 
assessment is  1 i tt l e  comfort . 

PRODUCT USE 
The hazards of exposure to the heavy fuel o i l  to be produced at the 

SRC p l a n t  have been di s cuss ed . I t  is clear that the product cannot be 
treated 1 i k e  a conventional fuel oi l ,  but must be regarded as a hazardous 
chemi cal . Because o f  i ts mutageni c and carcinogen i c  properties , Batel l e  
Memo r i a l  I ns t i tute "suggests the need for effective <'leans for SRC mater i a l s  
management" , i nc l u d i n s :  

1 ) Raw product refi n i ng f o r  upgrad i ng ( that i s  cata l yti c a n d  non-catalytic 
hydro-trea t i n g )  

2 ) Protoco l s  f o r  s peci al market,j ng a n d  handl i ng of ident i f i ed toxic 
products . 

3 ) Optimization of �rocess operations :0 mi nimi ze the production o f  
tox i c  materi a l s .  

A l though the E . I .S .  acknOl. l edges that hydro-treating "might s i gn i f i cantly 
reduce the mutageni c acti vi ty o f  transpo rted products , "  (4-2)  a hydro-
trea t i n g  faci l i ty is not i nc l uded in the proposed p l an .  

The handl i n g  and marketing of th i s  product are c l early i ssues o f  
great publ i c  heal th concern . On these ques tions , the document i s  
not reass ur i ng . I n  the d i s c u s s i o n  o f  transportation w e  are tol d  that 
" i t  i s  l i kely that transporta t i o n  o f  the products ,. i l l  resul t in accidental 
releases ,·,h i ch res u l t in d i rect and i nd i rect exposure o f  the pub l i c  to 
process materia1 . " ( 4-6)  The l og i s ti c s  of transrortin� th i s  h i ghly tox i c  

·fuel around the country are i gnored . tlo spec i a l  procedures have been 
developed for the s afe transfer and ha ndl i ng o f  the product .  

W e  a r e  a l so concerned about t h e  uses pl anned f o r  th is  tox i c  fuel . 
Acco rdi ng to the E . I . S . ,  r i s ks may be reduced by " th e  impos i t ion of 
appropriate 1 i t:1i tations on- the di str i b u t ion of the product during the 
i n i ti al operation of the demons tration p 1 a n t " ( 4- 1 0 )  These 1 imi tations are 
not defi ned ; we are not i nformed o f  the pl ans for the dis tribution of the 
product ei ther duri ng the i n i ti al operation of the p l a n t ,  or duri ng l ater 
phases o f  opera t i o n .  Is th i s  fuel to be used only at select publ i c  uti l i tes? 
Or is it to be ava il ab 1 e on the open market as a pri va te trans Dorta ti on 
fuel ( d i ese1 ) ?  I<e are g i ven no i nformat i on about the expected end-uses o f  th is  
fue l ; i t s  i ndis crimmi nate use cou l d  res u l t in  major pub l i c  hea l th haza rds 
th roughout the country. 

E. I .S .  CREDI B I L l TY  
T h e  cred i b i l i ty of the E . I . S .  w i th regard t o  occupational hazards 

is i n  serious doubt because of g l ari ng omi s s i ons and i ncons i s tencies i n  
the document. 

The E . I . S .  reassures us by poi nt i n g  to experience at the Ft. LeI.,is 
p i l ot plant. He have demonstra ted hOl'/ m i s l ea d i n g  th is  assurance i s .  

The E . 1 . S .  i s  m i s l eadi n g  i n  i ts assertion that the materi a l s  i n  SRC - I I  
a r e  only " s u s pected . . .  carci noge n i c  o r  toxi c  t o  man" . ( 4- 1 ) Further 
doubt is cast on the E . I .S . ' s  credi b i l i ty by thei r underesti mate of 
the tox i c  poten t i a l  o f  the process . 

(7) 

The E . I . S .  shm,s a l ack of attention to the hazards o f  exposures to 
workers at the p l a n t .  Th i s  l ac k  o f  attention i s  underl i ned by the fact 
that no one w i th occupa t i o n a l  heal th or industri al hygiene creden t i a l s  

appears among the preparers o f  the E . I . S .  

The E . I . S .  states ( 4 - 4 )  that "some s k i n  contact .f i l l  be i nevi table 
for some members o f  the ma i ntenance cre .. . " Th i s  i s  fol l ol'led by the 
s tatement tha t ,  " Effects of such exposure can be mi ni mi zed by proper 
wash i n g  ter�n i ques . "  However ,  Gul f ' s  operator of the F t .  LeI; i s  P l ant reports 
that some �! the polynuclear aromati c  mater i a l s can not be washed off 
the s k i n  . .. ; 

The E .  I .  S .  imp 1 i es tha t worker exposure to haza rdous materi al s "i l l  
be m i n i ma l  (4-4) "Exposure mechanisms for the p lant work force "ti l l  vary 
S i gn i fi ca n t l y ,  depen d i n g  on job as si gnmen t ;  mai ntenance and operating 
personnel IIi l l  rece ive the h i ghes t ex posure duri ng ma i n tenance operati ons , 
Exposure mechanisms for the work force not d i rectly i nvol ved in mai ntenance 
,·/i l l  be simi l ar to those for the general popul ati o n , except that exposures 
,.i l l  be greate r . " Envi ro Contro l , in i ts s tudy o f  the Ft. Le" i s  opera t i o n  
g i ves a d i fferent p i c ture o f  exposu re .  " O f  t h e  1 34 "Io rkers at t h e  Fort 
Lewi� p l a n t ,  1 33 wer i denti fied by job ass i g nment as h a v i ng pote nti al  
exposure to process contami nants . " 1 9  

Hh i l e  the E . I . S .  refers several ti mes to a p l an for some future 
"safety analys i s  report" ( 4 - 5 ) , ,.e assert that imnacts of the SRC can not 
be determined unti l th i s  report is  compl eted. 

The E . I . S .  i s  co�tradi ctory in i ts analys i s  o f  plans for to xi c 
mate r i a l  contro l . The i n troduc tion ( X I X )  states th a t  exis t i ng regu l a tions 
I'/ i l l  not assure e l imi nation of risks asso c i a ted w i th the materi a l s  found 
i n  SRC- I I .  But what is the goal o f  the DOE control p l an ?  The E . I . S .  
s tates (T-4) that they w i l l apply "pol l ution contro l s  a n d  m i t i g a t i o n  
procedures f o r  comp l i ance ,·l i th e x i s t i ng regul ations f o r  the del1'Onstration 
p l a nt . "  Uhi l e  adm i tt i n g  the i nadequacy o f  current envi ronmental and 
occupational h ea l th s tandards for SRC- I !  materi a l s , the E . I . S .  makes 
clear that compl a i n ce ,.i th the i nadequate s tandards i s  Gul f and DOE ' s  
goal . 

SRC- I I AS H EAL TH EXPERIr�ENT 
The ,"ost shock i n g  part of the E . I . S .  is i ts cl e ar  i mp l i cati o n that 

the demonstration p l a n t  is i ntended as a heal th experiment in w h i ch the 
workers and res i dents of the region are to be the gui nea p i gs . "one 
purpose of the SRC- I! demons tra t i on i s  to i denti fy any serious heal th and 
envi ronmenta 1 ri s ks associ ated "li th the demonstration p1 ant and a future 
commerCi a l  SRC i ndus try . "  (4-59)  Accordi ng to the E . I . S . ,  DOE wi l l  
develop a pro9 ram to monitor p l ant emi s s i ons , mon i tor the reg i o n ' s  
envi ronmen t ,  mon i to r  the "Iorkers ' envi ronment , conduct medi c a  1 exami nations 
of the "ork force " to mon i to r  the response o f  i n d i v i du a l s  to occupational 
exposures " ,  and conduct research to di scover how "orkers and the envi ronment 
respond to chemi c a l s  in the SRC . ( 4-59-62) Th i s  is exactl y how experiments 
on gui nea p i g s  are carried out. 
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T h e  s ubs tance of t h e  enti re document approaches occupa t i onal hea l th 
probl ems by measuring the chemi cal s th a t  the p l a n t  puts out , and the 
effects these cheOli ca l s  have on human bei ngs . Despi te the certa i n ty tha t  
t h e s e  chemi ca l s  a r e  extremel y  dangerous , the  E . I . S .  s tates that the tox i c  
and cancer produ c i n g  na ture o f  these chemi cal s i s  "not proven by d i rect 
experiments . "  ( 4- 1 )  "Di rect experiment" is a euphemisl'1 for experiT!lent on 
h uma n  bei ngs . SRC- I I ,  F t .  �larti n ,  is the d i rect experimen t ,  and al l of 
us here in th i s  rool'1 are the gu i nea pi gs .  

Submitted by the rlonongahel a 
Al l i ance for Communi ty Protecti o n 
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Dr. Lerry 11.. Jos e 1)h , Director 
SEC Div i s i on 
1':8 1 1  S t a t ion E-333 
7:e shin.ton, D. C ·  2 0 5 4 5  

D e a r  S i r :  

7 
J u l y  28 , 1980 

00029 

This is in re�ards to the uos s i b l e  d e s t ruction of so�et � i n� 
that hes , for the pa s t  two hundred y e a rs , t ouc h e d  t h e  l i v e s  of -
severel �enera t ions of t he people of Ft . !':3 rtin. ':'he Ft . l':a rtin 
�:ethod i s t  Church i s  now in dan.er of b e !n€: a b a r.doned b e c 3 use of 
the i�1)e c t  of t � e  proposed Solv ent F.ef�ned C o a l - I I  (SEC-II ) pro j e c t  
f o r  Ft . Ua rt in in �:ononl'"alia C ount y ,  I'le s t  Vi rgini a .  

I f  the SRC-II pro j ec t  i s  approved for cons t ruc t i on w e  s t a nd t o  
lose more than our h i st ory , b u t  our future a s  w e l l .  V;e have been 
told that the church b u i ld ing w i l l  b e  ures erved but for us this i sn ' t  
enou�h. What i s  e church w i th n o  people? Slowly the Ft . Ma rtin 
Community i s  b e ing d i �s olved w i th grim s t a t e�ents of what the SEC-II 
pro ject wi ll d o  t o  thair envi ronment and tha t of the s urround in. a r e a . 

We feel that too many quest ions are left unanswered by the Dra "t 
Environmental Impact S t a t e�ent and we s imuly w i sh to re quest t h a t  f ! n a :  
a �proval o f  such a n  e xr.:eril"ental pro j ec t  b e  h e l d  o f f  unt i l  t h e  answe rs 
a r e  found. Surely there are ways to find t h e  enswers without e ffe c t :nr 
s o  many indiv i d ua l s . 

We , the meo:bers of tha Ft . Ma r t i n  l.tethod i s t  Church congrega t i on , 
wish t o  request tha t those who represent us consider the lang rar�e 
impa c t  of SRC-II before the f inal d ec i s i on is m a d e .  Ask ques t i on !  
Get answers ! We e s k  yourconcern for t h e  people who s e  future you 
ere dec iding. 

With preyers of c oncern e nd hope for our f u t ure , we soli c i t  your 
e s s i s tence in regerd t o  t h i s  ma t t e r .  

�� %:t:f:;/;t:1::;f 
Repr e s en t a t i ve s  
Fort Ma rtin Church 
Admi n i 3 t r e t i v e  Boerd 
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Mr. James Al exander 
P. O. Box E 
Oak Ridge, Tennessee 37830 

Dear Mr. Alexander: 

8 
Rt. 5 Box 120 DH 
Morgantown, N. Va. 26505 
July 10 , 1980 

The follo wing are my comments on the Draft Environmental Impact 
statement prepared by the Department of 2nergy on the proposed Gulf 
Oil SRC II pro j e c t  for Fort Martin , ','1est Virginia: 

1. It should be made clear that this pro j e c t  alone will not 
significantly decrease our nations dependency on foreign 
oil supplies. Figures showing the amount of fuel ( boiler 
fuel ) this plant will produce in its diffe rent stages ,  
an d  how much fuel ( boiler fuel) i s  consumed yearly in the 
Unit ed states should be supplied. This will allo w  the 
people to better compare the advantages to the disadvan
tages related to this pro j ec t .  

2 .  I n  order to effectively assess impact ,  t h e  part this 
plant will play in the local tax structure ne eds to be 
addressed. What pro j ec t e d  taxes will this plant pay 
lo cally. More emphasis should be put on the inevitable 
increased cost of living to surroun ding communities , 
also increased taxes. All of which will result from 
the increased demands that will be put on all commodit_ 
ies encluding public servic es. In short , spell out in 
dollars and c ents what the mone tary cost will be to 
surrounding c Ommunities. 

3. Present condition o f  public servi c e s  was not addressed. 
In most areas o f  the surrounding communities, public 
servi ces are below standard. In most cases, water an d 
sewage is not in the fore-seeable future. How will an 
influx o f  people effe c t  these conditions. 

4. AI ternative solutions to the " en ergy crisis" were not 
adequately addressed, i .  e . , conservation , solar and wind. 

5. A c ompl ete re-writing of the Draft 2nvironmen tal Impact 
Statement should be considered. Adequate information to 
allow proper assessmen t ,  was not available in most cases 
throughout the SIS .  The possibility o f  a third agency 
such as , Council on EnVironmental QUal tiy, preparing the 
EIS o r  overseeing the SIS shoul d be considered. The 
Department of Energy is obviously very involved in this 
pro j e c t .  Conflict of interest coul d  prove to be a real 
threat to the validity of the EIS. 

6 .  Since peopl e  should be the main concern o f  any environ
mental impact statemen t ,  the feelings of the people in 

July 10 , 1980 
Page 2 Robert N. Hoerle 

surrounding communities should be addressed. The sign
ificant opposition to this plant whic h  was apparent at 
many public meetings is an adverse impact that is rel
evant to this pro j ec t .  Lists of all public meetings, 
attendan c e ,  an d  statements should be made available in 
this EIS. Information should be supplied as to the 
names of property owners from whom land was acquired. 
The amount paid for the purchase and whether the land 
was acquired through condemnation proceeding or not. 

In order that people can make a fair and educ ated eValuation 
of any pro j ec t ,  particularly one of this magni tud e ,  all facts that 
can possibly be supplied from the inception of this pro j e c t  to future 
pro j ections should be supplied te . the public. 

Sin cerely yours, 

R�N.� 
Robert N. Hoerle 
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OOOtJ5 
1205 Macanb Street 
l-brgantown, West Virginia 26505 

Dr. Larry M. Joseph 
Director SRC Division 
Office of Project Management 

July 16, 1980 

under the AsSistant Secretary for Fossil Energy 
Mail Station E-333 
Washington, D . C  20545 

Dear Dr. Joseph: 

Re : Ccmnents on DEIS 
DOE/EIs-0059-D 

I In providing herein my wri tten comrents on the Draft Envirormental Irrq>act 
Statement, Solvent Refined Coal II Dem::>nstration Project at Fort Martin, 
West Virginia. My comrents are directed toward the socio-envirormental aspects 
of the DEIS .  

I '"" currently an Assistant Professor in the School o f  Social Work a t  West 
Virginia Uni versi ty, having been enployed here for the past seven years. 
Previously, I have professional enployment experience in Mental neal th and 
Public Welfare , all in the State of West Virginia. I have a Masters in Social 
War!< degree fran West Virginia University. My professional interests are in 
the area of rural camruni ty war!<. I In currently participating with several 
other Social Wor!< faculty in studying the effects on rural camruni ty develol'fTlent 
of industrial develol'fTlent related to energy production. My comrents are based 
upon my professional knowledge and experience, not related to my affiliation 
wi th West Virginia Uni versi ty. 

My general reaction to the Draft Envirorrnent Irrq>act Statement is that it does 
not satisfactorily assess the short-tern or long-tern and cUTTulative i1Tpacts of 
SRC-II . My recarrrendation is that the DEIS be re�sfted, hopefully with the 
assistance of people with more expertise in subjects of this nature. My 
specific ccncerns are the following: 

1 .  '!he statement does not utilize a "systematiC ,  inter-d1sciplinary 
approach" as called for in the National Envirormental Policy Act of 
1969. '!he background of those who prepared the socio-econanic section 
and the DEIS material itself do not reflect knowledgable use of current 
sociological , psychological , econanic and political science concepts . 
Clearly absent is socio-psychological analysis of costs and beneft ts of 
SRC-II . '!here is existing professional literature on this general topic 
which does not appear to be reflected in the report . 

2. '!he DEIS does not ,  as indicated by the 1969 NEPA, indicate "any 
irreversible and irretrievable carmi t:nents of resources which should 
be invcl ved in the- proposed action should it be ilTplemented" . 

3. '!he DEIS does not assess the long-range and cunulati ve i1Tpacts of 
possible future expansion of SRC-II to carrrercial scale. Since 
large aTDunts of resources will be devoted to the demonstration phase ,  
th e  long-range effects should be given equally careful analysis in 
the 1ni tial assessment to prevent deve 10l"Tlent of a project which is 
acceptable at de.'1lOnstration scale but not at ccmnercial scale . Since 
the carrrercial scale project is sane five times larger then demonstration , 
this long-range assessment is critical . Irrp::lrtant, too , is assessnent of 
cUTTulative effects of SRC-II with other planned or potential industrial 
develol'fTlents in this region. For eXaTl'le local and state industrial 
develol'fTlent authorities should be consul ted to determine their long-
range plans for trts area SO their potential socio-econanic effects 
could be added to those of SRC-II . Noticeably absent fran the EIS 
was reference to the planned Coking Facili ty at Round-bottan in 
l-bnongalia County. 

4. '!he DEIS does not address the potenti al  adverse i1Tpacts which may be 
experienced by coomuni ties faced with rapid growth due to energy 
develol'fTlent which are described in DOE ' s  Report to the President on 
Energy Irrq>act AsSistance , published in March 1978 (OOE!I-R-009 ,  UC-13) . 
'!his report states that uncertainty on the part of those sffected by 
industrial develol'fTlent aggravates socio-econanic problems related to 
i t .  In the wards of the report, "'!his uncertainty may stem fran lack 
of information fran industry or goverrment , regulatory, or litigati ve 
conflict, lack of clarity regarding the duration of the activity, or 
the threat of "bean and bust" . "  (he does not have to travel far in 
l-bnongalia County fran the site of SRC-II ( e . g. to coomunities of 
Osage , Jere , Pursglove, Everettville, and others) to observe what is 
meant by the threat of "bocm and bust" and why local residents can 
have concerns in this regard . '!he Appalachian regions econanic 
develol'fTlent has been typified by such "bean and bust" cycles and the 
hunan suffering which has resulted fran the "bust" end of the cycle. 
That SRC-II is a deIronstration project with federal goverrment 
involvement becal..JSe of the "risksu involved clearly identifies tnis 
project as one which is more uncertain in terms of long-range 
develOl'fTlent . That this DEIS does not address potential long-range 
consequences of SRC-II adds to the uncertainty which the Report to 
the President warns against. 

In addition the DEIS does not reflect consideration of all the categories 
around which adverse socio-env1romoental 1nt>acts could occur. For exalllle 
the Report recarrrends study of the following: 

1. Public facilities and services shortfalls. 
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2. Coornercial facilities and professional services shortfalls. 
3 .  Housing shortages and housing price inflation. 
4. Social disruption . 
5. Transportation impacts. 

While there are inadequacies in the breadth and depth of the discussion 
in the oirs of all these categories, #4, Social disruption , is totally 
neglected . Stressful conditions l>I1ich can arise fran the influx of new 
residents to COTl'lllni ties are II increases in rates of cri me ,  depression , 
alcoholism, divorce, and child abuse. These in tum may further erode 
the quality of COTTI1Uni ty life • . . •  These factors tend to increase the 
costs of local goverrrnent • • . .  Preventi ve and remedial social service 
progra1lS are crucial " .  It is obvious that analysis of these considerations 
as well as provisions for m>elioration are not assessed in the OEIS. If 
the project is to be successful , cncertainty regarding the nature of those 
impacts should be reduced through a careful and scholarly analysis of 
existing knowledge about the effects of social change of this nature. 
The results of this analysis should, then, be shared through a series of 
public meetings wi th residents of the region for their reactions and 
involvement in developnent of ways to reduce the negative aspects and 
strengthen the positive contributions of SRC-II to local social and 
eCO!lCJT1iC life .  

5 .  The ecancmic aspects of the OEIS are ve ry  incarplete . Infonnation should 
be included to specify the projected arDmts of money I>hich should accrue 
to the local private econany and description of the primary and secondary 
effects of this infUsion of incane locally. For eX"'l'le, will housing 
and other prices increase , thereby having negative effects on those with 
limi ted incanes? Will affordable and decent housing be even less 
available to them then is presently the case? What are the long-tenn 
effects on developnent of jobs in the area? Will those 1>110 are currently 
memployed or tnderooployed benefit from SRC-II jobs directly or 
indirectly? Will these jobs end if the demonstration is unsuccessful? 
What related industries can result ( e . g .  more fast food franchises, more 
bars or taverns, more department stores, etc . ) ?  What happens to the 
capital investment for these industries if SHC-II fails? 

6. The analysis of impacts on schools is very incaTtllete . The specific 
schools wi thin each county I>hich can and cannot accomrodate increased 
nU1lbers of students should be identified based upon building size and 
desirable pupil/teacher ratios . The location of these schools should, 
then, be matched against areas l>I1ere population growth in the regien is 
most likely to occur. A similar micro-assessment should be made 
regarding other public services such as fire protection, police, water, 
se'Werage, recreation , social services, etc. 

7. The relationship of SRC-II to local planning efforts (or lack of them 
in Monongalia County) is not dealt with adequately in the OEIS,  Research 
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as indicated, for exarple, that growth is managed most 3TlOOthly when 
it is planned for.  !hat there is no carprehensi ve plan in Monongalia 
Cocnty regarding l,!"d use and public facilities ( e . g .  water, sewage , 
housing, etc . )  could be of concern in this regard. There is no 
local mechanism to bring about local developnent in an orderly md 
cost et:f'.1cient manner .  

8 .  The baseline data doe s  not take into accomt aspects of ccrrmt.ni ty life 
I>hich are carmonly included in ccrrmt.ni ty analyses. r "",uld reccmnend 
that the paradign used by Roland Warren , one of the foreroost eJ<P<!rts in 
the field of Camuni ty Research. Briefly, he inclll¢es ccrrmt.ni ty 
backgromd and geographic setting; econcrnic life ; govemnent, politics 
and law enforcement ; ccrrmt.nity planning; hoUSing; education; recreation; 
religious activities; social insurance and public asSistance ; social 
welfare services; health services; Provisions for special groLpS 
(e.g.  aging, handicapped, displaced persons, etc . ) ;  public ccrrmt.nications 
media, inter-group relations; and ccrrmt.nity assoCiations; as "ategories 
for study. The categories covered in the baseline assessment should, then, 
be those dealt wi th '-1l the section en iJTpacts associated wi th 
deroonstration phase (both construction and operation) and long range 
ccmnercial phase .  The present OEIS is inconsistent in the ways in 
I>hich categories are described for each stage of developnent. 

9 .  The OEIS is not well documented. Most of the infonnation does not rely 
on scientifically-obta1ned evidence. References are lacking I>hich 
describe studies I>hich are related to SRC-II developnent and on I>hich 
ccnclusions are based. For exmple \>hat is the eJ<P<!rience of Similar 
ccrrmt.ni ties in acccmnodating industrial developnents of this kind? 

10. The kinds of mitigating measures I>hich are indicated is totally lacking 
in the OEIS. The studies currently tnderway or to be tndertaken to 
deterntine the nature and magnitude of potential socio-envirormental 
problem areas should be described in detail . 

11 . Public financing of services for SRC-II and in-ccrning population is not 
described adequately in the OEIS. Except to say that local property 
taxes are low and could go higher to provide necessary expansien of 
public services, the OEIS does not indicate how these services could 
be obtained. What level of public investment will be necessary in each 
tax and expendi ture to support needed services category? The nature of 
increased tax payments locally is not specified. The $11. million payment 
in Business and Occupation Tax to be paid by SRC-II is to the State of 
West Virginia and does not necessarily result in increased services 
locally. 
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12 . (he final ccrrrnent • • • • •  The most critical variable in determining the 
socio-<>concmic acceptablli ty of a project such as this is .nether the 
people of the region to be affected understand the costs and benefits 
and want the projec t .  Except in experiments on rats, guinea pigs, and 
other lower species, opinions on the desires, concerns, and wishes of 
those to be affected is ccmron practice in determining the feasiblli ty 
of a �ific change . The lack of this information in the DEIS is the 
most serious indictlnent v.tl1ch can be made of its effectiveness in 
addressing potential impacts of SRC-II. Democratic values and principles 
of experimentation on hunan subjects indicates that "infonned consent" 
must be obtained. In addition, unless the residents of this region 
are ready, wi lling, and able to accept new residents to the ccmnun1 ty, 
susPicion of "outsiders" and newcaners v.tl1ch is a primary feature of 
the traditional culture of this region will result in their rejection 
and ineffectiveness of the project . My 36 years of experience as a 
resident of West Virginia, my acadenic study of rural and Appalachian 
cul tural patterns and 15 years of professional experience provide 
evidence that these cultural considerations are pararount . While I 
have no arpir1cal evidence to indicate that SRC-II is not understood 
nor favored by the local ccmnun1 ty now, I suspect that it is not . I 
would strongly reccrrrnend that sore fonn of public opinion surveys be 
conducted throughout each stage of develolXOOnt to provide awareness of 
this critical aspect of develOlXOOnt of the project . Certainly no EIS 
is ca!1>lete without evidence of this nature . 

All is not negative with the DEIS. The material concerning demographics
ntJTi>ers of psople anticipated to be arployed directly or indirectly by SRC-II 
is very useful in providing population projections . This is a good beginning, 
one v.tl1ch I hops can be continued in a revised DEIS. 
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D r .  Larry M. Joseph 
SRC Division 
Office of Project Management under the 
Assistant Secretary for Foss i l  Energy 
Mail Station E- 3 3 3  
Washington , DC 2 0 5 4 5  
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2 Braddock Street 
Morgantown , WV 2 6 5 0 5  
July 2 9 , 1 9 8 0  

RE :  Environmental Impact Statement 

Dear Dr. Joseph : 

Proposed SRC-II Faci lity , Mononga lia Councy, 
t-les t Virginia 

This comment is written to clarify and s upplement my 
remarks at the hearings which occurred in Morgan town on 
July I ,  1 9 8 0 .  To summarize , I am concerned that the Depart
ment of Energy has totally ignored the serious detriment 
to housing and other matters that will result from construction 
o f  SRC-II according to the present schedule . 

Firs t ,  the Environmental Impact Statement suggests a 
vacancy rate of 7 %  for rental apartment units in the Morgantown 
area . ( 54 . 2 . 4 . 1 ) . Yet , nothing in the Statement identifies 
the source for this statistic. In fact , the ?urported vacancy 
rate is both unSubstantiated and contrary to the experience of 
Morgantown residents . Recently Robert. & Eichler Associates , Inc . ,  
issued a "Housing Analysis for the 11onongalia County Area of 
�'lest Virginia " .  The document is the first "working paper" in a 
study prepared for the Region VI Planning and Development Counci l .  
That document suggests a vacancy rate of between 1 and 2 percen t 
during the past academic year. A s l ightly increased vacancy 1 rate of 2 to 3 percent �s projected for the next academic yea r .  
See pp . 1 3 -1 4 .  

I J  Footnote on following page' 

Dr . Larry M. Joseph 
Page Two 
July 2 9 ,  1 9 8 0  

Moreover , t h e  Eichler study confirms the one percent 
vacancy rate in single family rental units and the absence 
of any vacancies in mobile home renta l s . Given this s i t uation , 
it is a arent that there is no si n i ficant rental market in 
Mononga ia county to absor the expected 10 ux of construction 
workers or others who wi l l  be attracted to employment opportunities 
1n the county. 

Second , the Environmental Impact Statement pro jects an 
increase of only 1 , 6 2 0  persons in the county . ( S 4 . 2 . 4 . 1 ) . This 
figure is highly suspect and appears to be a low estimate. 
However ,  even i f  it is correct in relation to the SRC-II work 
force , it fails to consider the substantial workforce which 
will also be necessary to construct the proposed coke plant to 
be located in Monongalia County or the expansion and addition o f  
other businesses which w i l l  r e s u l t  from the "boom economy " that 
the SRC-II and coke plant will create . 2 

Thi rd ,  the problem that will result wil l  have its most 
disasterous impact on senior citizen , the disabled , low-wage 
ea�ners , and welfare recipients in the county . Almost none o f  
these individuals w i l l  benefit from the high wage jobs created 
by the construction of SRC- I I .  The maximum wel fare grant i n  this 
state is $ 2 5 4/month . SSI grants are not supp lemented in Nest 
Virgini a .  Outside o f  coal mining and construction ,  wages are low. 
Rents , however ,  are already high . ) 

IAn earlier study , which I have not been able to obtain , was 
conducted for the Monongalia County Hospital Beard . I under
stand that the study indicated a vacancy rate of 1 % .  I am 
confident you can obtain that study if you wish . 

2The Environmental Impact Statement optimi stica l l y  prOjected a 
decline in enrollment at Wes t  Virginia University of 2 0 0 0  s tudents 
between 1 9 80 and 1 9 8 8 . ( 5 4 . 2 . 4 . 1 ) . However ,  Eichler Associates 
indicated , in a personal communication , that the decline res ults 
from a prOjected decrease in the number o f  West Virginia high, school 
graduate s .  Since the Univers ity currently denies admission t o  a 
substantial number of applicants from other state s ,  the decline 
will occur only i f  out o f  state admi ssions are fro zen at current 
levels .  

3 J  Footnote on fo llowing page 
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Dr. Larry M. Joseph 
Page Three 
July 2 9 ,  1 9 8 0  

The rental market c annot absorb the population growth 
anticipated in this county. The result will be severe 
escalation in rents . The construction workers , who will 
receive relatively high wages , may be inconvenienced, but they 
will be able to afford those rents . Local residents, however, 
will be priced out of the rental market or relegated to over
crowding in existing substandard rental units which the better 
paid workers do not des ire . The impact o f  rent escalations wi ll 
fall most severely on those least able to adjust-- individuals 
living on fixed income , unskilled workers , and student s w  

Fourth , the speed with which SRC-II will b e  constructed 
probably renders any significant local adjustment in the housing 
market impossible . The housing study proposed by Region VI 
wi l l  not be completed until September of this year . Any action 
wi l l  occur much later..  Yet, construction will begin next year . 
By December, 1 9 8 1 ,  the Environmental Impact Statement projects 
a workforce of 1 , 1 7 5 .  By December, 1 9 8 2 , the workforce wi ll 
increase to 3 , 1 54 . (Table 4 . 4 ) . Again, this presupposes no work
force will be involved in the coke plant and no add itional demand 
on the rental market will result from other sources .  Even so, 
when the workers arrive , the housing will not yet have been built . 

Fifth , neither the County nor the State have shown much 
interest in resolving this prob lem. None of the recent round 
of 601 Energy Grants will address the imminent housing crisis . 
The comment which you have already received from the Pittsburgh HUD 
office , dated July 21 , 1 9 8 0 ,  emphasizes the problem--lack o f  
available sewer and water facilities f o r  mobile home development , 
absence of land use control s ,  etc . 

I� conclusion, th� projected. development of SRC-II is moving 
this county toward a serious hous�ng emergency without sufficient 
lead t ime for planning and efforts to avoid the resulting problems-
if they can be avoided. MOnongal ia County is already in a housing 
crisis .  The future is gloomy and will not be made to disappear by 
the apparent e ffort of DOE to ignore or dismiss the problem. 

3
Rents may not be high compared to some large cities , but they 
are high in relation to surrounding count1es and to the incomes 
of individuals in the area. A study done for the Monongalia County 
Hosp ital Board indicates that the rate for a one bedroom unit 
was $ 2 4 5  in 1 9 8 0 . Individuals on SSI and welfare do not receive 
income , in genera l ,  equal to that rate. See the Housing Study 
by Roberts & Eichler Associates , Inc . , page 14 . 

Dr . Larry M. Joseph 
Page Four 
July 2 9 , 1980 

Similar problems exist with roads , sewers , water, etc . 
There is insufficient lead time to address the anticipated 
problems . Road congestion is already a problem when the 
University is in session . While the Department of Highways 
may be studying road construction possibilities , it appears 
that the roads will be constructed after SRC-II is already 
underway _ Moreove r ,  as with housing, the discussion of roads 
and services in the Envi ronmental Impact Statement ignores the 
intersection of SRC-II and the coke plant . 

Finally , I am extremely concerned with the potential o f  
a disasterous boom, followed b y  a n  incredible bus t .  By the time 
the local economy begins to adj us t ,  DOE and Gulf will be 
considering the decision as to whether to build a commercial 
phase .  That commercial phase may prove impossible without severe 
deviation from acceptable air , water or other environmental 
standards. At that point , the choices will be acceptance of a 
commercial phase that destroys our air and water or acceptance 
of a severe economic downturn with unemployment, etc . Before a 
final decision on the demonstration plant is made , the DOE should 

have a better idea as to whether the commercial phase is real istic . 

Sincerely, 

Wi- II· (....J.-
Allan N .  Karin 

ANK/dm�t 
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1 1  
471 Cobun Avenue 

Morgantown, We s t  Virginia 26505 

Mr. James Alexander 
PO Box E 
Oak Ridge, Te� . 37830 

Dear Mr. Alexande r :  

July 15,  1980 

I write as a citi zen and taxpayer or Morgantown concerned 
about the environmental and social ramifications of the SRC I I  
p lant "p lanne d "  for this area. I wasn ' t  able to attend the 
recent hearings , even though I did receive and read the draft 
EIS . I feel the proj ect will go through regard l e s s  of pub lic 
outcry; however, I want to make my opionions heard since you 
� gOing through this formality. 

Firs t ,  I fear for the impa ct of this plant, combined with 
the imp act of currently-operat ing plants and the p lanned 
coking facility, on the environmen t . Ne edless to say , Morgan
town ' s  location in a "bow l "  surrounded by mountains guarantees 
that our air, if not unhealthful, will b e  unp l easant . Living 
here wi ll no longer be a source of p l easure . Our one true 
a s s e t , our p l easant surroundings, will b e  marred .  

Second, I feel that the existence o f  the university in 
a polluted earcindgenic environment will be threatened • .  The 
univers ity is perhaps the largest employer in Mononga lia County . 
Since I work for WVU, � job will cease to exi s t  along with the 
univers ity. 

Having been born and raised in the s teel-producing town 
of Homestead, Pennsplvania , near Pittsburgh, I distinctly 
rememb er the days When, wait ing for my school bus to take me 
home in the afternoon, a mist of s i lver dust particles would 
fall and form a layer on the school books cradled in � arms . 
I would write my name in this glittering layer, as an innocent 
chi l d  not realizing that I was playing with d i s eas e-caus ing 
materia l s  that threatened my hea lth . 

I am not so innocent now. I am angered by threats to my 
health and my livelihood .  I say "no" t o  SRC I I .  

Sincerely, 

� c  .. f)� 
Carol A .  Katonik 

' f) ., 
L-'1j�'5\ 
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JACKII SWIGART 
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1 2  

COMMONWtAlTH O,. ttrHTUCU 

JOHN Y. BROWN. JR. 
Governor 

DEPARTMENT FOR NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION 
BUREAU OF ENVIRONMENT At PROTECTION 

DIVISION OF AIR POUUTlON CONTROL 
WIST IIUNlI.fOfIIT O'FlCI! COMPU.X 

10100 U.'. 1Z7 rfP ..... SOUTH 
JflANUOAT. KlNT\JCKY 010101 

Dr. Larry M. Joseph, Di rector 
SRC Divi sion 

August 7 ,  1 980 

Mai 1 Station E-333 
Washington , D .C .  20545 

RE : SRC- I I  Draft Envi ronmental Impact Statement (EIS )  

Dear Mr. Joseph: 

0004J 

We have revi ewed the May 1 980 Draft Environmental Impact 
Statement (E IS )  for the Solvent Refined Coal Project, SRC- I I .  We have 
l isted bel ow some addi tional points that shoul d be addressed in the 
fina l  Envi ronmental Impact Statement , and in the construction permi t 
app l i cation to the Kentucky Divi si on of Ai r Pol l ution Control i f  the 
a l ternate s i te at Equal i ty, Ohio County, Kentucky is sel ected . 

I .  Odors : The Federal Register Vol . 44, No. 196,  Tuesday , 
October 9 ,  1 979wJiTch announced the preparation of the EIS , stated on 
page 57960 that the problem of odors from SRC- I I  woul d be addressed. 
(Column 2, Item (2) ) .  To our knowl edge the Oraft Envi ronmental Impact 
Statement of May 1 980 does not di scuss odors from the plant. Potential 
sources of odors i ncl ude fugi ti ve H2S emissions and nonmethane hydrocarbon 
emissions ( NMlfC) from reactors , pumps , val ves , flanges, fuel gas handl i ng ,  
sul fur removal and recovery, waste water treatment ,  heat rejection 
system l eaks , maintenance, upsets , and incompl ete combustion in  the 
flare. The H,5 emi ssions shoul d be cal cul ated and modeled to assure 
that they do not exseed odor threshol d  1 eve1 s, Kentucky ' s  ambi ent H S 
standard of 14 ug/l!' -1 hour average, and the odor standard of 7 di �utions. 

I I .  Fl are emi ssions : Since combustion i n  an el evated fl are 
i s  i ncomplete, what w111 be the emissions of particul ate. NMHC, CO , H,S 
and other sul fur compounds .  SO" and NO . Preconstruction model ing and 
post-construction moni toring snou1 d be �one to assure that the flare 
emi ssions ( i n  combination with the other plant emissions)  wi l l  not 
viol ate the ambi ent standards ,  the PSD i ncrements. or the odor standards . 
Page C-8 indicates that major flaring can be expected several times per 
year. 

IV .  Coal dryer:  Do the coal dryer emi ssions l i sted on page 
C-9 i ncl ude the NMHC and sul fur compounds vo1 ati zed from the 
coal during drying? What are the amounts and types of these emi ssions? 

V. Model ing: (Appendix  Q).  The time conversion factor 

\ • Xk ( tk/ts ) . 1 7 

is not consi dered to be accurate. Other model ing techniques 
using 5 years of actual meteorol ogical data should  be used to determine 
the 1 hr, 3 hr, 24 hr, and annual averages.  

The model ing should  i ncl ude estimates of the amounts of pol l utants, 
(especial l y  those that are hazardous)  that wi l l  be deposi ted on the ground. 

V I . Coo l i ng towers : ( pages 2-24 and 4-35) A determination 
shou1 d be made of the subs tances that wou1 d be emi tted from the cool i ng 
towers, incl uding the techniques to minimi ze such emi ss ions .  The ambient 
impact of the cool i ng towers shoul d be incl uded in  the model ing.  Since there 
wi l l  be no waste water di scharge and the puri fied waste water wi l l  be 
evaporated, it is important that the emi ssions from the cool ing towers are 
incl uded in the determination of the over al l impact of the source. 

V I I .  A safety ana1fs i s  reeort is mentioned on p 4-5 in the 
l ast paragraph, line 3b, but s not 1 ncluded in Section 1 . 3 . 3  as indicated. 
Thi s report shou l d  be incl uded in  the Envi ronmental Impact Statement. 

V I I I . There was no di scussion regarding possible  ammonia  emi ssi ons . 
Thi s  should be confirmed. 

Your consi deration of the above eight concerns wi l l  be 
appreciated. If  you have any questions please cal l Mr . George Day 
at (502) 564-6844. 

�c:: f;lm 
Norman E .  Schel l D '  , , rector 

NES : GHD:cm 

cc : Jack Wi l son 
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Dr. Larry M. Joseph 
Director SRC Division 
Mail Station E-333 
Washington, D . C .  20545 
Dear Dr. Joseph : 

1 3  
July 24 , 1980 

00025 

Building the SRCII p lant in Monongalia County will have 
many social and environmental cons equences. Stresses on 
existing school s ,  roads , and housing will have far-reaching 
effects on the county and its p eople. 

The absence o f  county plannins and �onin g ,  the low property 
tax ( constitutionally limited ) , and the limited infra-gover
mental structure in the county will co ntribute to the dif
ficulty o f adjusting to the expected population increase .  
Present Federal programs such a s  t h e  Farmers Home Admini
stration 601 pro gram , meant to help energy impacted com
zunities , do not appear to be designed to meet our needs 
in providing needed services . At present the way these pro
grams are being administered, communities which are in no 
way energy impacted may receive t he bulk of the funds . 
Regula tions ave been wri t t en in such a way as to specifi
cally forbid funding of projects most needed such as the 
extension o f existing sewer and water line s .  

Whi l e  it appears that emissions monito red b y  existing EPA 
regulations will be within reasonable limits , there will be 
other emissions which may be pot entially dangerous. We 
hope t hat this will not be a case of l earning 20 years from 
now t hat some emission has caused severe medical problems 
or an environment al disaster. All emission information 
should be made available to regUIitory agencies and the 
potential effects evaluat ed. 

Sincerely yours , 

� �,fA.&co· 
League of women Voters 
Morgantown-Monongalia Co . 

� 
I 
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COMMENTS ON ORBC ASSESSMENT 

WITH RESPECT TO WATER AVAILABILITY 

FOR SRC I I  

NEAR MORGANTOWN , W, VA, 

Dated May 9, 1 9 8 0  

By 

SHARON MIHNOVETS 

OBJECTIVE . Stated in subject assessment , 

- develop 

_ analyze � 
TO 

relevant data and information on 
water availability and requirements 

assess availability of adequate water resources for SRC 

GENERAL COI.:MENTS . 
- Pennsylvania ' s  methodology and approach appears neutral and 

in Keeping with charter and objective , 

--analysis by· PA appears adequate and based on accepted 

professional methodology and practice , 

- West V i rginia ' s  input 

--lacks analytical approach and does not provide technical 

data required to make unbiased assessment, 

--the lack of analysi s  is further obfuscated by categorical 

assertions that the proposed Stonewall Jackson (Dam ) Lake 

Pro j ect ( SJD )  solves all of W , VA , ' s  problems ( unknowns from 

analysi s )  plus those identified by PA --clearly contrary to 

facts contained in study or available from deductive comparison , 

--AS the proposed SJD is in litigation in U , 3 ,  District Court , 

( The counts of the case involve maj o r  'Hater quality and quanti ty 

problems , ) it is unwise and unusual to treat i t  as a future 

given in an assessment of water resource availability, 

:t> • 
W 
tIl 



Given the impetus and emphasis on the synfuel plant , i t  

i s  inadvi sable t o  link any justification for SRC t o  the 

controversial proposed stonewall where in fact SRC 

will not be SJD dependent . 

Does not address alternatives -- does not speak to con

servation and water management options to reduce deficit in 

flow for DO. , i . e . , point source treatment of pollution. ( BAT/BPT) 

Does not speak to reserves inherent in Tygart Lake ( augmented 

flow capac i ty ) , stonecoal Lake , or groundwater feasibi l i ty .  

( See P .  1 2 )  

_ Assessment draws conclusions/makes assertions which cannot be 

supported by given and other available facts . 

_ Assessment presents data out of context in a misleading manner.  

For example , what i s  the quality of the 80 cfs -- under what 

conditions ? ,  etc . The application of 80 cfs to all locks and 

dams is theoretically and in practice an impossibility based on 

Just in ' s  or Vermuelle ' s  formulas. 

_ Throughout assessment , i t  i s  c laimed SJD will provide necessary 

water flow during drought when no such assurances can be made . 

Many factors would impinge , such as allotments to other claimants 

on water supply of SJD , etc . DUe to size and number of tributaries 

of Monongahela river as compared to the west Fork ( o f  the 1<lonon. 

gahela ) rive r ,  it is likely that the West Fork river would dry up 

before the /,\onongahela , What was measurement of west Fork river 

during, preceding and following drought of record as compared 
with measurements Df Monongahela covering same period? 

_ Incorrect water storage figures assi gned to SJD· ( 45 , 050 af , see p , 9 )  

whereas conditi ons call for 1 ) , )00 af , ( 3ee FWPCA document , )  

� 

_ W. VA . appears to use this assessment as a vehicle to tie 

efficacy of SRC to the building of the threatened SJD . No factual 
bases exist for tying the two pro jects . 

_ It 'Dr noted that David Callaghan , l i sted as Vice.Chairman on the 

May 9 ,  1980 ORBC committee report , is a long_time active proponent 

of the SJD . As director of the W. VA . Dept . of Natural Resources . 

he currently is being legally challenged to promulgate water 

\\o� : 

management regulations long overdue according to W. VA . and 

federal statutes .  

A dd ;-t l o"� ... " c./  d-e.ktoo.s  I '"  " "if H d' , ,- C.",,� ... ,h" .v h , . \'  fo l i o", ... · c  

f ..- uvl·d .. ..t . �  G u"h ,lou." ·' '' '  (;. .. ('Io�t� t .  c hi t ct, iy f�.�,,":1 ... 1 .... . f J,,'ha. . 
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SPECIPIC COMMENTS . 

Page 1 ,  Para A .  

Para C .  

Para D .  

Fails to mention that demands will exceed technical 

capacity of Maxwell Lock and Dam plus three other 

locks by 1988. Thus , flow requirements become academ i c .  

Add , "using BAT and/or BPT levels of treatment . "  

to end of sentenc e .  

W .  VA . ignores BAT/BPT levels o f  treatment , water 

quality management policy , c onservation and other 

available options for meeting DO requi rements from 

1990 to 2020 . 

Page 2 ,  Para 2B.  Sentences 2 and 3 conflict with Pennsylvan�a ( PA . )  

findings ( see PP. 20 , 2 2 ,  37 and 38 ) .  Data does not 

support claims . 

Para 2C . Low flow of 315 is � augmentation( see P. 10.) 
Add to 4th sentence after " • • •  plant is 3 . 8�·' , leaving 

a surplus flow of 221 c fs .  

Para 3A . Add t o  end of sentenc e ,  "an insigni ficant impact on 

availability of surplus water flow in W. VA. exc ept 

for DO needs in 2020 using current standard s . " 

Page 3 ,  Para 3D. Same as above . Total deficit at L&D 4 is 1 2 59 , 

( see p. 38 table ) .  If accounting is to be re taine d ,  

add after · 3�· , ( from 1 2 1 8  to 1259 ) .  As written , i t  

appears that SJD ' s  4 %  flow solves problem , obfuBcating 

the fact that a 6 5% deficit is reduced by only 4% to a 

6l� deficit with SJD (see o�h.r comments _ re f P. 31 

para 2 ) .  

Page 3 ,  Para 3E . Omit since SJD case i s  i n  court and PA objects to 

its inclusion in assessment. 

4 

Further , flow provided by 3JD will not significantly 

alter result of A ,  B or C or SRC impact on ent i re 

system in genera l .  

Page 3 ,  Para 3 P .  Include water resource management and B A T  and BPT 

options for DO and TDS flow deficit resolution and 

new exploration of ground water availability at or 

near SRC , also redesign of SRC to lower consumption. 

Page 4,  Para 3D . Add , "develop '/I , VA . plan to ensure common water 

resource management practice employed by PA . W, VA. 

needs to develop and apply water c onservation standards 

and policy. New structures should be considered as 

a last resort only · .  

Page 6 ,  last sentence . ( Also see P. 32 , para 1 ) . By claiming synfuel 

plant dependence upon construction of proposed S JD ,  

the envi ronmental impacts of SJD ( and i ts downstream 

impac ts ) need to be included in the EIS for SRC . 

Page 7 .  

Page 9 .  

Omi t  reference t o  S JD .  

Omit SJD altogethe r .  I f  not possible , add . 

·SJD will not alter systemic impact resulting from 

SRC or SRC} economics . SJD contributions to the 

resolution of current problems/deficits as well as 

those associated wi th SRC in 1990 and 2020 is insign

ificant . Current state of technological art , modern 

water resource management techniques as well as 

conservation measures can make greater difference 

and at a muc h lesser cost than the SJD. 

� 
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Page 9A, 

Page 10 Table ,  

Page 11 , 

Page 12.  

Omi t  references to  SJD based on PA , objection and 

insi gnificant or no capaci ty to resolve systemic 

defici ts ,  Need t o  break down specific c fs requirements 

for each category of benefits , 

Omit "with Stonewal l "  table columns , An example of the 

faulty logic used throughout this table is found in 

the "exceedence "  columns , If a requi rement is exceeded , 

which i t  i s , to exceed it additionally with Stonewall 

is unnecessary and irrelevant to the question at hand , 
o...;�i:':s T"o i \\"�hn.'tt. ':)"':tO t",t\:,��\ol'" . + /4  ... , � t l t."-' 

Omit graph wfd c!).. 'lfSt!8IUr*ls and has no,.;' significanc e ,  

Add here (and/or Pg , 4 para D ) . Para A . "  New explora

tion of ground water avai lability at or near SRC should 

be initiated to determine how much of SRC water needs 

can be met by groundwater at or near plant s i t e ,  • 

" 
Para BI W, VA , should also provide comparable analysis 

to i nclude BAT and BPT measures for treatment at source ., 
and not depend on pollution dilution methods . 

Page 21 , Para C2.  Omi t  SJD from text since by 1988 , maximum lock 

capacity will be reached at Maxwell and 3 other locks , 

"satisfactory level of service" is a subjective deter_ 

mination which can be adjusted to c ircumstance and 
t-i!..port 's 'i:lf.�2W..e...i't 

existing physical conditions , As the� .4k�g sentence 

stated , Maxwell cannot handle the traffic for reasons 

not relate� to flow, and therefore , i ts problems cannot 

be alleviated . by SJD, Additionally , PA . objects to 

using SJD in assessment . 

" 

Page 22 Table ,  Add asterisk t o  Maxwell by 327 , 341 , 403 and 325.  

( See pg, 21 and pg. 2 5 ,  Para E middle of para ) .  

Page 28 , Para 3 .  Add , after "consume water" . ( 8,7 cfs and 2) c fs 

respectively) . 

Page 28 , Para A 2 ,  While 23 cfs is considered significant when addressing 

consumptive use ,  10-30 cfs is treated as insignificant 

in addressing leakage problems ( see p. 22 ) .  

Page 29 , Para 2 ,  I f  this data i s  correct ,  then there would be a surplus 

of 305 cfs as opposed to a defic i t ,  in meeting W. VA , 

DO standard (based on current requirement of 345 cfs ) .  

Page 29 , Para 3 ,  Omit last sentence . BAT/BPT point source treatment 

are more than adequate to correct and reverse defici t  

o f  17 cfs t o  meet W ,  V A ,  D O  standard s ,  Arguing i n  favor 

of building a quarter of a billion dollar highrise dam. 

to meet a low flow defic i t  of 17 cfs is to blatently 

i gnore congressional mandate against pollution dilution 

as a method o f  pollution treatment , As such it re_ 

presents an abrogation of responsibility to establish 

sound water quality management policy and practice , 

Tygart Lake may have reserve capaci ty to increase flow , 

but lack of W, VA , analysi s  of problem and available 

alternatives to solve it ( see PA, analysis )  mi sleads 

the reader into believing that SJD is the only alterna

tive , By so doing , it belies accepted profese ional 

principles ,  methodology and practice.  

1 
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Page 29 , last para , Omi t  reference to SJD, The 80 cfs water supply 

availab i l i ty projected for SJD in the assessment 

is contingent upon available flow downstream of SJD . 

This flow represents 88% of wate r available in the 

Wes t  Fork river basin.  ( Stream flow data for this 

segment of the river is not provided in the assessment ) .  

Concomm i ttantly , only l2� of the basin would be con_ 

trolled by SJD . It would therefore appear that SJD 

would have a limi ted capac ity to augment Monongahela 

river flow during drought of record . Conversely ,  

Tygart Lake , controlling 87% o f  i ts much larger river 

basin is the most feasible candidate to provide flow 

augmentation in drought of record . 

Page 31 , Para 2 .  Omit reference to 5JD . Also last sentence in para 2 

is wrong. 80 cfs of 1860 required flow is 4%. � 
would increase low flow by only 4%. 'fo present it in 

a di fferent light . i n  2020 , 650 cfs available at L&D 

4 vis_a_vis 1860 cfs requirements is 35% of needed 

flow or a deficit of 65%. Assuming SJD can provide 

80 c fs of cleR n �ater, which it canno t ,  based on Army ' s  

own conc lusions , down to L&O 4 i t  represents only a 

4% reduction in the defi c i t ,  bringing that d�flcit of 

65% to 61% - an ins ignificant factor reduc tion. 

Page 32 , Para 1 .  Conclusion not based on facts . Contrary t o  this para_ 

graph , the data throughout the report shows that in 

1990 , water i s  available without qualification i n  'II . 

VA . and PA . except for TDS flow needs in PA . which 

cannot be solved or significantly reduced by Ju� .  

T 

Page 3 2 ,  Para 1 ( c ontinued ) ,  

Omit reference to SJD, Such conclusion is not 

supported by facts however well manipulated and 

obfuscated they may be in this analys i s .  A n  absence 

of adequate analysis of W. VA problems is obvious . 

Assertions in lieu of analysi s  serve to point out 

efforts to tie the efficacy of SHC to SJD where in 

fac t , no such connection exists . The 17 cfs defi c i t  

i n  2020 ( see p .  38 ) to maintain W .  VA .DO standards 

( currently based on 345 cfs ) is minimal when compared 

to PA . deficits in both DO and TDS requi rements .  Yet , 

PA . wi ll solve all of its DO problems by 1990 and 2020 

using BAT/8PT �easure9 to treat pollution at i t s  

source , thus reducing dilution requirement. Current 

state of technology, plus what may be improved tech_ 

nology by 1990-2020 , is more than adequate to resolve 

the 17 cfs defi c i t  and is much more economical than 

SJD. Available alternatives are . Among others , 

redesign SHC to reduce water consumpti on, better 

management of available resources ; effective policies 

to  encourage conservation, ground water use to reduce 

consumption ( 1968 report states adequate water available 

for moderate industrial use.  See  P .  1 2 ) ,  greater 

augmentation from Tygart Lake is feasible from built_in 

reserves , and a host of other administrative and technical 

measures can be taken to correct water quality problem. 
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Page )6 . 

Page )7 & )8 . 

Page )8 . 

In short , alternatives to SJD are much more 

economical and , from water quality point of view , 

more desirable in the long run. Even if administra

tive and management alternatives should , in the 

future , prove inadequate , it would be more economical 

to increase Tygart Lake and Stonecoal Lake as opposed 

to building SJD, 
Omit SJD . Graph is misleading, convoluted and incom

plete . If SJD is to be mentioned at,al , graph should 

be shown " wi thout SJD" as well as "wi th SJD" to 

illustrate clearly that SJD contribution would be 

statistically insignificant . ( For example , 2% for the 

first item in chart on page 10 ) .  Additionally , Com

bining TDS with 90 standards in the same graph is  

confusing and serves to  mislead the reader by  appear-

ing overly complex. 

Omit SJD from footnote.  PA. obj ects , and facts do 

not support assertions stated or implied. 

L&D nos ,  8, 4 ,  and Maxwell should be analyzed for 

all conditions. 

If} 
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Gener8 1 Commen1"s 

The fo l l ow i ng addt lona l conments are d i rected at those sect ions of the 

OOE Draft E I S  wh i ch exp l i c i t l y  or I mp l l c l ty suggest SRC I I  dependence on 

the Stonewal l Jackson Lake Project. ( S JD ) .  Based on hydro l og i ca l data 

cont a i ned In the Draft E I S  water ava i l ab i l ity I mpact assoc i ated w i t h  the 

SRC I I  and I t s  m i t i gat ion are der i ved pr i mar i l y  from a c l ear l y  subject i ve 

and b a l sed Oh io R i ver 8as l n  Conm l ss l on ._<ORBC ) Report of 9 May 1 960. To 

the extent th i s  draft E I S  ref l ects unsubstanti ated c l a ims, unsupported 

conc l us i ons, and m i srepresentat ion of facts conta i ned In the ORBC report, 

It suffers the same shortcom i ngs. 

Wh l l.e the E I S  acknow l edges n • • •  s i gn i f i cant econom ic and env i ronmental 

r i sks • • • •  " assoc i ated w i th the f i r st I I q u l fact lon p l ant ( p. XV I I  l ,  I t, 

nonethe l ess, suggests I mp l i c i t l y, that such r i sks cou l d, perhaps, be 

m i t i gated I f  the SJO I s  b u i l t. Ne i ther the data developed In the E I S, nor 

presented I n  the ORBC report and used I n  comp i l i ng the E I S, nor more 

I mportant l y, ava i l ab l e  facts support such I nduct i v e  reason i ng ( See comments 

at attachment 2). Yet, the suormary--wh l ch I s  most l i ke l y  to be w i de l y  

read--and CHS 2 and 4 o f  the E I S  m i s l ead the reader I nto be l iev ing that 

the SJD may, I ndeed, so l ve some of SRC I I ' s probl ems. 

The approach adopted I n the E is m i srepresents facts associ ated with 

water avai l ab i l i ty i ssue and In  the process perverts the- sp i r i t  and the 

l etter of the l aw embod i ed In NEPA l eg i s l at i on. The f l ow augmentat ion 

wh i ch SJD � be ab l e  to prov i de-even l! bu l l t--wou l d  not �o l ve water 

q ua l i ty prob l ems or s i g n i f i cant l y  r ed u ce f l ow d e f i c i t s cur rent l y  

exper i enced by Pennsy l v an l a--w l th or w i thout SRC I I  • .  Concom itant l y, W. Va. 

w i l l  have no water qua l i ty or f l ow prob l ems dur i ng the demonstr ation phase 

of the project. Last i n g  m i t i gat ion of water qua l i ty <D.O.) prob l em dur i ng 

record drought assoc i ated w i t h  conmer l c a l  phase of SRC I I  I n  W. Va. ( 1 7CFS 

def i c i t )  can be accomp l i shed better an6- more econom i cal l y  both, I n  terms 

of short- and l ong-range perspect i ves, by po i nt source treatment and other 

techn ical  and adm i n i strat i v e  measures addressed on pp. XX I I , 2-1 9 and 4-

21 of the E I S. 

Thus. l og l'" ty i ng SRC I I  to SJD begs the I ssue. There are and wi I I  be 

per s i stent water qua l ity (TDS ) prob l ems I n  Pa. w i th or wi thout the SJD and 

w i th or w i th SRC I I .  The I n s l gn I f i cant and eas l l y correct l b  I e  water qua l ity 

prob l em between 1 990-2020 In  W. Va., added to the econom ic  uncertai nty 

assoc i ated w i th conmerc l a l l zatlon of SRC I I  h"r d l y  warrant b u i l d i ng a 

S250M dam wh i ch l acks a l l other just i f i cation. Th i s  I s  part i cu l ar l y  

rei  event I n  v i ew o f  the fact thaT the OOE has .. broad author i ty to n. 

d i rect mod i f i cation to th .. project • • • •  n (p X I X  E I S ) . Th i s  vested 

author ity was g i ven presumab l y  to m i t i gate undes i r ab l e  econom ic  and/or 

env ' roment� 1 con sequences sytem-w r de. Th I s author I ty, added to 

adm i n i strat i ve, techno l og i ca l ,  and operat iona l opt ions ava i l ab l e, (p. 4-21 

E I S )  fac l l  Itate respon s i b l e  and econom ical l y  v l ab i e  I ntegrat ion of SRC I I  

? 
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syste .... w l de, w i thout , SJO. Converse l y, the proposed SJO w i l l  I �ck the 

c�p�c lty to reso l ve or s i gn i f i cant l y  reduce system ic def l c.lts w i t h  or 

w ithout SRC I I . 

Wh i l e It Is recogn i zed th�t the E I S  attempts to m l m l m l ze SJO/SRC I I  

connect I on by such c,aveats as "somewhat" It, nonethe I ass, repe8ted I y refers 

to SJO .nd thus fal l s. to c l e�r l y  d i sconnect the two projects. By th i s  

f ai l ure the E I S  a i ds and .bets effort,.. to m i srepresent facts �ssoc i .ted 

w ith the I ssue to dec l s l onm�kers .nd the pub l ic �l l ke. Th i s  fai l ure. I f  

� l l owed to be ref l ected I n' the f i n a l  E I S. may . I so  encumber the SRC I I  

w i th I I �b l l l t l es •• soc l �ted w i th the SJO. I n  that r�g.rd. the DOE may be 

requ i red to I nc l ude I mpacts .ssoc l ated w i th the SJO In Its SRC I I  E I S. 

I, therefore, urge that s i nce there I s  no ev i dence, factu a l  bases or 

necess ity to' connect the two projects, �ny .nd �I I references suggest i ng 

SAC dependence on the Stonew� I I be purged from the E I S. Short of that) �n 

exp l i c i t  st�tement di sconnect i ng the two projects shou l d  be I nc l uded I n  

each c�se SJD I s  ment ioned. Th i s  qu� l l f ler shou l d  shte, to the ef fect, 

th�t the add It lonal f low to be prov I ded by the SJO I s  redundent to SRC I I  

needs �nd as .uch wi l l  not af fect e f f i cacy or v l .b i I i ty of the SRC I f the 

d�m Is not bu i l t. (See Item 4 �thch � Spec i f i c  cooments fo l l ow �t 

�ttachment 1 l. 

3 

SPEC I F I C COMENTS 

1 .  P. XV I ,  p .... a 5, p. 2-1 4. sect 
2.2.2. p .... a 4 

REASON: 

Add sentence to paras. Ward and 
WI I moth study of ground water 
lIV a l l ab l l l ty In 1968 reported that 
A l l egheny acqu l fer y i e l d s are 
su f f i c i ent for ..,derate I ndustr i a l  
and pub I I c water use at proposed 
p l ant s i te. 

I nadequate statement on grou n d  
water ava i l a b  I l l ty v i  s-a-v I s- p i  ant 
water needs. 

1968 report suggesh that adequate 
ground water I s  ava I I  ab I e for 
moderate I nd ustr i a l  use ( p .  1 2  ORBC 
report 9 May 1980 ) .  

.. . . . . . . ..  

? P. XX 
P. 2-16. para 6. sent 3 

REASON. 

Penu l t i mate para. Sentence 3 :  

De l ete w • • •  both d8lll)nstration and 
. . . . " 

a.ject l v  Ity and 8Ccurac:y. Water 
supp l y  at p l ant s i te and I h  qua l i ty 
I s  adequate for demonstrat ion phase 
o f  p r o j e c t  u n d e r  a I I f I o w  
cond i t ions. Pa. w i l l  exper i ence 
f l ow def i c i ts for meet i ng Its water 
qua l ity standards ( TDS ) .  w i th or 
w i thout SRC I I  and w i th or w i thout 
the SJO ( pp 37-39 ORBC report, p. 
XV I E I S ) .  

. .. .. .. .. .. .. .  

3. Pp XXI I ,  2-1 8, "Water 
Suppl y", para 1 

P. 4-20. " Impacts Rei ated • • •  w 
para 1 

REASON: 

De l ete a l l references to SJO. 

Accuracy and object l v  Ity. Water 
sup p l y  to 8Ccannodate consumpt i ve 

J:> , 
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water use by c.,...rc l a l  SRC I I at 
p l ant s i te as we l l  as L&D 8 w i l l  be 
more than adequate (Q71 0, 360 CF S ) ,  
l eev l ng a surp l us o f  220 CFS after 
01 I c l a i mants, I nc l udi ng SRC I I , 
have been sat i sf ied ( pp 34, 38 ORBC ) .  
Even d ur  I n g  drought of record ( 340 
CFSl, adequate water supp l y  w i l l  be 
a v o  I I ab I e for a I I p u r p o s e s ,  
I n c  I u d  I n g  SRC I I , except for meet I ng 
DO standards at L&D 8, where a 1 7  
CFS def I c i t  wou l d  occur w i th i n  an 
overal  I surp I us of 200 CFS ( p p  36-
39 ORBC, P M-2 E I S ) ,  after a l l 
c I a I mants have been sat I sf l ed .  
B A T / B P T  a n d  o t h e r  me a s u r e s  
addressed on p p  2-19, 4-21 E I S, wou l d  
b e  more than adequate to reso I ve 
th i s  DO def I c I t  more econan l c a l l y, 
on a l ast I ng bas i s  and w i thout 
undes I rab l e  env l ronmentel Impacts 
assoc i ated w i th S JO. SRC I I  has 
more than adequate supp I y of water 
w I thout the SJD. Add I t i ona l 80 CFS 
f l ow Is redundant to the 220 CFS 
surp I us and has no bear I ng on 
v I ab i l i ty of SRC I I  ( p 38 ORBC, pp 
�2, N-3, 4 E I S ) .  

. .. . .. . . . ..  

4. A l ternat ive to 3 above. If unab l e  to om i t  reference to SJD 
suggested above, add the fo I low I ng 
sentence to end of paragrap h .  

The add i t iona l f l ow associ ated w i th 
the proposed SJD I s redundant to 
SRC I I  needs and as such w i l l  not 
af fect eff I cacy of SRC I I  I f the 
dam I s  not b u i l t .  

REASON. Accuracy and obJect i v i ty. 

.. .. .. .. .. .. .. ..  

,. P XX I I ,  "Water • • •  " De I ete paren1'hat I c reference to S JD. 
para 2, p 2-1 8  
"Water • • .  ", pere 3, 

2 

P 4-20, " I"pacts 
para 3 

REASON. 

." 

6. Pp 2-18, 4-20, "Water 
Suppl y", para 2 

REASON. 

Accuracy and log i c .  S ... e as 2 and 
3 above. There are gratu I tous 
references hav i ng l i tt l e  or no 
bear i ng on v i ab i l i ty of commerc i a l  
S R C  I I  ( p  X V I I ) . T h i s  I s  
part I cu l ar l y  so based on the fact 
that des i gn a l ternat i ves (p XXV I I )  
and other adm I n I strat I ve measures 
( pp XXI I ,  2-1 9, 4-21 ) wou ld reduce 
consurtlpt I va water use current 1 y 
estimated at 6.7 percent of m i n imum 
f l o w a n d / o r  I n c r e a s e  w a t e r  
ava i l ab i l ity and qua l i ty ( p  4-21 
E I S ) .  

T h e  1 . 3 p e r c e n t  r e d u c t I o n I n  
consumpt I ve use of water ( from 6.7 
percent to 5.4 percent of m I n  I mum 
f I o w )  I f the S JD Is bu I I t, I s  
I n s i g n I f i cant. The qua l i ty and 
quant i ty of ava i l ab l e  water for SRC 
I I  I s adequate w i thout the S JD. 
Gratu i tous mantlon of SJD w l htout 
q u a l i f i c a t i o n s u g g e s t s S R C  
dependency on SJD. Th i s  I s  contrary 
to ava I l ab l e  facts and nonsequ l tur 
(p N-3, see 0 1  so It ... s 2, 3, and 4 
above ) .  

. .. .. .. .. .. .. ..  

3 

De I ete parenthet I c re ference to SJD. 

Accuracy and obJect i v ity. S ... e as 
2, 3, 4, 5 a b o v e .  G r a t u  I t o u s  
reference h a v  I ng n o  bear I ng o n  
v i ab i l i ty o f  demonstration SRC I I . 
A 0.4percent I ncrease In des I red 
m i n imum f l ow of 340 CFS at drought 
of record Is I n s i gn i f icant. More 
than adequate water supp I y I s  
ava i l ab l e  for d...anstra,t lon phase 
of SRC I I  at a l l f l ow cond i t ions. 
Further, date ( pp N-3, 4 )  I nd I cates 
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7. a. P 4-29, " Impllcts 
Assoc i llted • • •  ", parll 

REASON, 

thllt lit no t i me s i nce 1938 d i d  the 
f l ow fil i i  below 61 7 m3m ( J u l  66). 
Th. m i n imum desi red f l ow I s  578 m3m 
040 CF S ) .  Add i t i onal l y, t h e  f l ow 
s l nee 1967 has been h i gh-wel l above 
data presented for "worsecase 
cond i t i ons." 

.. . . . . .. . .  
De I ete re ference to SJO. 

Accuracy lind object i v ity. ( S98 3, 
5 llbove) Gratui tous I nc l usion of 
SJO hllv l ng no bear i ng on v i ab i l i ty 
or . f t  I cllcy of SRC I I .  The ·S JO 
contr i b ut i on to reso l ut i on of 
c u r r e n t  w a t e r  q u a l i t y  
prob leoas/def lc l ts I n  Pa. ( none ex i st 
I n  W. Va) liS we l l as those as soc I IIted 
with Pa. TOS prob l ems In 1990-2020 
tl ... frame Is I ns i gn i f icant. Pa. OO 
standllrds wou I d be overcOlllll us I ng 
BAT/BFT mellSures by 1990, w i th or 
wi thout the SJO (p 1 ORBC report ) 
TOS probleoas In Pe. wi l l  rema i n. 
Wi thout the SJO, Pe. w i l l  exper i ence 
a 65 percent def I c i t  of the needed 
1 860 CFS f l ow v l s-ev l s  650 CFS of 
lIYa l l ab l e  f l ow. The SJO, I f  b u i lt, 
w i l l  reduce th i s  def i c i t  � �e r c e n t  t o  6 1  pe r c e n t, a n  

nsignlficant factor reduction. w. 
vIC wi i I have IIdequate water supp Ly 
In 1990-2020 tl ... fr""1" to .... t e l l  

of Its needs ( SRC I nc I uded)  except 
ma l ntenance of 00 standllrds. The 
current projected est Imate of 1 7  
CFS def ic i t  dur i ng drought o f  record 
IISSUOles cont I nu I ng the current 
l ave l  of po l l  utlon contro l measures, 
w i th no Improvement or add l t l onlll 
po i nt source treetment fec i l i t i es 
or advllnces I n BAT IBFT techno logy. 
Th i s  Is un l i ke l y  I f  W. Va. 15 to meet 
c l elln water requ I raments mandated 
by I llw. 

Th i s  def i c i t  of 1 7  CF S 1 5  smll i l end 
we l l  w i th i n  means of al ternat i ve 
so l ut i ons wh i ch wou l d  be more 
econan lcal Md l ast i ng than wou l d  
the S250 mi l Ilo'. M  ( see Item 3 ebove ) .  
A d d i t i o n a l l y , T y g a r t  L a k e ,  
contro l l i ng 8 7  percent of the blls l n, 
has reserve cllpac I ty to prov I de 
add l t lonlll f l ow wh i ch, when comb i ned 
w i th correct i ng 10-30 CF S l ellks I n  
l ocks and dams wou I d prove to be 

more than adequate to make up the 
de f ic it. It Is III so noteworthy thllt 
Pa. objects to I nc l ud i ng S JO liS 
water supp I y source (p 4F ORBC 
report ) .  

.. I . .. .. .. ..  . 
7. b. P 4-32, "Mlt l gllt l on • • •  " 
peril 1 .  

REASON, 

De l ete reference to SJO. 

A c c u r ll c y  li n d  o b j e c t i v i t y .  
Gratu itous I nc l usion o f  SJO hllv l ng 
no bellr l ng on v i ab i l i ty or e f f icacy 
of SRC I I . A l so,  7 1 4  m3m I s  
I ncorrect. The f low w i th SJO wou l d  
b e  680 m301 ( p  4-29 ) .  C ll v e ll t  
" soOlewh ll t "  does not r ll c t  I f y  
grllt u l tous reference to S JO or 
J u st i f y I n c l u s i on  of S J O  I n  
d i scussion. Impllct of reduct ion to 
1 .6 percent fllc i l i tated by SJO I s  
unc l ear, li n d  bllSe l ess. To 1 .6 
percent fran whllt? Is the reduct ion 
s lgn l f l cllnt enough thllt w i thout SJO 
the SRC I I  wou I d  not be bu i l d? Are 
not the II l te r n llt l v e s  to S J O  
suggested I n  t h  I s pllrllgrllph more 
econom lclIl lind su f f i c i ent to br i ng 
IIqullt lc  losses to IIccepteb l e  l eve l ?  
What I s  a n  a c c e p t a b l e  l ev e l ?  
Mention of SJO I n  th i s  context I s  
mll6n 1 ng I e s s  and serves_ on I y to 
pranote SJO w i thout bases I n  faet. 
( S88 a l so  Item 4 above. )  

. . . . .. . .  . 
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1. c. P 4-32, " Impacts • • •  " De l ete a l l reference to SJO. 
para I .  

REASON; Accuracy Md object Iv Ity. Reference 
to SJO gratu I tous hav I n g  no bear i ng 
on v l ab l  I Ity or e f f I cacy of SRC I I .  
Ar e  l osses o f  such magn I tude a s  to 
be unacceptab l e  w I thout SJO? are 
not a l ternat Ive des Igns ava I l ab l e  
to mo d  I f y  I ntake structure to 
m I n Im I ze losses w I thout the SJO? 
It Is c l ellr that mentIon of SJO 
se!"Ves no other purpose than SJO 
advocacy, hay 1"9 no bases In  fact 
connect I ng SRC I I  v I ab I l I ty w I th 
SJO. ( A l so  see 3, 4, and ' above . )  

• • • • • • • •  

8. P 4-10, Sect 4.6.6. De l ete reference to SJO. 

REASON: A c c u r a c y  a n �  o b j e ct I v i t y .  A 
grat u I tous ment I on of SJO hav I ng no 
bear I ng or connect I on w I th SRC I I .  
Further, aquat I c  loss may be reduced 
by a l ternatIve des I gn of Intake 
structure wI thout SJO. A reduct Ion 
to 2.1 percent Is from what-2.2 
percent? 1 1 4  m3m does not agree 
wI th data on p 4-29. And 2.1 percent 
does not agree w I th 1 .6 percent on 
p 4-32. 680 m3m appears correct, 
but due to l ack of data I t  I s  
Imposs I b l e  t o  comment correct I y on 
reductIon factor. ( A l so  see Items 
3, 4, an d 5 above ) .  

The E I S  professes "no connecT ion" 
between SRC I I  and the SJD, c I ear I y 
stated. As such I nc l us Ion of SJO 
Is Indeed grat u I tous suggest I ng 
advocacy for construct Ion of the 
SJO. An Improper use of the E I S  • 

• • • • • • • • 

9. Conc l us I on. In sUlOlllary, It must be noted that Pa. objects to the 
I n c l u s I on of projected water supp l y  from SJO as ava I l ab l e  for consumpt I ve 

6 

use (p 4 F ORBC). Indeed, the construct Ion of the SJO Is not yet cerh l n. 
Yet, wh i l e  the SJO, wh I ch wou l d  control 1 2  percent of West Fork R I ver bas I n ,  
I s  referenced free l y  a s  a g I ven water qua l i ty and water supp l y  source, the 
Tygart CaIn and Lake contro l l I ng 81 percent of the Tygart RI ver bas I n, 
al relldy bu I It, I s bas I ca l I y I gnored. In fact, the Tygart Lake has the 
reserve capac Ity to m I t I gate W. Va. DO standard f l ow needs through the 
projected I I  fe of SRC I I  ( 2020). Stonecoal Lake, too, of fers some reserve 
capac I ty I f water management pract I ce I s  mod I f l ed and conservat Ion 
practI ces I mp l emented. Both are a l ready buI l t  and ava I l ab l e. I ndeed, on 
bal ance, It wou I d be more &Conom I cal  to purchase or other. I se acqu I re Lake 
Lyn on the Cheat R I ver for pub l I c use, as add I t I ona l  water resource, than 
It wou l d  to b u l l  d the S JO. As pages XX I I ,  2- 1 9  Md 4-21  s u ggest, 

adml n l startlve a l ternat Ives cou p l ed w I th techno l og I cal and operat Iona l 
.. anag_nt optIons a l ready d I scussed offer more econom Ica l and last I ng 
a l ternatIve to the SJO. F I n a l l y, the I nc l usIon of Stonewa l l  In the f I na l  
E I S  shou l d  not be perm I tted as a matter of pr I nc I p le.  I f  penn l tted, I t  
wou l d  const I tute us I ng the E I S  as a veh I c l e  to advocate constructIon of 
SJO. S I nce there Is no connect Ion, In fact, between SRC I I  and SJO, 
gratu l t l ou s  Incl us Ion of the da .. In the f I n a l  E I S  wou l d  be tant...,unt to 
a I d I ng and abett I ng efforts to m I srepresent facts to the dec l s l onmakers 
and the pub l i c. We urge, therefore, that the DOE not encumber I t se l f  w I th 
l i ab i l I t I es assocI ated w I th SJD. The DOE shou l d  refuse to acqu I esce to 
efforts desIgned to use the E I S  as a veh I c l e  to pranote the SJO. 
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. ;l';NI�Ri\1. (.mlMi .�� :� ON T1I1� DNA I"'!' ENVI IHlNM I';N'l 'r\1.  T NPACT STr\TI':MI':NT1 SHC-'l'T , FORT MAHT T N ,  W , V A • 

!\lonR w i th , . l omtseR of JObR nnd a "Ro J ut ion to thc cncrr.Y c r i siR " ,  til('  �RC- I T  

j)fom I R('R t o  havt' Rom(' pott'nt l n l l y  d('VIlH t llt  I nr. l· r ft'L· l �  rnr lllL' pL'op l e  o r  Hontln��:" l a ,  

"'arion, Preston, Fayet t e, and Greene Counties. 

The Draft Environmental Impact Statement identifics at least tcn problems [or 

which it promises no solutions. These problems include: 

l) the creat ion of poisonous chemicals .... hich are not rcgulated by thc government , 

2) the anticipation of spills , explosions, and other catastrophes, 

3) the expectation of t ransportation accidents, 

4) product spills from storage areas adjacent to the river, 

5) the using up of the PSD increment for particulates and probably exceeding the 

limit for ozone pollution, especially if traffic on and off plant property 

is considet'ed, 

6) the bui lding of part of the plant -- the part where the most highly carcino-

:..,enic and toxic products are stored -- on the floodplain, and the building of 

part of the plant on areas prone to landslides, 

7) the inadequacy of local t'oads to handle even workforce commuting traffic, 

8) the lack of hOUSing, 

9) the ft'equeucy - 41% of the time -- of temperature inversions which will trap 

pollutants in the area, and 

10) the inability of the Monongahela River to accomodate navigation demands ,md 

water consumption needs downriver in Pennsylvania . 

Despite these acknowledged problems, the Department of Energy concludes that construc-

tion of the SRC-II should proceed . This i s  typical of the DOE att itude to proceed 

with the project at any cost to the taxpayers throughout the country and the residents 

of this at'en, dc�pite the resul t s  of their own studies or the \oIishes of our commun i ty . 

f!)JR prc:mmp t1l0llH a t t itude is further conf lrmed by the Intention of signing 

t taal contracts before .J. final environmental impact statement is even issued . 

U )  

A l t h(HI�h tilt"  Ins �llIlll l tl ;Hltl rl' �l�' :\ 1 1  pol t'lll" ! : l .!  I v  tll' �'.Il I I V t' l ' f l t 't' I � 1  p f  I ht' prtlpo!It'd 

"RC- I [ ,  and methods t o  m l n im l7.c adverse l 1rlp;) c t � ,  rnnny proh l cm!i .:Ire not atIdn' ssL'd 

at a l l .  The abscnce of thcsc lssues rcpresents a ser 10us omission. Su(.:h an In-

dJequacy warrants a total re-writing of the EIS and another round of public hearings 

lhat second . but Hot F lUil l ,  cJ r a f t .  

Fol lowing is a partial list o f  omissions : 

Evacuation. Throughout the EIS, i t  is recognized that emergen(' ie� are not only 

possi b l e ,  but expected . In the event of major explos ions , fires , and emiss ions , i t  

may be i n  o u r  best interest for all of us t o  leave - - and possibly , i n  a hurry. 

Howeve r ,  t here is no mention of an evacuation plan for our area. How will we 

r .10W when to leave and where to go? Who decides if there is an "emergency " ?  

The EIS anticipates t h a t  transportation acciden t s ,  for instance WILL happen , b u t  

' It�y won ' t  be worse than any "nonnal" transportation accident involving chemica] s .  

Need w �  he remioded of the accicJents in t h e  Kanawhn Valley or t h e  train wreck 1 n  

Florida l a s t  year ( a t  t h e  same t ime as tBe Three Mile Is land accident) \oIhen thousands 

of people were forced to leave their homes because o f  chlorine? What will we do when 

that is repeated here? 

Lack of Baseline Dat a ,  ( o r ,  are guninea pigs eligible f o r  compensation ? )  The 

SRC-II Demons tration Plant according to DOE is an experiment -- an economic , techno

logical ,  environmental experimen t .  DOE and Gulf plan to monitor the health of p l a n t  

\oIorkers and pollu tion levels i n  t h e  environment .  

There i s  no mention o f  the health o f  community residents i n  the five county area 

surr.ounding the SRC-I L  Because there are no comprehensive health l'Jtatistics for our 

area now, there \oI i 1 1  bc no wny to evn l uatc tht'! rc 1 a t 1 onsh lp bcl\olcecn cllil n g 1 n l!.  hea l t h 

pat terns as ;t r('s u l t  of lhe SIH.:- T t .  W i t hout hase l i ne hC.J. L r" h  d a l a � It \oIoulcJ be nea r l y  

impossible t o  ever determine \oIhethcr the �KC-II "experimcnt" \oI<lS sHccess ful . 
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( I ) 

I f  anyone gets sick beCilu�e of the SRC- I I . 'it wil l be d i f f i c u l t  to prov(' . And 

if someone could prove such a connection , the E L S  makes no mention ot whether they coule 

be compensated for their loss of healt h ,  medical bill s ,  loss of income , e t c .  Nor does 

it consider compensation for any property damage or decreased property values as a 

Lesult of the acknowledged "experiment " .  

Taxesl Planning, Social Services . The EIS recognizes that there wi] 1 be a s t rain 

.. m our social services -- sewers ,  roads ,  schools -- both during the demonstrat ion and 

commercial phases of the SRC-II. Relieving this increased burden will require planning 

and funds for expanding social services. Yet ,  the EIS does not take into account Honon-

�al ia County ' s  peculiar a t t i  tude toward p lanning . The only county planning pro fessional 

quit recently because he said the planning cOlllllission did not have sufficient funds 

If  do �ffective work. Eviden t l y ,  the county places a low priority on the long-range 

, ianning DOE and Gulf are calling for . 

The EIS does mention., in passing, that property taxes could be "substantiallY" in-

reased by raising property assessments and rates . The EIS does not address why our 

.L.)cal communities should subsidize Gulf OiL 

Water. The EIS admits there might be a problem with water availability from the 

Monongahela River. I t  does not mention the possibility o f  serious water shortages 

downriver in Pennsylvania where cons truction of additional municipal water systems is 

already limited and where people remember the Borg-Warner chemical spill o f  severa.l 

weeks ago whli:ch made their water barPoly drinkab l e .  

Another item l e f t  o u t  is t h a t  Pennsylvania h a s  more s t r ingent water quality s tanda rds 

than either West Virginia or the federal governmen t .  Since the SRC-TI is in West 

Virginia , will it be permitted to violate Pennsylvania ' s  laws -- even though it is 

right on the state line ? 

Cumulat ive E f fec t s .  Although the proposed Round Bot tom coke p lant i s  nored 

;mother p ol l l1 t ion !'lonrn' . rhf' I': T S  m i. s L1 k<'n l y  d (, �H' r i h(' !'l  i t  ; l S :l "p('nn l n - !"(\" fac i l i t y .  

( 4 )  

Neither the coke plant n o r  the SRC-I [ hnve received any pollut ion perm i t s .  The pre-

I1minary application to EPA for the coke plant says i t  will consume 91% of available 

particulates. The SaC-II claims it will need 94% (not counting what happens if i t  

�oeB commercial ) . Obviously, 91% plus 9 4 %  exceeds the allowable amount of pollution, 

yet this 1s not mentioned . Nor is the pollution potential o f  whatever industry is 

planning to locate at the Mason-Dixon Industrial Park at Core, or the pollution tha t 

will come our way if Sharon S teel reopens its Fairmont coke plant, or the pollution 

that could come from the proposed H-coal synfuels plant across the state line in 

Greene Coun t y .  

In addition to neglecting potential water and a i r  pollut ion from other proposed 

industrial developments and their possible cumulative or "synergis tic" e f fe c t s ,  the 

EIS also ignores whatever social impacts will result from expanded development . 

Inflation. Especially during construction of the demons t ra t ion plan t ,  there will be 

a large infllux of relatively highly paid skilled workers and their families . As a 

result ,  demand for goods and services will increase - gasoline, food , housing, recre-

a t ion , e t c .  I t  can be reasonable expected if the market system works , prices will go 

up. 

The EIS does not address the likelihood or impac t  of increased inflation due to 

the SRC-II ,  which will hit hardes t a t  those fixed incomes and working people. And 

once prices go u p ,  it is unlikely they will go down after cons truction 15 comp l e t e d .  

Future Government Policy Changes . A  potential policy change which could a f fect the 

SRC-II is a re-evaluation of the national priority on synfuels . Since many of the 

northeastern power plants for which SRC fuel is intended are expected to convert to 

coal or simply outlive their usefulnes s ,  the demand for the SRC product could be 

s igni f i ca n t ly TC'dllccd . The need for ho i l e r  ftlel cou l d  easi l y  be me t without the SRC- T T  

b y  using residual oil , while most power pL1nts burn coal direc t l y .  The government might 

then want t o  only emph.1 s 1 7.c the deve l o pmen t  of synfuc l l'i  ror trnn�por t n t j un -- f;ome-
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t h i ng t i ll'  SRC- T (  f A  I lot l'l Irrt'tll l y  d(��I ( I',lll�d ( (I Il rot!m'(';. 1IoW' \oIMHl i d  �lll:h H I'o l l .:y chllllge 

affect the future o f  the SRC-II in Fort Martin? 

Increased Coal Mining. While the demonstrat ion plant will use coal primarily from 

southeastern Ohio, the developers hope the comme rcial plant could use local coal . Con-

sump t ion of 30 , 000 tons of coal per day will require i-ncreas ing coal production. 

The EIS does not consider the effects to miners or the community o f  increased coa l 

mining , referring to a couple of national studies on the environmental impact of s t r i p  

mining . W i l l  t h e  additional c o a l  come from strip or deep mines? And what w i l l  be 

the specifiC" impacts here? 

Community Participa tion. The EIS process provides a limited forum for public comment 

In the development phase of the SRC-II.  But it does not provide any mechanism for 

, ont inued public participation. The comrnun.ity will no t merely go away with the con-

.,; l ruct ion and operation of the SRC-I I .  How will the project developers remain in 

, ummunication with the public once their legal EIS requirements are satisfied? How 

==tn we , as a community, influence our own future? 

What I f  It Doesn ' t  Work? The EIS considers the possibility of the demonstration 

plant never making it to commercial operation. I t  considers the effer:t of "mothballing" 

on eliminating pollution. But it does not consider what would happen t o  the local economy 

and the unemployment rate (currently the lowest in WV) once all the workers who have 

come here to work at the s.RC-II are laid-off-- the " bust" part of the boom/bust syn-

drome. 

Once the demons tration plant is built and the economy becomes dependent on i t .  there 

will be tremendolJs political and economic pres8ure to �o c ommerct<ll even if tt cC"u l d  hecome 

.1" envirollJl'lent.11 or c('onomi c 1I I s.1 9 t c r .  t E  t h e  deci � l (ln ls m.111e to a h,1 nriCln thf' 

SRC ...... rr after demonstT<l t ion , however .  whnt provi s i ons wi l l  be mnde fClr the lIn('mpl (1Yt�d 

workers and for the communi ty? 

( h ) 

�o Will Gain and Who W i l}._ Los..£? There n r� no dolJ l.1,r f igurc:'I t n  the E r s .  Throughout 

the public hearings and the discussion in the commun i t y  • .  1 b L'l tnnt cont r<1l1 tc t i on 

seems to have emerged . Some people in t h J R  area beU eve they wlll get rich o f f  

of the SRC-I I .  Other people maintain that taxes will g o  up , services will g o  down . 

prope r t y  va. l ucR w 1 1 1  GO do .... n .  mcd i c a l  h ( l I �  wi l l  g o  up • .:l llll s o  forlh . A l lhough L h e  

E I S  claims i t  h a s  addressed the economic impact of t h e  plan t .  i t  does n o t  mention 

who in the community will prosper and who will suf fer . Will the rich get richer? 

Will the poor get poorer? 

Economic Viability. This is one o f  the three principal criteria by which the SRC-II 

' .. 1'111 be j udged -- along with technical operability and environmen tal acceptability. 

Economic viability will not be determined by the price o f  the final product of the SRC 

plant compared with imported oil , but rather by the prices of the final produc t s  pro-

duced in privately-financed facilities compared with the prices o f  those products 

jJroduced by exist ing means . 

By having the capital investment costs split four way s ,  the product costs are 

being subsidized and will ul timatcly be artificially lowe r .  This metJ.!od demonstra tes 

I)nly the economic viability of heavily subsidized demonstration plants rather than 

the viability of commercial plants a s  they would actually exist in the marketplace. 

This is not add res sed in the EIS. 

Risk Assessment.  The EIS claims the plant will not cause an"undue risk" to ei ther 

the workforce, the public or the environmen t .  There i s  no scientific basis for this 

sta tement. "Undue" means inappropriate or unsuitable . How does DOE define appropriate 

and suitable risk for substances whose danger is acknowledged by government.  indus try. 

and independent experts? 

For thc record . r w i l l  s imp l y  1 1 � t :1 numher o r  other I �sucs not nlld rcsscd I II 

the £IS : 
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( I ) 

It ignores the econom ic lntp l 1 cat tonR o r  I lmi t l nA r u t ure Indut r t n l  (h.!v(' .1 opm('nt 

and jobs by using up the available pollution margin, 

••• Final design plans are missing, 

*** The chemical composition o f  the slas , the precise methods and locations for dis-

posal, and plans for indefinately monitoring the disposal s i tes i f 1when the SRC- t I  

i s  closed down are all left out o f  the EIS , 

*** If there is a fire at the SRC-II ,  will Gulf Oil depend on the vohmteer fire 

depa r tmen t ? 

*** Many social sexvices are not discussed or are inadequately addressed , including 

medical sexvices, fire protection, garbage collection, nursing homes , �nd utilities . 

Thus , as with health status, there is inadequate base-line data on social services .  

Ir** The EIS does not mention the fact that there i s  significant and widespread local 

opposition to the SRC-II .. 

, -t. *  The EIS does not mention the specific impact on particular populations -_ such as 

the elderly, 

*** The EIS does not adequately address the impact o f  the commercial plant -- claiming 

those problems will be solved later--hopefully, 

*** While the EIS lists the history o f  the SRC-II process , i t  does not list the legacy 

of hazards associated with related technologies, 

*** When the EIS described the additional s t rain on social services , i t  inco'rt'ec tly 

assumes the current level of se rvices is adequa t e ,  

* * *  The E I S  claims, on t h e  o n e  hand , there i s  less than one percent housing vacancy 

rate. Yet it goes on to say there is adequate. hOUSing, 

*** The EIS mentions there are vacancies in the public schools , but it never matches up 

where those V<1C:lnc1.cs may he w i th where there mnJl be hou::; i nA vncanc i (� s .  

Tn conclus lon , :1 ::;  w e  cvaluntc whether we Wilnt t h e  SRC-J I i n  o u r  communi t y ,  w e  n('cd 

(H )  

to look around o u r  region, country, a n d  world. The gpals of sound development __  It 

better living environment for everyone - include public health and the security of 

future resources. When these concerns are overridden or ignore d ,  we m."1Y achieve 

growth but not developmen t .  

increasingly, thDoughout the world, the poorest o f  the poor are , with the help 

of u . s .  corporate poliCies, literally cutting the ground from under their 

feet in a desperate assault upon their environment as their only hope of innediate 

survival .  We often pity those people in developing countries who are forced to 

compromise their lives just to live until tomorrow. We must consider whether we in 

thi. country heve reached that stage of despair where there are no other alternatives 

avrllable to us .  There are those who would like to force us into believing we have , so 

they can profit from our sacrifices . 

Submitted un behalf of the Monongahela 

Alliance for Community Protection. 

Prepared by Joyce Goldstein 

321 Richwood Ave .  

Morgantown . West Virginia 

26505 
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1 6  

-� National Audubon Society 
MID-A 1UJ'<TIC REGION 
WEST VIRGINIA OFFICE 

KT. 5. BOX 228-A. MORGANTOWN. W. VA. 26505 (J04) 296-0565 

July 30, 1980 
I:r. Larry M. Josp.h, Director 
SRC Division 00038 Mail Station E-333 
WUhington, D. C. 20545 
D.ar Dr. Joseph; 

The tolleving are additional comm.nts we would like to submit tor 
your consid.ration on the DEIS tor SRC-n proposed tor Fort Martin, W: 

p.nti. Sterns-Roger, Inc, a subcontractor to P&M (Gult), are 
ci ted as having pr.pared an environmental r.port which 
...... used by DOE in preparation ot the EIS. W. believe 
atrongly that DOE ahould rely on th.ir ovn data, not the 
industrial partn.r ' a nor its contraotor tor such impor
tant information. Such reliance callJo the .ntir. DErS 
into queation. 

xvi .  Th .  Water R.sources Council ' s  l3(b) Water As a  ...... ent has 
y.t to be publiahed tor public comment, let alone adopted. 
Theretore the public cannot possibly tactor this crucial 
data into its comments i:Il!. ths EIS. S.parate provisions 
must be made tor .xplanation, circulation and solicitation 
or comments on this important report vIlen it is issued. 

4-38 

4-38/39 

4-43 

It demoll8trstion plant is expected to consume "essentially 
the entire particulate increment, "  how can a commercial 
plant be even remotely contemplated? 

R.terences to the proposed Roundbottom coke plant ahould 
be both consistent and correct, not Fairmont Energy Corporation 
Cok. Plant (4-}8) or Akla Ohio Cok. Plant (4-39). In addition, 
since both this plant and SRC-n would consume ISO many important 
resources in the area, the combine physical and social and other 
environmental etrects ot the presenae ot both these developments 
in Monongalia County must be analyized h.r. in detail. 

No reterence is made to an increase in alcoholism and crime 
which a large influx ot conatructioD workers would cause, 
hased on the .xperience ot similar projects elaevllere. Thes. 
and other important social tactors need to be ansylized. 

AMERICANS COMMllTED TO CONSERVATION 

Dr. Joseph Pg. 2 

4-47 Proposed pipeline routes IIIWSt be identitied and their 
impacts revi .... ed in this ErS. 

Despite our etrorts to address a number ot significant tactors relevent 
to the dev.lopm.nt ot this plant in our oral testimony that are not included 
or .v.n m.ntioned in thia DEIS, upon rurth.r review ot this statement it 
app.ars only the surtac. has been scratched in this regard. It is imperative 
that this .ntire project b. revi .... ed in gr.at.r depth, breadth and rith 
much greater certainty. Th. delay this would n.c.ssitate in construction 
rill b. minor oompared to the technical and l.gal delays it rill prompt 
it l.tt undon • •  

Thank y ou  tor your att.ntion t o  thes. matters. 

oc: Dlmatan 

Sincerely, � 

, ����;;;;-�er Elld.nton 
Aeeiatant R.presentati ve 
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NATIONAL SCIENCE FOUNDATION 

WASHINGTON. D.C. 20!5!50 

� W 
CWP'ICI 0. ntl: 

-'UISTANT DI".erOR 
"0fI UmoNOMICAL. 

ATlI08PHIlAIe. EAI'tTK. 
AND OCIIAH KIaNa. 

Dr. Larry M. Joseph 
Oi rector, SRC Oi vi s i on 
Office of Project Management 

under the Assi stant Secretary 
for Fossi l Energy 

Mai l  Stati on E-333 
Washington, DC 20545 

Dear Dr. Joseph: 

July 1 7 ,  1980 

ooo� 

The encl osed coaments are submi tted in response to your 
agency ' s  request for revi ew of the OEIS for a Sol vent Refi ned 
Coal II Oemonstrat i on Project (00E/EIS-0069-0 ) .  I hope that 
these remarks , which focus on those sections of the OEI S  
rel ated t o  meteorol ogy and a i r  qual i ty ,  are useful t o  you i n  
your review process. 

S i ncerely , 

6�&7 
Cha i nnan 
Conmittee on Envi ronmental Matters 

Enclosure 

NSF COi't!ENTS ON DOE OEI S  

S o  1 vent Refi ned Coal I I  Oemonst rat i on Project 

1 .  Sect i on 3 descri bes the exi st i ng envi rOMlent s. A very bri ef 
descri pti on of the cl imatology at the primary s i t e  (Fort Mart i n ,  
WV )  i s  gi ven. It  i s  noteworthy that a site that has "stabl e" 
atmospheric cond i t i ons 41% of the days for an average of 10 hId 
could pose an a i r  qua l i ty problem. It is noted ( page 3-26 ) tha t ,  
al though ai  r qual i ty i s  present ly bei ng affected by ope rat i n g  
sources , pol l utant concent rat i on i s  wel l  bel ow standards except 
for vzone which could pose a hazard. At both al ternat i ve s i tes 
(Equa l i ty, KY and Ravenswook , WV) only superficia l  meteorol ogi cal 
descri pt i ons are offered . Some ai r qual i ty probl ems exi st 
presently at both si tes. At Ravenswood there are 204 days of fog 
per year i nd i cat i ng potent i al ly si gnif icant ai r qua l i ty probl ems . 

2 .  The eva 1 uat i ons of envi rOMlenta 1 consequences and monitori ng 
programs are presented in Secti on 4.  At the primary S i t e ,  ozone 
is projected as the pri nci pa 1 ai r qua 1 i ty concern. At Equal i ty , 
KY,  l ess a i r  qual i ty probl ems than Fort Marti n  are projected. At 
Ravenswood , WV, greater impact i s  projected as could be 
ant i c i pated by the c l i matology. The proposed moni tori ng of a i r  
qua l i ty appears adequate.  

3 .  The "model s· used to project ai r qua l i ty i mpact are very bri efly 
d i scussed in Appendi x  Q.  Extremely simpl e methods have been 
app l i ed ,  e.g . ,  using stat i st i cal ly  defi ned , l i ne source sol u t i ons . 
For certai n  pol l utants they i nd i cate "conservat i ve" resul ts  are 
detenni ned with admittedly unknown errors . For ground-l evel 
concentra t i ons, the OEIS speci fi es that "the magni tude of the 
errors and whether actual concentra t i ons are over- or 
under-predi cted is unknown at thi s t ime . "  It  i s  stated that a 
carefu l l y  pl anned moni tori ng program i s  essenti a l  to val idate the 
ai r qua 1 i ty conc 1 usi ons . 

4. In conc l us i on ,  it seems that there' are potenti a l  a i r  qual i ty 
probl ems at the three si tes. It a l so appears that the l east a i r  
qua l i ty problem potent i a l  exists a t  the al ternate site  at 
Equal i ty ,  KY. The depth of analys i s  appl i ed to the ai r qua l i ty 
eval uati ons appears minimal . It should be noted that the 
i nfonnat ion used to prepare the EI S came from a one-year basel i ne 
monitori ng program conducted by a sub-contractor to the P i ttsburgh 
and Midway Coal Mi n i ng Company proposed to operate the 
demonstrat ion plant . There is reason to be concerned , therefore, 
about a confl i ct-of-i nterest si tuati on. 
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Natural Resources Defense Council , Inc. 

1 7 2 5  1 STRE ET, ="l.W. 
SUITE 600 

WAS H I NGTON, D.C. 20006 
2 0 1  u!_8uo 

0003) 

N� Yewl 0flla Wt'SUTlI °fftce 
:l!j K E A  .. ! .... ' S T k £ r."T U '  ""ST ,,'MP lTa&KT 

!'f E W  yoac.. N.Y. 10017 
I I I  949-0049 

July 3 0 ,  1980 s "' �  r R. ' N C I S C O , C A L I F .  94108  
4 15  .121-6561 

-.. " 

Dr. Larry M. Joseph 
Director 
sac Division 
Mail Station B- 3)) 
U . S .  Department of Energy 
Washington , D.C. 20545 

Dear Dr. Joseph: 

Enclosed please find the comments of the National 
WildJ.ifs<. Pederation and the Natural Resources Defense 
CoUDc1� on the· Draft EIS for the proposed SRC-II 

demonstration plant . 

enclosura 

Sincerely, 

�o�!h�D 
Senior Staff Attorney 
Natural Resources 

Defense Council 

�- - -;7...a-£ 
Norman L. Dean 
Counsel 
National Wildlife 

Federation 

100% Recyckd Paper 

COMMENTS ON THE DRAFT ENVIRONMENTAL 
IMPACT STAT��T FOR THE PROPOSED 

SRC-II DEMONSTRATION PLANT (DOE/EIS-00 69-D) 
submitted on behalf o f  

NATIONAL WILDLIFE FEDERATION 
NATURAL RESOURCES DEFENSE COUNCIL 

and joined by 

SIERRA CLUB 

July 30 , 1 9 8 0  

National Wildlife Federation Natural Re sources Defense Council 

Norman L.. Dean 
Jacalyn Spis zman , D .  Env . 
Lisa Hemmer 

1 4 1 2  16th Street , N . W .  
Washington, D . C .  2 0 0 3 6  
( 2 0 2 )  797-6818 

Jonathan Lash 
David D. Doniger 
James Taylor Banks 

1 7 2 5  I Street , N . W .  
Washington, D . C .  2 0 0 0 6  
( 2 0 2 )  2 2 3 - 8 2 1 0  

with the assistance of 

Nathan J .  Karch, Ph . D .  
Douglas J .  Wilkening, Ph . D .  

David A .  Bradley , M . P . H .  

Clement Associates 
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COMMENTS OF THE NATIONAL WILDLIFE FEDERATION 

AND THE NATURAL RESOURCES DEFENSE COUNCILI 

ON THE DRAFT ENVIRONMENTAL IMPACT STATEMENT 
FOR THE PROPOSED SRC- I I  DEMONSTRATION PLANT2 

I .  

DOE ' s  Environmental Management o f  I ts Synthetic Fuels 
Program Ras_Been Inadeauate 

There is today no commercial synthetic fuels indus try in 

the united States . With the passage of the Energy Security 

Act ,  however , the Nation is committed to the development within 

a dozen years o f  an industry capable of produ cing two million 

barrels of oil equivalent per day . Tha� commitment represents 

an opportunity to develop domestic supplies of liquid and gaseous 

fuels , to reduce our dependence upon foreign oil , and to help 

to smooth the transition to an energy supply system based upon 

renewable resources , as well a� an opportunity to manage 

development of the industry in an environmentally responsible 

manner. But the commitment also represents a significant danger 

that the urgency of the development of synfuels will result in 

hasty and ill-cons idered decisions made without adequate data 

or consideration of potential consequences , and that the scale 

1/ The National Wildl ife Federation is a priva te ,  non-pro fit 
conservation organi zation with 4 . 6  million members and supporters . 
The Natural Resources Defense Counc il is a private, non-pro fit 
organization with 4 5 , 0 00 members . Both organizations are 
committed to the protection and enhancement of the human environ
ment and the conservation and sensible use of the Earth ' s  natural 
resources . The magnitude of the potential impact of synthetic 
fuels development on the environment leads us to focus with 
particular urgency upon the Government ' s  early efforts to promote 
synfuels and the quality and scope of the environmental analyses 
accompanying those efforts . 

2/ These comments are j oined by the Sierra Club . All three 
organizations have members living in the vicinity of the proposed 
SRC- I I  plan t .  

2 

of Federal participation will lead to inefficient and ad � 
development distorted by the absence of market pressures and 

confused by the proximity of regUlator to regulatee . 3 

3/ The historical precedents are troubling . The synthetic 
rubber program -- often referred to as a model for the synthetic 
fuels effort -- was very nearly a catas trophic failure as a 
consequence of bureaucratic incompetence . See "The Saga of 
Synthetic Rubber , '  Robert A .  Solo, The Bulletin of the Atomic 
Scientists , April 1 9 8 0 .  

Many o f  the difficulties o f  the nuclear indus try have 
been traced to the overly close relationship of the Federal 
Government with the industry. As NRC Commissionp.r Bradford 
stated : 

Much of the problem lies with the commitments , 
pressures , and expec tations spawned by the grave 
overestimates of nuclear needs and possibilities 
that once emanated from the AEC and from ERDA . 
As bureaucratic and institutional prestige became 
committed, one almo s t  rational step at a time , 
to stated and perceived national goals that had 
very little to do with real national interes ts , 
truth and other people ' s  money were the first 
casual ties . The truth took a beating in silenced 
concerns and rigged or suppressed studies . Con
clusions were expressed in assurances of safety so 
absolute that the indus try and the Commission can 
now be embarrassed into shutdowns by occasional 
showings that assertedly impossible accident 
sequences are merely very highly improbable . 
Massive financial commi tments were made by utility 
ratepayers and by taxpayers to a nuclear future 
clearly in excess of anything that the nation 
really needed within the time it was to be pro
vided . Alternatives , including some nuclear 
alternatives , were given short shrif t .  As 
criticism grew , those who participated in the 
initial misj udgements behaved as though open
minded reevaluations would be admissions of 
previous errors . Instead they blamed nuclear 
power ' s  troubles on delays and losses of confi
dence caused by its critics , whose patriotism and 
integrity and allegiance to the American dream 
were subtly or non-so-subtly called into ques tio n .  

Testimony of Commissioner Peter Bradford of the Nuclear Regula
tory Commission before the House Committee on Interior and 
Insular Affairs , May 2 2 ,  197 8 .  

[ footnote continued o n  next pagel 
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Whether the opportunities are seized and the dangers 

avoided will depend primarily upon a series of forthcoming 

Federal decisions . The Nation has little experience with the 

operation of even demonstration synthetic fuels plants , and 

many of the decisions that will determine the shape of the 

synfuels indus try will be made during the next year . While 

the respons ibility for developing an overall synthetic fuels 

strategy will ultimately lie with the Synthetic Fuels Corporation 

[footnote cont�nued from previous · page] 
Commis sioner Gilinsky reached similar conclusions : 

Instead of developing sensible practical 
solutions to protecting the growing investments 
in nuclear power , the industry and the govern
ment dismissed current problems and chased 
the vis ions of even grander reactors -
plutonium fueled breeders that would free the 
world altogether from energy resource con
straints . In my view , this romance with 
future reactors distracted attention away 
from mastering the commercial reactors we have 
been building and operating . 

Remarks of Commissioner Victor Gilinsky of the Nuclear Regulatory 
Commission before the American Newspaper publishers I Association, 
September 1 9 ,  1 9 7 9 . 

There are already indications that DOE has lost sight of 
the distinction between program management and uncritical 
promotion of a technology . A series of serious spills occurred 
during 1 9 7 9  at the DOE-funded SRC-II pilot facility in Fort 
Lewi s ,  liashington. The contractor failed to report the spills 
to the S tate environmental authorities , and then refused to 
cooperate with these officials when they learned of the spills 
and became concerned about contamination of drinking water 
supplies and a fish hatchery . DOE wanted to 

avoid litigation because ( 1 )  the spill , which 
up to now has had little press attention, will , 
we believe , become highly visible in the media;  
( 2 )  it may become an issue in the Gubernator ial ,  
Senatorial , and Congressional campaigns ; and 
( 3 )  litigation may unduly restrict the resolution 

options available to DOE . 

Memorandum dated 5/21/80 from Jack B .  Robertson , Reg ional Repre
sentative of the Secretary , Region X, entitled -"Urgent Warning 
on Washington State Environmental Enforcement Action Against 
DOE Contractor , to George Fumich, Assistant Secretary for 
Fos sil Energy . 

(SFC) , pursuant to Section 126 of the Energy Security Act, 

what the Department of Energy ( DOE) does during the coming 

months will have an enormous impact on the industry and the 

options available to the SFC . It is essential that the early 

phases of the Federal synfuels program be structured to identify 

opportunities and resolve critical issues . 

Unfortunately, as these comments will detail , DOE has 

failed to develop a sound environmental management plan for 

dealing with the impacts of its synthetic fuels program. No 

programmatic analysis of environmental is sues has been prepared 

as required by
. 

the National Environmental Policy Act , 4 2 U . S . C .  

5 5  4 3 21-4 3 4 7  (NEPA) . 4 The Department o f  Energy has made 

irrevocable commitments of resources before completing relevant 

environmental studies and statements . The Department has made 

informed public comment on proposals impos sible by withholding 

or delaying the release of relevant information . 

4/ The Impact Sta tement issued by the Energy Research and 
Development Administration in September 1977 on the Alternative 
Fuels Demonstration program, while it correctly asserts the 
importance of generic assessment of potential impacts , utterly 
fails to accomplish such an assessmen t .  What purports to be 
environmental analysis is cursory and speculative . Other than 
vague statements about future research and consultation, there 
is no indication of how the demonstration program will resolve 
environmental ,  safety ,  and health questions. No specific strategy 
is developed for the management of the program to deal with 
environmental, safety ,  and health hazards . Nothing in the 
document would assist a decisionmaker in determining which 
proposal involving which technology to support, when to support 
i t ,  and under what conditions . 

DOE tacitly admits this through its conduct , relying on the 
ERDA document neither in its programmatic decisions , nor in the 
DEIS . 
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Not surpri s ingly , this Draft Enviro�ental Impact State-

ment on the Proposed SRC-II Demonstration Plant ( DEIS) reflects 

the lack o f  a s trong environmental management program . Although 

it is the first DEIS prepared by DOE for any synfuels plant, 

it is a directionles s  and mechanical documen�, a � � 
recitation of limited data , unsupported as sumptions , and bland 

assurance s .  Far from demons trating, a s  required by NEPA , that ) 
DOE has considered the potential impacts of the proposed action, 

and has fully assessed the alternatives and available mitigation 

measures , the DEIS demonstrates tha t DOE has failed to do so . 

6 

A. A Programmatic Impact Statement is Necessary 

Already DOE has made extensive commitments to fund synfuels 

development. These include the construction of a variety of 

pilot-scale liquefaction plants and plans for numerous lique-

faction and gasi fication demonstration plants . Pursuant to 

the Defense Production Ac t ,  the Energy Security Act ,  P . L .  96-12 6 ,  

and programmatic authority , DOE may provide i n  excess o f  six 

billion doliars in financial incentives for synthetic fuels 

development during the next year � While there is evidence 

that DOE has sought to manage the incentives program to achieve 

the most rapid technological progress possible (�, �, 
Foss i l  Energy , Program Summary Document for Fiscal Year 1 9 8 1 , 

February 1 9 8 0  ( Draft» , there is nothing to indicate that 

program decis ions are being made in consonance with a sys tematic 

environmental plan. I t  is not suffic ient simply to ask questions 

about environmental , safety, and health impacts if the program 

is not s tructured to require the answers while it is still 

practical to respond to them. 

The decisions DOE mus t make in administering the synthetic 

fuels program require hundreds of determinations whether , whe n ,  

in what form, and under what conditions to a s s i s t  i n  the design 

and construction o f  specific plants . Those determinations 

require selections among technologie s ,  among sites , and among 

sponsors , reflecting a �ex web of interrelated factors that 

will determine environmental consequences . Some of the obvious 

questions in each of these areas are : 
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Technologies 

- What type of fuel is produced? How can it be used? 
For utilities? Transportation? Petrochemical feed
stocks? Industrial boiler fuel? Where is the demand 
for the fuel? At what price? Does the fuel meet 
environmental requirements for the regions where it 
might be used? 

- Is the technology restricted to certain geographical 
regions by resource availability (�, water , 
specific types of coal , clean air lncrements , or, 
for specific technologies , shale, waste, or grain) ? 

- How close is the technology to commercial readiness 
from a purely technological viewpoint? 

- What are the known environmental , safety , and health 
problems associated with the technology? What are the 
available control technologies and their relative 
merits? What are, the known residual impacts after 
application of control technology? 

- What are the unanswered environmental , safety , and 
health questions? What are the alternative means to 
provide the data neces sary to answer the questions? 
How long will it take? How significant are the risks 
associated with the questions and what is the affected 
area or population? Are the questions uniquely 
associated with production or use of the fuel ?  Are 
certain uses more problematic than others? Are the 
questions unique to the technology? How much previous 
research has been done and by whom? 

Site Selection 

Which geographic regions are suitable for which tech
nologies ? Which are uniquely suitable? What are the 
controlling factors? 

- What is the likely timetable for development of different 
technologies in each region absent DOE restraints? 

What is the capacity of the region to absorb the 
cumulative impacts of mUltiple synfuels development,  
in terms of infrastructure, environment, and socio
economic dislocations? Which competing uses -- other 
industries , agriculture, recreation, etc . -- will be 
adversely affected and to what degree by multiple plant 
development? 

- What are the applicable regulatory requirements in each 
region? Which requirements are likely to change or 
develop? 

-

8 

Sponsors 

What types of sponsors have expressed interest in 
synthetic fuels development? 

- Are there significant differences among sponsors 
relative to their ability and willingness to resolve 
environmental, safety , health , and socia-@conomic 
issues? Is it significant if a sponsor already Owns 
a site? A resource supply? A specific process? 

- Are there important differences in approach among 
sponsors that are energy primarily producers and 
those that seek feedstock or a caFtive fuel supply? 

- What factors can be used to deter.mine a sponsor ' s  
capacity and willingness to promptly identify and 
resolve environmenta l ,  safety , health , and socio
economic problems ? Commitment of resources in project 
preparation? Regulatory record? Commitment of 
resources to environmental ,  safety , health, and socio
economic problems in other activities? Early consul
tation with the public? 

The interaction ot these factors cannot be assessed or 

managed proposal-by-proposal . It requires generic programmatic 

That is precisely the function of a analysis and planning. 

programmatic EI5 . 5 
In the absence of such an analysi s ,  DOE 

5/ The Council on Environmental Quality ' s  Regulations for 
Implementing the Procedural Requirements of NEPA (CEQ NEPA 
Regulations) state : 

(b) Environmental impact statements may be 
prepared , and are sometimes required for broad 
Federal actions such as the adoption of new 
agency programs or regulations ( s  1508 . 18 ) . 
Agencies shall prepare statements on broad 
actions so that they are relevant to policy and 
are timed to coincide with meaningful points in 
agency planning and decisionmaking . 

(c)  When preparing statements on broad actions 
(including proposals by more than one agency ) , 
agencies may find it useful to evaluate the 
proposal ( s )  in one of the following ways : 

( 1 )  Geographically, including actions occurring 
in the same general location, such as body of 
water, region, or metropolitan are a .  

( 2 )  Generically , including actions which have 
relevant similarities , such as common timing , 
impacts,_ alternatives , methods of implementation, 
media, Or subject matter .  

[ footnote continued o n  next page] 
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will inevitably proceed � � and will thereby foreclose both 

environmental and technological options . Each failure to 

resolve problems early before going forward to the next step 

will simply increase the cost of later rectification of previous 

errors , and may will impose a cost in lives and illness .  

While DOE has commendably commissioned a variety of 

studies on specific aspects of the program, 6 they remain 

essentially useless because they have not been integrated into 

a coherent whole and made a basis for action. Each of the 

s tudies is like a sentence out of context .  I t  i s  impossible 

to read them and determine what steps will be taken by DOE 

managers as a result. 

[footnote cont�nued from previous page) 
( 3 )  By stage ·of technological development 

including federal or federally assisted research, 
development or demonstration programs for new 
technologies which , if applied, could significantly 
affect the quality of the human environment . 
Statements shall be prepared on such programs 
and shall be available before the program has 
reached a stage of investment or commitment to 
implementation likely to determine subsequent 
development or restrict later alternatives . 

S 1 5 0 2 . 4  (b) and (c) . 

6/ See , �, Synthetic Fuels And the Environment , An Environ
mentar-Ana-Regulatory Impacts Analys �s , Prepared by the DOE 
Assistant Secretary for Environment. 

1 0  

The failure to insist upon effective coordination of 

research , regulatory , promotional and industrial activities 

may enable DOE to issue more grants sooner, but it will 

ultimately injure the synthetic fuels industry .  S i tes that 

should have been reserved for site-limited proposals will 

be used by plants that could have been sited elsewhere . 

Environmental monitoring and late-concluded health studies will 

reveal the need for expensive modi fications that could have been 

avoided throu1h early resolution of critical questions . The 

failure to address cumulative local impacts will lead to levels 

of degradation and rates of growth unacceptable to the local 

population, in turn resulting in litigation and legislative 

action. Baste now will create all the necessary preconditions 

for debilitating regulatory uncertainty later. 

DOE should write a programmatic impact statement and treat 

it not as an inconvenience , but as a vehicle for developing 

a comprehensive strategy that establishes s tandards and criteria 

for environmentally responsible management of the program. In 

the absence o f  such a document, DOE will continue to ooze around 

NEPA requirements as a series of irrelevant obstacles and will 

in the end make the kind of shortsighted decisions NEPA was 

enacted to prevent . 

::t> o 0'> o 
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A Special Approach I s  Necessary For Environmental Review 
of Demonstration Plants 

1. An Adeauate Design 

The proposed SRC-II plant is a demonstration facility 

intended to -minimize the technical and economic risk s "  and to 

·significantly reduce the environmental risks � associated with 

the development o f  a new technology (DEIS , p: xvi i ) . Because 

the technology is new, both the process components and the 

operation of available control devices are unfamiliar . Since 

the DEIS is based upon a conceptual design of the plant, design 

specificationS critical �o evaluation of the environmental ,  

safety, and health impacts o f  th e  plant and the adequacy o f  

proposed controls and mitigation measures are not availab l e . 7 

Thus neither outside reviewers nor DOE decisionmakers can 

effectively assess the proposed plant design. 

The solution is obvious . The DEIS should be rewritten 

based upon 5 substantially more complete plant design . The 

DEIS can then become the basis for improvements in the design 

required to minimize environmental hazards and resolve critic�l 

issues. Because the plant is a demonstration intended to 

answer questions , obviously the DEIS cannot provide all the 

answers . However, it is not sufficient to simply state that 

the plant is designed as a demonstration and outstanding questions 

7/ The missing intormation is detailed in Section I I ,  infra , 
and summarized in Section II (A) , infra . The process information 
is so sketchy it presents less spec1f1c information than a recent 
chemical industry advertisement . Compare DEIS Figure 2 . 1  with 
the ad from the Washington Pos t ,  July 2 7 ,  1 9 8 0 ,  p. 0 3 ,  reproduced 
on the next page:  

Aa..m� 1 :2  

Clearing 
the Nation's Air 

""'hut the chemical industry is doing to h�1p 
clean up the air you breathe 

The chemical industry was taking steps to prevent pollution long before most of die 
nation recognized the need for action. Todav, almost all of our industry's plants meetor 

exceed Environmental Protection Agenc\" clean air requirements. Burwe're not stopping 
there. Here are some of the "ctions we're taking to help America breathe easier: 

l Committin� 
billions to clean up 

:Holccui:lr Sievc Proce.!llli To fight Air Pollution 

R«"'--cl.:-d 
�C1t1un.lftated. ias 

clcolnl\.."cs ......o....;.. " ': " ! Cunt�minatcd .(DS ��. : I� '" fllI��":c{h">IIt::h l,e\CS 
'. ....h,,,;n \.':l.(T'I.· CfJf1t11mi-.� - n:an3U,"''' !ohc.;r -..:l _ ., tllUUler��cc: ..... 

, �J 

cous wastcs. Forexample: 
a hi.!{hly speciJiized m� 
lecu iar sieve recovers 
wa .. te sulfur dioxide from 
the vent gas of 1julfuri..: 
Oleid planes for �'cJin� 
inco [he acid-makin� 
procc:-;s. Special inciner.tw 
roB help control odorous 
g'.1."C5. \\e've cre:ued com
pound, which con tT:Ip 
'pecific kind> of pollutanc 
malerulc:s. 

• 5. Getting more 
employees involved 

The chemic-JI indu,m- al· 
readY has more rh3n 10,000 employees whose 
sole job is [Q opcrJte. 

The chemical induscrv is 
inve.cinc more than �nv 

. othc=r r."s. manufacruring 
industry in fighrin.� �()lluw 
Don. Jccordin,Kw tl1c: u.S. 
Census Bureau. SiO( . ."c 
19in. we've douhled our 
in\'c�tmenrin airpollurion 
control equipment. B� the 
end of 1979, this commit· 
ment e,,-ceded S2.6 bil· 
lion. \\:C arc also investing 
million� of dollal':'i in envt-
mnmenod n:se-Jn:h. The 
expendirure� for one n:
sc.:uch pro/!T"Jm alone are 
e;;;pectell co excecll $9 
mil lion b� the end of 19�O. 

it- �,"m.n.1 airrt":rdes I ma
.
inrain and mon.iror pol .. 

2. L7pgr-.Jdin� plants punf..:rJ,,,:n:s. lunon control equIP
.
mc:n[. 

and processes fhe dcm1(;,:.a1 indu�tr.· use" equipment t;ln¢n.� from A�d we keep adding to 
simple Wet :5Cmbtx:1'!<> to huchly :,ophl�(ll';lcct.l molcl:ublt thiS number each �eat At �t'w pbnc constnlcrion .�Ir;\'I:� to rcmO\'c Sf)lit.l�. \"apoB and OOn(S. one i,aciliry. emplo�ee p� 

incltuJes s()phislic;Jtcll op- gt".dms encour:lged idc.a� 
erJtin� equipment ;lnd technolw riculate sulfur e:lch ye-dt Other which helped eliminate 75,000 
o�', to prt:vent emissions. OIlier., comp . .mie. .. use ciectroS(;lcic pre-- tons of air pollucncs each yeat 
exi:.;ring pl:mt'i arc bein,K refined cipit4lm['S to help reduce fly ash 
with ddlliwlO.a1 equipment to emis�ion!:J by neariy 100 percent. 
improve emis�ion control and Still other companies use "bag .. 
meet environmental requirew houscs�" which opet.lce like 
ments. We're al:,u finding ways household vacuum clC3ncrs. tD 
to recycle emissions to create keep dusCS' and solid p-articles 
useful l'J.w materials. from conrnminaring the ait 

3. Trapping purticulates 
more effectively 

A!licruhhcr atonCl.:ompany helps 
IQp more th�n 1.300 tons of p.u� 

4. Capturing vapors with 
new technology 

Rese"Jrch is helping us find nelA' 
and better ways to control gas-

Write for this booklet:Chembl 
�lanufacrurers Association,Dept. 
UY -07. P.O. Box 363, Belc:;viUe, 
�Id. Z010S. 

--�-. 
.-�� 

America's Chemical Industry 
'(be memb::rcomt"'Jnic:t()f chI." (."hl."mi(.·;J,j �l .. nufal.·{ufCr.;: .\s.'r(x:i:ltiOft 
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1 3  

will be answered during the course of the plant ' s  operation. 

It is essential that the DEIS describe the specifications of 

the monitoring system that will be used to gather necessary data . 

The DEIS is not useless . We applaud DOE for having prepared 

an environmental analysis at this early conceptual stage. But 

it does not satisfy the need for a DEIS . The DEIS for a 

demonstration synthetic fuels plant should discuss in meaningful 

detail the major design choices to be made. After consideration 

of the document and the comments of outside reviewers , the 

Department ' s  decisionmakers should then make final decisions 

with respect to the design. The final EIS than should represent 

the final design and explain why it was selected over its 

alternatives. 

2 .  There Should b e  a Clear Decision Point Before 
Commercialization Proceeds 

The summary of the proposed cost-sharing agreement for the 

SRC-II plant transmitted by DOE to the Chairnten of the House 

and Senate Appropriations Committees states that the contractor 

will be entitled to purchase the facility and construct , on the 

same site, additional commercial facilities increading the plant ' s  

capacity o f  500%. Th e  impact of this provision is to nullify 

the benefits of constructing a demonstration plant , for whatever 

may be learned through operation of the demonstration plant, 

DOE would leave itself no authority ei ther to decide not to 

proceed to commercialization, or to impose new health and 

environmental conditions for the construction and operation 

of commercial facilities . 

14 

Normal market incentives will stimulate the contractor 

to respond to business and technological innovations , but 

there will be no such pressure to elicit constructive response 

to new environmental data. 8 Indeed , market pressures will be 

to the contrary . Thus , DOE appears to have abandoned what the 

DEIS calls one of the central purposes of the demonstration --

the reduction of environmental risks associated with commercial 

development ; 

Such a result is perverse. It is as much in the national 

interest to determine how effectively environmental health and 

safety problems associated with the process can be addressed as 

to d etermine how efficiently the process can turn coal into 

liquid fuel . Worse still are the announced plans of DOE to 

sign the agreement before it has even seen the comments on 

the DEIS , let alone completed a final EIS. Those plans simply 

flaunt DOE ' s  scorn of the NEPA process .  

8 /  The agreement will also apparently remove all incentives for 
the contractor to avoid environmental ,  safely, and heaLth damage, 
by requiring the government to indemnify the contractor for � 
liability arising "in connection with this contact ,  including the 
production, sale, distribution, and use of products pursuant to 
this contract. " Summary , p .  1 1 . 

):> I 
0"'> 
N 



15 

C .  Informed Comment I s  Impossible 

The purpose of public and agency comment on a draft 

environmental impact statement is to improve the quality of the 

data and analysis available to agency decis ionmakers responsible 

for the action that is the subject of the impact statemen t .  

Comments c a n  only b e  useful i f  they are specific and concrete . 

They can only be specific and concrete if the draft impact 

statement is clear and the reviewer has access to the materials 

upon which the draft is based . 

The DEIS is not clear . As discussed in later sections of 

these commen ts , the DEIS is full of gap s ,  unsupported assumptions , 

ambiguities , and references to incomplete work . For example , 

the DEIS indicates that studies of the "acute hazards to the 

work force and general population" will not even be available 

in preliminary form until the completion of the baseline design 

next spring (DEI S ,  at 1-18 ) .  In addition , DOE failed to dis

close information on a series of spills at the Fort Lewis pilot 

plant. Furthermore , DOE has failed to make important documents 

available . These include : 

- Five volumes of the phase zero deliverables detailing 

background and prel iminary stage studies and describing 

the SRC-II process and proposed environmental controls . 

Without these documents , evaluation of the effectiveness 

of the proposed control technologi e s ,  the availability of 

of alternative s ,  and the potential impacts is impossible . 

- The cost-sharing agreement proposed to be signed July 3 0 ,  
1 9 8 0 ,  by DOE, Gulf , and the Governments o f  Germany and 
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Japan . The summary of this agreement provided by DOE to 

the House and Senate Appropriations Commi ttees sugge sts 

that the agreement commi ts DOE to construction of the 

demonstration plant and subsequent commerciali zation of 

the process as proposed by Gulf regardless of comments on 

the DEIS or new data obtained through subsequent research 

and the operation of the demonstration plant. 

Other documents were made available too late to be useful . 

The Battelle health studies were placed on file in the DOE read-

ing room only on July 10 , 1 98 0 ,  after repeated requests . These 

are the basic documents on potential health impacts . The Water 

Resources Counci l  study, the bas ic document on hydrologic effects , 

was unavailable until June 2 7 ,  1 9 8 0 .  
These failures are not simply inconvenience s ;  they render 

effective comment virtually impos sible . As one Federal court 

observed : 

To suppress meaningful comment by failure to 
disclose the basic data relied upon is akin to 
re j ecting comment altogether • • • •  The inadequacy 
of comment in turn leads in the direction of 
arbitrary decision-making . 

United States v .  Nova Scotia Food Products Corp . , 5 6 8  F . 2d 2 4 0 ,  
2 5 2  ( 2d Cir . 1 9 7 7 ) . 

DOE ' s  actions are inconsistent with its responsibi l i ties 

under NEPA, and OJ;) NEPA Regulations . �, �, 4 0  C . F . R .  § 1 5 0 2 . 2 2 ,  
and Executive Order 11514 , March 5 ,  1 9 7 0 , as amended by 

Executive Order 1 1 9 9 1 ,  May 24 , 1 9 7 7 . 

J:> I 
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II . 

The SRC-II DEIS Is So Totally Inadequate 
That A New or supplemental Draft Must Be Prepared 

And Circulated For Public Comment 

NEPA has been correctly characteri zed as -an environmental 

full disclosure law . "  Environmental Defense Fund v. Corps of 

Engineers 3 2 5  F . Supp . 7 4 9 , 7 5 9  ( E . D .La .  1 9 7 1 ) . By requiring 

the preparation of environmental impact statements for major 

federal actions , Congress was acting to assure that government 

decisionmakers and the public had sufficient information to 

weigh the environmental costs and benefits of proposed federal 

actions . As the Council on Environmental Quality ' s  NEPA 

Regulations note ( 4 0  C . F .R.  , 15 0 2 . 1 ) : 
The primary purpose of an environmental impact 
statement is to serve as an action-forcing 
device to insure that the policies and goals 
defined in the [National Environmental Policy ] 
Act are infused into the ongoing programs and 
actions of the Federal Government . It shall 
provide full and fair discussion of significant 
environmental impacts and shall inform decision
makers and the public of the reasonable alternatives 
which would avoid or minimize adverse impacts or 
enhance the quality of the human environment • • •  

Statements shall be concise , clear, to the point, 
and shall be supported by evidence that the 
agency has made the necessary environmental 
analyses . 

NEPA requires that an environmental impact statement ' s  

discussion o f  impacts and alternatives must be "detailed . "  

As the U . S .  District Court for the District of Columbia has 

stated (Environmental Defense Fund v. �, 3 2 5  F . Supp . 1401 , 

1403-04 ( D .  D . C .  1971) : 

1 8  

[ An  EIS] mus t b e  sufficiently detailed to allow 
a responsible executive to arrive at a reasonably 
accurate decisions regarding the environmental 
benefits and detriments to be expected from 
program implementation . 

For all its length , the draft EIS on the SRC-II plant 

is not "detailed" and does not contain a "full and fair 

discussion" of alternatives and impacts as required by NEPA. 

�n the contrary , the impact statement contains so little 

description ' of the proposed SRC-II plant, is so shallow in 

its assessment of impacts , is so riddled with errors and contra

dictions , and is so devoid of alternatives for mitigating 

environmental impacts ,  that no reasonable decisionmaker could 

possibly arrive at a fair decision on the merits of the 

proposed project based on the DEIS . 

Indeed , the DEIS on the SRC-II plant is so totally 

inadequate that Bittman Associates , a firm with considerable 

experience in evaluating the SRC-II process , was led to con

clude that the document should not even be termed an environ

mental impact statemen t .  In comments submitted to EPA, 

Bittman stated that : 

This draft EIS document then , in our opinion, 
is not an EIS by EPA definition because it does 
not-COntain details for public review of the 
perceived potential environmental impacts of a 
specific plant to be built . It appears to us that 
this is an in-house environmental review of a 
conceptual design with recommendations for envir
onmentally realted process changes , and/or alternate 
DOE actions which might be taken to improve the basic 
conceptual design. The document apparently was 
not intended originally for public review. It is 
unfortunate that: ( 1 )  the document is being used 
as an EIS in the more common use of the word, �, 
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for a plant with a specific design ; (2 )  there is 
insufficient information included in the document 
for the reviewer to evaluate what is stated; 
( 3 )  the document is poorly organized with infor

mation scattered throughout ; and ( 4 )  the document 
developers have exceeded the scope of their task by 
including a number o f  vague and questionable 
statements . 

Review of U . S . Department of Energy , Draft Environmental Impact 

Statemen t ,  Solvent Refined Coal-II Demonstration Pro j e c t ;  

Submitted t o  U . S .  Environmental Protection Agency Industrial 

Environmental Research Laboratory by Hi ttman Associa te s ,  Inc . ,  

July 1980 (hereafter ci ted as "Bittman Report " ) , pp . ix- x .  

Under these circumstances , the obligation �f DOE is clear : 

it must either prepare an entirely new EIS or circulate a 

supplemental EIS . As stated in the CEQ regulations : 

The draft statement mus t fulfill and satisfy 
to the fullest extent possible the require
ments established for final statements iQ 
section 102 ( 2 )  ( C )  of the Act .  I f  a draft 
statement i s  so inadequate as to preclude 
meaningful analysi s ,  the agency shall pre
pare and circulate a revi sed draft of the 
appropriate portion. 

40  C . F . R . 1 5 0 2 . 9 (a} . Unless supplemental EISs are prepared in 

circumstances such as these , the preparation of environmental ' 

impact s tatements wi ll , in the words of the U . S .  Court of Appeals 

for the District of Columbia Circui t ,  wbecome a useless r i tual , 

defeating the purposes of NEPA, and rather making a mockery of 

i t . "  Natural Resources Defense Council v .  Callawav , 5 2 4  F . 2d 70 

( D . C .  Cir . 1 9 7 5 ) . 

The circumstances with respect to this project are analogous 

to those addressed in Environmental Defense Fund v. Armstrong , 

2 0  

3 5 2  F . Supp . 5 0 ,  56 ( D . Cal . 1 9 7 2 ) , where a Federal District 

court noted tha t :  

Under the circumstances presented in this cas e ,  
w e  hold that where the ultimate operation of a 
project is still in doubt at the time the EIS 
mus t be filed, a tentative discuss ion or -best 
estimate" of the possible uses to which the 
proj ect may be directed is nonetheless required . 
As such the EIS should be viewed as an interim 
statement, the first part of a two-step process 
whereby the responsible Federal officials would 
firs t give their bes t estimate of the uses to 
which the pro j ec t  wi ll be put , and then prior 
to actual us e ,  a revised or supplemental state
ment should be filed either reaffirming those 
es timates or describing the newer proposed uses 
and their environmental impacts . 

Bere , as in the Arms trong case , DOE must treat this EIS as 

-an interim statement . - When final plant design is complete 

and the many health and environmental studies finished, the 

agency must then issue a revised or supplemental draft statement 

for public comment . 
:t> 
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A. The DEIS Contains Virtually No Data on Plant Des ign , 
Process Flows , or Emis sions 

Perhaps the single most pervasive defect in the DEIS is 

that the document includes almost no data on plant design, 

process flows , or emissions . In mos t  cases , the DEIS 

attributes the absence of this data to the "lack of a final 

plant design . "  This is one of the fundamental problems with 

the DEIS an� the central reason why it cannot be finalized 

without preparation of another draft EIS reflecting a substan

tially more complete design and without a meaningful opportunity 

to comment on i t .  

There are literally dozens of examples of this problem 

which could be cited . In this section we mention just a few . 

Occupational and Public Health Effects . On the subj ect of 

possible exposure of workers and the public to carcinogenic or 

toxic materials , the DEIS notes (p. 4-1) : 

[Pj ilot plant studies have shown that the quali
tative and quantitative composition of SRC products 
and wastes vary and are sensitive to changes in 
coal feedstock and process conditions such as 
temperature , hydrogen pressure, and residence time . 
This vari ability ,  combined with the fact that only 
a conceptual SRC plant design exists at this time , 
reduces the ability to predict the specific compounds 
and exact concentrations that will be present in 
products , intermediate streams, wastes , and occu
pational environments . 

Conceptual design, in turn, depends on studies of public 

health effects . At page 4-2 and 4-3 , the DEIS states 

Based on the in formation currently available , 
inclusion in the demonstration plant of a 
complete hydro treating facility solely to 
reduce biological activity would appear to 
warrant consideration only if further studies 
indicate the health hazards of SRC fuel 
products to be much more serious than now 
anticipated . I f ,  howeve r ,  further studies 
indicate that the materials responsible for 
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a significant portion of the biological a ctivity 
may be concentrated in a sma l l  fraction of the 
product, which may be separated by distillation or 
other means , hydrotreating of this fraction may 
warrant consideration. 

Potential public exposure to these health ha zards remains 

inadequately researched. With regard to product transportation, 

for example , the DEIS notes (p. 4-6) : 

Although accidental releases on the plant site 
are not expected to result in public exposure 
it is likely that transportation of the products 
will result in accidental releases which result 
in direct and indirect exposure of the public 
to process materials . Direct exposure may result 
from �ontact with the materi al due to involvement 
in the accident, response and clean up operations , 
or from inhalation of materials aerosolized as a 
result of fire . ' Depending on the distance from 
the scene of the accident, inhalation exposures 
may be higher than those resulting from a fire 
on site . 

But a meaningful evaluation of the hazards cannot be assessed 

because : 

A number of possible routes exist from the site 
to Baltimore , and identification of the specific 
route to be used has not been made . 

Impacts on the Proposed Site .  Impacts o n  the site cannot 

be quantified as the site boundaries have not yet been secured 

(p . 2-1 4 ) : 

Due to a reV1S1on in the plant layout to avoid 
commercial slag disposal in areas subject to possible 
subsidence , the site boundaries may change signi
ficantly because acquisition of the western portion 
of the site may no longer be necessary (but may be 
acquired as a result of the pattern of land owner
ship ) , and additional buffer area may be acquired 
along Highway 5 3 .  
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Impacts o n  geologic characteristics are dependent also 

on later design. On p. 4-1 3 , the DEIS states : 

the environmental impacts related to geotechnical 
properties will be negligible as a result of 
avoidance of unsuitable areas in specifying 
the final plant layout and consideration of these 
properties in the engineering design . Final 
analysis and design of such measures will be 
a:rnpleted prior to construction . Potential geo
technical problems , • • •  will be addressed along 
with engineering measures in detail in the safety 
ana�ysis report • • 

Conversely , effects of geotechnical properties on operation 

are related to later �esign. At page 4-14 , the DEIS states : 

Analysis of the probabilities and effects related 
to slumping, landslides , and subsidence and measures 
to mitigate the .risk will be presented in the safety 
analysis report • • •  The possibility of landslides 
will be considered in the final design of critical 
structures , such as the product pipelines from the 
main process area to the riverside storage tanks . 

Impacts on terrestrial ecology cannot be adequately assessed 

because the final design is not decided (p.  4-14 ) : 
The area that may be temporarily disturbed during 
construction is larger,  but di fficult to quantify 
without detailed construction plans . updated 
designs for final plant layout, temporary facilities , 
and acreage estimates for plant communities to be 
cleared will be given in the FEIS . Temporarily 
affected acreages will be minimized as much as 
possible by locating temporary-use activities on 
areas to be eventually used for permanent facilities . 

Knowledge of the impacts on forested areas and wetlands is 

ambiguous . On p .  4-1 6 , the DEIS notes : 

The significance of the loss of the forested 
wetland is unclear, ·because the abundance of 
such wetlands near the site is unknown . 
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Final plans will consider minimi zing this clearing 
of forest and will be discussed to the extent 
possible in the FEIS . 

Water Impacts 

Flooding by the Monongahela Riv�r could inundate 
the area surrounding the storage tank area and 
docking facilities located near the river. The 
probability of structural failure will be 
analyzed in the safety analysis report • • 
before final design of the s torage are a .  

This statement o n  p .  4 - 2 0  reflects the preliminary s tage of 

knowledge on safety impacts , as well as of final design. 

The water needs and water availability are equally dependent 

on studies that must be �onducted on the region . Ultimate design 

alternatives will follow these s tudies. On p. 4-2 1 ,  the DEIS 

state s :  

Based o n  the results o f  the WRC [Water Resources 
Council ] evaluation , a detailed evaluation of the 
water resource impacts of commercial operation 
will be conducted .  

Design alternatives include offstream storage 
either on- or offsite , and increased reliance 
on nonevaporative cooling . Al though a detailed 
evaluation cannot be made until the WRC study is 
completed, a combination of the above alternatives 
should be adequate to prevent unacceptable impacts 
on water resources . 

On p .  4- 2 2 ,  the DEIS describes the need for further s tudy 

and design to prevent danger of leaching from coal piles 

If contaminants are detected in the springs , DOE 
will evaluate the significance of the impact of 
these contaminants and design the appropriate 
mitigation measures as neede d .  A detailed analysis 
of the storage area soils and groundwater flow 
beneath the area will be conducted to optimize 
the design of the storage area and select appropriate 
monitoring locations to porvide early detection of 
infiltration . 
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and leaching of solid wastes : 

The disposal of slag from the gasifier requires 
the largest commitment of land resources and 
is discussed below . The disposal plans for the 
remaining wastes are not finalized as yet .  Some 
of these wastes may be hazardous , though of small 
volume s . !�ossible options include disposal in 
secure offs ite landfill s ,  onsite disposal after 
chemical fixation or encaps ulation, or returning 
spent material to vendors for recycling . Quanti
fication and characterization of these wastes during 
the detailed design phase and demonstration plant 
operation will determine the option or combination 
of options selected and the potential impacts . 

On the solid waste disposal system, the DEIS states at p .  4- 24 :  

Differential settlement could can [sic) cause 
failure of the clay liner and the underdrain 
system. Therefore, a detailed investigation of 
the engineering properties of these soils will be 
conducted before construction of the landfi l l .  
Design of the landfill and specific engineering 
measures for handling the strip mine soi ls will 
be based on the results of these tests . 

Impacts on Air . Air impacts studies and resultant design 

phases are not completed, as demonstrated on p .  4-33 and p. 4-34 : 

Construction of the demonstration plant will 
generate air emi ssions as a result of land 
clearing, grading and excavation, operation of 
vehicles and mobile equipment ,  storage and 
transfer of fuels and other material s ,  and 
evaporation of solvents from paints and coatings . 
These emission sources are common to major 
construction projects and , except for vehicle 
and equipment emissions , are primarily are or 
fugitive emission sources which may be effectively 
controlled only by implementing good management 
practices . As part of the detailed design, a 
Construction Environmental Management Plan will 
be developed. This plan wi l l  permit qualifi
cation of potential air quality impacts of con
s truction. 
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Because design of the demonstration plant is 
not yet fina l ,  the control measures that will 
be used in each area cannot be speci fied , nor 
can the degree of reduction that will be achieved 
be estimated . This subject, which has been identi
fied as an area of concern, will be addressed in 
detail when additional information is availabl e .  

Cooling tower operation also w i l l  affect quantity and 

quality of air emissions . On this subject the DEIS states 

at p .  4-34 : 

[S) election of a cooling system design involves 
balancing economic and environmental factors and 
affects the selection of a wastewater treatment 
system; a final system design has not ye� been 
established. 

When the design basis for the cooling system 
is established, a detailed analysis of the 
potential for increased fogging and iCing wi ll 
be made , and the results of this analysis will 
be used to site the cooling �owers . 

Emergencies . The incomplete final design makes it diffi

cult to evaluate the potential for and effects of an emergency . 

The DEIS notes at p. 4- 3 6 :  

Although alternative designs are now being 
considered • • •  emergencies may result in 
process materials bypassing the controlled 
combustion sys tem and going to the flare . 

And at page 4-3 8 :  

Emiss ions o f  process materials resulting from 
such an event cannot be predicted at this time . 
These streams will contain complex organic com
pounds and various compounds of sulfur . If 
flaring is incomplete , materials may be released 
which present long-term health hazards . Large 
quantiteis of S02 will be emitted, but the ground
leVel concentrations are impossible to quantify 
at this time . Emissions during flaring represent 
a potential health hazard. In a worst-case 
scenario (e . g . , catastrophic fai lure of a reactor 
vessel ) ,  public exposures resulting from acute 
emergency conditions in the plant , though brief ,  
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could be signi ficant . Available data indicate 
that repeated low-level exposures are of greater 
concern than single acute exposures from the 
standpoint of long-term health effects . The 
safety analysis report • • • wil! specifically 
address the likelihood of these events and the 
impacts that would result from them, should they 
occur . 

Cumulative Irnpact� 

Cumulative effects have not been determine d :  

sufficient emissions information is not available 
at the time of this analysis to accurately quan
tify all cumulative impacts . However, a brief 
examination of the impact prediotion of a proposed 
new source located at Round Bottom, West Virginia ,  
approximately 2 5  km south o f  the proposed site 
indicated that cumulative effects with the new 
sources will not' be large . Maximum air quality 
impacts are anticipated to be within 10 km from 
the Fairmont Energy Corporation Core Plant. A 
complete , detailed analysis of all cumulative 
effects will be conducted by the industrial parti
cipant during the review of the proposed SRC-II 
facility for compliance with PSD regulations . At 
that time , both the State of West Virginia Air 
Pollution Control Commission and the USEPA Region 
III will have sufficient emissions information from 
all sources to adequately address cumulative 
imapcts resulting from the operation of the 
proposed facility . Pollutant transport to sur
rounding states will be addressed for regulatory 
compliance at that time . [Footnote omitted . )  

Socioeconomic Effects . On p .  4-4 4 ,  the DEIS states : 

As soon as the final plant layout is selected, 
all archaeological sites that may be disturbed 
by plant construction will be further evaluated 
to assess their potential significance . 

And on page 4-4 7 :  

Studies are underway by the West Virginia Department 
of Transportation to address the highway trans
portation needs of the demonstration project and 
the commercial plant. The study related to permanent 
road improvements will not be available until after 
December 1980 . 
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Alternate means of shipping coal to the commercial 
facility should be studied , as current lock 
capacities along the existing river system might 
be inadequate to accommodate the volume of coal 
required for the commercial plant without causing 
delays to other users of the river system. The 
capacity of the barge system is being evaluated 
in the WRC assessment . 
It is probable that some product will be shipped 
by pipeline and by barge . Possible pipeline 
routes have not been identified at this time . 

In sum, an enormous number of questions remain to be 

answered and future studies remain to be performed before 

meaningful plant design choices can be made . The lack of 

meaningful data in this DEIS precludes adopting it as a final 

EIS , for it does not inform decisionmakers of the health and 

environmental risks and control options they face. Another 

draft must be prepared for public comment, with the design 

taken to a level at which these health and environmental ques-

tions can be meaningfully answered, and choices can be made 

concerning the safest way to proceed in the building and 

operation of this demonstration plant . 

In the f�llowing sections , we explain in more detail some 

of the DEIS ' s  most serious shortcomings . 
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The DEIS Projects Air Quality Violations From Both the 
Demonstration and Commercial SRC-II Plants , And Yet the 
DEIS Contains Insufficient Analysis of Means Available 
To Avoid These Violation s .  

The Federal Clean Air Act9 entitles the Nation ' s  citizens 

to air quality that does not impair their health or the natural 

and man-made environment around them. The foundation of the 

Nation ' s  clean air program is the National Ambient Air Quality 

S tandards for seven major pollutants : sulfur dioxide (502 ) ,  

total suspended particulates (TSP) , ozone , nitrogen dioxide (N02 ) , 

hydrocarbons ,  and lead .l O  For each pollutant there i s  a Primary 

Standard , which the law requires to be set at the level necessary 

to protect the health of even the susceptible individuals in 

the population, and a Secondary Standard , required to be set 

at the level necessary to protect the environment .  

I n  addition, Congress has established in the Act rules for 

preventing degradation of air quality that is currently better 

than the Primary and Secondary Standards . The Clean Air Act 

.pecifies ·prevention. of significant deterioration" (PSD) 

increments for addit£onal 502 and TSP pollution in such areas , 

which may not be exceeded . The Act requires EPA to establish 

similar PSD rules for ozone and other pollutants as we ll , and 

EPA is currently developing increments for these pollutants . 

Congress enacted the PSD rules to guard against potential 

health and environmental damage at levels below the Primary 

� 4 2 U . S . C .  SS 7401-7 5 6 2 . 

10/ 40 C . F . R. Part 50 . 
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and Secondary Standards , and t o  protect long-dis tance visibility 

and other priceless aesthetic resources . The prevention of 

significant deterioration rules represent a national commitment' 

that we shall not pollute unspoiled areas as we have our exist

ing cities and industrial centers . 

The DEIS reveals that the demonstration plant probably 

will cause violations of the ozone standards , and that the 

commercial plant probably will cause violations of the ozone , 

502 , and TSP standards . Despite these l ikely violations of 

major requirements of Federal law, the DEIS contains inadequate 

discussion of means available to prevent them. 

1 .  Ozone and Other Photochemical Oxidants 

The demonstration plant probably will cause violations 

of the ozone standard . DEIS , p. 4-3 4 ,  Table 4- 2 , p. 4-3 5 .  

Ozone i s  one of hundreds o f  photochemical oxidants formed in 

the presence of sunlight from hydrocarbons and oxides of nitrogen 

released from pol lution sources . Ozone and the accompanying 

oxidants cause or aggravate chronic obstructive lung diseases 

such as bronchitis , emphysema, and asthma . They increase 

susceptibility to serious respiratory infection s .  These effects 

may be especially hazardous for older peop le . In addition, 

ozone and other oxidants exert adverse effects on the sensitive 

respiratory sys tems of growing children.ll 

!!I See generally, Environmental Protection Agency , Air Quality 
Criteria for Ozone and Other Photochemical Oxidants (April 197 8 )  
( EPA-600/8 1-78-0 0 4 )  • 
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Ozone levels near the plant , currently measured at 2 1 7  ug/m3 , 
are already very close to violating the Primary and Secondary 
Standards , 2 3 5  ug/m3 • DEIS Table 4-2 , p. 4-3 5 .  The DEIS 
states that hydrocarbon emissions from the demonstration plant 
and hydrocarbon emissions from motor vehicle traffic induced by 
the plant may be sufficient to push the ozone levels out of 
compliance with the s tandards . Id. at 4- 3 4 .  

The likel ihood o f  breaching this major requirement of 
Federal law mandates a detailed investigation of the sources 
and quantities of hydrocarbon emissions to be expected from the 
demonstration plant, and 1 0f the .opportunities to reduce those 
emis sions further .  Yet the DEIS makes no attempt at such an 
analysi s ,  either in this discussion or in treatment elsewhere 
of fugitive and other sources of hydrocarbons , in sections 
oriented towards the carcinogenic and other especially toxic 
effects of many of these chemicals .1 2  

Moreover ,  the Department should b e  aware that EPA ' s  
recent weakening o f  this standard to its current scope and 
level is under legal challenge . prior to January 1 9 7 9 ,  the 
standards covered not just ozone , but the whole photochemical 
oxidant mixtur e ,  and the standards limited the concentration 
of this mixture to 1 6 0  ug/m3 • The narrowing of the standards 
to ozone alone and the raising of the allowable level to 2 3 5  ug/m3 

has been challenged by the Natural Resources Defense Council and 
the American Lung Association . 13 The case has been argued , 

12/ , See Part I I ( D )  of these Comments , below. 
13/ The cases are collected under the name American Petroleum 
Institute v. Cos tle , Nos . 7 9-1104 et al . ,  and are pending in 
the U . S .  Court of Appeals for the DIstrict of Columb i a  Circui t .  

3 2  

and a decision i s  expected shortly that may require EPA to 
reinstate the prior, more protective standard . In this ligh t ,  
it also cannot be as sumed (as in Table 4-2 on page 4 - 3 5  of the 
DEIS) that West Virginia ' s  standards , which still reflect the 
prior Federal standards , will be changed . 

The demons tration plant will need to make even greater 
hydrocarbon emission reductions to comply with the 1 6 0  ug/m3 

s tandard if it is reinstated . Yet this is not discussed. 
The commercial plant , five times the size o f  the demonstration , 

almo s t  certainly will violate the ozone standards unless hydro-
carbons are reduced even furthe r .  Yet the DEIS contains no 
discussion of this point. No commitment to building the 
cor.�ercial plant can be made until this issue is fully treated. 

2 .  Particulates and Sulfur Dioxides 
Emissions of particulate matter and sulfur dioxide create 

dangerous air pollution that increases deaths and serious 
illnesses and causes serious environmental degradation .  The 
hazards of these emissions were succinctly summari zed in the 
1 9 7 7  Report of the President ' s  Committee on Health and Environ-
mental Impacts o f  Increased Coal Utilization, published at 4 3  
Fed . Reg . 2 2 9 0 - 4 0  (January 16 , 1 9 7 8 ) . The Committee was composed 
of ten notable experts in the health and environmental impacts 
o f  these emis s ions , and was chaired by Dr . David P. Ral l ,  
Director o f  the National Insti tute for Environmental Health 
Science s .  Their Report stated : 
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These pollutants are irritants o f  the respiratory 
system. Both sulfur dioxide and nitrogen dioxide 
can react in the atmosphere to become even more 
toxic . Exposure to elevated levels of these 
pollutants can increase the number and frequency 
of attacks in persons wi th existing bronchial 
disorders, and can contribute to chronic respira
tory diseases . 

The primary health problems of these air pollutants 
relate to the lung • • • •  [W] e can anticipate an 
increase in the number of as thma attacks in suscep
tible individual s ,  and increased incidence or 
exacerbation of acute and chronic respiratory 
disordres . 

Many areas now enjoy very good air quality wi th 
respect to the [NAAQS ] pollutants • • • •  [D] eterior
ation in air quality [ induced by increased coal use ] , 
even if it does not exceed current s tandards , may 
affect susceptible individual s ,  such as the elderly 
and those with existing pu�onary diseases , under 
those c ircumstances .  In other areas with poorer 
quality air, wh-re pollutant levels already are 
at or near standards , increased use of coal may 
have to be constrained. Forecasts received by 
the Commi ttee indicated that many adverse health 
effects could be avoided by careful siting of new 
• • •  facilities . However , if the standards are 
significantly violated, there inevitably will be 
deleterious public health impacts . The Committee 
is also concerned about those othe� pollutants , 
not covered by EPA criteira standards, such as 
sulfate s ,  POM, etc . ,  for which emission fore-
casts are not available . We need more information . 

4 3  Fed . Reg. 2 2 3 1 ,  2 2 33-34 . 
Sulfur and particulate emissions from coal combustion 

and conversion also exacerbate acid rain . The RaIl Reoort 

stated: 

Emission of S02 ' particularly from coal , and 
NOx from all fossil fuel combustion have increased 
the acidity of precipitation in northeastern 
U . S .  This has decreased fish populations in 
many lake s ,  and may already be reducing forest 
and agricultural productivity. 
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Sulfate and nitrate ions are the predominant 
cause of the acid fallout that has lowered the 
pH ( increased the acidity) of lakes and soils , 
and lowered productivity in many areas impacted 
by emissions from fos sil-fired plants . 

Ibid . ,  pp . 2 23 1 ,  2 2 3 3 .  EPA is currently preparing an extensive 

review of the scientific information available on the adverse 

effects of sul fur and particulate compound s .  See "Air Quality 

criteria for Particulate Matter and Sulfur Oxides , "  vol s .  I-IV 

( External Review Draft NO . I ,  April 1 9 8 0 ) . As a result of this 

review, the levels of the Primary and Secondary Standards for 

these substances may be lowered , perhaps even below the level 

allowed by the current PSD increments . 

In addition, NRDC has petitioned EPA to establish NAAQS 

for fine parti cles , the portion of total suspended particulates 

that is most dangerous to heal th and plays the biggest role in 

acid rain . Fine particles are emitted directly from facilities 

such as this demonstration plant , and they are formed secondarily 

in the ambient air from sulfur and nitrogen compounds and 

particular matter . Such standards would require more effective 

emiss ion limitations at the SRC-II plant than are currently 

contemplated . See 'Petition of Natural Resources Defense 

Council , Inc . ,  for Control of Fine Particles' (May 2 9 ,  1 9 8 0 ) . 
The DEIS projects that particulate and S02 emissions from 

the demonstration plant will amount to 94 and 41 percent ,  

respectively , of the incremental emissions al lowed under the 

PSD rules of the Clean Air Act . These pro j ections raise three 

problems : 
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( a )  Inability to assess accuracy of modeling. Inadequate 

information has been given on the emi ssion factors used to 

generate the es timate of ambient TSP and S02 leve l s .  The DEIS 

soothingly s tates that the TSP projection is "believed" to 

be an overestimate (DEIS , p .  4 - 3 8 ) , but no date are given to 

substantiate this statemen t .  The DEIS identifies coal storage , 

preparation, and handl ing , and the process heat generators , as 

the major sources of particulate emi ssions , and the sulfur 

recovery system and the process heat generators as the major 

source s of sulfur. DEIS , pp . 2-23 to 2-2 7 ,  4-3 9 .  Without 

detailed emissions information described for these source s ,  

i t  is impossible t o  asse s s  th e  credibi lity of the ambient air 

quality modeling. 

(b) Inadequate discussion of control al ternatives . Without 

such data, based on thorough descriptions of the control tech

nology and its operating effectiveness ,  it is impossible to 

determine whether the best pollution control measures will be 

used at these emission points . 

With regard to particulates , the DEIS fails to discuss many 

points in coal storage , preparation , and handling . And at some 

points where control is discussed , the control measures specified 

are ·  demonstrably not the best available . See the Hi ttman Report , 

Table 1 ·Coal Storage , Preparation , and Handling , ·  p. 3 .  For 

instanc e :  

- N o  control methods are specified for conveyor loading , 
transfer points , and discharge . The Hittman Report 
indicates Uhat vacuum hood s ,  scrubbers, and dust 
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suppression techniques are available measures to 
control particulate emissions from this stage of 
the proces s .  

The DEIS indicates that simple water spraying o f  the 
coal piles will be used to control dus t .  It mentions 
a more effective technique for inactive piles , coating 
them with a polymer crust,  but there is no indication 
that this better technique will be used. DEIS , pp . 
2 - 3 3  to 2- 3 4 . The Hi ttman Report recommends the use 
of the polymer crus t .  

- The DEIS gives n o  attention t o  the control o f  
parti culate emissions due to coal pile fires , which 
the Bittman Report , at p .  2 ,  states wi ll be increased 
by use of water spraying on high-sulfur coal , rather 
than the po lymer crus t .  Coal pile fire handling 
techniques must be deve�oped . 

- The DEIS recommends flash drying of the coa l .  DEIS , 
p. 2-34 . The Hi ttman Report agrees that this will reduce 
particulate emi s sions , but states that it may increase 
fire risks . For this reason the best control tech
nology for coal drying consists of using flue gas heat 
to dry the coal , and collecting particulates with a 
baghouse . Hittman Report, p. 2 ,  and Table 1 ,  p .  3 .  

The DEIS ' s  treatment of · the sulfur recovery system, which 

is stated to account for 65 percent of sulfur emi ssions , has 

similar deficiencie s .  First, inadequate data is supplied for 

the acid gas scrubbing system. The concentration of hydrogen 

sulfide in the stream to be sent to the primary recovery system ,  

and the variabi lity o f  the components o f  this stream, are not 

given. These are important data for determining what is the 

best control technology at the primary recovery s tage . The 

Bittman Report points to readily available data missing from 

the DEI S ,  on the diethanolamine and Benfield systems . A 

diethanolamine system is in use at the Fort Lewis pilot plan t .  

Benfielc units are i n  use i n  several coal conversion plants� 

Bi ttman Report, p. 4 .  This data must be analyzed and discussed . 
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The DEIS states that under normal circumstances the acid 
gas scrubbing system wi ll not vent emissions to the atmosphere . 
DE IS , p .  2- 2 6 . But the potential for fugitive emissions o f  
toxic sulfur compounds , such as hydrogen sulfide , carbonyl 
sulfide, and carbon disulfide , as well as carbon monoxide , is 
not discussed . 

The choice of the Claus system for primary sulfur recovery 
depends in part on the unavailable data on the acid gas 
scrubbing system. Other sulfur recovery devices are available 
which can reduce sulfur emis s ions to a lower level than the 
Claus unit ,  such as stretford and Giammarco-ven trocake units . 
The primary reason given for rej ecting these is their asserted 
higher cost . They are also said to be sensitive to variability 
in the incoming sulfur stream, and the latter is said to lead 
to a potential contamination problem. DEIS , p .  2- 2 7 .  This is 
insufficient information on which to base any choices .. Even 
the DEIS , at the same page , admits that further s tudy of these 
al ternatives is needed. The Bittman Report contains much more 
data on these al ternatives than the DEIS . H i ttman Report , 
pp . 5 ,  9-1 0 ,  and Table 2 ·Sul fur Recovery Comparisons , "  at 
pp . 6-8 . Without data on the composition and variabil i ty o f  
t h e  incoming stream, and without far more detailed analysis 
o f  the technological and economic aspects of the many alter
native s ,  intelligent choices cannot be made . 

Similar questions exist with regard to the method for 
cleaning the sulfur-bearing tail gas from the Claus (or other) 
unit .  The DEIS states , at p .  2 - 2 7 ,  that a Super SCOT unit 
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will be used to reduce emissions . The Sittman Report , at p. 9 ,  
states flatly that this is not the best available control 
technology, and discusses mora e f fec tive options . See Table 2 
at pp . 6-8 . It is even possible to run Super SCOT units at 
a higher level of sulfur removal than the DEIS suggests . The 
DEIS itself identifies more effec tive technology , but simply 
states that more study of alternatives is needed . DEIS , p. 2-27 . 
This discussion is far too incomplete to il luminate choices 
with regard to tail gas clean-up . 

The DEIS states tha t particulate and sul fur emissions 
from process heat generation will be limited by burning 
gaseous SRC-II produc t ,  rather than coal with pollution control 
technology . DEI S ,  pp . 2-32 to 2-3 3 .  We must express some 
skepticism that this commitment will be kept, especially if 
the plant is commerci alized, since the SRC-II product so used 
may have a market value sufficient to tempt DOE or the industrial 
partner to sell it . See the Hittman Report , p. 2 3 .  I f  the 
process heat boilers are to be built without the best available 
particulate emission controls , then DOE and the industrial 
partner must make a binding commitment to use only gaseous 
fuels . The commitment must be binding on both the Department 
and the industrial partner , for both operation of the demon
stration plant , and the commercial plant if it is bui l t .  
It must a l s o  b e  enforceable against any other party who may 
assume responsibility for operating the plant at any time. 
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The DEIS states that the ·question whether to buy electricity 

from elsewhere or to build a generator on-site hap not yet 

been decided . DEIS , p. 2-33 . This is a major design decision 

that must be made before an adequate DEIS can be prepared .1 4  

The a i r  quality analysis assumes that on-site generation 

will be chosen, and appears to as sume that such a facility ,  

like the process heat generators , would be fueled by SRC-II 

product, and therefore that extensive technological emission 

controls will not be needed . DEI S ,  p. 2-33 . As above , we are 

skeptical that SRC-II product will in fact be used for this 

purpos e ,  in view of its market value . If on-site generation 

is chosen, a binding commitment to use only gaseous fuels as 

described above is essential here, too . 

( c )  Insufficient remaining PSD increment for commercial 

plant or other growth. The demonstration plant is projected to 

consume 94 percent of the PSD increment for p�rticulates and 4 1  

percent of the available increment for S0 2 ' The commercial 

plant would be 'five times larger than the demonstration . It is 

not conceivable that the plant as presently desi gned can be 

expanded five-fold and not exceed the PSD increments , certainly 

for particulate s ,  and almost beyond doubt for S02 ' Thus, it 

14 / If off-site generation is selected, then the DEIS must 
Include analysis of the environmental impacts attributable to 
the additional generating capacity elsewhere needed to supply 
+�e plant. 
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would appear that without major design changes to lower these 

emissions the commercial plant may not be buil t .  The DEIS 

admits this : ·Consumption of PSD increments could limit the 

construction of a commercial facility at this site . ·  DEI5 , 

p. 4 - 3 9 .  

The efforts of the DEI5 t o  explain this problem away 

will not withs tand even cursory analysis . The DEIS states that 

the TSP modeling projections are thought to exaggerate the 

true impacts . DEIS , p .  4-38 . As discussed above , this state

ment is not substantiated by data . 

The DEIS also states that "502 and particulate emissions fran a 

commercial facility could not increase in proportion to the 

increase in capacity . ·  DEIS , p .  4-3 8 .  Absolutely no support 

is given for this statement. Nonetheles s ,  it has intriguing 

implications . The statement implies that it is possible for 

the plant to expand capacity by five times and still consume 

less than six percent more of the PSD increment . No description 

of the technology to accomplish this comparatively amazing 

reduction is given. If such technology is available , then it 

should be used on the demonstration plant. This would lower 

its consumption of the increment well below 94 percent. 

As for sulfur dioxide, the DEIS appeals to the prospect 

that unspecified 502 removal technologies, which the document 

apparently concludes are not ·available· for the demonstration 

plant, will in fact be "available · by the time the commercial 

plant is buil t .  DEI5 , p .  4- 38 . No details are offered o f  what 

technologies fall into that " in-between" state now , why they 
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are not available for use at the demonstration plant, and why 

they can be relied on to be available in time for commercial

ization . DOE would rely on a "deus ex machina" we have 

insufficient grounds to count on. 

The DEIS identifies one other planned industrial facility 

that would be precluded by the demonstration plant ' s  consumption 

of so much of the PSD increments , the Alka Ohio Coke Plant . 

DEIS , p .  4-3 9 .  There may well be others ; a more thorough 

investigation of the region ' s  economic development plans and 

needs seems to be called for before a major step so limiting 

future options is taken . At the same page , the DEIS states : 

IPSD]  increments were established to allow 
for carefully planned growth and restrictions 
on development due to consumption of an 
increment must be weighed against benefit 
to the area . 

Yet ,  though this is the correct question, the DEIS reveals no 

meani�gful effort to explore or answer it . There is not even 

any indication that State and local governments , whose develop

mental choices may be severely limited by the plant as designed, 

have been inVolved in these critical choices . 

3 .  Contribution to Acid Rain 

Finally, the DEIS gives absolutely no attention to the 

contribution of this plant to the acid rain phenomenon afflicting 

the entire Northeastern region of the united States . The 

demonstration plant will emit considerable sulfur , nitrogen , 

and particulate precursors to the prevailing weather pattern 

that carries this pollution f or hundreds of miles and finally 

brings it down to earth in the form of acid precipitation. 

4 2 

It is now well known that the acidification of precipitation 

is killing all fish life in hundreds of lakes , changing the pH 

of waters and soils , and diminishing forest and agricultural 

productivity . It even accelerates the deterioration of 

buildings and other man-made objects , at a great economic cos t .  

Avoiding this potential contribution t o  acid rain is another 

reason for using truly the best available control technologies 

at the demonstration stage , and especially if the plant is 

expanded to co�ercial scale . The DEIS will not be adequate 

until this problem is adequately discussed. 

4 .  Conclusion 

These comments on air pollution problems from this plant 

demonstrate that DOE has a great deal of additional work to 

do before it has adequately analyzed the potential impacts and 

opportunities for mitigation as NEPA requires . 
� 
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The DEIS Water Quality Ana lysis Is Based Upon Unsupported 
Assumptions and Fails to Consider Likely Changes in 
Conditions 

The water quality analyses contained in the DEIS and the 

Ohio River Basin Commission Water Assessment for Monongahela 

Synfuel Plant (OReC) sketch a comforting image of the plant ' s  

impact upon water quality and quantity , concluding , in essence, 

that the SRC- I I  plant will have minimal adverse effects upon the 

aquatic environment .  However , both documents are premised upon 

unsupported assertions , questionable assumptions , and doubtful 

predictions of future conditions . 

1 .  Discharges of Process Waste Water 

Both documents assume that SRC-II will not discharge process 

wastes s ince the plant is designed for zero discharge , as well 

as for retention and treatment of spills . Accordingly , no 

analysis has been done regarding the pollution effects of such 

discharges . Several questions should be raised . 

a. As the review of the DEIS prepared for EPA by Hittman 

Associates points out , 

Zero discharge is the level designated for 
was tewater and wastewater contaminants . It 
is our suggestion that achieving zero dis
charge of wastewater contaminants is difficult 
in any plant; in a partially experimental 
plant of this nature , it is likely not to be 
achievable . 

Bi ttman Report, at p. iv. 

b. The plant � discharge contaminated runoff in the 

event of rainfall which exceeds the lO-year, 2 4-hour storm. 

(OReC, p. 2 7 ;  DEI S ,  p. 4 - 28 ) . Is that an acceptable design 
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storm? What will be the effects o f  such discharges when they 

� occur? The DEIS merely concludes that potential chemical 

loadings will be 'uncertain , '  and predi cts that effects will not 

be serious since flows (and dilution) will
'

be high during such 

storms ( DEI S ,  p. 4 - 2 8 ) . This prediction is not supported by 

any analys is , and in any event ignores long-term effects that 

could be caused by these chemicals . Finally, DOE apparently 

is consider.ing other plant designs with less evaporation that 

would involve more frequent discharges , i . e . , during less severe 

storms . DEIS , App . C, p. C-2 0 . What could be the effects of 

these? 

2. Water Quality Standards 

The reports make two important assumptions with respect to 

the yardsticks by which water quality impacts will be measured : 

(I )  the parameters to be assessed; and ( 2 )  the ambient levels 

for those parameters . There is no basis to suppose these para

meters will remain unchanged . The DEIS should evaluate possible 

changes between now and 2020 . 
a .  The parameters . OReC concluded , without explanation, 

that the only relevant parameters are Dissolved Oxygen ( DO) , pH , 

and Total Dissolved Solids (TDS ) . OReC , p. 1 2 .  On the other 

hand, water quality data and s tandards exist for a large number 

of other pollutants , including toxics . � DEI S ,  Tables 3 . 2- 3 . 4 ,  
pp . 3-19 through 3- 2 2 .  Indeed, Table 3 . 4  ( p .  3 - 2 2 )  shows sub

stantial numbers of violations wi th respect to EPA water quality 

criteria ( concentration levels ) under existing conditions . 

J;> I " " 



4 5  

Even if the plant does not discharge these pollutants , it is 

conceivable that flaw reductions caused by the plant ' s  consump

tion of water could contribute to increases in· the ambient 

levels (by reducing dilution) , and exacerbate what appears to 

be an existing problem. The DEIS should at least address the 

potential for this effect. 

Moreover , EPA has issued criteria for a number of pollu

tants that are not yet incorporated into West Virginia s tandards 

� DEIS , Table S . l ,  pp . S-2 through S- 3 .  This s i tuation could 

change as the states revise their standards over the years , 

resulting in new state s tandards for which violations are likely 

(compare Table S . l  with Table 3 . 3 ,  for example , with respect to 

Phenol and sulfates15 ) .  If SRC-I I  causes flow reductions which 

decrease dilution, these parameters would become relevant. 

Furthermore, as a result of upcoming EPA proposals , 

additional water quality criteria and standards may be in the 

offing, particularly for toxics . The Agency will publish final 

criteria for 6 5  toxics this fal� and expects to implement at 

least some of those through state water quality s tandards . 

Preliminary criteria are available now . Thus , it seems likely 

that during the life of the plant quite a few new standards will 

be adopted . DOE should address these to the extent permitted 

before the final EIS mus t be completed. 

15/ Indeed, the ORBC report points out that sulfates 
major components of TDS in the Monongahela , then notes 
.no ins�ream s tandards exist for sulfates · ( p .  1 2 )  and 
to ignore that parameter even through the DEIS (Tables 
3 . 4 )  shows violations of EPA ' s  criteria under existing 

are the 
that 
proceeds 
3 . 3  and 
conditions . 
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b .  Ambient levels . The reports also seem t o  assume 

that the regulatory ambient levels (water quality s tandards )  

will not change over th e  life of the product . The Monongahela 

and i ts tributaries are classified for all uses , including 

water supply , contact recreation, and fish propagation. 

DEIS , p .  3-1 8 .  So the ·use clas s i fications · for these water 

bodies cannot get more stringent. But the ambient levels needed 

to support those uses can change whenever better knowledge of 

pollutant effects is developed . This is true particularly 

for toxic pollutants . Note, for example , the DEIS discussion 

of toxics at p. 4 - 2 9 .  

3 .  Effects of Water Consumption 

The documents address in some detail the effects of SRC-II 

on ambient DO and TDS conditions downstream . It is the plant ' s  

consumption of water that will affect water quality to the 

greatest exten t .  Both s tudies begin b y  calculating the volumes 

of water necessary to maintain ambient concentrations under 

certain low-flow conditions . They then predict the extent to 

which future discharges and consumption by other sources wi l l  

affect those volumes and concentrations . Finally , they express 

the impact of SRC-II in terms of the percentage of ·surplus · 

water ( above that necessary to meet s tandars ) that is consumed. 

If wet cooling is used, the demonstration plant will consume 

approximately 2\ of the current desired minimum flow (DEIS , 

p . 4 - 2 0 ) , and the commercial plant approximately 7\ (DEIS , 

p. �-2l ) . In 1 9 9 0  and 2 0 2 0 , the results are not drastically 

:t> , 
-..J 
CO 



4 7 

different, but due to increased consumption from other sources 
there are likely violations of water quality standards (OREC , 
pp. 2-3 ) . These conclusions , of course ,  depend on several 

as sumptions .. 
a .  OREC assumes that BAT treatment by other sources 

will reduce DO loadings from J 5 4 , 0 0 0  lb/day to 7 7 , 0 0 0  lb/day 
by 1 9 9 0  ( p .  1 9 ) . This is a huge , important reduction that even 
OREe admits is speculative . BAT regulations are under review, 
and probably will not be as restrictive as has been assumed 
(OREC, p. 2 0 ) . Yet , neither report as sesses the impact o f  
such l e s s  restrictive co�trols o n  the plant ' s  water quality 

effects . 
Moreover , as the Pennsylvania DER points out (OREC, p. 4 2 ) , 

BAT technologies (esp�cially for thermal discharges ) may result 
in consumptive uses " s everal times higher than that pro j e c ted 
by the Pa . State Water Plan . " Apparently, OREC relied on 
these Pennsylvania pro j ections ( p .  1 3 ) . Most important, the 
predictions of future consumptive use assume � increase for 

electric power generation through 2 0 2 0  ( p .  2 5 ) . And , even a t  
present capacity, the u s e  o f  cooling towers at generating 
plants and other indus trial facilities (under new BAT regulations ) 
would cause a -maj o r  increase in consumptive use pro j ections n 
(p . 2 5 ) .  

b .  The major water quality problem from the commercial 
plant will be TDS violations . OREC predicts that TDS standards 
will not be met from 1 9 8 0 - 2 0 2 0  ( p .  J 2 ) , and even that conclusion 
is based on quest ionable assumptions . Contrary to ORBC ' s  
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statement ( p .  3 2 ) , Pennsylvania does not presently achieve 
i ts TDS s tandard ( see p. 4 6 ) . Moreove r ,  OREC assumes a 
5 0 %  reduction of TDS from newly active and newly abandoned mines 
(p. 1 8 ) , but admi t s  that EPA regulations presently do not 

even regulate that parameter (p. 1 9 ) . And , as with the DO 
s tandard discussed above , ORBC ' s  questionable predictions of 
future consumption could a f fect this problem. 

c .  A significant assumption throughout these docu
ments is that 80 cfs of flow will be available from the new 
Stonewall Jackson Dam. �, �, OREC , pp . 2 1 ,  3 0 .  But , 
Pennsylvania DER has recommended agains t allocating this supply 
to SRC-II consumption (OREC , pp . 4 ,  4 3 ) ; the storage capacity 
of the Dam is at issue in current litigation (OREC, p. 4 5 ) ; 
and it is uncertain in any event whether the 80 cfs wi l l  even 
reach the point at which it is needed (OREC, p. 4 6 ) . 

d. Although no data are given, OREC assumes that "major 
leakage problems' at some lock-and-dam sites will be corrected 
before 1 9 8 5  ( p .  2 2 ) . DOE should spell this s i tuation out in 
some deta il .  

e .  The proj ections for the commercial plant as sume that 
water consumption will not increase in proportion to the in-
crease in production capacity ( five-fold) . DEIS , pp . 4-20 through 
4-21 . The bas is for tha �  assumption is no t presented . 

4 .  Sludge D i sposal 
Sludges will be incinerated and the res idue placed in a 

hazardous waste land fil l .  OREC, p. 2 7 .  Given present doubts 
about future landfill capacity , these conclusions should be 
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questioned . If residue is stored on- s i te because space is 

unavai lable in RCRA-approved landf ills , water quality problems 

1 5a/ 
could resul t . ---

5 .  Spills 

DOE admits that " the possibility of a product spill is 

recognized as a serious threat to river water quality , "  but 

goes no further because "the probab ility of its occurrence is 

unknown . "  OEIS , pp , 4- 2 9 ,  4-21 through 4 - 3 2 . As noted else-

where in these comments , DOE was aware that a series of s ignifi-

cant spills have taken place at the Fort Lewis Pilot Plant . 

The fai lure to report that fact in the DEIS is outrageous . 

6 .  Entrainment 

There may be signifi cant impacts from entrainment o f  

aquatic organisms i n  intake structures . DEIS , pp . 4 - 3 1 ,  4- 3 2 .  

The discuss ion on p .  4-31 i s  illogical and inconclusive, and 

DOE ' s  prediction of no s ignificant effect apparently is based 

on modifying the design and , again, using Stonewall Jackson 

Dam ( p .  4 - 3 2 ) . 

The water quality asses sment is inadequate to the point of 

uselessness . It cannot purport to supply the information for 

a reasoned dec i s ion. 

15a/ Whether the sludge can in fact be satisfactorily incinerated 

is doubtful. See Part D, below. 

D. 
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THE DEIS DOES NOT CONTAIN EVEN A MINIMALLY ADEQUATE 
DISCUSS ION OF THE KNOWN &�D POTENTIAL HEALTH AND 
ENVIRONMENTAL IMPACTS OF TOXIC CHEMICALS USED IN , AND 
RELEASED BY THE SRC-II PROCESS ,  OR OF OPPORTUNITIES TO 
MITIGATE THESE IMPACTS 

The DEIS grossly fai l s  to present a complete evaluation o f  

the chemicals that a r e  known and potential dangers to human health 

and the environment associated with the SRC-II -proce s s .  It 

completely fail s  to discuss either the number of dangerous 

substances found in the process streams , wastes , and product s ,  

or the full range O f  adverse effects (ranging from cancer and 

mutation to neuro:ogical disorder s ) , reported to be associated 

with them. This failure i s  all the more serious since much 

of the voluminous data available was prepared under contract 

to DOE, and since the agency has ready access to that prepared 

for EPA and other agencies or reported in the open literature . 

The DEIS also fai l s  to portray the consequences of operating 

at that site a commercial plant five times the size o f  the 

demonstration plant. 

The chemical hazards that this DEIS so inadequately sur

veys have convinced some analysts that the direct coal l ique

faction methods are the dirtiest and most dangerous o f  all the 

synthe tic fuels proces ses . A full review of the chemical 

hazards in the SRC-II process will forcefully indicate the need 

for the best possible control measures at the demonstration 

plant. This is especially the case since the demonstrat ion 

plant is to serve as a proving ground for pollution control tech

nology as well as for the conversion process itsel f .  
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Yet the DEIS gives only the sketchiest , most superficial 

description o f  the measures available to contain or destroy 

these substances .  Insufficient data i s  given t o  determine a 

"materials balance " for the potentially dangerous substances 

in the SRC-II proce s s .  Few design deta ils have been offered. 

An inadequate basis has been given on which to j udge the 

effectiveness and completenes s  o f  measures to contain or 

destroy toxic organ i c  chemicals or trace metals that may 

escape into the workplace , the air, wate r ,  or groundwate r ,  

o r  the cost of alternative s .  

The deficiencies o f  the DEIS ma y  well b e  due t o  the fact that 

the list of preparers in Section V includes � � with profes

sional training and experience in toxicology , epidemio logy, or 

other discipl ines concerned with evaluation of chemical health 

hazards ( e . g . , biochemi stry, biophysiology, pathology , pharma

cology, or medicine ) .  DOE will have to enlist the assi stance 

of professionals with appropriate expertise to prepare an ade� 

quate analysis of the health and environmental hazards posed by 

this plant. 

A review of j ust a portion of the voluminous literature pre

pared for or available to DOE revea ls far more detailed infor

mation on the known and potential health and environmen tal hazards 

from the chemical substances associated with the SRC - I I  process 

than one would guess existed from reading the DEI S .  

Below w e  discuss some o f  the substances that ma y  b e  released 

for human and environmental exposure, the hazards associated 

5 2  

with them. This is only a start; DOE has a n  obligation t o  prepare 

a complete analysis in the EIS of the known and potential hazard s .  

These substances should b e  regarded a s  " s ignal" compounds ,  

which may b e  accompanied in the same process streams and emissions 

by many other hazardous compounds as wel l .  They indicate the pre

sence of hazards requiring the very best control measure s .  

1 .  Hazardous Substances in .the SRC-II Process Streams , 
Wastes , and Products Which Are Potentially Available 
for Human and Environmental Exposure 

Coa l  conver sion processe s in general , and th e S OC - I I 

pr oceS3 i� par t icular, gener ate a l arge number o f  t oxic 

chemicals , eac!l of wh i c h  need s t o  bl! addressed for its 

potential t � xicity. 

A r ecent r e por t for DOE b y  the Ba ttelle Paci fic Northwest .l6I 
Laboratories c oncluded t h at the heavy d i stillate f r act ion o f  

the S IC - I ! pr oduct wa s car cinogenic , mutagenic , and 

teratogeni c .  In s k in p a inting e xper iments in m ice,  S OC - I I  

heavy d i s t illate caused 100 % tumo r incidenc e a t  th e hi gh and 

medium do ses , and a s ignificant t umor incidence a'lt the l ow d o se 

as well . The heavy d i s t illa t e  also wa s mutagen i c  in the Ame s 

t e s t  and c a u sed c e ll transfontatian in S y r ian h amster embr y o  

cells . FUr thermore , i t  caused clef to palates , imma tur e lung s , 

and hernia ted d i aphragms in up t o  7 n  o f  f e tuses when g iven O n  

day s 12 - 16 o f  gestation . 

16 / -
De par tment o f  Ene rgy , " B iomedical S tu d ies on So lvent 

Refined Co a l  ( S RC - II ) Liquefac tion Mater ia ls : A.. Status Repor t .  
Repor t P r epa r ed by Ba ttelle P a c i fic No r thwe s t  L3boratory f o r  
th e U . S . Depar tme n t  o f  Energy , "  Publication PNL- 318 9 ( 19 7 9 )  
( h e r e inafter c i ted a s  " Ba t telle He a l th S tudies R e port" ) 

):> 
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Th � c 3. [ c i nogenic , mutagen i c ,  a nd t eratogenic p r op e r t ies o f  

th � heavl d i stillata we r ·� s a i d  to b e  d u e  t o  pr ima ry amine 

polyc,clic a �oma t ic hydrocarbons ( P AH) . 

Th i s  r a i s e s  an important issu e with r espe c t  to t h e  DE IS . 

Th e D EIS s tates that most o f  the s ignif icant h uman e xposure t o  

S R: - I I mater i a l s  wou l d  be from acut e  rath e �  t h a n  chronic 

e p isod e s ,  a nd w ould a r ise f r om o ccasional a cc idental em iss ions 

o r  sp i l l s . Howeve r ,  the PAH benzo [ a ] pyre n "  i s  known t o  be 
17 I 

c a r c i nogen ic i n  s ingle � e xper lments; - and o ther 

polycycl i c  aroma t i c  hydrocarbo n s  presen t in cOL l , such as 

ch rysene , methYlchrysenes , b enzanthracenes , b enzac r id ines , 

aminoanthracene s ,  aminofluorene s ,  and naphthylamines ar e also 
181 

among the most p o tent c a rc i nogens k nown- Th i s  r a ises t h e  

v e !: y  real pos s i b i l i t y  o f  s ignif ican t carcinogen i c  r i s :< ar i s i n g  

f r om s ho r t- t e r m  l a<lks  a nd s p i l l s ,  a nd t h is should b e  a dd r essed 

i n  the DEIS . 

12/ 
Pi erce,  " TUmor- Promot ion b y  L i m e  O i l  i n  the M O l!S e  

FO r estomach , ·  Nat u r a  vol . 18 9 ,  p .  16 4 ( 19 6 1 ) ; Hugg i n s  & Yang , 
- In duction and E ::< t lnction o f  Mammory C a ncer S c ience,  v o l .  1 3 7 

p .  2 5 7 ( 19 6 2) ; Lomb a r d . vessel inovi tch , " Rena l Carc inogenes i s  
by B e n zo [ aJpyrene P r oc .  A.me r. AS 30C . C a :l ce r  Re search, v o l  .. 1 3 ,  
p .  4 9  (Narch 19 7 2 ) . 

1�1 Internat ional Ag ency f o r  R e search o n  Ca nce r ,  I AlC 
Monographs on the evaluat iO :l 0 f Car c i nogen i c  R i  s"'f('()[ Chern ica l s  
t o  Man: 
---VO l. 3 .  " Ce r tain Po lycyclic Ar omatic Hydrocarbons a nd 

He terocyc l i c  Compound s "  ( 197 3) . 
Vo l .  4 ,  · Solfte A r omatic Am ines, Bydrazine a nd Related 

Substance s and Miscellaneo u s  Alkylating �ge n t s "  
( 1 9 741 . World B e a l L'> O�g anizat ion , Ly o n ,  Fr ance. 

54 

Th e B a t telle He a l th S tudies Report d id not f i nd the l i gh t  

d is t illat� o r  t h e  middl e  d ist illate s t o  b e  carcinogeni c O r  

g enoto::< i c .  Ho we v e r ,  t h is a ppears t o  b e  a funct io n o f  t h e  t ype 

o t  tes t systems Batte l l e  used , �athe r th4 n a testament to the 

r elat ive sa fety o f  t h ese pr oducts .  B o th t h e  l ight a nd m iddle 

d i s t illates , <I wel l  as the gase s gene rated in the S R: - I I  

pr ocess , contain n umerous c h emi cals w h ich a r e k nown t o  b e  

carc i nogenic o r  genotox ic , o r  t o  b e  developmental taxie s o r  

poten t  neurotoxins .  These include : 

� .  P r esent i n  t h e  l ight d is t illate , b enzene : 5  a 

known huma n carc i noge n .  I t  has bee n  iden t i f i e d  a s  a cau s �  o f  

l eukemia i n  h uman�/ e ven though i t  d oes n o t  c ause s k in t umo rs 

i n  animal s k i n-pa inting expe r iments , th e only typ �  of  

c a r c inogenesis b ioassay u sed in  t h e  DOE s tudy . 

Aniline . Aniline , present in the light and middle dis

tillates , was carcinogenic in rats in a bioassay conducted by 

the National Cancer Institute . �1 

�. Indole is also found in the lig h t  fraction o f  

SRC- I I  distillates , and, like benzene , has also been implicated as 

a cause of leukemia . One study found that subcutaneous 

l2/ In fante e t .  a l . , - Le ukemia in B e n zene Wor kers , "  La nce t ,  
Jul y  9 ,  197 ,.-;-pp: 7 6 - 7 8 ( 19 7 7 ) ; 

---

O t t  et a l . ,  " Mo r tality Among I n d iv iduals O cc upationally 
EXpose<:rtO"Benzene , "  EXhib i t  15 4 ,  OSHA Benzene Hea r ings , July 
1 9 - Au gu s t  10 , 19 7 7 .  

�OI Na t ional Ca ncer I n sti tute " B ioassay o f  An i l ine 
Hyd rochlo r i d e  fo r pOss i b l e  Carcinogenicity , Na tiona l Canc e r  
I n s t i tute C a r c inogenesis Technical Re.por t  S e r ies NO . 130 , 
washingto n ,  D . C. , DHEW publicatio n NO . (NI B )  7 8 - 13 8 5 ( 19 7 8) . 
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i n j e c t ions o f  1 %  i ndole i n  50 % pr opylene g lycol pr oduced 

myeloid leukemia i n  r at s  w i thin 6 months. 2!/ 

Quinoline . Quinoline , found in l ight and medium distillate s ,  

induces liver tumors i n  rats and i n  mice . 221 It i s  mutagenic i n  

the Ames test , 2 31 and causes chromosonal aberrations in Chinese 

hamster cell s . �  

Phenol and Cresols . Mixed phenols from shade oil s ,  although 

not carcinogenic themselve s ,  promoted the carcinogenic acti v i ty 

of benzo [ a ] pyrene in skin painting experiments in mice . �  A 

recent literature review noted that all phenols and cresols teste� 

caused chromosome damage in a variety of � vitro test systems , 2 61 

even though at least some were not mutagenic in the specific tests 

used in the Battelle s t udie s .  

� Eh r har t ,  & S t ich , " un :lersuchungen u ber E x per ime n telle 
Leukamien : I I .  Di e Ind o l- Leukam i e  be i de r we i ss e n  Maus , "  
KI in .  W ichenschr .  Vo l .  3 5, p p .  5 0 4 - 5 1 1  ( 1 9 5 7) 

22./ H i r aro e t  a I . , " ca r c inogenic A c t i v i ty o f  Q u i noline on R a t  
Live r , ' cai1C'erResearch , vol . 3 6 ,  pp . 3 2 9-3 3 5  (197 6 ) ; 
Sh inohar a ,  e t .  a 1  , " Ef fects o f  v a r ious Fa ctors o n  t h e  
Induct io n  o rrIVe r  rumor s i n  An ima ls b y  Qu inol ine , "  Gann , Vol . 
6 8 ,  p p .  7 8 5 - 79 6  ( 1 9 77) • 

--

2J/ Ho llste i n ,  e t  a I . , " Qu i nol ine : Co nvers ion to a Mu tagen b y  
Human and Rod e n  Llve r ,  II Journa l o f  th e Nat iona l Cance r 
In s t i.tute , v o l .  6 0 ,  p p .  40 3 - 410 (1978) . 

24/ Matsuoka , e t  a I . , " Ch romosomal A b e r rat ion T e s t s  on 2 9 
Chemica l s  com6Tne3 w i t h  59 M i x  i n  Vi tro , "  Muta t i o n  Resea rch , 
v o l .  6 6, p p .  2 p - 290 ( 1 9 79) 

- --

�I Bogpvsk i ,  & M irme , · Co-c arcinogenicity o f  P henols f r om 
Eston i a n  Shal e  Tar s  ( Oi l s) , "  Environment a l  Hea l t h  Perspective s , 
vol'. 3 0 ,  p p .  1 7 7 -17 8 ( 19 79) . 

�I De a n ,  " Ge netic Tox icology o f  Benzene , To luene , X y lenes , 
and phenols ,  Muta t i o n  Research vol . 4 7 ,  pp . 75-9 7' ( 19 7 8 )  
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Phenol a nd c r eols a re pr ese n t  i n  the l ight a nd med ium 

d i s c i l l a t  .. S IC - I I fr ac tions , and we be lieve that a mor e  

.. xtensive b a ttery o f  g enet ic t e s t ing t han Ba ttelle p e rformed 

wOLl l ::l  demons t r a t e  the potent i a l  o f  th .. se fractions t o  cause 

chromosom .. d amag e .  

Th io phene. Thiophenes a re pr esent i n  the l ight a nd medium 
d i s t illate s ,  and the i r  presence raise s th e poss ibili t y  o f  
neur otoxi c i ty o f  these f r ac t ions . Da il y  in j ect ions o f  

thiophen .. have been found to caus e degene r a t i o n  0 f the 

c e rebellum and o ther b r ai n  a r eas of d ogs . 11/ Other 

invest igato r s  have found the same type o f  b r a i n  d .. genera t i o n  

w h e n  t h ey admin i s tereed th iophene t o  r at s . ll!.1 An o ther s tudy 

has r .. por t e d  that i:1halation o f  thiophene e f fect s  the flexo r 

r eflexes i n  r abbi t s ..u  and o n  .. i nvest igator s tated that 

i nhalation of o nly 0.8 mg/m3 o f  t h iophene c a u sed changes in 

h uman e lectr oencephalogr ams .' 30 1 

27 I Cl i nton , " lh iophene a nd De r iva tives , ·  API Toxicoloaical �, Amer ic a n  Pe troleum Inst i t ute , Wash,ng ton ,  D .C. , (194 8) 
28 1 Br adley « B er ry ,  " E f feccs o f  Th iophene o n  t h e  p u r k i n j e  
Cel l  Dendr i t i c  Tre e :  A QUanti ta t i v e  Gelg i Study . 
Ne Llrooa thology a nd Applied N e u robio logy, vol . 5 ;  p p .  � -16 (1979) ; 

He rndon , " Th iophen� Induced G r anule C e l l  N e crosis  i n  t h e  R a t  
Cerebellum: An Electron M i croscop i ::  S tudy . Exper iment a l  Bra i n  
Research , V o l .  6 ,  p p .  4 3- 6 8  ( 19 6 8) . 

12.1 M i khailets , .. t a I . , " To xicology o f  Th iophene , ·  Gi g.  Tr . 
Pro f .  Zabo l .  vol:-ro; pp . 57-5 8 .  Biologica 1 Abstracts , vol . 
rr;p:-n256. 

..lC.I Kh i kmatullaeva, " Da ta to S u bstantiate the Max imum 
permi s s ibl e Concentrat i o n  o f  Th iophen e in t h e  Atmos pher e "  Gig

� �. V ol .  3 2, pp.  3 -6 ( 1 9 7 7) ( B iolog ical Ab s tracts,  v o l .  4 , p .  6 3 74 3) . 
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Hyd r oa"n s ul f ide a nd c a r bon d i sul f ide. H 2S a nd C S 2 

w i l l  be pr esent i n  the gase s  generated by th " coal l ique fac t i o n  

pr ocess . H 2S i s  p a r t ially d anger ous , b ecause a s ingle 

e xposure to more than 300 m glm3 c an c ause unconsciousness a nd 

deat h ,  and those who surv ive exposu r �  a t  such leve l s  often 

-- 31 1 
expe r i ence long-l ast ing damage to t h e  nervous s ystem.- Even 

cur r �ntly accepted occupat iona l exposu r e  l im it s  may no t pr ov ide 

an adequate margin of s a f�ty f or the n eu r o toxic e f fects o f  

H
2

S .  Th e t
'
h r eshhold l im i t  v a lve-t ime we ighted average 

(TLV-T\1A) standa r d  adopted by the A/IIe r ican Conferenc z o f  

Governmental I n dustr ial Hyg ienists i s  1 5 m glm3 
• ..JZI One 

investigator r epo r ted tn'at e xposure to o nly 10 nrilm3 for 1 2  

hou r s  p e r  day over 9 0  days caus e d  b r a i n  damag e a n d  ab,lOrmal 

nerve conduction in r ats • .J3/ Ca rbon d i sulf ide i s  a l so a 

human neurotoxin. Seve r a l  human expidemiologic stud ies 

r eviewed by N IOSH i nd icate t h a t  o ccupational e xposure t o  c a r bon 

d isul fid e is associated w i th bo th psycholog ica l di sturbances 

and s evere p o lyneur opathies . 

J!/ Na ti o nal I n s t itute f o r  O c cupational S a fety a nd He alth, 
" cr iter i a  fo r a Recommended Standard • • •  Occupat iona l Expos u r e to 
Hydrogen S u l f ide , ·  Washingt o n ,  D .C .  DH Eli p u bl ication N O . 
(NIOSH ) 7 7 -15 8  ( 19 7 7) . 

321 Amer ican Co nference o f  Governmental I n dustr ial 
Hyg ien ist s , " Threshold Limi t Values fo r Chem ica l Substanc e s  and 
Phys ical Agents i n  the li o r kroom E n v i r onment w i th In tended 
Change s fo r 197 8 . "  ACGI H ,  Cincinnat i ( 197 8 ) . 

111 Duan , " Da ta f o r De termi n i ng t h e  Ma ximum p e rmi ss ible 
Concentrat i o n  o f  Hydrogen Sulfid e i n  th e Atmo s pher i c  Ai r .  
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Pregnancy complications and various ovarian a n d  menstrual 

cycle disorders were also noted in women exposed to carbon disul

fide . 
341 

Mixtures of hydrogen sulfide and carbon disul fide are 

teratogenic in rats. 351 In addition to the chemicals listed above , 

there are several metals with known toxicity that are likely to be 

present in one or more of the fractions during the SRC-II process 

and possibly also in the end product s .  

g sen i c .  Ar senic i s  a k nown h uman c a r c i nogen. 1i1 S tudies 

have shown tha t certa i n  smelter wo r ke r s  who inhaled h i g h levels 

of a r senic tr i ox ide W e r e  at 4 to 12 t imes the r i s k  o f  

d eveloping l ung c ancer t h an unexposed w o r ke r s .  37 I 

.1!1 See NIOSH , note II above 

351 Ba r i lyak e t .  a l . , " Ef fects o f  Small Co ncentrations o f  Car b o n  Disulflde and Hydrogen Sulfid a o n  rntraute r i n e  
Development i n  Rats , "  A r  kh. An a t .  H i sto l .  Em b r iol . , v o l .  6 8 , pp . 7 7 - 8 1  ( Ru ss i a n  w i th Enghsh summa r y )  ( 19 7 5 ) . 

.1§1 Al thouse , e t  a l . , " An  Evaluatio n  o f  C h emicals a nd 
Industr i a l  Processe s ASsoc iated with canc e r  i n  Human s  Ba s e d  Human a nd A n  imal Da t a o  I AIC Monographs 1 t o  20 , ·  Ca ncer Resear ch , vol . 4 0 , pp .  1- 12 ( 19 8 0 ) . ---

]]/ In ternational Agency f or Re search on Cance r ,  I AIC 

on 

Mono ra hs on th e EValuat i o n  o f  Carc ino en i c  R i s k--orChemicals to Man, va . , p p .  - 7 3 ,  War Hea th O !': g an l za t l.O n ,  Ly on , � (19 7 3 ) ; Kur a tsune , e t  a l . , "Occupationa l Lu n g  Canc e r  Among Co pper S m e l ter s , "  International Jo u rnal o f  C a nce r ,  v ol .  
13 ,  pp . 5 5 2 - 5 5 8  ( 19 7 4 ) ; TOkdome & KUratsune , " A  Coho r t  Study on Mor tality f r om C a ncer and O ther Ca uses Among W o r k e r s  at a Metal Ref i nery , "  " Internat iona l Journa l o f  Cance r ,  Vol . 1 7 ,  pp . 
3 10 - 317 ( 1 9 7 6) .  
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Arsenic pollution in the general environment also appears to 
U../ 

be associated with increased risk of lung cancer. Skin 

cancer in humans is also causally associated with exposure to 
� 

arsenic. 

Mercury A discussion of the toxic potential of mercury 

must be based on considerations of the toxicity of mercury and 

inorganic mercury compounds , as well as that of the alkyl mercury 

compounds (especially methylmercury) .  Mercury and inorganic 

mercury conpounds are central nervous system toxins , producing 

signs of irritability , excitability, etc. They also accumulate 

in the kidney, leading to proteinuria, renal failure , etc. 

Several alkyl mercury compounds are also known to induce central 

nervous system disorders and renal effects . In addition, 
4.11../ 

methyl mercury is known to be a human teratogen. 

Nicke l .  Several forms o f  nickel are carcinogenic i n  ani-

:nr- , 
mals. Nickel subsulfide produces lung cancer when 1nhaled 

by rats .  Nickel carbonyl increases the incidence of lung 

tumors when inhaled by rats . Intra-muscular injection of several 

other nickel compounds (nickel powder, oxide , carbonate , sub-

sulfide , and nickelocene) has produced local sarcomas in rats , 

Blot & Fraumeni ,  "Arsenical Air Pollution and Lung Cancer, " 
Lancet (1975)  vol. i i ,  p. 14 2 .  

Althouse , !! !!.. , note 3 6  , above . 

National Academy of Sciences ,  Assessment of Mercury in 
the Environment , Washington , D .  C. (1978) 

41 1 
. 

-- Althouse , et al . ,  note 36 , above . 
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,4 2 1 
mice and namster.-- Increased incidences of cancer of the 

nasal cavity, lung , and probably larynx, have been observed 

in nicke l refinery workers . Exposure to nickel also produces 

dermatitis .  

Chromium. Chromium is a human and animal carcinogen. 
u/ 

An increased incidence of lung cancer has been observed among 

chromate workers , chromium plater, and chromium alloy 
44 1 workers . -- Several forms of chromium have also been found to 

4 5 1 produce local sarcomas in rats . -- Chromic acid and the chro-

� International Agency for Research on Cancer , IARC Mon�
rachs on the Evaluation of Carcinoaenic Risk of Chem1cals to 

Man , vol. 1 1 ,  pp. 75-11 , World ilealth Organizat10n , Lyon . France (1976)  

.iY Althouse , �. ,  note Ji above . 

W !ARC , vol. 2 , note E. above . 

�I 

Taylor, "The Relationship of Mortality and Duration of 
Employment as Reflected by a Cohort of Chromate Workers , .  
American Journal of Public Health, vol . 5 6 ,  pp. 2 18-229 
(1975 )  ; 

Davie s ,  "Lung-Cancer Mortality of Workers Making Chrome 
Pigments , "  �, ( 1 9 7 8 )  vol. 1 ,  p . 384 ; 

Waterhouse ,  �Cancer Among Chromium Platers , "  British 
Journal of Cancer , vol.  32 , p. 262 (1975 ) ; -------

Royle , "Toxicity of Chromic Acid in the Chromium Plating 
Industry , ·  Environmental Research, vol. 1 0 ,  pp. 39-53  ( 1975 ) 

Pokrovskaya & Shabynina, "Carcinogenous Hazards in Pro
duction of Chromium Ferroalloys , "  Gig. Tr . Prof. Zabol. , 
vol .  10 , pp . 2 3-26 ( 1 9 7 3 ) . 

IARC ,  vol .  2 , note 11 above . 
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mates are also skin irritants , a n d ,  at lower exposure leve l s ,  
�I 

the chromates are sens i ti zers . 

�. Lead is a general metabolic poison , documented in 
both humans and laboratory animals , that affects the central and 
peripheral nervous sytem, the kidneys , the reproductive system, 

4V 
and behavior . - ·  Furthermore , lead acetate induces kidney tumors 
in mice and rats upon oral administration. Lead acetate , lead 
subacetate , and lead phosphate are carcinogenic in rats when ad-�I 
ministered by various routes .  Limited epidemiological 
evidence of lead exposure in smelter and lead workers showed in
creased cancer morta lity . The excess of tumors was seen in the 
respiratory, urinary , and digestive systems , although tumors 

uJ at no site alone were signi ficantly increased. 
�. Exposure to cadmium andlor certain cadmium com

pounds may result in a wide range of toxic effects . A number of 
investigators have found that workers exposed to some form of 
cadmium are at increased risk of developing cancer of the pos-

�I National Academy of Sciences , Chromium: Medical and Biological 
Effects of Environmental Pollutants , Wash1ngton , D . C .  (1974) . 

iLl National Academy of Science s ,  Lead in the Environmen t ,  
washington , D .  C .  ( 1 9 8 0 ) . 

�I International Agency for Research on Cancer ,  IARC Mono
raphs on the Evaluation of Carcinogenic Risk of Chem1cals to 

-_. " pp . 40-5 0 ( 19 7 2 ) . 

�I Althous e ,  � �. , note � ,  above . 
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tate , respiratory system, a n d  kidney . 5 01 Several forms of 
cKmdum are also carcinogenic in rats and mice following subcu

taneous and intramuscular administration . � Cadmium is also a 

mutagen, capable of causing point (gene) mutations and chromosomal 
damage . 521 Numerous investigators have found cadmium to be a 

potent teratogen and fetotoxic agen t .  In a recent review of these 
studies, �he Battelle Memorial Laboratory concluded that a no-obser
vable-e ffect-level could not be established. 21/ 

Some of the tOAic properties of SRC-II-related chemicals 
are summarized in Table I I - l .  

sol 
IARC , vol . 1 1 ,  note � above . 
Kjellstrom , et al . ,  "Mortality and Cancer Morbidity Among 

Cadmium-Exposed workerS: A Preliminary Report .  Environmental 
Health Perspectives ,  vol .  2 8 ,  pp . 199-204 ( 1 9 7 9 ) . 

51/ -- Althouse, et al . ,  "An Evaluation of Chemicals and Industrial 
Processes Associated With Cancer in Humans Based on Human and 
Animal Data : IARC Monographs 1-20 , "  Cancer Research , vol . 4 0 ,  
pp . 1-13 ( 1 9 8 0 )  
521 - Environmental Protection Agency , " Rebuttable Presumption 

Against Registration and Continued Registration of Pesticide 
Products Containing Cadmium , "  42 Fed. Reg. 56 5 7 4 .  ( 1 9 7 7 )  

.531 See EPA, note � ,  above . 
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Table II-I : Summary of Toxic Chemicals and Effects 
Other -

causes Reproductive and 

� 
Ouarosare Developnental 

Carcirocrenic Damage Teratoge!uc 'l\:)xici ty 
:it>lycyclic 
a.r::rnatic 
hydroca.rl::>ons 
Benzene 

+ 
+ 

Aniline + 
Izx!cle + 
Ol:i=line + 
Phemls (praroters) 
Cresols 
'Ihio,nene 
Hydrogen 

sulfide 

Cal:bon 
disulfide 

Arsenic 

� 
Ni.ckeJ. 
Chromil.lll 
Lead 

Cadmil.lll 

+ 

+ 
+ 
+ 
+ 

+ 

+ 
+ 

+ 

+ + 

+ 

+ 
+ + + 

'l\:)xic to Other 
Neurotoxic Organ Systans 

+ 

+ 

+ 

+ 

+ 

+ (interferes wit.'c 
blood ' s  ability 
to carry oxyge."l) 

+ (skin, eye) 

+(liver, kidneys , 
heart, bleed) 

+ (kidneys) 

+ (skin) 
+ (skin) 
+ (kidneys , blc:od

fOJ:ming systan) 

The forgoing i s  not an exhaustive list of all the toxic 

chemicals in the SRC-II proces s ;  it i s  merely intended to illu

strate some of the potential human health problems that have not 

been dealt with in the DEI S .  Each of these toxic chemi cals may 

be present in 

Waste streams 

Fugitive emissions from the plant 

End-product s .  

For this reason, we believe that the DEIS should attempt 

to quantify the amount of possible human exposure to these toxics , 

and should also address specific measures which will be taken 

to mitigate exposure . 
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From this review , it should be clear that there are very 

serious hazards associated with the chemicals in the SRC - I I  

process. From the dis ingenuous s tatements in the DEIS , 

however , one would get no inkling of the fact that this data 

exists and that it is a matter of serious concern. The 

DEIS attempts to summarize and pass off these problems in 

one paragraph ( p .  4-1 , footnote omitted) : 

Certain SRC process intermediates , products , 
by-products , and wastes will contain trace 
metals and organometallic compounds . Selected 
streams may also contain a broad range wf 
complex organic materials , including polynuclear 
aromatic hydrocarbons (PAHs ) , aromatic amines , 
and heterocyclic ' sulfur compounds that are known 
or suspected to be ( 1 )  mutagenic or teratogenic 
in microbial systems or ( 2 )  carcinogenic or toxic 
in laboraotry animals . Although not proven by 
direct experiments , it is suspected that these 
materials are carcinogenic or toxic to man . 

Th " " 
� 

1S 1S an unacceptable understatement. 

2. The DEIS ' s  Discussion of Occupational Health Risk 
Is Inadequate and Blatantly Irresponsible 

The DEIS states at p. 4-1 : 

In an SRC plant, these complex organic compounds 
result primarily from the hydrogenation reaction. 

Screening chemical and biological analyses of 
available SRC pilot plant materials by Battelle 
Pacific Northwes t  Laboratory do indicate that 
selected materials are biologically active . 
However , the extensive industrial hygiene program 
in place since startup of the Fort Lewis SRC pilot 

5iI It is also erroneous and incomplet e .  Teratogenesis is 
revealed by human and animal s tudies , not microbial tes ts , 
and the s tatement contains no reference to the direct human 
evidence of cancer and other toxicity in humans . 
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pl ant ( 5 years ) has prevented any chemically 
traceable incidents in the work force. ( I t  
should be noted that this period i s  well beyond the 
latency period of about 1 0 0  days for the appear
ance of skin tumors in experiments wi th laboratory 
animals . )  This is in distinct contrast to experi
ences in previous coal hydrogenation plants where 
equivalent industrial hygiene practices were not 
employed . [Footnote omitted . ]  

This paragraph is incorrect , misleading , and shows either a 

great ignorance of the scientific principles for evaluating 

occupational health hazards or a callous di sregard for workers ' 

safety . 

Firs t ,  the reference to "biologically active " compounds i s  

an understatement o f  the available data t o  a point approaching 

cover-up . 

Second , DOE has no basis to conclude from the Fort Lewis 

experience that its industrial hygiene pract ices have been effec-

tive and that workers are not subject to serious risks . MOst 

cancers have an average latency period o f  more than 20 years 

between the onset of exposure and diagno s i s  o f  disease . Five 

years experience without "chemically traceable incidents" i s  

simply too short a time to draw any conclusions , especially con

sidering the known hazards of the chemicals involved. 

Third, the Fort Lewis work force is too small a sample 

to warrant putting faith in the absence of observed effects . 

Effects occurring at very serious rates can escape detection 

in small studie s .  

� 
I 
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Fourth , the DEIS provides no details on the kinds of 

industrial hygiene measures that are followed at Fort Lewis , 

the kind of monitoring of exposure being done , and the 

kind of medical surveillance being performed . Without this 

data, there is no basis for evaluating the Fort Lewis experience . 

Experience at other pilot plants is not encouraging . 

We understand that workers at the H-Coal plant are not required 

to wear protective clothing, take no protective measures other 

than a shower at the end of a shi ft, and were given a medical 

exam only before beginning work . 

Perhaps the most serious omission from the discussion of 

health and environmental hazards in the DEIS is the lack of any 

mention at all of the only major epidemiological experience 

available . This is the study of skin cancer incidence among 

workers employed at the coal hydrogenation plant at Institute , 

West Virginia, in the 1 9 5 0 ' s .  Among the 3 5 9  workers examined 

over a period of five year s ,  10 developed skin cancer. This 

was � times the expected incidence . 
.551 

The cryptic 

reference in the paragraph quoted above to "experiences in . 

previous coal hydrogenation plants " would alert no reader 

unfamiliar with this literature to the Institute experience . 

� Sexton, "The Hazards to Health in the Hydrogenation of 
Coal : IV . The Control Program and the Clinic Effects , "  
Archives of Environmental Health , Vol .  I ,  pp . 2 0 8 - 3 1  ( 1 9 6 0 ) . 
Follow-up stud�es have not found a demonstrably high rate o f  
systemic cancers among the 10 worker s ,  but this is t o o  small A 
sample on which to base any negative conclus ion s ;  the possi
bility of a significantly elevated risk ' s  escaping notice in 
so small � sample are very high. 
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The DEIS ' s  evasive attempt to distinguish this data away 

cannot possibly s ucceed without more data on the Fort Lewis 

experience yielding convincing reasons why the Institute 

experience should not be accorded great weight . 

Finally, the DEIS makes the incredible statement tha t ,  

since the workers a t  Fort Lewis have been exposed t o  these 

chemicals for longer than the 100-day period usually necessary 

to generate skin cancers in rodents , they have nothing to 

worry about. Any beginning student of toxicology knows that, 

s ince A rodent ' s  li fespan is about 2 years and a human ' s  is 

about 70 year s ,  one cannot make these direct comparisons . 

The 1 0 0-day s tretch of an animal ' s  l i fe mOre nearly corresponds 

to 10-15 years of a human ' s  life . The Hittman Report, on p. 2 6 ,  

stated: "This comment is both uncalled for and irresponsible . "  

In sum, the National Institute for Occupational Safety 

and Health, an agency far more expert in matters of worker 

safety than the preparers of this DEIS , has stated that more 

serious occupational hazards should be expected than what is 

already eviden t ,  as time accumulates and the number of workers 

increases : 

Coal liquefaction materials contain potentially 
hazardous and biologically active substances . 
Many of these ma terials have not been character
ized as to their composition and/or health 
effects . Although some of the avai lable infor
mation has demonstrated a direct association 
be tween coal liquefaction materials and carcin
ogenicity, NIOSH believes that future investi
gations may find a greater occupa·tional 
hazard than is currently documented in the 
literature . This belief arises from the 
apparent similarities of the potential 
toxicities of coal liquefaction process 
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materials and those materials known to be 
produced in coke oven and coal tar processes , 
which have been associa ted with a higher cancer 
risk . �I 

The DEIS shows no prudent caution that suggests DOE understands 

this . 
3 .  The DElS Has Not Fully or Adequately Described the 

Potential for Fugitive Emissions or . the Means to 
Minimize Them 

The OEIS contains an inadequate discussion of the potential 
for exposure to haz ardous chemicals from fugitive emissions . 
This encompasses risks to both employees and the general 
public . Fugitive emissions will contain many of the 
most chemically and biologically active compounds associated 

with the process . Fugitive emissions can be expected under 
both normal and upset conditions . 

At several points in the SRC-ll proce s s ,  reducing atmo
spheres are created under conditions of elevated temperature 
and pressure -- for example , during hydrogenation stages . 
Emissions during these s tages are likely to result in oxidized 
chemicals , particularly if the process chemicals go through 

radical intermediates . The DElS does not discuss 
the probable nature of these intermediates and their fate upon 
exposure to the atmosphere nor does it assess whether the 
toxicity of the trans formed compounds is similar , greater , or 

less than coal or the SRC-ll product chemicals . 
The vague block diagram of the plant (Figure 2 . 1 ,  DElS , 

p. 2-5) provides no useful information on potential fugitive 

s61 Harri s ,  et al . ,  ·Coal Liquefaction : Recent Findings in 
Occupational safety and Health " (NlOSH , January 1 9 8 0 ) . 

7 0  

emission points , o r  of t h e  chemical composition of the streams 
which may leak from them. The Hittman Report ,  p. 2 0 ,  notes 
that without more detailed design fugitive emi ssion points 
cannot be identified with any specificity , and the bes t controls 
cannot be described. Nonetheless , the Hittman Report presents 
more detailed discussion of fugitive emissions control than 
the DElS . See Table 5 "Hydrocarbon Emission Contro l , " pp . 18-19 . 

This table identifies many serious data gaps in the DElS , 
ranging fron'- complete f:t.i lure to discuss potential emission 
sources to specification of less than the bes t available 
methods to contain and repair leaks . The Report emphasizes 
the need to· use the most advanced materials and best design 
to contain leaks and the need for intensive monitoring and 

maintenance .  See Table 6 ,  ·Occupational Health Emission Control 
Technolo gy , " p .  3 1 .  

A common failure o f  many corporate fugitive emissions 
control programs is that low-level leaks are "tolerated" and 
fixed only on regular maintenance routines at long in.tervals , 
rather than being monitored for continuously and repaired 
immediate ly . With the numerous and potent toxins in the SRC-ll 
proces s ,  such a practice would be unacceptable . The leak 
detection and repair program must be described in much more 
deta i l .  

Much more attention must b e  paid to the potential for large 
fugitive emissions during " non-norma l" condition s :  upsets and 
emergencies .  upsets wi ll be a frequent occurrence 
at a demonstration plant , and major equipment process failures 
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leading to enormous releases of chemicals are likely to occur 

as well. Many of the equipment upsets and failures that are de

scribed have to do with conditions of runaway temperature and 

pressure , which may require venting of equipment contents to the 

controlled combustor and flare . Little attention is given in 

the DEIS to the possibility of ruptures of pipes , valves , seal s ,  

and pumps from similar temperature and pressure excesses . 

One extremely important question is the degree to which 

fugutive emissions can be captured and routed to the controlled 

combustor. The DEIS provides some indication that this will be 

done with some of the emission point s ,  but it is not possible 

to appraise what untapped opportunities may exist , since no 

significant design information is available . 

4 .  More Design Detail I s  Necessary For Adequate Consider
ation of the Controlled Combustor and Flare 

The controlled combustor and flare combination appear to be 

a reasonable approach , in concept , to minimizing toxic emissions 

from process leaks , upset s ,  and emergencie s .  However , far more 

detailed design information is needed before intelligent comment 

can be made on the adequacy of the planned units . No dimensions 

or operating characteristics of these units are given except in 

the most conceptual fashion . As the Bittman Report states (p-2l-

2 2 ) : "Unfortunately , although the system is discussed at every 

opportunity in the draft EIS , absolutely no data are given . "  All 

we have been able to learn , from conversations with some govern-

ment officials , is that the controlled combustor may be 40 feet 

in diameter, with 12 inch thick walls , and perhaps several hun-

dred yards long. If this description is close to correct,  this 
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i s  no trivial piece of equipment. No basis has been given for 

evaluating the completeness of the destruction of toxic 

chemi cals to expect in normal circumstances , let alone during 

upsets or emergencie s .  The Rittman Report states ( p .  2 2 )  that 

the flare may contain " s i gni ticant quantities of PNAs [poly

nuclear aromatic hydrocarbons -- among the carcinogenic hydro

carbon emissions to be expected) and vaporized trace elements , 

while the ash from inc ineration will contain concentrated soluble 

sale s . "  Much more data must be provided before there will be a 

sutticient basis tor evaluating the degree ot risk to public 

health. 

s .  The DEIS Exaggerates the Likelihood o f  Achieving 
Zero Discharge ot Toxics-Laden Wastewater, and 
Discusses No Back-Up Water Pollution Treatment 
Plans 

As mentioned previous ly, the DEIS ' s  conclusion that 

there will be no toxic water pollutant problem trom the 

demonstration plant is a critical assumption in assessing 

effects on the Monongahela Rive r ,  aquatic life, and downstream 

user s .  The DEIS state s ,  at p. C-20 , that the was tewa;er 

will be evaporated oft , and the sludge incinerated at a temp

erature sufficient to destroy toxic organic contaminants . But 

the Bi ttman Report indicates , at pp . 11-1 2 ,  that i t  is very 

unlikely that sufficient water can be removed so that the sludge 

can be effectively incinerated. There is likely to be so much 
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water left in the sludge that the toxic components will not be 

destroyed . The energy requirements of a successful incineration 

system, under these conditions , would be very high . 

Thus , the Hittman Report (p . 1 3 ) concludes 

that the options described in the DEIS "are not likely to achieve 

zero discharge , and as a resul t ,  some wastewater will have to 

be discharged . "  The Report adds : "The DEIS does not describe 

anything to handle this contingency . "  The Hittman Report 

describes candidate systems for this purpose at Table 

3 , ·Summary of Applicable Coal Liquefaction Wastewater Control 

Technologies , "  pp . 14-15 . A thorough , realistic analysis of 

the prospects of achieving zero discharge and an adequate 

facility for removing toxic pollutants from the wastewater 

before discharge must be a part of the DEIS . 

Even if the cooling towers work as planned, there will be 

an enormous fogging and icing problem, since a very large 

volume of water has to be eliminated . The DEIS also states (pp . 

C-27 to C-2 9 )  that if a wet cooling tower sys tem is used there 

will be some toxic discharge from the cooling towers . It 

has been suggested the towers be located where the toxic pollu-

tants fall to earL� on the plant site , so that they can be 

re-collected by the water processing system. This suggestion 

disregards the fact that employees will be exposed thereby . 

Bittman Report , p .  3 0 .  This is not an adequate solution . The 

colling towers must be designed to avoid toxic contamination 

of the dri f t .  

7 4  

6 .  The DEIS Inadequately Addresses Toxic 
Contamination of SRC-II Products 

The DEIS gives little treatment to the toxicity of the 

SRC- II products . Depending upon what they contain and how 

they are used, people may be exposed to increased risks o f  

cancer and other serious diseases . 

The Battelle studies on the SRC-II products discussed 

above , reveal that the middle fractions are heavily contaminated 

with carcinogens , mutagens , and teratogen s .  Also as discussed 

above , the lighter fractions of the products contain known 

carcinogens and other toxins . A recent report prepared for 

DOE indicates that most of these products are more heavily 

contaminated than the conventional oil-derived products they 

would substitute for . Enviro Control , "Relative Health Effects 

of Gasoline and Heating Fuel Derived from Petroleum or Synthetic 

Sources , "  (Draft, May 1 3 , 1 9 8 0 ) . The DEIS should reflect 

consideration of this report and other available information 

that has bean ignored . 

The DEIS reports on a test burn of SRC-II product at a 

New York City electric generating station that normally used 

conventional oil . DEIS, p. 4-8 . The SRC-II product resulted 

in higher emi ssions o f  polycyclic aromatic hydrocarbons and 

fine particles which cause cancer and chronic obstructive 

respiratory diseases and are especially hazardous 

in combination. See Perera and Ahmed, Respirable Particles :  

» 
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Imcact o n  Health and the Environment, pp . 3 8- 3 9  (Ballinger, 

1979) . This extra pollution was being emitted in a very 

densely populat,d area. It is not enough to dismiss this 

extra pollution by saying it is less than would arise from 

direct use ot coal . The DEIS should address the question 

whether restrictions in the kinds or location of certain 

uses are necessary . 

Diesel fuels trom SRC-II product will also elevate 

carcinogenic tine particulate emissions trom diesel vehicles . 

This results from the higher aromaticity ot S RC-derived fuel as 

compared with conventional diesel tue l .  This problem must 

also be considered . 

The DEIS ( p .  4�2) states that hydrotreating SRC-II 

products signiticantly reduces their mutagenicity in the Ames 

assay . This process reduces levels ot polycyclic aromatic hydro

carbons and other genotoxic organic compounds , thus presumably 

lessening the carcinogenic and mutagenic risk to humans in the 

use ot these products . At p .  4-3 the DEIS states that 

hydro treating would be seriously considered "only if further 

studies indicate the health hazards of SRC fuel produces to be 

much more serious than now anticipated . "  In view of the degree 

to which the DEIS has understated the health hazards associated 

with SRC-II chemicals , it is necessary that DOE completely 

re-evaluate the advisability of hydrotreating . 
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E .  The DEIS Contains An Inadequate Discussion ot Emergencies 
and Upsets 

The proposed SRC-II process has never been commercially 

demonstrated. Since relatively little is known about the process 

it is likely that there will be unexpected occurrences at the 

plant. Many of those failures will doubtless be relatively 

minor: pumps will fai l ,  seals will leak, lines will clog . But 

some of those tailures may be extremely grave : fires or 

explosions may occur, there may be large spills ot hazardous 

chemicals, unexpected pressure buildups may require a rapid 

release of large quantities of hazardous chemical s ,  tloods may 

occur, or trains carrying SRC-II materials may ' be derailed. 

There are several characteri stics o t  coal liquetaction 

processes that render liquefaction plants prone tO �encies and upset. : 

o As the National Institute for Occupational Safety and 

Health recently noted , " the combination of pressure 

temperature , solids, liquid s ,  and handling tound in this industry 

is not tound in any other single industry . "  L . R .  Harris, !! !!. ,  
Coal Liguefaction: Recent Findings in Occupational Safety and 

� (Washington, D . C . : National Institute for Occupational 

Safety and Health, January 1 9 8 0 ) , p. 12 . [Hereafter cited as 

"NIOSH Study . " ]  

o The pressures and temperatures employed in coal 

liquefaction processes tends to produce erosion, corrosion , and 

cavitation in plant equipment. Ibid . ,  pp . 12-13 . 

o The processing of mixtures of solids, liquid s ,  and 

dissolved gases at high temperatures and pressures makes it 
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difficult t o  prevent leaks around rotary shafts in stirrer s ,  

centrifugal pump s ,  valve s ,  and other proce ss equipment. �. , 
p. 13 . 

Despite these unique condition s ,  the DEIS is almost 

totally barren of discussion of major emergencies and upsets 

or of methods for preventing , contro lling , or responding to 

such emergencies ' or upsets. The three most prominent omissions 

are the failure to discuss chemical spi l l s ,  the failure to 

discuss the possibility of fire and explo sion, and the failure 

to adequately discuss the venting of large quancities of fl ammable 

and toxic material . 

1 .  The DEIS Fails t o  Discuss the Possibility of Spills 
of Hazardous Material s 

As noted in detail above , the SRC-II process involves 

numerous hazardous material s .  EVen the fuel to b e  produced a t  

the plant will be highly toxi c .  There are a number of possible 

sources of spills at the proposed plant: valves may be accidentally 

left open by plant employees ,  equipment may break down or rupture , 

or operators may make mistakes while loading or unloading chemicals 

or fuel. Hazardous chemicals that escape can harm workers , 

damage plant equipment, or seep into the ground where they can degrade 

water supplie s .  The DEIS does n o t  discuss the alternatives that 

are available for preventing these spills nor does it discuss 

approaches for minimizing the damages of spil l s  that do occur. 

The possibility of serious spills from the SRC-II plant 

is not merely a remote threat. The SRC-II pilot plant in Fort 

Lewis ,  Washington , has experienced a number of sp ills which 

7 8  

secretary Duncan ' s  Regional Representative has termed 

· s ignif icant . n  See Memorandum to George Fumich from Jack B .  

Robertson, Subject : Urgent t'larning o n  Washington State 

Environmental Enforcement Action Against DOE Contractor ,  

May 2 1 ,  1 9 8 0 ,  p .  1 .  The most recent o f  those significant spills 

occurred on December 1 9 ,  1 9 8 0 ,  while workers were transferring 

SRC-II distillate from a storage tank into 50-gallon drum s .  

Because a plant worker failed to check a valve, 2 , 3 3 6  gallons 

of liquids drained from the tank and into the soil over a 

two-hour period. �. ; see also Energy Daily, July 29, 1 9 8 0 ,  

p .  1 .  I t  appears that the spills that have occurred at the 

pilot plant may produce disasterous environmental consequences . 

As the Secretary ' s  Regional Repre sentative noted in his memo : 

�. 

The State believes that the December 1 9 ,  1 97 9 ,  
spill together with earlier unreported SRC 
spills pose a threat to nearby State water s ,  
including a ground water aquifer used by 
residents of the Ft. Lewis Mili tary Reservation 
for drinking water and a lake used as a salmon 
hatchery. 

Incredibly, the DEIS makes no mention of the spills despite the 

fact that DOE had been aware of them for months prior to release 

of the DEI S .  � 

JLr The actions of DOE and P&M with respect to the spill raise 
serious questions concerning the integrity of the NEPA proces s  
and t h e  suitability o f  P & M  t o  serve a s  prime contractor for the 
SRC II pro j ect . Although the latest major spill occurred on 
December 19 and P&M ' s  state water permit requires it to notify 
the state of any spi lls in excess of 500 gallons, P&M failed to 
notify the state until January 9 .  On May 7 ,  the state issued P&M 
a Notice of Pena lty, fining the company $ 2 0 , 0 0 0  and ordering it 

( footnote cont ' d  on next page) 
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It is critically important that the new draft o r  supplemental 

EIS issued on this pro j ect contain a detailed account of the 

pilot plant spil l s ,  their impacts , and their signi ficance for 

the design of the demonstration plant . Among the questions 

that need to be answered are : 

o What accidental discharge prevention measures will be 

employed at the plant? 

o Wil l  concrete pad s ,  diking , and liners be used? If so, 

how wi l l  they be designed? 

o If chemicals do escape onto the ground what will happe" 

to them? What are the precise soil characteristics at the plant 

site? What is the nature of the groundwater system? 

(footnote cont ' d  from previous page) 

to undertake certain cleanup, removal and assessment activities . 
Press reports indicate that, rather than promptly cleaning the 
spi ll , P&M spent its time attempting to " avoid the fine and limit 
the cost of disposal and remed ial action . "  Energy Daily, July 2 9 ,  
19 8 0 ,  p .  2 .  The actions o f  P &M i n  failing to report the spi l l  and 
in attempting to avoid i t s  cleanup responsibil ities indicate that 
the company may not be the appropriate firm to provide environmental 
management of DOE ' s  first major coal liquefaction plant. The 
revised draft of the EIS should specifically examine P &M ' s  and 
Gulf ' s  record of environmental management and should determine 
whether another firm would best build the SRC-II demonstration 
plant. 

As for DOE ' s  role wi th respect to the spill , it appears 
that the Department ' s  interest in keeping news of the spi l l  
o u t  o f  the newspapers and away from Congressmen and state 
officials interfered wi th its regulatory respons ibilities . 
See footnote 3 , supra . Although DOE learned of the spill on 
December 2 7 ,  it did not report the spill to state officials . 
Energy Daily, July 2 9 ,  1 9 8 0 ,  p. 2 .  Sadl y ,  the failure of DOE 
to report the spill to the state, the Department ' s  attempts to 
keep information concerning the spill from the public , and the 
failure of the agency to even mention the spi l l  in the DEIS 
cast doubt on the credib i l i ty of the entire DE IS and the NEPA 
process . All information concerning the spill should be re
leased immediately to the pUblic and DOE should act to assure 
that the persons respons ible for keeping the spill out of the 
DEIS do not control prepara tion of the new draft or suppla�ental 
EIS . 
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o How will DOE monitor the groundwater for leaks 

and spills? 

o If a major spill occurs and escapes from any safety 

system, what impacts would occur? What would be the effects 

on the groundwater? On the Monongahela River? 

2 .  The DEIS Fails to Discuss the Prevention and 
Fighting of Fires and Explosions 

The National Institute for Occupational Safety and Health ' s  

recent study o f  the health and safety problems associated with 

coal liquefaction concl uded that : 

Fire and explosion hazards are potentially 
significant as most coal liquefaction processes 
operate at high temperature and pressure and 
contain flammable mater ial s .  

NIOSH Study, p .  1 0 .  

The risk o f  fire and explosion at this plant i s  borne out by 

the experience of the petroleum industry . The American Petroleum 

Institute reports that there were 1 8 6  refinery fires and 5 tank 

farm fires in 1 9 7 5 .  
Despite the signi ficant risk of fire o r  explosions the 

DEIS contains no detailed analysis of the SUb j ect. As such, this 

EIS stands in sharp contrast to EISs on other large plants such 

as petroleum refinerie s .  For example, the Army ' s  final EIS on 

the Hampton Roads Petroleum Refinery contains data on the reported 

number of refinery fire s ,  a discussion of possible evacuation 

of the surrounding community in the event of fire , a description 

of the design of the fire water di stribution piping grid , a 

description of fire fighting equipment and procedures, and a 

description of the fire alarm system. U . S .  Army , Final 
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Environmental Impact Statement, Hampton Road s Energy Company ' s  
Portsmouth Re finery and Terminal , Port smout h ,  Virg ini a ,  
August 1 9 7 7 , pp . 4 - 7 0  t o  4-71 , 4 - 8 0  t o  4 - 8 2 ,  C- 7 ,  B-1 6 0 .  This 

EIS should contain no less detailed an analys i s .  In addition, 
the EIS should discuss des ign methods that will be employed to 
minimize the possibility of explosions and fires . 

] .  The DEIS Fails to Adequately Discuss the Dangers 
of Sudden Venting o f  Flammable and Toxic Materials 

During operation of the SRC-II plant it will sometime s be 
necessary to release large quantities of flammable and toxic 
materials in a very short period of time . As noted above , small 
routine upset releases will be burned in a control combustor. 
However ,  in an emergency , when the contents of a large unit such 
as the dis solver must be rapidly vented , the DEIS notes that i t  
.will require bypassing the controlled combustor with the stream 
directed to the e levated flare . "  DEI S ,  p. 2-1 1 .  The DEIS contains 
no discussion of the impacts or dangers of such venting to the 
elevated flare. Officials at EPA indicate that such venting may 
produce a flame 6 0 0  feet high and two hundred feet acro s s .  � 
Many questions remain unanswered concerning this venting proce s s .  
How often is i t  likely t o  occur? What will happen if the pilot 
in the flare isn ' t  operating at the time of the venting? What 
emissions will result from the use of the flare? How will the 

s� One government official quipped that it "was nice of Gulf 
to put the flare high on top of a mountain so that the folks 
in New York can see the flame . "  
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flare affect those living nearby? A l l  of these questions 
should have been treated in the DEIS . 

Particularly dis turbing is the definition of an "emergency" 
as an event whose emissions exceed the capacity o f  the con-
trolled combustor , when that unit has not even been designed 
yet.  DEIS , p. 4- ] 6 .  Presumably , the unit can be made larger 
or smal ler . It is essential that the DE IS reflect more 
complete design than thi s , so that one can appraise the number 
and severity of emergencies and the need for a control led 
combustor that is larger or smal ler.  

TD i s  slippery definition of �emergeDcy n leads us to wonder 
about the d i stinction between "normal operating conditions " 
and ftupsets , ·  as wel l .  S o  much o f  the DEIS ' s  analysis of 
impact s  i s  dependent on the qualifier "under normal circum-
stances . "  Without a solid definition of what constitutes an 
upset -- not in terms of equipment not even yet designed -- it 
is impossible to tell what portion of the operating time "normal 
circumstances" actually encompas s .  

4 .  DOE Mus t Perform a Safety System Analysis Before 
Preparation of the EIS 

I t  apparently is DOE ' s  intention to delay analysis of these 
emergency and upset issues until after the EIS process is 
complete . The DEIS indicates that these issues will be dealt 
with in a "safety analysis report" to be prepared "before 
operation is initiated . "  DEIS , pp. 1-1 8 ,  2-11 . Such a delayed 
analys is , howeve r ,  wi l l  not comport with the requirements of 
NEPA. Under NEPA, the decisionmaker must have an analysis of 
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all significant impacts before committing agency resources . 

�, �, CEQ NEPA Regulations , 40 C . F . R .  S 1 5 0 6 . 1 .  There 

can be no doubt but that emergencies and upsets have the 

potential for producing significant impacts . 

It is not surprising that DOE believes it would be 

advisable to delay preparation of a detailed safety analysis . 

Here, as elsewher� effective analysis is frustrated by the 

attempt to base the DEIS on a conceptual plant design. Such safety 

analysis can be mos t  useful when it occurs during plant 

design and, as discussed above , the design for the proposed 

plant is presently incomplete . As DOE and P&M complete the 

plant design, they should perform fault-free system analysis and 

failure-mode evaluation of the proposed pro j ec t .  These tech

niques will provide sufficient safety data for inclusion in 

the new or supplemental EIS for the plant. The National 

Institute for Occupational Safety and Health has recommended 

the use of these techniques in the design of coal gasification 

plants . Their recommendations apply with equal force to the 

SRC-II process . NIOSH explains that 

Most health and safety ha%ards will arise 
during maintenance work or because of a 
failure in any one of a large number of pieces 
of equipment or process lines. Therefore, 
to reduce the potential for exposur e ,  all 
possible failure modes during normal operation 
during maintenance must be anticipated, 
examined , rated for risk factors (frequency 
and severity) ,  and controlled to the greatest 
extent possible. 
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One way of approaching this formidable task 
is fault-tree system analysis and failure-mode 
evaluation. The requirement of a system safety 
analysis imposes a disciplined and inclusive 
approach to safety and health considerations .  
The analysis should include, but not be limited 
t o ,  procedures for operational start-up , 
normal onstream operation, shutdown , and 
emergencies. This technique should be used 
before and during plant construction, throughout 
the life of the plant, and whenever changes in 
the process are contemplated. Fault-tree 
analysis has been used in coal gasification pilot 
plants and is currently used by the world ' s  
oldest and largest plant to provide advice to 
engineers working on the design and construction 
of new facilities . 

System safety analyses afford the opportunity for all responsible departments--including process engineering, mechanical engineering, safety engineering , maintenance , operations , and plant management--to become involved in decisions that will affect employee protection. (References omitted . )  
National Institute for Occupational Safety and Health, Criteria 
for a Recommended Standard • • • Occupational Exposures in Coal 
Gasification Plant s ,  September 1 9 7 8 , p. 5 9 .  

5 .  The Analysis of Potential Train Spills Is Misleadini 
The train accident analysis computing the likelihood that 

a spill will occur in the rail transport of the SRC-II product 
is misleading . The computation (p.  4-6) is based on a figure 
representing the number of accidents per million train miles 
on a national scale . This figure does not represent the like
lihood of spills on the two transport routes being considered; 
hence, it ignores the effects of traffic congestion, population 
density and its associated intersecting with train routes , the 
type of car being used, and other factors which may influence 
accident rates along these routes . The accident data should be 
speciric to the Northern and Southern transport rail lines . 
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Second, the data is based on a figure of 2 3 2  chemical 
spills per 1 0 3 5  accidents ( p .  4- 6 ) . The DEIS gives no indi
cation of the type of accidents considered . The critical 
question is how many o f  the accidents considered involved 

Will trains including substantial numbers of chemical cars . 
the SRC-II product be transported in unit trains ? If so , 
how does that affect the probabi lity of an accident resulting 

in a major spill? 
Finally , the DEIS dismisses the potential dangers of 

a ma j or accident and spill with the obs ervation that 
the acute hazards to the public and to the 
environment associated with the transport
ation and s torage of SRC distillate products 
are considered to be no greater than those 
presented by many other materials now in 
commerce . 

DEIS , p. 4-7 . Whether or not that observation is true, i t  
cannot substitute for analysis of the potential impacts o f  
a n d  mitigation measures for the material this proposed federal 
action will cause to enter the stream of commerce . 

F .  

8 6  

The DEIS ' s  Treatment of Fish and Wildlife Resources 
Is Inadequate 
Unfortunately , the Department of Energy failed to consult 

with the U . S .  Fish and Wildlife Service before completing the 
DEIS , as required by the Fish and Wildlife Coordination Act . 2V 

As a result of this lack of consultation , the DEIS ' s  treatment 
of fish and wi ldlife resources is inadequate . As the Fish 
and wildlife Service noted in its review of the DEIS : 

The effects of air and water discharges from 
the proposed synfuel production plant on fish 
and wildlife and their habitats were not fully 
addressed in the draft statement. The impacts 
on fish and wild life from project related 
streamflow diversions and solid wastes are not 
fully addressed. However , based on the infor
mation provided in the DEIS , the Department 
of Interior • • • is of the firm opinion that 
much additional environmental protective measures 
[sic) need to be incorporated into the final 

pro j ect (Demonstration and Commercial Projects ) .  
FWS Memo , July 8 ,  1 9 8 0 , p .  7 .  

The deficiencies in the DEIS ' s  treatment of fish and wild-
life resources fall into two broad ca tegories : 

1 .  Inadequate analysis o f  impacts , and 
2 .  Failure to address important mitigation measures . 
1 .  Inadequate Analys is of Impacts 

a .  Site Analysis . In its comparison of alternative 
sites , the DEIS based conclusions on a number of questionable 
assumptions . Firs t ,  in spite of repeated assertions that the 

2l/ United States Fish and Wildlife Service, July 8 ,  1 9 8 0 ,  
Memorandum t o  Director o f  Environmental Pro j ect Review , from 
Area Manager, FWS Harri sburg , Pa . ,  re Review of DEIS , SRC-II 
Demonstration Pro j ect (hereafter cited as "FWS Memo � ) . 
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facility will occupy less than 3 0 0  acres ( 1 1 5  hal (DEIS , p .  2 - 1 4 ) , 

DOE refused to consider alternative sites wi th less than 1 3 0 0  

acre. ( 5 2 5  h a l  (DEIS , p .  B-2 ) . Thi. figure appears arbitrary 

and preclude d consideration of 11 of the 27 original .ite s .  

Second , the site analysis process did not include fish 

and wildlife populations or habitats among the environmental 

parameters used to compar� alternative sites . Resident or 

migrant fish and wildlife inventories should be 
'
variables in 

the consideration of alternatives , in order to substantiate 

the claim on page 2-23 that "al ternative sites were evaluated 

to a degree of detail neces sary to determine whether they 

offered potential for appreciably reduced impacts . "  

b .  Effect. at the Proposed Site . The DEIS has not 

adequately examined the impacts of construction and operation 

at the proposed site . A basic flaw which prevents this analysis 

is the lack of a specific site plan and design. A lack of a 

detailed site construction plan (DEIS , p .  4 - 1 4 ) , of the siting 

of hazardous waste containment (�. , p. xxvii) , and of pro

duct storage facilities (�. , p .  2-20) prevent an analysis 

of the quantity or quality of site disturbance of fish and 

wildlife resources .  

Impacts of Water Consumption . The impacts of consumptive 

water use are underestimated . First, the DEIS claims that the 

increased productive capacity of the commercial phase will not 

have a proportionate impact on water consumption. DEIS , p .  

xxii . This statement i s  unsubstantiated and should be clarified . 

8 8  

The impacts o n  fish and wildlife are directly dependent o n  the 

quantity of water withdrawn from the river . The DEIS ' s  claim 

that "consumptive water use is  not expected to have a significant 

impact on the river ' s  biological resourcer (DEIS , p. xx) , i s  

unsupported and contradicted b y  other data i n  the EIS . In 

making this claim the DOE has ignored project-caused impingement 

and/or entrainment of larval and adult fin fishes and the 

associated . destruction of phytoplankton . � DEIS , p. 4- 3 1 .  

I t  bas ignored the reduction in the dilutive capacity o f  the 

river and the effect of the increased concentration of pollu

tants from other source� on the river habitat. It bas based 

part of it. conclusion that no signi ficant impacts will occur 

on the construction of the proposed Stonewall Jackson Reservoir. 

This Dam is currently inVOlved in a court suit and construction 

may be altered or prevented . In any event, the increase in 

water flow from this source has been planned for recreational 

and other uses and will not be available for use by this 

project. 

The approach velocity at the intake structure is not 

identified in the DEIS . � DEI S ,  p .  4-31 . Even if little 

adverse impact occurs as a result of consumption, an approach 

velocity as high as an intake velocity of 10 f/s could have 

severe effects on entrainment and impingement rates . The 

Fish and Wildlife Service recommends an approach velocity of 

. 5  feet per second wi·th adequate fish screening facilities and 

other protective devices . See FWS Memo, p. 5 .  
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Floodplains and Wetlands . The effects of the project 
on floodplains and wetlands are insufficiently presented . On 
page 4 - 7 2 , the DEIS states that those wetlands along the river are 
not valuable ecological resources . This is a ludicrous comment . 
The value of wetlands to wildlife is clearly demonstrated by 
the data showing that the wetlands in this area support greater 
diversity of species than other areas . DEIS , p .  0- 3 ;  see also, 
FWS Memo , p.  5.  Furthermore , the importance o f  floodplains 
and wetlands are well documented in Executive Orders 1 1 9 8 8  and 
11 9 9 0 .  

The procedural requirements o f  Order 1 1 9 8 8  are elucidated 
in guidelines o f  the Water Resources Council ( 4 3  � 6 0 3 0 ,  
February 1 0 ,  1 9 7 8 )  and require federal agencies to : 

1 .  Determine i f  the proposed action i s  i n  a base 
f loodplain; 

2.  Provide early public review; 
3 .  Identify and evaluate practicable alternatives to 

locating in the base floodplai n ;  
4 .  Identify impacts of the proposed action ( specifically 

address impacts on water resources including the 
natural s torage and groundwater recharge functions 
o f  the floodplain) ; 

5 .  Identify measures to m�n1�ze harm and restore and 
preserve natural floodplain value s ,  including 
the control of wetland drainage , channelization , 
and water withdrawa l ;  

6 .  Reevaluate alternatives t o  determine i f  the 
floodplain site is the only practicable alternative ; 

7 .  Issue findings and a public explanation , and provide 
a brief comment period prior to agency action ; and 

8 .  Implement the action, while insuring that the 
action is carried out in compliance with the order . 

In addition, the CEQ regulations at 10 C . F . R .  1 5 0 2 . 2 5 ( a )  
state : 

( a )  To the fullest extent possible , agencies shall 
prepare draft environmental impact statements 
concurrently with and integrated with environ
mental impact analyses and related surveys and 
studies required by the Fish and Wildlife 
Coordination Act ( 1 6  U . S . C .  Sec . 661 et seq . ) , 
the National Historic Preservation Act of 1 9 6 6  
( 1 6  U . S . C .  Sec . 4 7 0  et seq . ) , the Endangered 
Species Act of 1 9 7 3  ( 1 6  U . S . C .  Sec . 1 5 3 1  et seq . )  
and other environmental review laws and 
executive orders . 

DOE has not complied with this requirement . It has not 
conducted the requi site Fish and Wildlife surveys .  Nor has 
it prepared the floodplain/wetland assessment . These studies 
must be completed and integrated into the new draft or 
supplemental EIS . 

The DEIS states that wetland impacts cannot be assessed 
because their abundance near the site is unknown . DEIS , p .  4-1 6 .  
The abundance o r  relative number o f  wetlands does not affect 
the significance of any single wetland as this statement 
implies . This statement does indicate , however , that DOE has 
much to do in nature of a site analys is . 

Furthermore , the DOE plans to fill the floodplain ( p .  4 - 7 2 )  
t o  20 feet above the 5 0 0  year flood stage in order t o  provide 
coal s torage . Is this the most reasonable alternative consistent 
with the Executive Order on Floodp lain Development? On page 
4-7 5 ,  the DEIS considers three alternatives to the location 
of this storage facility -- ( 1 )  location near the process are a ;  
( 2 )  pipeline and ( 3 )  location uphill from the plant with a 
pipeline down to the operation area . These should be further 
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developed and the environmental impacts of these considered . 

The Hittman Report recommends the third location above the plant 

as a preferable alternative to floodplain fill (Hi ttman Report, 

p. 23) . 

Gras slands . On page 4-1 7 ,  the DEIS states that shrub and 

tree grasslands are not high quality habitats . This state-

ment is incorrect; grass lands provide habitat for a wide 

diversity of wildlife and the DEIS should present information 

on grasslands a f ter consulting with a fish and wildlife expert 

on the area. 

Impacts on Eros ion ' and Sedimentation . The DEIS calculated 

80il 10s8 to the area using the Universal Soil Loss Equation . 

DElS , p .  4-1 2 .  Use o f  this method i s  not particularly 

appropriate as it was not modelled from data on construction 

site s .  The Universal Soil Loss Equation is designed for pre-

dicting agricultural soil losses during a single storm event 

and on a specific site . It cannot be used for averaging soil 

losses , either temporally or spatially, as was done in the DEIS . 

This is due to the extreme variations in vegetation, soil 

physics , and slope , unique to each site . The soil losses pre-

• ented , therefore , cannot be accepted . 

The DEIS has overlooked the extent to which haul roads 

contribute to sedimentation and erosion rate s .  DEIS , p .  4-12 

and 4-1 3 .  Studies conducted on surface mines i n  West Virginia 
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have repeatedly demonstrated that haul roads produce significantly 

greater amounts of sediment and runoff than do the associated 

dis turbed areas . The DOE must consider this factor in analysis 

of the impacts of these roads . 

2 .  Mitigation Mea sures 

Characteristic of most of the DEIS , the list of measures 

for mitigating fish and wildlife impacts is insufficien t .  

Here as elsewhere the major obstacle is the lack of an 

adequate design . The following are some of the specific 

measures which should be addres sed . 

The DEIS does not discuss adequate measures to mitigate 

f loodplain and wetland , or fish and wildlife impacts . The 

housekeeping practices and erosion control techniques (DEIS , 

pp . 4-30 and 4-31) will not compensate for the loss of these 

resources . Nor is the Stonewall Jackson Reservoir an acceptable 

mitigation measure for entrainment and impingement losse s ;  

the DEIS cites this as the sole measure o n  page 4-32 . In 

fact, a reservoir will not mitigate entrainment losses ; if any

thing , i t  would cause a decrease in water quality due to 

sedimentation and si ltation . 

Methods are available to offset these negative impacts • 

DOE should consider wetland creation measures , fishery 

development , and wildlife habitat improvement. The DEIS 

should include measures to compensate for the loss of on-site 

ponds which will occur with construction (DEIS , p .  4-30) . 
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It should include information o n  location o f  mitigating 
areas and their management and utilization plans . Alternatives 
to floodplain fill ( DEIs , p. 4-7 5 )  should be developed as 
mitigative methods . Entrainment and impingement losses may 
be reduced by various techniques including reduction of the 
approach velocity to the plant . Potential danger to the 
Monongahela ' s  aquatic life may be reduced by redesigning and 
modifying intake and other plant specifications . 

9 4  

G .  The Discussion o f  Socioeconomic Impacts and Mitigation 
Measures is Woefully Inadequate 

It is well established that NEPA requires agencies to 
analyze the socioeconomic impacts of proposed actions in an 
EIs . The CEQ NEPA regulations require that an EIs mus t 
discuss Recological . . .  , aesthetic , hi s toric , cultural , 
economic ,  � or health" effects , including indirect effects 
such as "9r9wth inducing effects and other effects related to 
induced changes in the pattern of land use , population density 
or growth rate . "  40 C . F . R .  S 1508 . 8  (emphasis added) .@U 

Unfortunately, the DEIs contains virtually no discussion 
of socioeconomic impacts or methods for mitigating those 
impacts . What l i ttle discussion can be found in the document 
is incomplete or inaccurate. Specifical l y ,  there are three 
major flaws wi th the EIS ' s  treatment of socioeconomic impacts : 

1 .  The � ' s  population es timates are highly questionable . 
2 .  The DEIS contains no discussion of the classic "boom 

town" effects that are known to accompany energy development 
proj ects . 

3 .  The DEIS contains no serious discussion of the many 
possible approaches for mitigating "boom town" and other socio-
economic impacts . 

�I A long line of court cases holds that EISs mus t consider 
socioeconomic impacts . For example ,  see H

a
nley v. Mitche l l ,  4 6 0  

F . 2d 64 0 ,  6 4 7  ( 2d Cir . 1 9 7 2 ) , certiorari en�ed 4 09 U . S .  9 9 0  ( 1 9 7 2 ) : 
Che lsea Neighborhood Ass ' n  v. U . S .  postal Service , 5 1 6  F . 2d 3 7 8 ,  
388 ( 2d Cir . 1 9 7 5 :  prince Geor e ' s  Count , Mar land v .  Hol l oway, 
4 0 4  F . supp . 1181 ( D .  D . C .  : McDowe v. sch es �nger ,  4 04 
F . supp . 2 2 1  ( W . D . Mo .  1 9 7 5 ) . 
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1.  The Population Estimates are Highlv Que stionable 
A sound analysis of socioeconomic impacts likely to be 

induced by an energy faci lity mus t  begin with an accurate 
projection of the population increases likely to result from 
construction and operation of that facility . The DEIS 
es timates that cons truction o f  the demonstration pro j ect will 
increase the population by 1620 people . Although i t  i s  not 
entirely clear from the text o f  the DEI S , i t  appears tha t this 
figure was arrived at by multiplying the total number of workers 
expected to be needed to build the plant by 2 5 %  -- the percentage 
of workers who are expected to have to move into the area . In 
turn , this number was apparently mul tiplied by two in order to 
account for what the DEIS terms �dependents , administrative 
personne l ,  and part o f  the increased secondary employment 
induced by the project economic activity . "  DEIS , p. 4-4 0 .  

The DEIS does not appear to offer a pro j ection o f  th e  total 
increase in population likely to be induced by construction 
of the full-si z e  commercial plant. At one point, the DEIS states 
that 2 , 000 workers might have to move into the area and, -based 
on current family size , this would imply a popUlation increase 
o f  3 , 8 50 . "  DEI S ,  p. 4-4 6 .  However , the figure of 3 , 850 does 
not appear to include any secondary employment induced by the 
project economic activity . At another point, the DEIS indi-
cates that construction of the commercial plant would create 
500 secondary jobs while plant operation would create approxi
mately 46 5 secondary jobs , 90\ of which are , according to the 
DEI S ,  expected to be filled by people living in the are a .  DEIS , 
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p .  2- 2 0 .  There is no indication given of how these figures 
relate to the population proj ection of 3 , 8 5 0 . 

In any event, DOE does not offer any data to jus tify 
the assumptions used in making the population projections . 
This is an important point, since the assumptions apparently 
used vary significantly from those employed by other recent 

DOE studies . 
Fir s t ,  the DEIS as sumes that 7 5 %  of the construction 

workers for the demons tration plant and about 6 0 %  of the 
workers for the commercial paInt can be hired from the local 
work force . It is hard to imagine where all those skilled 
workers will come from . According to one EIS , Monongahela 
County has a labor force of only 2 1 , 9 0 0  with a male unemployment 
rate of only 2 . 7 \ .  Energy Re search and Development Adminis tration, 
Final Environmental Impact Statement , Alternative Fuels 
Demonstration Program , ERDA- 1 5 4 7 , September 1 9 7 7  (hereafter 
cited as "Alternative Fue ls EIS") , p . 1 1 1- 3 2 . This means that 
there are only about 6 0 0  avsilsble workers in the county -- a 
far cry from the 2 3 7 7  people that the DEIS assumes will be 
available to build the demonstration plant. 

Even were there thousands o f  available workers in the 
county , it appears highly unlikely that they would all have the 
skills required by this high-technology plan t .  DOE ' s  major 
recent study of the environmental impac.ts of synthetic fuels 
concluded ( Department o f  Energy , Synthetic Fuels and the 
Environment : An Environmental and Regulatory Analysis , DOE/EV-
00 8 7 ,  June 1 9 8 0  (hereafter cited as "DOE Synthetic Fue ls Study " )  

pp . 5-149 to 5-150 ) : 
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Smaller,  unindus trialized areas have far different 
labor forces than are required for. industrial 
plant construction and operation in terms of 
types of skills • • • •  The rapid demand for 
hundreds of workers with highly specialized skills 
requiring extensive training cannot be met by 
rapidly retraining workers .  

The s tudy further found that preliminary data on a recent 
power plant construction project indicates that only 2 to 
percent of the total construction work force was derived 
from the local population. �" ' p. 5-1 4 9 .  I n  light of 
these recent finding s ,  i t  is incumbent upon DOE to present a 
detailed explanation of the basis upon which it concluded that 
7 5 \  of the demonstration plant work force could be derived 
locally . 

The second major flaw in the DEIS population increase pro
j ections is in the "multiplier' used to account for the secondary 
population increases likely to be induced by proj ect economic 
activity , including families· joining workers , the need for 
increased public services , and expanded wholesale and retail 
industry plus new growth in construction of housing ,  roads , 
sewers , e tc .  The DEIS apparently uses a multiplier of less 
than two . See DEIS , pp . 4-4 0 ,  2-2 0 ,  4 - 4 6 . This figure is in 
sharp contrast to those used in DOE ' s  recent s tudy of the 
environmental impacts of synthetic fuel production . That study 
concluded that mul tipliers can vary from 'over 4 . 5  to 7 . "  
DOE Synthetic Fuels Study, p .  5-1 4 6 . Ths use of a low multiplier 
in the DEIS results in a significant underestimation of the 
population increase likely to result from the project. 
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2 .  The nElS Contains No Discussion o f  " Boom Town " Ef fects 
I t  is well established that rapid increases in population 

induced by construction of energy projects tend to produce 
significant social and economic dislocations . The dislocations 
are generally known as " boom town " effects . Surprisingly , the 
DEIS contains no discussion of the boom town effects . � 

The boom town e f fects that may result from the SRC-II 
project, but which are not discussed in the DEIS , include : 

_ front-end financing problems , resulting from limitations 
�n local capac�ty to f�nance needed public facilities 
and services ;  

_ fiscal uncertainties , for local government ,  resulting 
from the uncertainty of the synthetic fuel plant main
taining stable production (and employment , and revenue 
production) throughout the normal 2 5 year operational 
phase ; 

_ fiscal disparities , among local jurisdictions , resulting 
from the location of revenue-producing capital investment 

" in one local taxing district, and the location of 
community development and public s ervice needs in another: 

_ social problems , resulting from rapid influx of people 
d1fferent from the existing population in age , race , 
ethnicity , occupation and income ; and having a different 
sense of identification with and commitment to the 
impacted community ; and from rapid changes in living 
patterns for existing residents, as a result of energy 
development. Possible social problems include increases 

61 1 This failure of the DEIS is especially surpr�s�ng in light 
OI the fact that virtually all of the Government ' s  major studies 
of synthetic fuels highlight the boom town impact problem . For 
example , see ERDA, Coal Research, Develo ment and Demonstration 
Program, 1 9 7 7 ,  at v- 3, L�s t 0 E ects of Rap� Cornmun�ty Growth , 
a comprehensive description of ef fects based on experiences of 
towns in the Rocky Mountain states ; Environmentally Based Siting 
Assessment for Synthetic Fuels Facil�t�es , December 197 9 ,  Draft 
Final Report; DOE has character1zed major socioeconomic impacts ,  
wboom town ft impacts , and Dconflict" impacts at M-3 and M-4 , 
App . M. At M-5 and M-6 ,  the DOE outlines time and financial 
effects of rapid growth problems on expenditures for pro j ect 
development ;  FEIS , Synthetic Fuels and the Environment : An 
Environmental and Regulatory Impacts Analysis , June 1980 . In 
th�s s tudy the DOE has described dif ferential impacts depending 
on the capacity of a region to absorb growth and characteristics 
o f  a region affect ing capacity . 
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in violent and property crime ; increases i n  drunken
ness , drug abuse , prostitution , and other victimless 
crimes ; lack of employment opportunities or other 
socially acceptable roles for participating in and 
contributing to community life; lack of a sense of 
community among persons who view each other (and 
perhaps also themselves ) as transients ; lack of a full 
array of recreational , educationa l ,  social service , and 
cultural opportunities for personal enrichment ;  resent
ments of immigrants by existing residents who find no 
benefits for themselves in rapid and disruptive 
community change ; divisive political struggles for 
control of local government; feelings of loss of 
community control ;  

- local communi t  
1 n  ... tiAlTll;11t'A t;::A+-

roblems , 
the synthetic 

exhausted; 

develo ment manaaement croblems , resulting from 
a aptat10n of exist1ng oca l ,  state , and Federal 

government structures for effective response to the 
special problems posed by large-scale energy resource 
developmen t .  

S e e  Alternative Fuels EIS , pp . VIII-27 to VIII- 3 9 .  

3 .  The OEIS Contains Virtually No Discussion o f  Approaches 
for Mi tigating the Likely Socioeconomic Impacts 

Finally, the OEIS ' s  discussion of socioeconomic impacts is 

inadequate because it fails to include virtually any discussion 

o f  approaches for mitigating the likely serious boom town and 

other socioeconomic impact s .  I n  what mus t appear t o  b e  a cruel 

joke to those who will be asked to bear the burdens of the 

proposed plan t ,  the DEIS limits its discussion of socioeconomic 
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mitigation t o  the fol lowing two items (DEIS , p .  4 - 6 7 ) ; 

o Access to the Fort Martin church and the 
associated cemetery will be maintained and 
access to the private cemetery will be provided 
a8 appropriate . 

o The Fort Martin community center wi l l  not be 
dis turbed by construction and current plans 
do not call for acquisition of this property . � 

The absence of an analysis of possible mitigation measures 

is particularly distressing in light of the enormous potential 

that exists for reducing soc ioeconomic impacts . In a recent 

analysis of the environmental problem,- associated with siting 

synthetic fuels plants , a DOE contractor concluded (Synthetic 

Fuels S i ting Study, p. M-6 ) ; 

It is conceptually possible to avoid or ameliorate 
virtually any rapid growth impact. All of these 
problems relate to informa tion, timing, expertise , 
and money . New relationships and/or insti tutions 
can be established, or old ones altered, to provide 
information and training, to assist in scheduling 
new inves tment ,  and to provide financial assis tance . 

The OEIS provides no indication of the information, training 

or financial assistance options available to the company , federal 

government ,  or local communi ty . There are dozens of possible 

approaches for mitigating the socioeconomic impacts of the SRC-

II plan t .  The following are a sample of j us t  a few of the types 

of mitigation measures that should have been discussed in the 

DEIS : 

� /  That the authors of the OEIS would choose these two miti
gation measures is especially puz zling in light of their 
conclusion that Fort Martin "will probably cease to exist as 
a definable community . "  OEI S ,  p .  xx .  
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_ Since the demons tration plant will be j ointly owned 
by the federal government, the project will not be 
obligated to pay property or other taxes . The govern
ment and company could voluntarily agree to make 
payments to local and state government in an amount 
equal to the taxes the proj ect would have paid had it 
been entirely owned by a private company . 

_ A special trust or other fund could be established to 
assist in funding the impacts associated with community 
development. The fund could be lodged in a state agency 
or in a non-profit corporation or communi ty development 
agency empowered to i ssue tax-free revenue bonds . See 
Alternative Fuels EI S ,  p. VI II- 2 8 . 

_ Action could be taken to lift legal controls on the 
ability of local government to raise funds for community 
development .  

_ The industrial participant i n  the pro j e�t could fund 
needed community development and services either directly 
or indirectly through any of a number of measures such 
as purchase of a �ocal bond issue or debt service 
payments . 

_ The federal government could assist in the planning 
and front-end financing of community development needs . 
This assistance could take the form of a special loan fund , 
financing guarantees or grants . 

There are , of course , numerous other mitigation strategies 
that could and should have been discussed in the DEIS . Some of 
those are outlined in DOE ' s  final EIS on the Alternative Fuels 
Demonstration Program, pp . VIII-27 to VI I I - 3 9 .  Others are 
outlined in Environentally Based Siting Asses sment for Synthetic 
Fuels Facilities , December 1 9 7 9 , Draft Final Report at Appendix M :  
Coal Research , Development and Demonstration program , Draft 
Final Environmental Impact Statement ,  September 1 9 7 7 , ERDA , 
pp , VI I-24 to VII- 2 6 : and Environmental Analysis of Synthetic 
Liquid Fue l s ,  DOE , July 1 2 ,  1 9 7 9 ,  a t  pp . 6 6- 6 8 .  

1 0 2  

H .  Other Deficiencies 
1 .  Monitoring 

The DEIS repeatedly asserts that questions will be answered 
and problems resolved during the course of the operation of the 
plant . The DEIS fails , however , to present any detailed 
information on the monitoring scheme that will produce the 
necessary data . Instead the monitoring section is full o f  
references t o  plans that w i l l  b e  developed (�, e . g . , S 4 . 5 . 3 . 2 ) 

and approaches that may be followed (�, e . g . ,  S 4 . 5 . , ) . 

General assurances provide no basis for review or for 
confidence in the effectiveness o f  the monitoring program. 

Indeed where specifics are presented they are discouraging . 
The Bittman Report points out ,  for example , that the proposal 
to monitor only selected equipment is inadequate . 

It is recommended that all environmental 
equipment be monitored , rather than selected 
equipment . It is also recommended that all 
important pollutants be analyzed . Often one 
may decrease while a second, perhaps unmonitored 
one may increase . 

Bittman Report, pp . 33-34 . 
2 .  Other Reviewers 
Both the Bi ttman Report and the Comments prepared by 

Black and Veatch (Comments Regarding Draft Environmental 
Impact S tatement Solvent Refined Coal-II Demonstration 
Project, Fort Martin, West Virginia) sugge st numerous 
deficiencies in the DEIS not mentioned in these comments . 
They are significant and DOE should respond to them. 
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I .  The Comment Period Was Too Short 

The DEIS was is sued June 2 ,  1980 . The comment period was 

initially scheduled to end on July 1 4 ,  1980 . 45 Fed. Reg
·
. 

37277 ( June 2 ,  1980) . The comment period was subsequently 

extended to July 21 . 45 Fed. Reg . 40217  ( June 1 3 ,  1 9 8 0 ) . 

Later, in response to a reque s t  by the National Wildlife Federation 

for a sixty-day extention , due in part to DoE ' s  failure to 

make documents available, the comment period was extended 

for nine days . 45 Fed. Reg. 4 7 9 0 9  (July 1 7 ,  1 9 8 0 ) . The time 

allowed was too short . DOE prepared a long and shockingly 

inadequate documen t ,  and then allowed little time for review. 

DOE and the public would be better served if DOE allowed 

reviewers sufficient time to explicitly and fully address the 

flaws in the work it has dOfte and sugge s t  the necessary work 

it has not even attempted to do . To do so requires research 

and thoughtful analysi s ,  which in turn takes time , but would 

help DOE improve its own work in the future . 

104 

Conclusion 

This DEIS on the proposed SRC-II project is a seriously 

flawed document .  Its discussion o f  environmental impacts i s  

incomplete or inaccurate and i t  fails t o  consider numerous 

alternatives for reducing or eliminating the environmental 

harm likely to be produced by the SRC-II plan t .  No decision

maker could possibly assess the environmental costs and 

bene fits of the proposed plant based on this document. 

Perhaps more serious, however, is the problem of wh ich 

this EIS is a symptom. The DEIS is strong evidence of the 

lack of a sound environmental management program for synthetic 

fuels within the Department of Ener9Y . Given the Nation ' s  

growing commitment to synthetic fuels , it i s  imperative that 

such a sound management program be deve loped . The Department 

should begin development of that program by writing a 

programmatic EIS and issuing a new or supplemental draft EIS 

on the S RC-�I plant . 
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OI'"l"a AOW'"ISTRATOR Judy Sh� 

Larry M .  Joseph , D i r e c t o r  
SRC D iv i s i o n  
O f f i c e  o f  Proj e c t  Management 
United S t a tes Department of Energy 
Mail S t a t ion E - 3 3 3  
Washin g t o n ,  DC 2 0 5 4 5  

D e a r  D r .  Jos eph : 

J u ly 1 5 ,  1 9 8 0  

Pf ••• Md,. •• c�.pofld.M» roo 

OOO(J8 
MORGANTOWN OFFICE 

'�Wal"ut Str"l .. ""'''''o''"'� 
(lOoI) 1 
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... II .... N. In 

srAFFAtl�YS 
Aeolnao-on 

WllUam F. Byrne 
Bruc:aPltrrona 

Batsy Hutchings 

PAAAL.£GAl 
And,... FllUlknar 

ADMINISTRATIVI! ASSISTANT .... rgant, P. Hug"" 

Re : Draf t Environme n t a l  Imp a c t  
S t a t emen t ,  SRC- Z , F o r t  Ma r t in ,  
We s t  V i r g i ni a  

In wr i t t en comment to the d r a f t  environme n t a l  impac t s t a tement p r e p ared 
regarding the p roposed SRC-2 p la n t ,  I s ub m i t  f o r  y o u r  c o ns i d e ra t i o n  the 
enclosed corres pondence and repo r t .  As you can see f rom the c o r r espondence 
and the r ep o r t , the Corps o f ·  Engineers h a s , in the pa s t ,  i n d i c a t e d  t h a t  the 
Monongahela River would n o t  support a d d i t ional water cons ump t i o n .  

T h i s  is i n  d i r e c t  variance t o  the C o r p s ' p r e s e n t  a s s e r t i on t h a t  the 
Monongah e l a  River c o n t a ins s u f f i c i e n t  w a t e r  for the p r o p o s e d  SRC-2 p lant . 

V� �rr.y AU:� 
WILLIAM F .  

'

BY�/E 

WFB : ce f  

E n c l o s u r e s  

E�� · \�j3 �/ 
DEPARTMENT ':)r· THE ARMY 

PITTSBURGH 01$TRICT . ... O"tr5 0," r.UGIMQ" .n., 
",£Ul::: liAL BUIL.DING, �ooo L.IIU.PlTY .l.VEHUI: 

PITT5IJU R G H ,  "INNSYLYA.NIA 1 � Z Z 2  

{21.'; :--

orJ'ED-O 27 E'ebru',ry 1975 

Hr . V .  R .  1'",ler 
Ch ief , Divirl..on of. Da;G$ and f.n<:rp.1chments 
Depa r tmen t  of Envi rc:truucnl.:al R"'5011rcI;'S 
P. O .  Box 2063 
Hllrr isburg,  PA 1 7 1  ZO 

App l1c;l t ion o f  \Yl!s tl!rn !'cnnsy lv,'Ionia 
Water C('I(lIpany , (c·t' an I n�r ease in 
All oca t ion Cot' }[onong.o.h ela Rlver 

Dear Mr . Butler: wi thdrnwn l s  

Consideration of the subject. applic.;at i('lll w � s  i n 1  tinted b, y,:"lIr l c t t� r  
da ted 2et $4!'p tem!Jc", 1 9 7 3  announcing Te\.cipt ('I {  t h e  a p? lic.o. t i<Jn an.,J 
reques t ing com;uen't s .  Our response, whi ch c i t ('d cncroac h::ncnt on the 
aul h�r ized purp08es of the Tygart and Youghlu&ht'"ny proj ec t.!t, WRS d.l ted 
1& October 1 9 7 3 .  

lour let ter of 1 3  NOVt'Dlbcr 1974 , which t.Tansmit t€!d C n r  (\ \1 ('  f urthe r 
ex<\"in.o. tlon the company ' s  15 AUJ.;ust 1 973 .o.ppl i. e a t icn rc..,ort and the it' 
r.lore recent suppl�ent dated 25 Scpt�!Duer 1 9 7 4 .  1 3  .o.pl'r e c i f1 t c d .  'Chese 
r('purcs ha ..... e been revtewcd , ilnd the conuni'mr;] whlch Coll('lv r e f l ect 
considerar:ion of their conten t .  

r('lr conven lence of rcf�rence t.he requested 32 mgd IncreasQ 1 r.  allocatior.s 
ace !'>utnm3t'i2.ed , froin data. furnish2d , as follo",",, : 

(,;urrent R.t!quested R*,quested 

� Alloc.:lti('ln hl\�re.3Ra Al1ocntion 

(tagd ) (lngd) --(,.Jgd) 
i)�cr;s Run (60 rr,gd* )  58 1.10 

Ll ' a"" (Aldrich) (1,0 .,gd * )  ..19. �12. _H� 
TOTALS 108 32 1 40 

(H.u;i..r;nuft TC"liabl c pn>d uc t ion) 
P l a n t  desir,ned Cor expans ion to 80, ttwn L 10 MSd . 

�c .!u.:..V't'
. 

_�"'!'ItP l.et�d 

.
. �. {f,O. ycar .diJtl,_tJ:lrnul� tiCln . �lJI.�.x . . o .. LT.Ylvu t  Dam OPc.ri4-

! ! OIl5. fOl:"  t'l,E; y'c<ir� 1 9 2 9  to ] ��9.. !!,� .ll!,.teUn .t.tl1� .Rt;U �0cLo!.r:e_.tw� 
,��:ycre 

. 
.p�oltfCe:d. ��oubht :p�r t;'d� . Th4! most rt.'C"ent occurred dur ing the 

:x:
I 
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' t lRP�D-() 21 f(�bl U<l ry I 9 7 ,}  
Hr . V .  N .  But lcrS� 

I!!l.l_!'r_.1 9.'l�For tht! �-,�,?-consf'cutjve Iftonths u f  Octobl"C' and. HovC!.'lbeT 
t�?J., only _,,,m&,g of W':J,tr.r w.,s cont rliJ" ted by local flow be t�·r.en Tygnrt 
nilnl ami F.lr • as Indi

.

(':1C<!d by m(';HI1ITemcmts taken durJnr. thut Cwo-
month redo 'n,c .1 2 . nlg{! d1 f CCTcnCl.' between Ltt.l� amoun t and cht: prcs'!nt" 
,.50 rI£,.d illlot."Wtlon "1 �  n rC',"l�on .. l ,] c "' S:<;t!�sm€nt o f  lht! conl:urrcn t cf,n t r lb u t ion 
o f  the inflow to T�'&a rt from the UrrH�r h,1sin a t e" . It i �  clea r ,  ther efore , 
ChOlC any add i t lonul wiltcr would have to come t r(l;n Tygar t slorilgc . S i nt:e 

the \.,mly <luthorlzt!�1 slor:tge is { t't" f l opd contrul and 10'-.' f low JlIgmcn r a U n n , 
ilny additional wicht.lr.1wnl s for W,J. l l�r supply ' .. otd d ,  dIJrinc periods of lu ..... 
1 Low, encroac h upon the Tygal' t  Re:s�r"u i r  t't·le.1�;p. !lchp.:d111 e (()r ma LntaininK 
adequate floW's. Such rele;'lses c,Jn noc be in�rl'nS e(t to corn(,!l"nlita te for 
riu"'listre�1I1 withdrowa l s .  J Clus t  then r�''''!;Fl('''r t ,  M: stated jn our e.' r l i � r  
Let ter , th:::It slnce :luch cncro;lI:hnu:'nt would mo tcr ia l J y 8 ( rt:r�L "nd in terfere 
""Hh the auth<JrizeJ rroj t: c t  ptlrrhl!U�S , wt" wou l d  h,.  O h U �l'd to t)h j l! c t  to 
lhe approvul of the requc3 t E'd i nc r � n � w .  

It i �  t'l!cognizeJ that ,J fter re t i re-ment l.f the H()nonr;ah�li1 City S t a tion 
(4 . 0  mgd) and the �li:tnbeth S t a t h"n ( 5 . 5  mp,d) , t l\o ef(ect"ivtl lnl.�!"l!ase. ;'1l 
E1rmn ... would be 20. 5  inAtead of )0 I:I.g<i . S lm llc!rl}"'� a ( trr n·· t t !f.�t::Ie n t  o f  
t h e  tsuena Vi::;ta St41tiou ( 1 . 0  "'gt.l) the Rc.�ck5 Run increase ..... r)ulrt b� 1 . 0 
instead o( 2 . 0  MGd. The tot"",l rf"(luC'r-t.erJ �ppnrcnt net ilv.:: rer.se woulr1 
th�n br 21 . 5  insti!au of JZ 0'11;.1. t-:ncTonchmcnl!J p( the rc'<111c�rt .. tr.O�lIlts 
�e�;dn o f  .1 ID.:lgnitud12 cvlla i dCJ:'!f.! sj gl!i f i.r:nnt ill  rp.Npect to thl..:ir ef ft'r.t 
on proj ec t  release ,clw.J1I1 c.'J "lid u uth(l[ i7.l�t.l purr01e�. 

It. more. 8�.ere drousht occurrLOd .uut'in� lhe f a l l  o f  1910. Tn Sf.'p to!:n!>o:!r 19JO . 
ti�� ·fg.-; .• !.l ... J.l�

·
b���e�n- .!y'g�.�_t . P'"1" L��1 .I::�.r��Jl �a� ��J )'� ! �  mgd .• l-l i th the 

. 

flow at Tygilrt  O .. m baing ���.:.6_Dlt;rl . the nfttur.1l f l oW' ,I t El r<1t11.1 c1 vt.'r8'lcod 
.l4�.6 .. g� durinr, th .. month of Sop t"",be" 1930. The ,"onch o f  Oorobcr 193Q 
.is tbc_ dt'i,�;'J t .-<�r .. rec"t'(.!. Ollt.l if' to::;timntcd tl' b� th� d r l '!!R t  du!" lng t h i 5  
cc::!:ntury in t:hlt 11onon88:".:1 .. Riv('r basin. t.� Average f l��,' !? f  onJ y b . 6  mg,�l 
':!p t. co.r.If"u��5i . ��.t'_ ��l!�!. f:lr�m_� �i tt? during th,t "'1.1nth. 

I t  is noted thftt only ) 3  v-:"rcent ('If l:h� tr.:-" t.:-d v:'ltl.!t 1!:j tu 1·..., r c c u rnLd 
to the Honungilhelu River , .. t HU e 7 . 1  .. nor.v:� s c ea d .  w\'lldl  1� l R  m i h-s 
dU".'1lstre:.m froll the potnt o (  w l l tui r.zJ\,.nl . ApP01T'I." n t .'.)' . th� rem., ln 1 ng 67 
r>l!rc:ellt tlf wa ter wi rhdraW'n wuuld no t he: rctu rnC"'1.1 to the Hunong.,he:] ., 
River at 0111. 

Yom' r e ference t'u chc T('porl dA ted 15 Allgu:.t 1 � / )  cont' :!t'n L.?; the .l<1('(111"':Y 
O l  the Hononr.:thcl3. R J 'Jer f lu,o's for wat �'r s u p r l �  Js 1ln ted . \ 'e .. 1 1 so do 
not · ,lgTet! wl th the !I t,l t (�w'nt th.,t the Huoong .. hl..· l.n M;jv('[ .. J 1.1 I'll: iI<I(!tjltat� 

tD roCa!t rnb.i.i.c water tlu£,ply 1I1..'l'·:h: (or t!,·! ind,..f j ,l1 t e  futucr , We fcel 
tlHlt olny inc;Jc�3c in w�t('r u l } oc<\tlon ( � r):I'I th� Nononlphc l n  l(iv�r . now 0 1  

in tht! futur. Sllo:lUlu iJI:ll(C! provi : � ilJn" ((.r stor:"tl�t" .  

ORPf.D-O 
Mr. V. R. Dutler 

27 Fehruary 1 9 7 �J 

AlthouGh the. Water Supply Ac t of 1 9 :> ti  l!st.1 b 1 1 '.h('d tha t non-Feder,",l inter C :i t 8  
h.1ve t h e  primary r\.!�l'ons ihi l l ty ( o r  t h e  d(!velo pnC'nt of ne,�dcd "umicipal ... ,r..! tndus t .n l wa t e r  surv] i�s , it a18u prov1c1t'd l.

.

h,1 t the ft'd eral C:overllr.ent 
should ct"0l'race with local :i n tc rr.�st9 in d evl.� l or b l �  �;\lch 51.1f"P l j cs i n  
conjunctiol ..... i t h  ..e t b e r  Fl'd cra l rrojcf: t :1 .  Ac("'nrt.l 1or,ly , duriog our re£:el1t 
s t udies o (  the Hont'ngnhe l a Ni.ver Da s tn ,  mu l t i j> I.C'-purpose r�scr'10 1 r s ,  
whi..:h could have i nc:lut.led W.:'l t c r  supply 8tt"ra�c , were i n { t J a lly r:onsidr:t"'.!d 
(<Jr d e\·elopmen t .  A[tl."r a mOl' C  ..J ct .l 1 1 �cJ eX3mLIl.1 t ioll.  hO'lolcve r .  i t  was 
d f" tennine..J that re�ervo l r  prnjects cuuld not be J U R t { f it!d economically . 
.\t this tirue. tllt�refore. lhc provj 'Ji un of llny ne�cled :1t!c.! 1 t 1.ofl.'l1 water 
�uprly rncil i t i�:t rerrl.1Ln thl..! c;'(clusivc rcspo!ls lb 1 1. 1 t y  o f  loci'tl inter�!;t;; . 

l't.� oppor tuni ty to r�-(!x�mi.ne th� ;.' p p l i r." t{on reqllc:;t I n  J J gi l t  of the 
apvl l ca t ion repo r t  t.lctOl lls i f.  ,'pprN:iCJI cd . 

S ince rely , 

� D.�. 
I� R .  J��?:!. J R .  V 
Co l on e l ,  Co rps o f  Er.�iT'! e e r : ;  

Di.s trict Englnec.r. 
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OEPARTMENT OF l H E  ARMY 
,"TT!iDUqfO.H [)I-ToTR,r:T. ,;o .. � 0' F:NGINC:ER!\ 

P'CD&.1I4L ItlllLDING, 1 000 LI8EAry .... VI:HUIf. 
PtTTBBUAGH. PE"",,SYLVANIA 1'!12.22 

ORPJ:I)-O -

Itt. V. Ie. lIutler 
CbJ.ef, Dtv1sian ot Dams nnd Encroach=nt. 
Bureau or WlLter QuaUty I4anagement 
Depa..-t.,.,nt of l>DvironmentoJ. ReSOlU'ce. 
CQlllllClDvealtll ot l'cnn.y1vanin 
P. O. Box 2063 
BArri�burg, PaonDy1vnaia 17120 

1.6 October 1.913 

De .... Hr. Bu.tlerl 

Iour Til.e 110. 0213701, WII200 
NonoogahdA River Wi thdrlLvoJ., 
Western l'cnoRylval11a Water CCIIlp.34)' 

Tb1. 1. iD reply to your letter of 26 septel1be:. 1973 reque.tiug our 
cCIIIIIII8Dta Oil t.1Ie proposed VithdrllVal of 1�0 miWOIl gallons per day 
troa the lIOI1oo(;l'll"la River for vlLter gUPply bT .the We.tern Peo.nsyl
VI1D1II. Water CoapllD),. 

As you i:Jl"", tile IIOnongahel" River i8 r<.S"lnted ·to a grec.t de�ee loT 
Ty�t and YOUiIlli"Sheny Reservoirs , e.peoin.l.ly dur1!>,; �rio<!8 of loll 
fl. ... ". 5111c8 'rl"gnrt Reoervoir beg!lll operations, the lo ... e:t nOlf re
corded at t.he Charl�roi .trc .... ge.eing stat1"" (about l6 CIile o  ul·.ue .... 
of the Elr .... plant) � ... " 269 c . t  • • •  on 20 lJovc:abor 1953. At tlliG .:mo> 
1:1l1li, a nov ot 340 e.t ••• was be1Dg released from Tr.;",,·t D..... There 
is a defieit of 71 c . f  • •• be tween the two POin�8. 'l'his could not be 
explDind at. the t1=, but it seolllS that & ccx.a1<1er!lblc cCIIISU1llPU"e 
diver.ioll or a 1:l":a<ondQua .....,unt of e\�poratiOD took pLaeo. The F-lru"" 
p.lazIt is 1.ocllted do"nstrea:l ot the Chnrbroi stre .... ,:lI£e but the plant 
il .t1l.l above t"" ""'''th ot tile IouglL1.osn"n,. River "t::rf': o.dditi'jDnl i'lov 
1. cootr1but�d to the H<>nanfuh"J f1 River, priDcipaUY f,em Ioll6l1i0gi::c:nr 
DnI:l. On 20 1I0vcllber 1953, r.he flov from I"U£hio(hen), DaIIl ..... 329 c. t . • •  
The totru. rlov a t  Brs.Jdock, fix miles .. "".,.. t�le, Beck Run plnDt wa G  nO 
c . t  .g.  tile combiJled. 1'1011 rr"", 'tJgl1r� Illld Iouglti<>t!l1<>o,. 0,:, .... vus 669 
c . r. a. or 93 peroent of the nov at Braddock. ; The cootributiOD oC 
natural streaa runoff belo .. the two dwos ""$ only 51 c . t:  ••• 

Tyg!lrt IAke DUd Iough10ghellY RiY<'r Ii.Ute nre bc1n(I op"rat.d r.o rult1l.l 
t .... ir Co.:.ere.danaJ...\;f authod .�cd purpo.e. of no<><1 control ond leN no. 
nug..ent4tiOll. Withcl.rnlloJ. .,t aelditionoJ. ,ntcr d\lr1.ng periods of 10V 
f1"" voul� encroach uPCIII the '.[ygnrt and IO"ill1i:"lll1e"y re.er-roir rel.eage 

vlU'F.D..Q .1.6 October 1973 
Mr. V. R _Butler 

<Cbcdul�ovided for ..... u.tain1.ng adequnce nows io dry r�riods. 5"cb 
r.le�aes annat be lucreo tea to COQpeDsate for uVYDstrc� w1thdraw�,. 
00 tile 10 tl''lt ouch encroo.chNnt vould =t."iully aU .. ,, " IUld inter
tere "ith "" 9uthorl:ed pro.ject pW'po&e, we woul.l be ob111;ed to object 
to approvoJ. ot tile West.ern PennRy1vlllli.u "ntor Company re4u",� tor " 30 
percent incren.e in vitbdr:1vu.l. from tbeir pr ... nt lee .. .gel (1.61 c . r  • • • ) 
to 11.0 mgd (216 c . f. s . ) .  

The Corps ot Eoginr..rs considers ¥Btu :ruppl.y t" 1><0 the pri_ry r • •  poo
:sib1l1ty uf the �:l\.D1icip.'\l.1tles and vthor Don-ledaral entitie.:!. Ha ... ·evel· , 
if the Corps is cOl1structing a "ultiple-pW'po.e ros •• -voir, . tor8{;e space 
tor wnt�r supply mny be reco�nded tor i.uclur.ion if ouch storage <poce 
i. ecooomic:aJ.ly justified, 11' it is d .. t.,rll1.i..Deo to be the lC!l8t CO.tly 
slterl1&tive ",etllod ot: providiJla �he vater supply, Md if a oon·Fed�r'u 
eotity reimburses the roderal Goverr ... ent for the cost ot ouch storage. 
This otfice has been vorking Oil IL stud:r ot the MOtlone;nhelD Ri .... r b&sin 
vhich cClllSidu .. t multiple-purpose re3ervoir devel.opIDent that could coo 
c.ivnllly iDclude stora.ge tor vnter supply for dO�"D.tre .... use. lIave ... er, 
ve buve beCl1 WI'lble to fiJld IUlY justified multiple-p","posc re.ervoir 
.ite.. The prlmnry rel18CJ:l tor this i. �l1nt flood do ... "\�e. iJl the b .• oio 
nre not ot: .ufficient �itude to jusUi'y nood control .. s 11 pro.lcct 
purPO$" in l1I\y of the lIultiple-purpo.e re.ervoir site, iJlvestiglLted. 
Al."", tee EDviroDt1cnt:1l Protection Ag .. .ncy will oot eodor:" water quality 
stor:\.&e tor our authori!:ed Rcwlenburg Lak,e prcject or other pote:ltlal 
multiplc-pW'por." r .. "rvoir. in the Monong • .Ila1.n River basin. Without the 
iJlclusioo ot t100d control .torage IUld water �lIo.l.1ty "tor�ge, it is oot 
possible to j ust1f';y construction of multipl" ·purpo.e re�lU'voirs in r.he 
bo.slo.. Beca.uase we ha.'Ie been unable 1.0 fill'" ecooO'.!1!.c!?lly fCi:l&ible proj ... 
ecta, ve pl.nD to viDd dowo �be K,,00ugahe1a River !la.in Stw:ly .... d tenl1-
D .. �e it 10 1ioca.l Ie .... 1915 .  1<11". V. K. Beud , Direc�or , Bure:lu of 
Engineering, Office ot EDgioeerici and COII£truc tion, TiC!",.Ttmont of 
�:o';i:onmeDtal R04ources, lla.;. been. .a.d "flsad of our intent-lona t.o te1"�.1n.:.';e 
tne .tudy. 

�ineere.l.)", 

. -� () A "  q-. {/ '/z/7ff��£?<-}./) 
Ii . G.rDrLrnUEE � 
CI.)lllD'e.l, Co:ps of EngincerG 
Dis trict En«in�er 
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AIlSTRlICT: 

" :';l'nIlT 
UPON 1'111': 1. 1'1'1.1 CATTON l'Olt 

IIATlm ALI.UCHlON 
0 2 7 3 6 0 1  

rCI"ml t t.o bl '  ls:.-u-:t1 : 1'0 \.Jc :.a c r n  rCllllsylvall 1. ,  \...';I t c r  Ccsnpany 
to a C C'l u i rc and lise fo r 'Io.", t e r  supply purposes ... " t e r  ri gh t s 
In tile ol1mo1,.III r o( s i x t y  mI l l  Lon (60, OCO, OOO) g., l J (,"s of wn t C! r  

f1'! r  clay lo be t.:l.kCll f r o m  the Hononr..,hd D R1veT' .1 t the exis t in g 
J. n t a k e  �11nnr, the .wes t  h3nk of the r l l1 � r  upfi t rcam from the "u t h  o f  n(��'k5  Run i n  n.1 1dwin Town� h i.p ) A l l eghelly Coun t y ,  'HI f i f l>, mi J 1 ion ( 5 0 , 000 , 000) 1;.:1..1 10115 of "" a L c r  per d.:l.Y to be. 
.. k e n  "-roln the l'1ouollg41hcL, Itlver il l  the c�is t lnr. intake along 
the l e f t  hank at Elrama , Wn �hin gton County . 

A p p l i c a t i(ln and rl�lns f i l p d  . . . . . . . . . . . . . .. . . . .  f, ! Igust 2 1 ,  1 9 7 3  
Suppleme n t a l  i n C o rma t ion f i l e d  . . . . . . . . . . . . . . . Oc tub\!r 9 .  1974 
�1C' e t ln& with rc p r c s c n t " t ivc� (If 

Comp;m v ,  U. �. Army Corps o f  
Enr, t n'!Cr5 ,  DER • • • • . • • • • • • • • • • • • • • • • • • • • •  S c p t C'!·l b e r  2 ) ,  J 9 7 5  

S01l rCt� . . . . • . • . • .  , . . . . . . . . . . . . . . . . . . • . . • • . . •  Honot ll,;:lile l a  Rive r 
\,'a ter!';hcd a rC.l ilhovc Uecks I�un 

'''take . . • . • • • . . . . . • . . • . • . • . . • . . . . . . .  olflJ1 ro x .  7',00 sq . m i  I e  

\.J41 t ershed a rea abov('! Elral!l.l I n take . • • .  � a p p rox. 5:'00 S 'l .  mile 
Amount o f  wa te r  a l l oc 3 t ad a t  

Becks Run Intake b y  ord e r  o f  
Confirm.ltton ;"/1-200 ,and Parmlt 
IIA-200-A • • • • • • • . • • . • . . • • . . • • • . . . . . . . • • . . • • • . . • . . . .  5 8 . 0  mgd 

Amollnt o r  .... a t e l' i1l loca ted "t Elrarn.:l I.nt;lk� 
by Pemli e  W,'-200-n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �{) . O  b1gd 

Amount of" w.1 t e r  J·eq uc:!stt!ti . . . . . . . . . . . . . . . . . (.0 m�;d (l1<!d ' ,.,  Run) 
. . • . . . . . . . . . . . • . . . . .  110 mr,d ( E l rama) 

* * * * * * * * � * * * * • • * * * * 

ila rri sbu r g , P.:t.  J\p ri l 2 8 ,  1 9 7 7  

J'he t,'es t �rn Pennsyl vania Wat.er Cor,lp .lny i s  th� succe�:;or " C  t he South P i t t s-

b u r gh 1.]a tcr Comp.lny . <l n d  i� pa r t  of the .\r.\c r ic<ln HalC.: C\,Jo rks s y s t e m .  The Comp_J.n, 

is ,a PiJly inC for a pC,[ll'Iit i n  th<! new name , aJ ong w i t h  a req ue s t for an a d d i ::ionCll 

32 mcd f roid t he Honong.Jilc l.'l R i v e r ,  30 ml;!l <I t the 1�J.r"m<\ in t'l ke . and 2 mgd at BE':cks 

I\un ll1 L n k e .  Tl lc Company lInw nervc�, .1 1' llI:·oxlu,; l l cly 1 ,0  lnunll: l l'fl l l l l c 8  tn 0 200 fHjUllre 

"liIe iJre3 j llcl udjl \&  pal·t o (  the C i t y  o f  P 1. t c!i l.J u q�h .aud sOlL l hcrll  Allegheny ,and 

nor t h e r n  t�,'�hijagton Cf)lIll t i e !J .  

- l -

. :rhe COIIII'.1I 1Y p n'.J c c l ll ,1 1 1  f l lc rC:lfIC t o  J JO , OOO c; wl t olllcrfl fllld 1 I  m/l xl lnum du lly 

'
l.Icmnntl o f  I l,l, nlgd hy l h c  y e n e  19U:i . (T.-lId c No. 1 )  Tile- IJ i v l tol lon o f  Camp r c llcn.J.v� 

J{C 8 o u r C C H  Pror,romnl lnl;, DEH, l inn proJcc tcd n R lm /. l l l r  IncrcLJ/Ic h u t  a t  a much slower 

rotc (Table No. 2 ) . 

The HonoW;�lhe la River hn�l an eX L rerne ly low na Lucal � a f c  y l eld , and many con ... 

fl ic t inc. wa t e r  demand s .  In f a c t  s t udies m.:1de by thl"! Corrs 
,
o f  F.nglneers show tha � 

it would dry up if i t  Wolsn I t f o r  the r�leases I1Llde hy th e Corps f rom. Tyg<l r t  D.lm 

and Rcse rvoir in t.Jes t  V ir ginia . These r e l e a s e s  a re mand a t e d  for navigation by 

the U. S. Conzrcss. tinder cu r ren t  fCdcr:t l l.:tw the Uni ted S t a l es h.1 5 t h e  po· ... er t o  

cla i"1 ti lt!  enti re n.1 lural and a u gtote n t ed flow o r  the t1otlont;a h e LJ River t o  maintain 

naViga t i o n .  The Uniled S t a t e s  can, without cO"lpenSa l ion , cut of f al.l withdL'a�als 

which remove f lows necessary or dedicated to n,aviga t i o n .  

T h e  Depa r tmen t h :lf;  contact ed a n d  h c l d  mee t in g s  w i t h  a l l. agencies which a r e  

considered to have an i n t e r e s t  in t h i �  �lll OC:il l i (", n .  W'i th the c�cep t ion o C  t h e  Fish 

Comm i S S io n ,  the o t her ag�nc ie s expressed conC l! rn .111d res l: rv<l t h' 1 1S �:ith the propu�al ,  

i f  not o u t ri!;ht o p p o s i t i o n .  The s t ronge::; t oppo s i tion COln,"S f rom t h e  Corp::; o f  

Engineers . 

Follm ... ing a mee t ing betwe-en the. ap pl ican t , Co rps of Engincl:!!r s ,  a nd Dt:R on 

S e p t <!:nher 2 3 ,  1 9 7 5 ,  the a pp l i cat ion was d is c IJ55t."d In-house a t DEll . It Has de c ided 

that no ac t i'on would be taken �ending the comp l e t  i o n  of t he S ta t e  w a t e r  1.'l"n for 

sub-basin 1.9 , .the Honong.1hcla Rive r .  Thc sub-ba s in 1 9  repo r t  is no .... compl e t e  in 

p re l imina ry forD'l. The sub-basin 1 9  repo r t  r ('s la tes the cr i t ica l nnture o f  water 

qu.l n t i t y  iJnd <1\ • .:1 1 1 ty i n  t h e  Honoll[;"hel'l  !l. l'l'� r .  I t  !i l n''Jse:' r.he  need [ o r  the 

RO'.llcsbu rr; Rl!SC rvo i r JH'ojec t.  1I0wcvc r t h e n :  is il gn.!.l t d{�.1 t 0 ( doubt iJS to whe the [' 

the Rot.llesbu rg.n�5ervo i r  Io.' l ll ev('. ('  bc blll l.t . FUL' L h e r ,  H r.  CClsell t ino 01 Sou thwe� t e rn 

rennsy l v l\nia Rl"gioll4ll P l .ln n i n g  Comr.l l:.sion ut ge::;· rc fu:'i,'ll of t h e  a pp l ica tion <IS a 

me<lns of s t rc�s il\g that  thl.! HOIlOIlr.ill!\!liJ J1 i v(' r  i;:;: a f in i t e  :-; o llro:� .llld t h a t  a l terna tive 

sourccs o f  supp ly should b e  e x p t o r e d .  

;p , 
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it  is recommclldcd that \'f.��LCrll I'cnw:yJ.v:lId 01 Watl!l' COJnp.1 1 1 /  lJu c ro n t c d  a 

pCrlD1t (or the W.1 ter (onnerLy a lloeu tet..l to Sou th l' i t l: !J burl;h 1,.J·a t l! r  Company w i t h  

a two million.. .I;.11 10n a d:Jy inc rease .1 t the Decks Run i n t ake t o  br ing t h e  allo-

cution in lin.Q, w l l.h lhe C<l IH1Ci ty at the 11ays �t1ne S t .1 t 1 on Tre.1tmenc 1)lan t .  1'h is 

pOint is downs t rcam (rain l he cri tical reach .:'lbovC' 'lhe con f iuellce w i t h  the Youghiot:heny 

River .  

However , i t  is a ls(J recOD'lmended t h a t  the reques t f o r  .1n inc reased allocat'ion 

of 30 million gallons p e r  d.1 Y at t he Elrama int.1ke be d i s a p p roved . The capac i ty 

of the E. H. Ald rich Tre.1tment Plant ( a t  Elr�mo1) is p resent ly 40 m i l l ion gall ons 

per day which is 10 Inlllioll gallon9 a d.lY le5s til;}n the e7. is t ing allocation . 

Expanding the plant c.1pncity to the amount of the allocation would p rovide suf(ieient 

capacity to approxim.1 tely 1990. the Monongahela River is no t adequa te to provide 

addit iolla l ",ithd raw.1 ] s  .1 t the El rama site . The ye.1rs bet ..... een now and 1'J90 should 

be used to exp lore the al t erna t ives and decjde on the best op t ion to meet wer;t�rn 

Pennsrlvania Water CornpollY ' s  neet..ls .  

A special condit ion w i l l  b e  incluJed i n  the new permi L requiring l-le 6 t e rn  

Pennsylvania W il t e r  COClP.1 lty to periodica lly r e po r t  o n  t h e i r  progress w i t h  explor+ng 

alternatives. The Conul\otl\.Jea l ch th rough l)ER .1nd Local a.u tho r i t ir.$ th rou gh t.;r1'PC'  

will assist Lhe Company wh�re poss l b l e .  

1I1STORY O F  WAT�I( SYST1:1I : 

The \'e s t l.! rn l'cnn�ylv<1n iil W.'1 t e r Company is lhe ' !f U c ccs!'or of the So u tll r i t t $bu r�h 

W.1 ter Compn n y .  

lhe S�ut.h I ' i t t l;htlq:h \"a ter Comp.1ny W,1:1 incorpora ted i n  ,J u l ),  190'1 , (or the. 

rurpos� of supplyIng waler to the puhlic in the I�orough of n r i t.l gcvillc . Th rough 

the! subsequellttpurch.1se of the prope r t ies · .. nd ( r..1nchies o[ 20 W .1 t e. r  companie!J , , by '  

19-42 .  when the .,!iouth P l l tshuq�h Wa ler Comp;'lny o1ppl ied f o r  .11\ Oeder o f  ConfIrmation 

-/.-

.In cOlnl' l i.lllce w I l l I  t i l l! \':n l ( ' r  l\ l lol: n t .i(,)11 Ar: l �  of Ap r L l  8 ,  1 9 J 7 ,  P. L. 253 , N o .  

6-4 and J u n e  24 , l Y J � ,  t ' .  L .  (1/1 2 ,  No . 3 0 5 ,  tilu cha r tered t c r r l t o l"Y cove red four 

w:lru.! and pOl' tions o [  f ive otill!r words ('I ( t he C i t y  Q (  P .i t t�blJr&II, 16 boroucha 

and 11 town�IIlI) 9 .  On JUlie 10,  194 2 ,  che Wa ter nnd Po ..... er 1i.f.!:lOtlrcc� UOo1rd iBsu�d 

South P i t tsburGh aii' Ordel' o [ Conf irru.,1 tion to ta ke 26 mgd f roln the Honongahela. 

River at a. point a.loll� the wC.,,!;t bilnk invnedi.:l tel y ups t ream [rom the mouth of B(!C� 

Run in Bal dw in Townshj p, Allegheny Coun t y .  

II) 1940, the Compnny !'; c rved 263 , 000 people and h a d  a maximum daily use o f  

24 . 7  mgd .  Dy 1950, L l t t!  numbe r o f  p e o p l e  served lwd j ncreasC'd to 286 , 000 a n d  the, 

maximum daily use to 35 . 9  mcd . In June 1952 , t ; h �  Conq>,J11Y .1p p l i ed f o r  ;m add j t ional 

32 mgd il t  the exi s t i n g  takillg point ups t ream f rom Decks Run. On Augus t 13, 1952 , 

a pe rmi t w.:r.s issued for an a d d i tional tak.ing ot 32 mg,J at the exiG t ing til king po i� t . 

In November 1950, the Co:np:lOY app l ied f o r  a new :1 11 nC".;:it ion at ,\ new taki ng 

point at Eirama. W.1sh ington Coun ty . Dy 19 5 7 ,  thl.! pcpl! ia t ion se rv-.!d had incre:.Jsed 

to (.06 . 0DO people. Th� e: x i s t illg piclnt nC.1r Becks Run 101.1:; nl.' longer .Jble to satisfy 

p e a k  demand f rom t h e  COinpany ' s cust.ome r s .  Till.! Company p ropo5ed a new s i t e  f o r  ;In 

intake and t rea tment pl.1l1t bec�u."e t h �  exis t ing t re.1tment p 1. 1 n t  (known as l1ays 

lUne S t a tion) We1 S Si tuo1tcd in a deve lo ped a rea ,""heri.! no space was olvailable for 

expansio n ,  aud because the .1 r t'a of gro ..... th j.n wate r dl.!m.,n(1 ( � o u t l , t! ( n  p o r t i  IJIl o f  

Allegheny County a n t.l  p a r t  ( 'I (  \':<1511111;;lon Coun t y )  W .. 1 ::';  loc;'l ted a cl'n � i d crable dis tance 

away from t he exis t.ing plan t .  The Company p ro j l!c tcd thilt d � i 1 y  wa ter usc would 

incrc<lsu to 72 m&d by 19 71 ,  w J l h  <1 lD.1x1 nl\lID rJ:1Y lI�C o( lOB nlt�d (1507. oE the. u �·crDGa) . 
On lh l::; h<1.!Jln Llle CC'1I11111llY rl:' I UL' u t  .... d n 50 mel! n l loc n l J on .1t l h c. IlC!J " J II1) ( .  A pl!rl:llI.:. 

da tad Jnuuilry 16 ,  1 9 5 9 ,  wns obt,'1il1et.l ( rom the U. S. Army Co r p �� o f  E n g ineers to 

dredGe al1J cOI\�rllc t an I I ll'  like :; t ruc tllre a t:  the E l r<nnn 10c.1 t ioll , <1 p proxima tc-ly 

21 miles ups t ream fronl the e y. :l G t ln� i n take nen r Becks l{uu,  ilnJ one mile ujl s t re<lm of 

):> , 

N 
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I:llq .Hullollgnill! / n  J{ I VL' r  rl:i v l ,�tl U OIl Hl1m rIo. J .  A l l  cllt.: r ll/t(·j IlUf.' l l l  Jlcrml l (llo . IJIU�) 
I , " 

wo" Il11H1Ct! hy the Wn L p r  lIud I'owcr I{CHOU'l"<,,:CII lIollnJ on 11l�CL'1l11 H!1"  1 h ,  1 950 , f o r  the : ' : ' '1 
propuBcd IntZlkc. The i.Ja l c r  A l l o c u t Ion l'crm L t  (WA-200-n ) \JJtJ 188ucd 011 AugusL� IJ� 

I , '  . .  ; 
, " 

new t rea tmen t p l*,n t  ' l ' :i 2 ,  f o r  50 Incu f roln t i le  Ho"onr.,c1heL1 l{ l v e r  ilt I': l r.:llna . The 

was cons tructJ w l t l l  a c:J[l., c i l y  or 40 nll!li . The COfT'P.JllY hLid 
j l l ; "  

ob t., lneJ a J J i t i o1l4.l d '  " , 
I !I 

land at the El ram."1 s i le f o r  [ u tu r e- exp.1 ns iutl of thl! 'J <J t e r  sys tem . 1'hc present : 

request is f o r  an " d d i tluual Lli loca tion o f  JO mgt l so lha t th� coJpa c i t y  o [  the : : I i  1 : ·, 1 

�ater trca l;.mcu t p l a n t  c,," be. expanJed to 80 mGd . 
, 

The Company haJ p l anneJ on boing 

able to exp. :md th� CiJp.1 C i  ly of t he p l <1 n t  and :;}"s l C'm f u r t he r a t  a l a t e r  d a l e  
: '  : 1 

(193J W,IS nlen lioncd in the .:tppl i c :J l icn , a l t hou,�h pre::iCnl i ll d icatiuns c1 l' e  lhat 

demautl i s  n o t  expaIlJ iu:; :JS fas t as a n t i e i p a t eJ ) .  

, ' 

The Company nilme has been changed from t b e  Soulh Pi t tshu cgh \�a ter Company" ; 

to the Wcs t ern renllsy lvi.1l1i,1 �.Ja t e r  ComV.:1ny . The Compnny hils !>cen oper;'lted as pil r t" 

of the Amer ican \"a te n.:o rks s y s t em � l nee at lea .:: t 1 9 � 2 .  Till! Cor.lpallY is a v p l y i ng 

for ., permic III the new n�lmc , il lollg w i l l i  the l-e(,]t1 C s t  f o 1.· ,m il J d l tional 32 m(;1.! from 

lhc Hon ongahela River (30 m&J �l.dd i t ional a t  El r" ma ,  anJ 2 mcJ add i t i onoll at Becks" " 

Run) • 
'i 

OI'ERATlON Of IJ,lT!;K S YSnfl: 

The t.Jes t r.! r n  Pennsy lvi .lI1 ia Wa t e r  Cump;lOY no\.' $ , " r '.Ic:; api:>tu;( i r.'l" t f' l y  l. 0 lnu n i c l. -

pali t i � s  in a 2 0 0  squa r e m i l e  a r � "l ,  i n c ludil1r, a Ih'l r l LCln o f  t h �  Ci ty o [  r i t t sbuq�h , 

subllrl�an conunun i t ic s  sou t h ,  eas t ,  and 1tlrs t of P l t t !.;burr.h 1n Al legheny Coun t y ,md 

OJ po r t ion of l,.Iash iIlCUlI' Coun t y . The popu l a t ion f.l' rvNI is a pl 'l"oxin1.., te l y  500 , 00 0 .  

Ih','i LCr ll I'I:nll!lyJ.v:ln l a  W H e e r  Compllny IIOl l r C l�:1 CflU'l l l l t  o( 1..: .... 0 \":lI l c r  (; 1"cn:'mClIt 
, " 

pl an Ls and In lakes on t h e  Nonungahel" IUve r .  The uOl,,·n f> t l'l!.:'un f ac i l i ty cons is ts �� i i  
.10 in tilke ups t lJam froll': l h� mouth o f  Becks·. rlUIl illid n t rei.1 lmcll t p l a n t  .:l p p roximlJ t c lY 

two miles sou t h'e s t  a l on e  necks Run RoaJ knovll as the 1 1.];,:; I·t iue S ta t I on . The 

tre.a tmcllt plant 11.15 a C;I P il c i t y  of 60 Dlgd . but is o l d  and li lere is no rooUl. f o r  
, , 
, 
J ,  

-(,-

CXPi'"S Ion . T:lc CCHUIl.1IlY h:ln tilt !  l.CJ tcJ IHI p I  :lIIn to phil HC Oil L the H.1yn Hlne: l'rc4t1 
meu t p l a n t  111 lhe imnletJ i n tl! ruture , b u t  tilt!  poss l h l 1 i t y  cxi. ? tn of Lt heing PhJ1S\!� , I, 
out in the 101\�cr ronge . South Pi t t s b u rgh Wa ter COinrilllY W.' R granted o.lloc a t 1 onaf " 
f o r  58 "Sd a t  the neck" l\ul1 1�' t ' ke ,  the .,moul1L g r ,,,,u!<1 u"de'· L"o w., ter a11oo,t

:
70 

permi t ,  ( f o r  tG mgd by !'e rmi t IIA-200 issued 011 JUl1e 1 0 ,  1 9 /, 2 ,  and an 'dd i t ion.� , - - ," I J2 rnzJ by Penll i t  "M-200A i s s u(!d on AUGus t 1 3 ,  t 9 J 2 ) . A� t h e  Company " na.me has !� 
, i  

been changed t o  We!jt�rn Pennsylvania Wa t e r  Compa ny ,  oJnd t he pl.Jn t capacity Is , . 
, 

60 mgdt thl! applicant wishes to vbtain a new permit [ o r  60 mgd at the Becka Ruu 1 
i n t a k e .  i ! 

The ups l ream faci l i ly cunsis l s  of an in tdkc an.1 a \,;a tl l' t rea tmen t r l a n t  a.t 

, 
Elrama, Washington CI.'lUll t }" .  The E.lrama t re a t me.n t p laut ( kno�JLI as l he �. Ii . Al rich 

I t  I , 
S ta t i o n )  is located across thc Penn Cent r., l  S i re O.lks r a i l road ya rd f rom the i�lttl;� 
on t h e  Honongah.l .1 River.  Th. South P it t sburgh \'a t e r  Compan :, OJ,, . gran ted . I water .1l0c a t iol1 permi t f o r  50 ,nl:d at El r"m� ( r e rm i t  tlo. \'lA- WU-B iss ued o n  I 
february 1 1 ,  1 9 5 9 ) . Til..: p resen t  c <l p <l c H y  of L he ...... 1 te r  t r(!,1 (men t pL, n t  is 4U ,"&d � 

Ilow(>ve r ,  one of til� ro:!.,sons fo r l oc� c in:; the crea trrlen t:  pJ.'lllt ;J t El rama W.:l5 t h a t  I 
, 
I 

th er e is ro om at the !O l te [ o r  E..'xpam; ion . TiI� Comp .1ny w i s h es to inc rease tIte t r e ll t -
I 

ulent ci2pac! ty of the wa t e r  p l a n t  f rom t.O 1IlCd to U0 mp,d . file C(lmpany has a p pL J "! d  i 
for an add i t iona l JO mGd f o r  8 t o t n l  iuc rc:lse of 32 mgd «,uc! a. t o t il l  a l locat ion I 
of 1 4 0  mgJ , 60 mgu at Ul.!cks I�un .1nJ IW rnr.d .1 t Cl r.,;r..:a ) .  

, 

The Compon y "" taken ove r the s ervIce area of two SJMl1 � a L c r  s,,�piy a;; .. ,,'t. 
in the 'ti c i n l t y  o[ the E. II. Ald rich t r ea tment p t., n t .  Th�se s y s l ('ms �crve E l i zableth 

TO\J"!i l d p  .,ntl the nnrnll,�h or El l 1..1 h e l h  in A ' t C'gl!(·IIY \'nuil ly . TI" � n rt.�n !J ll �  pn.!vim1 �y

" 

. 
J 

servcd by l h c  flOIIOUI�illlI.: l ;l \' , j l l cy l,.." l l: cr COIl1P<lIl), " nd El I 7_;lhc.· L h  Tt)\o'll s h l p  A u t hQ r ! t� . I 
j:he Honon g<1 he l:=.l V., l lt:y W.l te r Comp:my h,1!' il W<1 c e r  .1 1 1 oc ;\ t ion r e r m i t  ( No .  HA- 1 5l.-A)j 

� ,  I 
issued on Hare!> 9 ,  1 9 5 5 )  ( o r  5 . :0 mgd f rorn L h e  H.",ons" hc!o 1l 1ve,' In t :1 i z a h e t h  I 
Boroul;h, A l l C[�IH'ny Coun t y .  Thl'! f�U7." b,.' t h  l'o .... nsh i p AU l bo r i q" ll.,s a permi t UiO . ?LfJ� 

):> 
I 

w 
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iS9Uct.I 0 1 1  February J l,  l 'J (,rJ) l o r  2 . 0  "'1;<.1 ( rom llll:  YOIlKldo!dlt..' Il�· Rlvcr ... t the 

north end of Uucn.l V 1 S l .1 1n �:l l:t.al)(!th Townsh l p ,  fll l t'!ghcuy Cou n t y .  The (,011111.101 

s ta tccJ that they understood the Elizabeth To ..... nsh i.p Au tho r i L l  allocation to be 

1 . 0  "'gu from the YoughloChcl1 )' ,  Cl n d  uF;cd t h e  1 . 0  m�d (ir;urc J H  t h c i r  c;)lcuLHiona 

However , the "'e o r re C L  f i gure is 2 . 0  mgJ , ,1nd 2 . 0  Inr,J wi ll b e- used throughout thills, 

[ape r t .  Tlie tre3tment pl;) n t s  at El l z;)beth ancJ I:\lCn.1 Vist.l w i l l  be r l.! t i red and 

the allocation permit siven u p .  

Ihc Company .1151,) plans to to:l.kc over t h e  sen- i ce n r c ;)  o f  t h €!  Hononcah ela City 

Water CO:TIpany ... ·hich �upplic� the arCa � o u t h  of the e. II. I\) J r i c h  trea tment p l an t,_  

The Honon&.llu:!i;) City \..'.1 t e r  (;oll.1pany h.1s a wa t. e r  a l lo c <l t j on per!'li t (No . 109-1\, lltsued 

on S e p tember 10,  1965) for It . O  m�d from the HOllongahel., R i ver on thc l e f t  bank 

a t  the toot o f  Factory S t l.· c e t  in NonongahelOl C i t y ,  W;)shiI11�ton Cou n t y .  The Company 

a n t i cipates that t h i s  permit ",·ill be gJven up �0m'.;: t jflLe i n  the f u t u r e .  

Thc Company makes t h e  p o i n t  th.1 t  ..... Ili l e  t h e>  C;omjJilny i s  ,1 : ;k  Lng (or a 32 mgd 

inc reas c ,  they would he t� t v i ng up a llocill io n.c; of J . 5  mcd, 2 . 0  mgu , and 1 •• 0 r:lgd, 

for a to tal of 11 . 5  Ined 1 or .1 ne t increolse 0 ( 20 . 5  mr,d . Huweller J 1 t 6hould be 

noted that as the t r c:a.tment pl.J.nt at Elrama only hat} il capac i t.y o( ltO mgd \o/hilo 

the existing ., l lo,,· a t lon is (or 50 mgd , <1 50 mgd i n c l'e ,:1 s e  i n  the t r e a t m e n t  plant 

capacity would have t h l?  (� f fcct ive resu l t o (  incrcil:,;ing w i tllt( rv�'�J 1 s  ltO m�d . or 30.5 

m&d i f  t he Lhree a l llJcations for Honont;aileJ:t Va l le y ,  IUll.aiH! L l I  Townslilp and 

Honongahcln. C i t y  :u-e given up . 

NEE)) ,'OR INCIl�hSI':1J hl.LOChTlON : 

The w<ller d":lII.:lnd h;n; silowu comdth:cablc gro\/LlI  In hOlh �\I:;tomc r� iliid dcm;md 

over the las t  )0 yc.1 r s .  'the fol lowing tOlhle ha:i h\!cn ('It't!pnred f roln the Comp;)ny ' p  

,o,nalysis o f  Auu:;; t 1 5 ,  1 91 ) ,  and .,n Cllla l)'sis o (  p r e v J oll� d"t.:l !'ubmi t t cd b y  Soulh 

P i t tsburgh l.Ji\ tcr Company. 

If.'J'-.' .e . . N,I I.,_J..:._I I.!:.'!.E2.' !�S_) .. __ I�rl!J.c.££�!.L_�S.,=!"_��.'.�': · 

NIl1l1hcr tl f 
. \'c.' u I" C'I:J l olIIl.' rrl �_<.!�sJ�!J"'! Y-..!���.!. �_l�Clllllfl lrIlP t l ull  

(mf;d)  (mGo) 

1 94 0  48 , 000 1 6 . 5  24 . 7  
1945 �/" :i00 2 [, . 0  J 1 . 4  
1950 07 , 000 29 . 0  J5 . 9  
1 95 5  91 , 700 42.  J 62 . 2  
1960 108 , 200 4 8 . 6  64 . 0  
1965 1 15 , IRlO 5 3 . 9  82 . 7  
1 966 1 1 7 , 1 00 57 . 5  8 7 . 6  
1967 1 1 8 , 500 5 7 .  J sn . o  
19�8 1 2 1 , 000 60 . 5  9 2 . 5  
1969 1 26 , 7 00 62 . 7  8 9 . 2  
1 9 7 0  1 2 7 , 1.00 (,5 . 5  86 . 5  
1 9 7 1  1 2 8 , )00 6/ •• 1 9 3 . 1  
1 9 7 2  1 2 9 , 700 (,2 . 2  7 n . 5  

'1975 1 3 5 , 000 7 8 .  ) 1 1 7 . 0  
'1980 14 2 , 500 85 . 5  1 )0 . 0  
'1985 150, 000 9 ) . 1  144 . 1  

'IIIProJ ec tions b y  American Wa t e rworks Service Comp;m y .  

The Division o f  Comprehensive Resources Prosralnm i nc o f  t h e  Bureau o r  Resourc.t:s 

Pro&rolmlni�t; have prepared proj ec tion which .1n:� sl10W11 ill Tab l e  No . 2 for compac
,
u i'On 

w i t h  tha applic<l n t ' !j  projcclioIlS . The t .1 b l e  has bmw prep;;rcri by t he ..... r 1 tcr and� 

is in somewhat d i £ f crc::n t  furm from that prep.1l"eJ b y  Comprehensive Resources 

Programming. 

Tnb l c.��U.��-E� 
Number o f  

ill.!:. C\l�: t umcr s  I\vc r .1�e U,l i l  v C(.nL<;1I:" r.,U2!1 i.'y( i OlUIll 1),tY CO L : s t.:.�2� 

' 1970 1 2 7 , 400 f.h . 9  .,1, . I) 
1980 ] 2) , 000 6 Q . 6  98 . 4  
1 990 129 , 000 76 . 8 108 
2000 I H , OOO 11 2 . 5  I i ', 
2 0 1 0  1 ) 5 , 000 II U . 9  1 2 6 
2020 14 9 , 000 102 1114 

A comparison o( Tablc� Nos . 1 and 2 shows clo!.:r. o1l�rcement on future UC"1.:10c.! t liu, 

<l disagreement 'tJ1l how 500n this (h.:nl.1nd ... i l l  nt.:l t u r c .  r h e  a p p l i c a n t  I 5 proj ec t ions !tmow 

)0> I 
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1 )0 , 000 c:u::lumc[.!:J and �I mU X l lltllf1i day lh.:m':lIld of 1/,1, mgd by l'JHJ, .... h l l e  IJI:.H proJec
'
l l o n s  

; ;  t . 
Ijhow 149 .. 000 cuslonlcL"s alld .1 m.l x i mum ULlY demand oC 141, mi;u only  by the yea r 20�+ , 

" , A pr.iruil101ry copy o{ the S t ol t e  I�a t e r  Piall  for Sub Basi.n 19 (Hononc,01hela � :  j 
, , 

RIver b £l s i.M )  p rg.J c c u ;  UtlcqU.1 t c  a.lloca t ion lhro't'r,h 1�90, \J l Lh nil a llocat ion deri�i�nC)' 
" , 

of 1 2 . 5  mgd by lilc yl.!<lr 2020.  1h(l 5,1mf.!: repu r t  v rojcctto ,1 t r f!,1tmcnt plCl n t  deficlehcy 

of 9 . 0  nl3U in 1990, nnd 3 7  mgd by t h e  yeaf 20£0.  

Expanding the treCl tmcnt plant capClcity u t  the E .  H.  I, l d r i ch Pl.'1nt (at  ElrilN: 
� I 
I ' 

by 10 ms,d (from 40 mt:d to 50 mr,d , cl1l1., l to � h ?  '�xis ting a l loca t i on at the Elril� ! 
" I 

s i t "? )  ,,;oll1d meet the � . O  mgt! deficiency p r<)j �'c t!d i ll L he S t a l P. to!,1.ter Pl.l n .  Aft� r 

1990 there will be both .:In C1110clltion ctulictnecy anti 11 t rC.1 t :nent plant d e f i c ienlfY 

The l-Ionong:1hel.l River is not adequate to provide add l t ion" l withd rawals at tha � 
El rama site  (see scction on Adequ()cy of Source::; ) ,  and the years be tween now and� ;1 
1990 should be IIse,1 I.:u c;<p1ure t he nl terna t1 1·e!.: <1nd dec ide on the hest  o p t ion to 

meet t.:o.:!s L e r n  Pcnnsylvall.i.:t I S \./a t c r  Company ' s  needs.  

The CumpnllY report!'i th:l t for the YC',1 r 1 9 7 2  I .he div1 !; inn bet1Jcen variolls U&It. ;:oo . 

w�s .1 9  f0110w6 : 

Dllr.1cstie 3 !  0 04 mgd 

COtlllnl: l <: ia J l (1 . J () mgrl 

Indust r 1.11 1 1 .  30 mgu 

Bl i l k  Sa le!) � o 05 "Gd 

Nou- revenue use --=-� 
To tnl 62 . 1 7 '  n.,�{1 

From tlte ,IlIOVC bn�nl{llowlI it C:I/I  I>� .')CL:n Lhil t I;!H� III n i' l lrox t lnn l<.: l y  OnC-hf11C �; 
" 

domr.s tie. If'nd the [cs t cOIllI1l(!t"c l:1 1 ,  indll:-: t r i.:1. 1 ,  .,nd butk.  n.ds pulnt could be 
� 

imp o r tant ·  if p riority of usc "'ere .1:; � l gncd during " period o f  d roubht (sec Legal 

Problems un Nononr.ahd ., rU v (' r  Sourcr. s ) . 

oJ.(J_ 

ADEQUACY 01' liHol( $OUHCE, : 

The pregellt source uC w;; !l e r  �lIp p l r  Lo Wes tern  l'enn:::/ lvan lC\ Wa ter Company l �� � . . 
: j �. sys tem Is the l-Ionongahela Rive r .  The HUllong�helil River hilS " 1nrge drainage 4��'� I. 

but has an exfcmelY 1'00" na tu ral .low l10'0I y i e ld . 
.. 

In add t l lon there is a prublcni: , � 
I l: ! , t of conflic tinC" uses -of the river . Subt> tantl.11 fluw� .u r e  dcd 1 r.:1 tion to the main- I I ;� � I 1 

tenance of cummercii11 naviga t ion . S i mul t aneou�ly , W,"l t.er supply demands for indus;" 
: !  j! , 

trial , power, commercial �nd dllilles tic Wiltcr supply uS

,

e are increr..,sing, Po'lt'"ticUl8.11Y .. 

in the P i t tsburgh-Allesheny County metrol'olitan ' .. ea., i i : , I  i 
Th� Pit tsburgh n is t r i c t  of the U. S .  Army Corp ... oC EII�ln�ers in let ters dat,od . 

i: :1 
October 1 6 .  1973 , and Feb r u a ry 2 7 ,  1 9 7 5 .  reports the ,result " (  IlnCl lyzin6 low flO'..t oj ) by their s t a f f  and the resu l t  of · .1 s i mul ta tion s l udy of TYi;rt rt Dam opera t ions . I rl '  

, I i  \ , 0  
T h e  l. o r p s  of Engineers are directly concerned because t h e y  are authorlzed �y.; 

;1 f! 
Congress to operate Trr.art l ... ,kc and YouChiochcny R lvcr L.:Jke lor flood control �!'� " 
low flow ilugr.llmt a tion purpo s e s .  i)u rfnc p e r iods p [  drought flow bllth Lh� Houollg.:\hala 

. il ' River and the YoughiC'cheny River arC! sus tAined tltruugh rel(,C1.ses f rom Tyga r t  and , : 
" , 

Youghiogheny River Res e rvoirs . The Corps repo rts tha t since Tyga r t  Reservoir 

began opera t ions (f:: ince 1933) thf.: lowest f low recQrded nt the U. S. GeOloGic.;]l : 
• t '; 

SU[v�y s t r eam gi't�ing s ta t ion at Charleroi (apprt""'x hnatcly 16 mil�s upstream [rom ; � 
the Elranta int .. ., lt e )  \o':IS �69 c f s  ( 1 7 4  m�d) o n  Novemb�r :W , I I) 'j  . .l. Al t h i s  time a ,. 

i i' flow of J40 cCs (220 D1�d) W.15 beine. rel�ased [rUin Tyc.;:,rt I)m!). There is an ullcxpliLinC!d 
; '  � , 

deficit of 71 c f s  (46 Illgrl ) h c t  ... ·(.:cn the two po i n t s .  It 1"111011 1 d  he noted that l:h8.. : � . 
d rainaGe u re., at Tyr,.H·t I).lln j �  } , 1 61, square m l le&; whi J e  thaI:  Ole the: (;harJ �� r o l  I; 

• •  I, 

gUt;1.! 1:1  J , 2.LJ :-I11"nrc m l l l':I . Thc r c..: (o r c ,  L t  n p p c l J r l l  lIlIIt lIu' r. ,  I II / I  l:ollll l d l! r n h 1.c
' · 

1 I 
COlu;umrtlon d h.:c r s J.C'n Ioi h J c h  USL'.g up t h e  i o f lolo1" fron, 4 . 000 squ.1re m i les of t..'ateruhcct 

area ,15 well aSJ,.71 e [l.> (.1 C tl�ll!"scs i rom lyr,;l [ t .  

:x:
I 

U1 
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The 1::1r<llll'-l I'l •. ml. L!� J oc.: a l.cd (l<.IwIH; l l c.un [rom lhe t.ha riPfoi gal�l! , bue up-

sc ream f rom che conf luenc(! of the YOH[�hloc.hcl\y om.i H�non.�il h c l a  loUvers. An o1dd.1'tiona l 

{low is c.ontributed Lo the t1onongahu!a. River f t onl the YOIl�h lo sheny Rlver, pr..L.nei": 

,. 
pally f roID the YouChi.oI)IH':lIy .. nivcr Rese rvoir. On flovcmhcr l0, 195 3 ,  the flo .... 'frOIa 

Youghioghen,. Da.m wa� J2'J c Cs ( 2 1 2  mgd) . l'ue t o t  .. tl C l o'" �, t the U. S. Geo loglc4J., 

SU1."Vey s tream gag i ng s ta t lon <It nl'J.d�ock (",hlch ' lncludes the Your,hiogheny R l v,e r ,  

a n d  is 6 lII.1lcR ups t ream f rOl" the Becks Hun i n lil kl!) W.15 720 C f 3  (465 mgd) on 

Novemuar 20, 1953 . Tilt: combined rele.1sc$ ( rorn Tyg:ut ;lOd Yotlr;hio�hcny Dam9 'Jas, 

669 c f :; ,  or 93: uf th(" l o l :1 l  ., t lhc. Ih"ad4.Jock r,.'1r,l.!.  This m(.·:I1I� that the tol.ll 

natural runoff uelow til . .  • two d.1111:. \"'n� on ly 51 c f:;  (J.1 1T'!�d ) ,  not cO"unl �1;6 :.hl! 

con�uQPtive diversion.:; in uoth rivers . 

The Co rps of Eng inc(,l's re£lorted in thc mee t ing (.'0 S\� I' teITlbe r 2 J ,  1 9 7 5 ,  that a 

minimum flow of J40 ef!> is [)rc::C'tl tl y requ i l"ed to opera.te: the Corps navig: nioll  

locks and dams on the uppt'r �l(1nougah('la Ri ve r . HC\., locks which a r� IIncll"r COII-

s t ruetion o r  a..i. rcady pJ anned will nec e s s i t.1 t c  i\ m i nimum f l ow n i  (. 50 i.: Lt ,  .1n ilt",';'"lU t 

whic.h exc.eeds the aUl;ment.1 t ion capac i t y  of Tyga r t  R('servo i r ,  The Corp� report..! 

that releases fronl: TY&:H l  Rl!s ervoir C;1nnot be increased to cmnpeusate fo r dOIJnstream 

wichJrawa l s .  TIH�rcfore, ('ven under pruGen t cf)niJ i t ions th(! o.;curunce of a m;, jo r 

drought w\Juld resu l t  in f l ow:'i ba rel r �uf f ici cnt [ u r  n.1 v ig;l t l ou.1 l  1)\ ll"I'1l5ep; (tJit.h 

the exis ting lock. r. >·s t cm ) , .11ld .''In insu (r i c i '!n t flow [(H ua,., i g<J t loilal purposes 

..,hen the ne .... loek.s n rc bui 1 t .  

1'he Corps reported i n  their lc t le r  o f  February 2 7 . l Y 7 5 .  th:Jt thr.!y have com-

pl ClCd II !i llllu l<.lt lon : H llclX of TY r..u"t Ilam opel'a t lcl I):; (or l l le  110 YCllr pCI· loll 1')2') 

to 1 !J69 (simulating lh.' t  Tyg<.l r t  h,,..·c been cOr:\pl c l: ed p r io r '  to 1 929 iusteac.l of 1938 ) . 

This pe!'iod iq..clu d�J two sevet'c f'rolonJ;e ,j d rou�ht pe riod!'t the lIlos l  recen t  'of 

..,hieh or:eurred
s 

in lh(! f<.lll of 1'15J.  For the two consccul ive month:; o f  October d.nd 

I�ovenluc r ,  195 3 ,  only  J3 mbd wa:; cnntr i u ll l.cd Dr lpc;) L i l l C lc.w uc tw(!cn Tyg.:rt and 

-J 2-

I�lr.llt..:l ( froln :1 d l".tlnat;c arca or uver I, , ( 101) �HI'Jan; IOL1('u ) .  Tltu t:orpu of Enghlc�ra 

point out that 12 mgd oC  the prescn t SO mGd alloc a t ion a l ready issued at ElrClQ 

vould · have had to be m.1uc up f rom water rcle.1sed from TYC;ut Vant. 

A even 'lOre severe drour,ht occu r red during the C a l l  of 1930. In Scptembarj 
1930, the tot.al 10&:;.al il1 ( low (not countinr, consumptive iJiversions) be tween TY�D.rt 

Dam and E1raQl<l was only 12 mgt! . \H th the flow ..It Tyg,"lrt:  I.)Jm belng 2 . 6  mgd , tl;ae 

noltura1 flow at ElraU!.:l .1vcr;aged 14 . 6  mgd dllrin� the month of Sep tembe r 1930. The 

month of October 1930 , is the. drie�t nlonth of r('cord and it is bel ieved to be the 

driest mtJnth of thi s celltury in the Monongahela Riv<!r uo1s i n .  ,\n average. f low 'of 

only & . 6  Dlgd -was computed for the Elramil site dur l u�; that mon t h .  

To
' 

suauaa ri:tc the ad�quacy o f  t h e  Hononga,hela R i v e r  as a 'Jc1 ter sou rce . Without 

the Tygar t Dalq tha tlonong.1hela. R.ive r  would j us t abou � dry up during drought: periods. 

The Tyga.rt Reservo i r  can only provicle a relense of J40 c .  c . s  . •  which i8 1099 than 

the 450 c fs which will b� rCGui red to op(!!rate the new l ocks and navi ga tion sY:l te'GI8 

e i tber p1c1nned or under cons truc t ion.  Flna l l y ,  LhcrIJ arc it l read y impeOl.l!n l; 

requirements to cool hea t e d  wa s te dlr.cha.rge at three pO\ler p l..l n ts along tim 

Honongah�l.a. River and fo r incrcc1:-1ed industr i.1 1 cOl\su�lrt ion . ,, �  .... e l l  .15 po!';s iblr 

rcquirements for coal g:Js i f i c a t ion or other enl!rt;y 1Ir.'�,,1 . NO!H of th�sc 1a l ter !J8.U9 

will be consump tive , Rnd ., rc not n."l;uLl t c d  under the W.1 t (': r  Al l (>c a t ion Ac t .  

IU:TURN O F  USEU WATER: 

One of the princ ipal  proule:lIs wlth 1,;1["ge wlthdr.:lwa13 .,t the lHr.1ma inta.ke t!l 
thAt only nbt:1ut  one-foul'th o f  the u�ed w.1 t e r  i 3  rel:ul�ncd to the �tononC;.1he la Riv�r 

c1 t  a Her iC:I o (  IOc .... ar.f.! l l'l·;llnlf. .. · u t  pJ al1 l n  011 hIJl.h II l dl·:' o( llic r i v e r .  The loq�e:H 

part of tho us�cJ wa ter is retu ruttd at the I\ l cos.:ln Plant 011 L he Oh10 River udlo..., 

Drunot lslan�. 

» 
I 

'" 
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. II. � tuuy was p n.!I'<l rcd b}' t ill! wO I leL" compililY :.;buw I H �  W ;) L l!t" \l.'a� ,  l r C.1 t mt.:!n t  and I 

d i scharge: poiu ts [ o r  19 "1 ) .  'fhe s tudy showed nil nv� r"'.gc d a l l y  u�c of 64 . 5 2 me,d . 

Ot this to tal , 55 . 48 med Is 1n the sc rvic� a rCil which 1�; !�c'''''C [ e d ,  .:1nd 1 0 . 04 'm��1 1S 
� ·il �. 

in the unsc...,�rcd a rea . Of the 5 5 . 4 8  mgd 1n the r:c'.J c r c d  a n',) ,  l O� 1s con sider ed : " 1 1  
c.onsumptive lo� s ,  ""1\0 90�9 u r  4 9 . 0) rngd j ,:;  r e t u riH!d as t r c il lmcnt p lan t C[ [lIJCl1j

:: , 
Table: No. 3 s hows the poi ll ts nnd .1m()Unt [f' l u rn�u in u�5 t rcam to dO· .. 1Il s r r e.am.. 

o r d e r .  The "'moun t rctu[ncu is the t re.1 tcd 5ewahC' ,l i te r  n deduc tion o f  10% for iJ 
consumptive losses : 

.01)le���"',U:..c.!.�� 
Po inr  of Re Lurn I \�lt lrncd Tu 

Elizilbeth Boro HC'l110n&ilhe la 
C l il irton 1 re ters Cr eck 
ClaI rton 2 I' i ney Fork 
Clai r ton 2 I.ick Run 
below Cla ir ton N't;W t:nr,lnn,!  Holluw 
Dravosbu rg 1 �1C'lnC'lnr.ah(>J , 
Glasspo r t 2 ttonon l�ahelil 

Sub-total - Above con f l u e�lcc w i th 
Yough ioghcny 

El i za b e th T",,;p .  
tlcKeespo r t 2 

You g h i o�:hf'nr 
YoughiC'lgheny 

Sub-lotal - To YouGhiogheny 

!)uquens e Thnmpson Run 
l.Ielow Duquense Tr i b .  to Honongilhelil 

Sub-tQt.1 1  - Above neck!:i RUll I n t n ke 

Hd\l�l.!:-;: I{(\ck� 
Alco!i":'1 rlilnt 

I:ha l, t le:: r!> r:rer.k 
Uhio 

'(o till £f r"lucnt RC lu rncd 

*Propoc;cd Inc[(�ilsC'! 
1 r r ir.>:Jry Tre,1 lml�nt  
2 Sl.!condil ry Trcil tr.:eut 

Am\�unl r�c l l\(!wd -'-�mgdf--
0 . /1 5  
l .  33 
2 .  (,9 
2 . 1 0  

• ')5 
. ;' 5  
• '14 

8 , 44 

. � o 
7. ,  J 1  

---------

2 .  j :!  

2 .  'I(, 
. 11 

l 4 . 1 1  

1 _ 20 
J3 . 7 2 

1. 9 . 0 3  

; : 1  " 

C lpac i t:t of r la n t  
(in Ingu) 

0 . 77 
2 . 0  
3 . 0  
3 . 0  

*2 . 5  
. 4 8  

1 . 2 0 

'; 1 , · t '  
. 4 "  

� .  5 

" 

2 . 5  !! :  
: j  

. 40 , I , '  

. . .  

) , 4 
1 50 

, : i 
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F.·oUl THh Lt.:! No . J I t  efln hc nCC"1l l, hn t nn l y  n Jd. rll)',11 ( o r  l J  C(H )  111 retu rned 

to the Honnnr.., h c l n  R t vC'r nr J t R tT lhntn r ( cn in thn IIh l !'l t  c r l t 1 cn l  rench 

F.l rnmn unci chc- .. oll ( l l1(,I ICro w l t.h the YOllp,h l nr,hrollY 1� l v r. r .  A ru rche r  5 . 67 

c! f') 1M rc turned lo I IH� YOIl I',h I nl;heny It I \"t' r or to the Hnllnnf�:1hC' 1 n R ( ve r  

, 
be t.\JcC'n,: ! 

,I i 
Iltgd ( R . 8; ' , I ,' 
nhovc tb� 

: \  
Dccks Run intoke . - Tile l n q;,ctlt pn r t .  ){� . 1J2 all;d ( or 51, c ell ) .  o f  Lha u.ed water �� 

I ' :  

r etu rned to l:he Oh10 River In l:hc v I c I n i ty o C  HrunOl: lnlnlld n t  tile Alcoeon Plant 
i : l  

o r  in l, o Cha r t l e r s  Cr�ck willcl,  [lows Into the Old ') in the S A I'le vIcInity. As fa r !  
, " 

as the !1onong.JIH:·la lliver is cOhcl! rnt:!d , a l l  out lI. , l l  mgd ( u r  2 1 . 9  c r s )  is consulted 

w il t e r  1n that 1 L  10 nol '·c!.:urnC'u to thc :·I(JnOIl}�aIH.! 1. ,  R iv c r .  Thert:! [ ore . the conc.ern 

o f  Lhe U. S. Army Cprp:; o( Elq ; inee rs illhJ o l he rs is wel l J I I :: L l C leu. 

LECAL PROBLEIIS OF m�ONGAII�I.A RIVEK SOURCC:S, 

Durinc periods o f  drought thc Honongilhcla Ri'Ter has an Qy.tre.mely low yield . 

BeCiluse. of the c.I.:1:ms and locks yys tcm the: wa tcr ic>vl!l rcmnins f il 1 rly s tabl e ,  ovon 

though the amount o[ ..... .J U�r CJ o",i n� ill the r l v e r  Inay be q u i t!! I tl"" This ijlv':!!> the 

imp reS S l on that there is ac.lcquil t e  water avai lahl(! for a l l  u�cr!l . ActuillJ.Y thec:a 

is not enough wa tcr avai l a b l e  for 0'111 the cOlLIpe t inft usc!'; d u r i n!; pe riods o f  .drou&ht .  

Becilu5e wha t flow l:hert! is ava i l .,ble mus tJ )' cnlll�:; [ rom TYt;.1t t Reservoir l.he ll:!&al 

status o f  "'a ter use and n l lor:i\ t i ons mllst h� Trvicwed. 

The rullow i nG rt!ro r t  i ,.  d por tion o f  the j l!I�,l l 5 r " lU!i o f  c u r r e n t  and p roposed 

alloc a t ions Io'itich was prcp;'lred by R. �'j tl'ln th,' !·!�.ston o[ the lcga l s ta f f  in a report 

d.Jtcc.l Oc tober 6, 1 9 7 5 .  

" A l l  I, r lvil le n n d  I,uh l lc .... 'all·( r l t:hl,�; 1 n  Iom'(;(-' l wn Y !i  n n' f l t lhJcc.t lo t h e  p l cnnry 

power 01 the UuiLec.l Sl;t l L'S to rCI;ul .:l t C' cuml1lc r c c �  and to lhe I' :l r l l c ula r powers. 

derh'ed [rolll the Feue ral naviC.1 tloll Rcrv i tude .  Uncl�r the fii': rv itudc , the Fl:!durnl 

GovC' rnmen t , w;thou t pai'IIH.:nt o( COArl:!ns.ll lon. r:t.,1'f rem�v� ob5 t ru c t iuns to nav1&at
.
i

,
on, 

cons tr uc t naviSiltion i�provemcll ts , C.\lt off �'\cc.e!H; i;n uw,' ig-,L l c.  Io·� ters , apl' r o r l" i�
.
te 

:to> I 

...., 



- 1 :; -

W'.ilters to supplirt 11.1 V i t:a l l o li . ,"wJ r<ll!J�'  WUl<:"  lcv'� l s .  ,\1 .1 , , ("o p c r t y  r i r.ll t s  below 

. tht! mean high vo t e r  line 111 n.lv1g., b l c  riv-.![!'t .1 n.! :iul>o rd 1 1 l :l l 1tc t o  t.he f e d e r a l  

n a v i g a t i o n  servitude. 

. . . . . .  f 
"Under c u r rent federal law, the United S t u re!'" lias the' po ..... (![ to c l a l TQ  a nav!-:-

� 1 - - I ! 
cation servil.udc over the e n t i r e  n;'l t u ral ilnu �'lIgJncnLcd [ l u w  o( the Monoll&:lhela : 

1 
River in order to support comrnercial ni\vigation. All "' i t h tl r .:1",als o f  w a t e r  init1a ted 

1 I :  
under st.1.te l&Jw, 1 lleluu ln� riparian r i gh t � ,  mtln i c l pa 1 .:t l l uc.1t ions .mu indus t r ia l ,  I : , 

takin&s , are slIbj c l: t  to the s e r v i tuu e .  The Un ited S t a l es c .:::m , w ilhuut compensa t io n ,  - : ! :  
cut o! f all ..,i thdraw" J ::I  which r�m{'lve flow5 neCC:iS.lry n r  tIed {c.1 t eu 1. 0 n;:1VibQ C lo � .  � 

"ln liCht ol the !ncts J i�eussed above, it appotar::. th.1 l  the Un i tetl S t a t as I 1 .\ 

has a paramount claim to a miniQJum flow of )40 c . l . s .  in the upper Honongahela ! 
River. At such time .'l.S new navir�;'J tion f a c i 1 1 t i..'�s rC'i l u l r e  {I50 efs , the United ' 

1 
States can legally clilirn that amoun t ,  v l tlluut ('.or.!pens:tliQn to fi t a te-,1u tlloriz{:d 

. 

use r s _  \..'hCll river flows 'urop bt".low 340 c f s  ( " 1"  450 c f s  i n  the f u t u re ) , t h e  UniteQ 

Stale::; can insist Lhat <l.11 consumptive tak ing.c:; o r  i n teri, .J s i n  l r a n!'i ( e r s  from the 

upper Honongahela be ceased for the Juration of tha d r o u r,il t .  S'Jeh n cla i.c would 

be. legally enforcl:!.lb l o.! lh rouch injunc t ive re l ic; t  i 35Ut"d by t h \!  a p p r op r i a t e  feder,]l� 

CQUrt fl ,  anc ("E'rharo; en'n -; <: 1 f-IIrlp hy the Curl's I;l EnglIH!cr s .  

"}!orC!o ... e r .  ani w .J l  c r  use r who .... i thl! r;:'iWS "''' lcr tll the' d e  l r imcnt 0 f C�IWI'lt.: r c  101 

nav i ga t ion may be subj e c t  to civil l i " b i l  ily ( o r  uam" f��.'1 t o  sh ippt!rs anu transpo r t  

owners . "''''. I\ l thou�h t,., k l n l'.!1 f o r  p t l C' e l y  dO".C�l t lc IHtt'PO!H�fl n';lY lie j u tl t t f i ed hy the � � 
UOCl['i llc {'If nCCI.!!W l l Y ,  mllll l c l p.1 L  w l llull'o ..... :l ln r u r  1:�IIII1I1C :.:c l u l , ! tltiLtll t r i ;l l ,  po' .... c r , : 
anJ I'(lU-(�s3cntlal rt'� t dclll l " l  I'lIrposcs w"leh cOt1 ( l ic l� ", I l l ,  n lV i h a t ion U:;;l!l'';' are ' i 

, ; 
unlaw f u l .  

- 1 (,-

• "The t4. 11:1 . aJ loc':I L j Pln; I I I 'CVC a ... l l l l' ';II\f�e o( rc�l 1 d ('lI l l ;t] , c(1ulllle rc i,ol 

.1nJ l IH.J u 9 t r l .:l l  CU$tORH:C�". They .: n e  not �oll.!ly l im L ted to dOlncs t lc u s e s .  1 ... 1 i ;  
such , they would not be. p r i v ileged unl.!..:r the cJoc L r lne o f  IlCCt!:'I5C1ry , even ab!8UIIlU& . 

I '  
the doc t r lne! is va L J tl .  Thu s , . lhcre 1� .l l t t l (!  dl1 u b t  tlHl t lhe cu rrent 01\<.1 pl·o re.�� 

wi t.IH.Jra ... '.:'lls by \". P,:t . \ ... il1 be hclu suborJlnatc lo IUlvig.u lon Ufies of the l'ionongahcla " : ! I I  
Rive r .  ' , 1 . ;  : !  

"The lJ. Pa . arr1 i.ca c ion anJ i t s  p.1 S t  a 1 .loC .:1 l ions a r e  s u b j e c t  to OER jUris-.: ; ; : 
' I I fI* *  S e c t ion 7 of the Act , ; : I 
. '  I ·  

dic tion pursuant to the lla l e r  Rights .\ct o f  19J9 , 
spec i f ically requirc!;) the De("a r t mC'l1t lo Milke thrl'r f i nu i nr,s pr io r to issuance o[ 

an a l locariun to any public ... · ... t e r  suP? l y  en t i t)· . The Uepartment must determine 

tha t :  

" ( 1 )  The p rupo�(.'tl a l l oc .l t ion 'wi l l  n o t  con f l i ct w i t h  the r ights to 
such wa C e r  o r  to W.:l t r r  r i g h t s  helJ by .. m y  o th e r  Vllh l ic wil t e r  
sup p l y  .1�cIlCy which a r �  reasonably n('cc:;$ill"Y for i t s  present 
purl"oses "IIU f u ttl L e n.�cds ; '  

( 2 )  ' Till! ..... :& t e r  or the �·.'1 l (" r  [ j � h t ,. I"II['rh:'51�r I C ('O  1 , ("  . ' r: 'l u i ['cd ., r \!  
rCusl\l\olble \l�CCc:.�;tl")' rQ[' c he pL'c��nl .lurpo !;t�S iJlltI f l l t u l"(� neeus 
n f  Lhe publiC w<l lcr 5ul"Ply agency nt.:ik";'nt; a p (" l i.r:" U ('On ; '  ami 

( J )  ' Th,� t ., k in r.  o f  5 :1 i d  �.;H e r 01" t h e  cKe r c 1 � i!'  o f  s., iJ !J:\ter. r i g h t s  
wi l l  noC i n t e r f e r e  \oIi t h  nilv i r. a t ion, j r.r.I)a rd i l.(· ,,'lh l ic 5.1.f e t y , 0:' causc :iubS lan t i a l  J nj h r y  to the Com."aon",ea l l h  . . .  ' 

. 

, " 

" In t.he pnst the Wol t e r  "mtl r·o··,er 1�(.'�HH l r C ':·5 r.oilrd occa s i on . ., l ly issued a l loca t ions 

",hele the suurce W.1 S i ns u f f i c i e n t  to :;Url,ort cxiCl t i n r;  ;mJ p ['n lJoseci u��s d u r ing 

lov f l ow s .  Such <l p r(l c t ice is c l �:trly un.'luthorizl!d by the I\e t ,  and eon t l'ar)' 

to lhe long term i n t e r cs t� of the Conunon ..... l.! u l C h  t41U1 i t s  c l t izcn s .  

" I n  1 {gilt (1 ( L l I ('  LlI: ls C'l1 r n-n t l-y he for!! t h e  IJCrlil r tmC'n l .  ] (Hr . Hc:" Co n )  (" n i l  

! ; 1  
, I  
, i  

i 

� 1 
i 

no pll!�r; ibi t t t y  L h a L  t h t s  ,, !;Cl1cy <; a n  lIl<.lke the ['cqtlil'eli  ( j .ltl tlll�S to l s .;uc the � ' : I S C I:  

alloc a t. i on requcsteu by "!.  �'a .  The t!:xerci:;e o! t h e  prop05t'rl a l loc.1.t ion a t  Elrmllil i 

will i n t c r [��r w i th n<l ... i & a t ion in 10 Y C_lr - 7 Jay 1o\{ f low comli tions . Under t"� 

c i r cunls t.lnCl! s .  DEll. cannot "1�5\1 re .1 re l ia b l e  y i eo l J to the Company or i t s  CUfH (,ce rs . 

from the p roposcd sou rce . lS5u.,nce of .HI a lloca t i on f rn;:! the urrer MOl1ong ... hcla 
" 
, I  

l'> I 

CO 
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vould. luo an invl t.1 l j ol\ Lo [ u r l hr:: r r c l i.lI1(·P on an uflcc.al i h lc �ourcc , and a 

c ll r taln IJluept1nt for a droucltt d I s a s t e r . "  

"LTEIL�"'TlVES : 
i : r  

Va r ious a l te rnatives (lave been dIscussed wi r h  the COlopany, vl thin the Buraau� 

of Dtll; Olnd with the Corps of liuginceL· s .  At thc I'llel!ting I t t.d d  on September 2),  
1975, mo s t  o f  these al ternatives was d iscusaed in a supe r f i c Ial W il y .  Th 

a l t e rnativcs con!'iidcred nre l.he follow 1 " l> �  

1 .  Construction u (  :; torag,c reservo i r :; .  

The principal proulenl� • .. i t h  (:('Ins l ru c t ioll o f  ",., l e r  ·;up p l y  reservoirs 

to mC!et Western l'enntiylvani., ' s  need are fin.1nci.nl .,nd !I i l l"! . The con-

s tt'uct iol\ of a d.lm .:md reservoir .. ould be very expensive i\l1d the wa ter . \  
I 

company UJigilt have trouLle f inancing 1 t alone . In add i l ion , the DlOS t i '  I 
s u i talJle s i tes a r c  l oca.ted in tJe s t  V i q�inia vher\� n e i L h e r  the CODlmonwea l th 

or the '-..I� t e r  company have the power to condclIUl 51 tes . 

It. lesn cus t l y  " I Leroat ive SU&��5ted by }1r. Cos�ut.ioo of Southwc s t e rn 

rennsylvania Rcsioual l'lannin& Commi:.sion 1ni�hc to be- ("'stabliRh rump i 
:.tD rilge rcservoir� .. hich would skim the higher f l ow9 (rom the Monongahe l a ; 
R j v e r �  II.:, �lIgr.(:sts location in FOL"w.u d  Tcwn:.hip s i ni!e Lhere is l i t t le 

J(·velop;nent cx1s t i n �  or p lolnned ther,,·, ao(i i t  j ,;  c l n s c  tu E l ra ma .  

The. .... a t e r  company h a s  ind i c a ted a wi l l illhncss tu �uy stor;'l�e i n  a 

water supply project const1:\lc ted hy t h e  Corps ('I[ Enr.inee r s ,  S C a tc , or SOl'll8 

othcr a r rilnt;I.,'mcn t .  T h e  C01'"P" o C  1�llh lnec1."s h.,ve two nl:1 J o l:"  rcsct'voit' p ro J ec cs 

under s tud)' in lh� Hnnol,,;alu.!l., b'l!t J n .  Hulh :arc J I1 WC!it V l r& LnL" and b!"l t h ·  i · j 

woulrJ 1Jc. JIIul t iple-purpose rer.crvoirs . 1I0wevc r ,  accOrrJ lng to Corps of 

Engineers o l r i e i"ls thl.! wa lel' supply capacJ ly of the propo:'Ced Stonewall 

Jackson rJ.11U and rescrvn i r  h"5 a lready been cOmlD i t ted to Clark.burg a.nd \.1eston 

in West Virgin i a. .  'Che othl>r prujec t ,  Rowlo!:.hllt' & ,  at p r e s c n t  h n s  n u  '-..Ia t F! r  
i ' 

supply ca p.lcity included in i t s  uscs . F u r t h e r  s t.u,l i l.! s  are he ine made o f  

2 .  

-LU- I :  Lhe (c.:v;!1, J L J t: y o f  ! I !d I d J nf� I:OInC · ... ; a L ' · r  !1 1 1 ;", p l )'  .<Ho r·,w' I n to the Iluw l c t:l uurS II I 
, I 
, I p ro j e c t .  l Io\l(l'vc r .  there 1N 11 r.,n',1I;. dC<1 \. of clouht (lA to vhC L h c r  :towl eabure : 
I 

. l Resen'o i r  w i l l  ever be buil t .  I : lI. ter . u p p l y  :; t u r J r." In LeserVU , ", b " l 1 t  by L1le Comp,'"y or jointly I : 1 1  
I i ' with Fcderal or :';t,n tc ;)�eucie$ m:ay he .1 v l .J il le ., 1 l e c n a t .1.."c for thc . I ; I 

, I 
futur e .  lIowcve t ,  reservoirs requ i re a gn..'.1 t  i1cal or It!ad l ime for cous �ruc ion 

so that plans should bo made now ( o r  s to r,,{;" in the not too d is tance fuL;J i 
lIithdraw" l s  f rom other s t ream. . I , · ; I , 

Othcr s t rE'.'m� havE' hccn d i[:cm::!{�d .1:� "J L� r.\.", l e  �nt.lrces . The s t rc'lI�s 

1n the �outhwcst corncl' o f  Penni']yl ..... a n L "  ;)1 t exit i L j  t. Ull! same low drought , 
yield shown ::'y the ,.Ionongahelol Rive r .  With stor" ,�e lntl t<m Creek or Laurttl 

lUll Creek could provide water supply , but a r� f a r  rcmov�d f rom Wes t c rn I ,  
i Pl?nnsylvan ia ' s  service arC:l. The Oh io River nnd Allc�hcuy klver would be 
I 

more logical choiccs as al ternat ives . 1I0loicv p. r .  Lhe A l l c r,heny Riv�r is i '  
I , .  

outsido! Wf'5t�rn l'ennsy l v i m l�" 5 6crvicc a rt!a . I t"  · ... oIJ l d  be more logical (or I I 
I ' 

the Co;npany to lJuy t re."l tcd wa t e r  (rom the Ci ty of r i t tsbu q:h wh l c h  currcntl}J ! 
I 

has a surplus water sup p l y  CHpl1city. ProlJlclI'ls 'W i th WOl t e r  mnlns sizel'l and 
po l i t ic.11 and f ll1:aIlCi.,l .cons ideration:; would have to uC �olvl!d . 

I 
, .  , 

\lestern Pcnnsylvania expressed sonle inte r�� s t  jn C�k i.nr, wa t e r  at a s i. t e  

on the Oh i o  Rlvcr b(l'low P-itts bur�h. T h i s  liolutioll wou ld h.,vp. the a.dv.1nt.1 G� 
of beinG c lose to the Company ' s  servicc .lrC.1 .  Jlowev£ r ,  pU1npiug would be 

rCluircd l"1.thr.r tQ thC' t "�:'lmcnt " lan t n t  Fo I I'II"'-' .  n r  I II lhc "e1'" \' l c e  llrCll 

I e l i lt· Wa ll' r  :;itUlI l cl I II � l l (';l l<'tl lIy a HeW' p l :I;l l  ; I t  lh�' t l i l e .  I l  w\1I1 1.1I 

dPpc�r th.l t Lhe f .i rs l  p roposal (p\llnpill� ( L"O"' the Oh10 to Elr:Jnt.:l) woulrJ ba 

preferable Olli purr.I' i n &  w('luld only he necess;u y  durIng low flO'J period::; . 

:to> 
I 

\.0 
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s .  

. , '  I - J 9- ; ; 1 ; I 

1;Y.I,,,"" lul u( lh" 1 I.,y·, I I I " ,' T r e n l >.ellt l ' l all l . ! � :  
, 
'\ 

"n,c intake j w a  upst ream froln Ucck� Hun 03vo1d ... sortie o f  the O l.J j l! c t l�
.

n.' : 

; ! j  i 
raised to El rilrn.l bccnusc the i ntake 1s in the pan! formed by Emsworth 1)0-. , . - Il i l ; 
and Locks (loc.at\!u ;"it Nev i l l e  island approximollcly 6 T1I i l es downs tream ; I I I ! 'i ! l ! 
from P i l tsbut1;,h ) . Tho mnin objt'ctlon 19 t h a t  the ('x!stlng lIays Mine Treat-

1, : 1 1 ,  , 
EIIent Plant ir. re l'H ively old o1nd is in an u rban area where expansion of � � i  ; 
the plant would bt.! d i C ficul t .  The ro !' � l b i l i t y  of pumpin& wol ter to the ;\ : ! " 

, i q  I 
Elrama site. f rom the Bl"ck� Run Intnke Illj ghl I)C '",orth inves t igating as il.1�1 · :  ! I . 1 1 1  
<l l t cor na t ivc t o  pllrllp i nJ; f rol'! lhc Oh i o  I\ L v c r .  , I 
Use of sewage c H i IlCH!.: �or  low f low ilUt;mclll.1 t ion . " , 

As p r evlou::;lr c i ted ailP roxi",.1 te ly 1 4 . 1  mgd is r e turned to the Hononi' � : i' 
g01hela River at vari.ous treatmcnl plan ts , alld )] . 7  m�ct to the Ohio Rlver ' i \  1 i 

, : ' I 
at the Alc05.iln tJ.:\!',"1 tmcnt plant . All the p l a n ts hnvt: " capa.eity of J . O  r.lgd ! 

, i 
or less I!xcep t  Al cosan ( 1 50 mgd) and H"cKecr-po r t  Huni r. i pIl l  S:tnitary Author i

;
tY I 

Plant ( 9 . 5 med ) .  lt mi r�h t  be (cas i b l e  to .w£;iuent th� (low vf the Honongnhel.1 
: . !  I i 

River in the Elrama rl.!.3eh w i t h  e ff luen t C roll! one or botli of these Plants ,; . !  : \ 
PUiftping w.:ltl!r from the'! nav igational pool over one or more locks .  : : :  � 

This a l tlo!rnil t i ve ... ·as not d i scussed a.t the September 2J , 1 9 7 5  mce t inG 1 : 1  I in P i t t s burgh ,  !J u t  h.1S been d isc.ussed w i th i n ·  the Dep:trlcwnt s ince th.J t d."1 t� . 
' " 

The p l a n  .... ·ould be t,.o pUIIIP w,l tp.r from the navi ga t i ona l 1'001 at Pit t.sburgh ; , ·L 
( formed by Emsworth Uam and Locks) ov� r O'H.� ,ll' IDOre locks to su\)plernent 1 1  
th� upr;l rc;l", Iluu l H  d l l l' i n)'! IHlrtotls f)r 1 .... ..., ( J (l.:... .  To rcadl the IU r n,"" pool 

would Cl'<Jtl i rc pltnlll l l l '� over !JaN iliitl l.r)ck Nn. 'J. luca letl nl In l l c  'll , 2 ,  .11\d U.;.rn I 
and Lock No. ] 1 0c.�"1ted at �Iile 2 ) . 8  ( s l ish t l y  o",�r " 

, " . t 
n; 1 1  e balow the El.rama i I ' I  I intakc) • Thc l i f l s  would be ilpl'rox i>na tdy 9 '"et ,t Do", /10 . 2. and appr0x1- 1 

ma tely 8 fC!et O1t Datil No . ] .  rumrin� ov(:r n:1m and 1.ock tlo . 4 loc., led at ai'le 
I · 

4 1 . !)  tuisht also be l:nnsiLlt.!reJ ,' 5 t h i s  .·o ·J l d  m.Jin t.J i l l the water l evel 01 1 1  t . ;  I , 
tho W.IY to 1I,)(We l l  Da", and Lock al m l c  61 . 2 ,  ups t r . "  .. ( ro .. Brownsv i l l c .  ' i · . 1  

6 .  

-7.0- I i  , I 
o L1,e r .oi l  te [ll:lt 1 veH • i .  · I 1 11,erc ,,,·c olher ., L l e rn"lIvcs wh i c h  m I Si, " bc <oM ldcrcd l ndCPCndCRllY

!

. ; 
. 1 � 

However I lo be ",ean��'�J i 
or in comb lnat ion '""'l tll the " l tern .. l t lvc:I al ready 116 ted . 

Con:'lcrv.il t lon o( W.l tC'I' \lUC could b\! Ctllls lderctl. 
· I 

' 

ful cOIl !>C r v.l t io n  r.huuld inc lude indu:i t r i a l  .lUd c01lIlncrc: I ;1 l  use'l. As 1nd��ir , : 
, ' 1 ' I 

and users o t h e r  than puh l i c  water sys tC'ln!" do lIOt rCfj u i r c  wa t c r  1l110cat10n 1 I � 
! I ' 

pernl1 t5 , it wou lJ he d i f  f ic.ul t to force r i�i d conscJ.:v,·l l lon lIeasura. on 

t h e  public w., te r  fiup p l y  ,'rocncy w h i l e  hHlur. t ry .lull cornnlc rr:!.11 use r s  are 

a l lowed to opcr,1 tc uu" U c c t c d .  

; , 11 ': I i. " I 
: : I 
' I I � , , 

Final ly . n loi1St il l t e rJlCl t l ve wou l d  he to J imlt rllrlhcr expan310n and : " 

devcloPQent in the "reas whLch rely on the HI)non&olhela River as a water . . j ' ; 1 
s il u r e a .  This aIt  crno1 tive woul d Invu lve zon ing, pl"nn ing, and encour.&em�1t. 

to de\,elopnten t e lscwhe rc . ' : I . 

In sumnlo1 ry , there arc :1 nUCliher of a l l e r na t .i ·  ... c:J .. h l c h  "l i g h t  be fca .. iblc . : 9nnt: 
, I ,  

s t ruc t ion of stol'age rC:le C"voi rs or wi tlid ra\o,"al s ( l'O:n (nher s t rc .. ,Uls would F'rOb�1fY I i · I ·  I 
improve the strealll (IU,"1 1 ity .lS veIl .1-5 incrC!ase s c re;na ( low to ,",eel the aJde" i : . ' 

. 1  
demand. The olher al tern,1 tives would increase'! s L r�1H1L flow during periods of ; .l:Dv 

flow in the c r i tical reaches ."l l though t h i 9  wou J d  not nccc�s.a r Uy improve wat�J 
I 

qu."11 i t y .  Finally , s(' r ioll!'l thought should ho:! ,:; l ven tu OIH.! n( .... ..,re oC th'l alterr : 
I 

naLives hecause WCfit(!rn I'l·lIIwylv.,lIia \�,' l\!r Conran}" j s  n')l l i la only w�t(!r usC!r 'i 

or I!v�n the 1.o1rgcst one . Ind ic:1t i ons ,HI! that 1.l rge
-

indu�t rj al auLl cOdilllQrCial! , 

dc>n" "J,, ore 1:0 ">1: In h,' "',"k "" lh,· ""n"nr. , h" I ., . 'l I v" r I" lh� nco r ( u t n r e .  1 ' 
The rruh l t'lll III '  1\ l t " I " I1:1(  I ve IlOlIn�" ,i  C I I' II I h'flllll I V I..' 1111" ",,, 1, 1  t t l  I lIt'f" ,llIe 

low ( low 0 r the tfnI101jl�;l llt' 1 a 11 l ve r :lhou 1 d  he ."1ddrc�r.,·d .1 5 !.nun a s  I)Oti&l b l  c .  

i t  n u t  0111 , o (  the " I I.r.t ll;1 l l vf� I'lo.ll\:j wou ld rt!f')H l rc it lon� Lc.,d t i me bC lwr!Cn 

inception and CI.·rnl"tJ c t i,,,. . �:O:i t o (  the w il L e r  use rs " loni; 

'

lhe Monongahela Ri\'"�J. 
.appear unaware o f  the crisi.!" \o,"hic:l  a'  severe drouJ;ht ·.illilirl i:apose on thClft. 

; I 
p�br 11 · I I '  

, " 

;x,, 
N 
o 



-� t·· 

cduca t lou lilily oe , cqll l n:tl to <lUV lsc l ht' �f!Ill!r a 1 public  0 r t i lt..! Ilc(!d [0 r ;] long 

range 90!uL lol\ to drouGht f lows in the H,ollonl;ahc!a. l{lver null to �kc [C!ns.ons : 
I . 

[or the .:lI.Jllcd cosl undcrs tanclab lc . Loc;]l inte res ts  (sucl l  :19 SPRPC, Count;t COIO-

� I • i � mlss 1oncn; , or Ch.:unhcl" or Commerce) should be �ncouragl1d to takC! the init rarive 

I · .,' . , 
in plans (or il1.5.u r ing suffi cient cilpncity jn the HOllong.ihclil River to supp.ly . I 

all river use� . 
I . . 

Fc\Jer.:'ll ,1nJ S tate aGcnci�s I.,'ould assist  the iocul ag(mcil1� 0[. 
, 

As ., new permit Is required tol in terested P:Ht iC's 1.:0 the extC'llt prac licaJ . 
" . . 

trlllls[cr ... ·atcr rights from South r i t tsburGh to l.Jes ter ll l'enn::oylvania Wa ter �or.lpnny , 

a spcc i.l1 ('oud ition C.lll bc illc.luJeu requlr i tH: \,'f! stern 1\.! 1 1 I1 Sylv.l I lLl \.fa ter Com.pnny 

to p� riodicallJ' report  Oil ti li!ir r ro�ress in flx! .lorin l: �I llcrnat i"'� sources o f  

, supply .  Thc COl'lClotlweallh through DER .'\nd 10C.1 L ,'Hl thorities throug[\ SrRPC would' 

a�sist  the Company where po�sible.  

COfUJEtiT$ nY OTIlER AGCNCmS : 

The Dl!pal· tmcIIL has contacted all abenc i e� : .:h idl arc c('Illsidnrc.d to have �n 

interes t in lhis al location . H.:.Jny ml!etings iI.lve been (lc I d  o1S well a s  much cor-. 

respotlucnce cxchant;cd .lnd many telephone: calls m;"Jd e .  With the exception  o r ; the
\ ,  I :  

Fish C;ommiss ioll7 the Cl lhcr <Igi:ncics cxrrcsst'd concern Clnd re::oe rvaticlls '",i Lh the : I , I 
proposal , .if not ol! trir,h c  oppo6 i t ion . \ 

Thc (JIO�t adam!!n t opros i t ion hits corne [rom llu." \ f .  S .  Army C('rp <:; 0 ( F.nginec.rs " 
, I I 

'fhe Corps expressed (ofrn.11 ohj(!<:t .ion to tllp prnjf�ct in a j l' ttE'l dated OctClbp.r 1 6 ,  

1973 . ,llld rca::05ertcu their  ubjcct ioll in ., l:!tlt.·[,  dnted Feh ruary 2 7 ,  1 9 7 5 . l\F 
the mee ting 011 �epl l.�mh(.· r  23.  19 7 5 .  the COlorS !It'C' LL('ll o u r.  t lH ' I \'"  nh.leC':ti C'ns an� 
lhc r"':;I:;OI\.': r(lf I I  I" !:n';lt dCt;l L L .  I I I v i ew o r  t. lle Llt: L I.haL llll! l ow f l uw I'"!f 

the f'tollullg.:lhcJ a I{ (ver l!;  laq�cJy  suslalned by rel�:"�es f rom r he Corps ' Tyg::rt 
, 

Resc-'·· .. o l r  in West Virr,i n i .l the  Corps ' objcc l i on r.lu:;t be �lven l�rc<1.t wf:lght .  ; 

" 

: ' 

i .  
i '  
1 

The Corps h':),; s holo:n i ntere!Ot J I\ h::ls l l 1·".ide p lannitlG am.I cO(Jpcr;) L ion hc tw�cu F·:Jet.;l .  

S t.l le and l(l�.:ll inLct e�t:; .  
; I 

- z z-

The U j v ( �lon u[ \o!;l l c [  QuaJ ity  .:1l\d � 11l:  Sou l hW'c s L C' rn ferlll 1;ylv:lIli.'l PI'Hlning 

COMnllssion have joinel)' rcv lc'Jcd the p ['oros�d olllocOltion. In a. memoranuum 

dated April 2 2 ,  1975 , they c.omment that the illcrea�ed alloc" tion .... ill be need.d 
I ·  

a t  tile E .  It. J\ldr ich S L �  t ion ; btll no t hefo rc 1990 . They con::; lucr the request: : 
prCtrl3turc and SU&r�� t th.l t  the W.l tt'"r Comp;]ny ;]· .... ,1. 1 r C":omp lct ir,n of the S t3t� W.l,c:er 

Plan before itction is m;]de on the <Jpp l i c.1 tiun . T i l  a fol J o  .... -up memo randum dated 

Octcber 29, 1915 ,  lhe Divi::;ion of  \,';]tcr QU�111ty  adv i. :-::cs th,1 t  NPDl!;S permits art! . , 
impenuing for coolinG wil Ler for hented w.,s,tc u i s c h.lrr,l!S .1 t three power plane.II : 
along t h e  Honong:lhela  IoIh ich wIll rc�uJ t i.n illcn.'OIsed W.l t e r  ('ollsumption by illd�stri 
DiVision of \.J,1 ler Qll<l U lY h�lve cs t i n\<l ted th� W'1 U ! r  COIls,l l m p L ' o n due LCI r<!quircmentp 

1 
to meet NPDI::S requirements ra.ay re.'1ch J5 mgcl , and coulu b� l� rger with  inuustri.11 

grovth. Division of \·hl l�r Quality advises lli;] t ausmcnt.l t i o n  of low flo'''' by use. 

of sewage effluent wi1 L require greater  th;]n scc\Jnuary tr('atillent .  They furthll.r 

point out that water  needs on the Honcml;ahcLl R i 'J c r  .l rc l i kf: ly to become even 

roorc c ritic;]l than ind icaleu l:Iy this p.l r t ic.uJ ar  pl'ojec l ,  e: :pl.!cially '-lith devl:!lo('l

ment of the l;]t:gt:! co;]l rer;ervcs in lhe haG i n .  

The 8ureau of Rl!sourcc, PrObraMl'ting havn [(?v iewed lhl.!' proposed alloc.l t ion at  

considerable depth. In uH.!moranua dilt.eu Fr.:hru.ury 6 ,  1975 , .'l I J  October 8 ,  19 7 5 ,  

and i n  Il\cc tincs \e'i thin IJI':R l h «  Uurc."lU o f  R('sulircl's rro�r8lmr:dl1i; a n d  w i lh  th,� Cuq'l! 

of Cn�ine�rs,  the lJurC�H1 o f  neSOHrce� Pi" ...... I�ri1mrnj ll!.; ;]lh:isl! Ul;l t they do no t feel an 

increaseu allocation is  necessary at  th i5  tilne {; i nce tile pi \!sent alloca tion shoul 

bl! s,uffi cic:nl unt i l  th(" )'l�., r 200.s . 1l:1r.ed on thc . f"Ios l t ion t .lkrn by the Corp� of 

l:::uc lncl'r::j t hey (CI.'.1. the prl!!il'I1C rr'llImjt :;hol1 l d  lIul II .. ' 1�.rall l (·d , nlld li la!:. hi' 

1 

implica t.ion t he! existinl,; alloclltions to lh\! 19 '.utter  corr.p.ln i.cs prescnt l)' using ,,"(ar 

from the HOllonc.1hcJa  R ivct' itre 1n i1 prec<1r iou:; pos i tion. ItesoHrces rrogramm1n; 

favors the early con!> t ructlon of Rowlesburg o r  pumpin� f rom the Ohio River as 

pos�ible <l l tcrnatives . 

:to> , 
N 
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As c i ted in l h e  � (, ' c l  i on un LEGAL l'JW/:LEIIS O f  HOiiOtH;,\I l I',Li\ RiVER SOURCES 

the lJ£R legal s ta f f  have been deeply involvetl in l h i s  ,1pp U c;\ tion and havE! hOld 

I 
a great deal of i n p u t  in dc'] l ing with i t .  M I: .  \�es lon ' �  r�po r t  of October 6 ,  [ ,  

i 
1975 , suggcst5 denyinr. the rcquestC"d incrc:t�;e w i t h  emrh;l�� i s  on t he. Depar tmen t

, 

taking a non-" tlve r s .J r y ,  coope rcHive rol e tm ... " rd re�()lvinc the who l e  prob l em 

of low f low in the HOllollg.,hela River . H r .  '�e s t o n  s t re s s e s  the d ec; i ral d l i ty of 

al�rting Federal , S t .J t c"  ,'IIt1 local i n te res ts to t h e  n,] tu r e of the problem anti I : 
DER ' s  efforts to resolvr.' them. \ : 

I i  

Hr . Rich.trd Cos e n t  i.na o r  Southwestern PCl1u.-:;y lv.l O i a  Regiona l l'l annlng com."1I�S S ir� 
(SPRPG) comment s in le t te r dated Barch 8, 197 7 .  that the H('l1ungahelil R iver i51 i 
s imply' not adequate to sllpport the rcque!'i ted al l oca t iQn and Western Pennsylva�ia 

I 
\!:.1 ter Company should eKplore the o p t ions available f o r  t hei r f u t lue water sut"P l y .  

i 
Only thc Flsh Commi5sioll h.:J.vc no rcs c r v " t icn conc c t'n i .1 G  t h ls application . i 

In lUemoramiut'J dOJtetl (lc t('lbl� r L O t  19 7 3 ,  l h �  F i s h  Cu;l"Jfti�s j c n  g i ve lh e ir a;"lp roval 

of the PToposcd alloci:l tioll . 

ItECOIIIU;NtM Tl ON : 
It is recurnrmmtled t ha l  the p r in c i pdl re'1..Je s t  w h i c h  is f o r  an iucrease of JO 

mgd from th� HCnOil&aheL1 � t '/�r  a t  El rama , \!a�hil1f�tC'I' COlIlI lY be d isapp rovetl . 

I t  is also recolTI.PIend�d that \.j'c�tern rcnnr.ylv<mi.l \oJ.H e e  Compolny o.e gr.J.lIl€d 

a permit (or the .... " t e r  L i G h t s  forr.le rly t;1',ln ted LO the Sou t h  P i ttsburgh Wc: te r 

Company for :'0 mgd at El rama • .:md 60 Dt&d at !3�ck ... Hlln .lll t .ike in A l l egheny County , 

an inc r(!olSe a t Becks RUII of 2 nl�d l o i n  ing thc " l loc.n i 011 anti the t rea tment pl�n c.  

cal',u: l ty i n  cOI I ( o nn l l y _  

Ocdcr o f  Conf i rma t j oll No . WA-:lOO ( o r  2 6  rnr.rI f roln the thHlOllcahe l a  River a t  �he 

Beck� Run intake had no l j Inc 1 imi t on i t .  rl!rrni t No . \"A- 200-A f o r  ,ln add I t ional ! I 

I !  

... 2/,-
I 
I 

32 IUI�d .;1t tilt: nc(: k ' �; I{ull I n l llk.c hnd n �(I 'i�;}C d u r n U olI j· roll' IIn L C  o (  lUfJua 

(Aligun t 1J, 1952) , I'enli t N u .  Wh-200-11 ( o r  50 m,�d froll' t.;hl� Hunon gnhe:lll Rlvc� 

l e i : II i at Elrnmo hOld (I 50 YC:l f u u r",l l oll ( ronl d.ne of i�AUC ( Fchrnnry 1 1 .  195') . 
I , 

Is rC COIlv.nentled Lh"t ll ie  pcrnl l t  to be i�sucd to Hes tc rn l'cn n s y l v.1nln W;tt1!r COinP.:mr : 

! I i  be givl.!n a tlura tion o f  50 yc.al"S f roll1 date  o f  i:-:suc . 

UI!sidC3 the spec l a l  cond i t ions re'1Ui L-ing a c c u r a t e  i 1 :  
m" 'H' U '  llig an" ,.co'din� 

I 
\1 : 

instruments olnd rep o r t i n g  same to DER.  i t  is r ecommended t ha t  another 5pecia� . � 
cond l tion be lnc l uded rl!Cfu i r lng Heslern l'enn s y l v a n l a  \.j'a te r Company to pl!Tiouical1y 

I I ;  
report the p rogress i n  ex p lo e ing and licvc l o pil l j ,  a l t l! rn a t lve sou['ccs to meet ehei'j ' 

" 

needs. 'I f t er 1990 . j ,  
Therefore, I t  i6 recommended that Wes tern Pf'nnsy l va n ia Wa te r COll1pany be I ' is sued .1 perali t for watC'l' rights f o r  pub l ic w a r e e  !iul'Pl y pur poscs for a total of ' 

sixty mi l l ion (hO , nOO. OllO) calIon!'> r e r  day tn he taken ( rom t h e  tlonoug.ahela Rt.v�r 

at all exis l. ing i n t a!...,,' a ionb lhe W,! s t  bmlk (If the river inl(nl.!tl j :t t � l y  ups t re:u;'l f·corll 
the mouth of Beck ' s  Run ,  ill Raldwin To"':n�h i p ,  "'. U eglu:'!ny COlln t y .  and for f i f t :' 

IUil l ion (50 . 000 , 000 )  Ga l l ol1� p � r  day to be t.:l ken ( rom th'..: Jtononcnhela River at 1 ,  
an exi s t inl; intake: <J l ol1G lhf" ' l e f t  botnk (WI!:'1l h,'m i. )  o f  t th' r i vct" a t  ElratJlil , 

I 

\olashington Coun ty . s.lhjL"ct to the (ollowinr. c C' n d i l i(m� : 

SEii ATTACIlEU PAGE ron SI'I>Glhl. GONUlTlO:; S :  

Concu r :  ;/ I' ;';! �i/; ... , 

v_ IL Rut l c r .  rltief 
Uivi::.ion o f  Dams and };nrr"a chlilents 

" 

Re.pec t fu l ly subm i t ted, I ,  
A .Jl fC -� Ii -f!.[: I '  

,\ j 't. !i111' 'I'. ,f!, 1 , .·1 '  I 
[1 j vlGion o C  I)i)m� ;uul t::ncroaclu-:'!cnt. l . I 

i 

: � 
I ,  

:to> I 
N N 
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3 1 6  South High S t r ee t ,  I�organf:own , 

:"..!ly 1 6 ,  1980 

Dear James Alexander; 

This letter is addressed to you 8S a strong qUBstion. The question 

is Why Solvent Refined Coal Process II ( SRC I I  ) in fort Martin, Jes t 

Virginia nOIll ? 

To begin with, why SRC ! ! ? The Presidents Council on Environl7lental 

Quality several years ago stated that synthetic fuels give off up tn 2 . 3  

times the carbon dioxide a s  less processed fossil fuels o n  combus tion. This 

prob lem is a significant negative entry on the environmental balance sheet 

against synthetically darived fuels ; just one o f  many admitted problems 

attached to this technology. 

The buildup of carbon dioxide in a spherical layer around the earth, 

" The Greenhouse Effect " ,  is becoming more of a concern to environmentalists 

every day. Why transport coal many miles from its source to a questionable 

facili ty to be processed into a liguid boiler fuel which lIIill compound an 

already serious environ.antal situation ( Greenhouse Effect ) ? This same 

high sulphur coal could be treated much more simply and le9s expensively at 

or near its source so that it would be environmentally safe to burn. 

Under Government auspices land is now being acquired, most cases 

under threat o f  condemnation, for this economically and environmentally 

questionable gamble blith tax payers money. The SRC I I  plant, a multimillion 

dollar complex, which would virtually eliminate the historic rural community 

of Fort Martin, West Virginia. I n  its place we would have a monstrous air, 

water, land and people putrifier which without constant controls and possibly 

with such control may be a lethal neighbor to much o f  this part o f  the 

country. Not only during its period of active operation; but due to toxic 

seepage from solid waste piles for many years to come. 

7orr4 1v LIS }  

I I 

'.Ja do n o t  want another Love Canal situation. This is certainly not 

Government of t for or �y i t s  people. I t  seems to �8 an example o f  an admin-

i s t r 3 tion running scared in the face of crises and grasping on to a s traw for 

support. I n  this case a most inflammatory straw. If Gulf Oil feels SRC I I  

may b e  the answer t o  the energy problem l e t  them USB their vast resources t o  

support this multimillion dollar "experiment" and l e t  them do i t  i n  an indus-

trial area - not in a rural neighborhood on a historic river in the heart o f  

a college, university, residential, agricultural comlpex. 

The proposed SRCII plant would produce a liquid boiler fuel not a 

high grade fuel for aViation, auto or other mobile needs . This lIIould require 

other facilities for further processing the boiler fuel final product; 

additional costs for tachnology development, construction and oparation. 

More time and money we bJould have to spend on a costly questionable experiment 

to begin with. I feal that coal is now our best answer to many o f  o�r energy 

needs. EspeCially for feeding large stationary boilers such as the SRCII 

product would be used in. 

The Draft EnvironlDental Impact Statement contains much information 

in its more than four hundred pages. References time and time again to 

shifting variables which require new stUdies to update old statistics and 

admitted lack of statistics in areas which would be vital in a truly compre-

hensive study of environlllental impacts on our lives . Surely the reports 

cannot be ready to be collated into the final plant design by the proposed 

deadlines for ground breaking and construction. 

The OEIS on page 1-5 s trongly urges conservation as our most 

immediate "means o f  dealing with the energy problemll, and mentions promoting 

"protection of the environment by minimizing emissions. ". The SRCII plant is 

diametrically opposed to this cosideration. The OEIS explains this dilemma 

on page 2-1 9 in a discussion of pollutants expected from the plant. 

:J> 
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O E I S  

" A i r  Quali t y :  • •  

Based on conservativB estimates of emissions ( sse Sect. 4 . 2 . 3 . 1  and 
,:J.ppendix c ) ,  dispersion modeling indicates consumption o f  up 1:.0 41% 
of the 24-tl concentration increment for sulfur dioxide and 94% of the 
24-tl increment for particulates. 

And these are "conservative" figures for the demonstration plan t ;  n o t  the 

expanded commercial facility and not considering the possibility Df the 

proposed coke facility being built just up river which ioJould also consume 

over 90% of the alloblable particulates. All this to be pumped into what is 

now for the most part, sweet smelling relatively clsan air; not rotten eggs 

and smog. I do not see how the Department of Energy or any rational body 

could consider that Ilminimizing Emissions " .  Do You? 

The DEIS further states in its section on Conservation that " • •  i t 

alone cannot provide a long term solution. Solar and other renewable energy 

sourcas offer the Nation some of its best opportunities to become self-

sufficient in energy over the long term. These technologies are already 

playing a smell but increasing role •• ""The potential exists for an even 

greater solar contribution by tha year 2000 if the F"ederal government were to 

play a major role in ancouraging rurther research and development :  reducing 

social, legal, and financial berriers; and assisting in the commercialization 

or solar technologies . "  

Well there i t  i s  i n  black and white right i n  the Governments own 

voluminous environmental report. �hy not take your own advice and .2.!:!!: money 

and do that now. Let Gulf Oil work out the SRC I I  experiment on their awn i f  

they are still interes ted . Let us b e  both pragmatic and visionary and 

concentrate our resources on long term solutions to the problem !l.E.!!!.1 

I I I I 

'.!lhy divert millions possibly billions of dollars, years of time and 

manpolUer trying to develop and maintain a questionably useful, high maintenance, 

dirty 5 top-gap a1 ternative to coal and oil? Let us conserve our available 

petroleum and gas by allocating them t o  priority needs and using scrubbed coal 

for stationary boilers and such. We can USB our time, money and other resources 

on !.e.!:!.9. term environmentally rational solutions �; not dissipating it all 

on short term stop-gap technological experimentation. �hy SRCII i n  Fort 

Martin, :.Jest Virginia nOIaf??? 

Since�ly--eeA.Gerned ; , \;.... \ 4  _ c O  � v ��,� \ 
�ck Pavone 
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Pelfll/basFJiQ/O)$I J)Q;m 
State 
Cl�(m/ri�f!j!ko/us� 

P.O. BOX 1323 - HARRISBURG. PA; 17120 - (7171 787-8046 
783·3133 

RE: PSC-SAH 58006003 

00021 

APPLICANT : U . s .  Department of Energy 

PROJECT: DE IS Sol vent Refined Coal II 
Demonstration Project 

LOCATION : Fort Martin , West Virginia 

Enclosed with this letter please find the comments of the 
following State Aqencies relative to the project identified above : 

I 

L 

Depa.rtment of Environmental Resources 

Please. .consider· these the comments of the PennsylV11nia State- ..:. 

C1ear1nqhOo.�e a:c-. this' 't.ilne....�_ . -

Thank you ;for yo ur  cooperation. 

Dr. Larry M. Joseph 
Director, SRC Division 
Office of Project Management 

E-]]3 , Washington , D . C .  20545 

Sincerely, _ 

� q �� 
Anne G" �etchu:a. 

supervisor 

I 

� 

COMMONWEALTH OF PEN NSYLVANIA 
DEPARTMENT OF ENVIRONME!'iTAL RESOURCES 

P. O.  Box 2063 
Harrisburg, PA 17120 

July 16,  1980 

SUBJECT: Review and Evaluation of psrn No . : 5-80-06-003 

TO: 

FRa.!: 

Ann Ketchum , Supervisor 
Pennsylvania State Clearinghouse 

DEIS - Solvent Refined Coal II 
Del!PIlStration Proj ect, Fort Martin, 
�bnongalia County , \�est Virginia 

�.� 'l' .  
CLIFFORD L. JCtIES '" 
Secretary of Envirorun� 

,

sources 

The Department haS reviewed the Draft EIS on the Solvent Refined 
Coal II DeI!PIlStration Project proposed in Fort Martin, West Virginia ,  and 
wishes to offer the following comnents . 

The Deparnnent feels it is not in Pennsylvania ' s  best interest 
to approve this proj ect as proposed in the recomnended alternative . Future 
acceptability of the project would be contingent upon review and approval 
of the option(s) selected from those discussed in the second paragraph 
on page 4-21 to reduce water withdrawals. 

The Department has been involved in other revie\;s of this proj ect 
during the past several months and has found cause for concern over the 
water supply tmPlications of the proj ect. (See attached conrnents to the 
Ohio River Basin Corrmission on the "Water Assessment For the �bnongahela 
Snyfuel Plant" prepared by ORBC for the U. S. \�ater Resources Council 
at the request of the Department of Energy . )  During low flow conditions 
the project will rely upon releases from Stonewall Jackson Reservoir for 
make up of consumptive losses, resulting from plant operations . It is 
Pennsylvania ' s  position that releases from Stonewall Jackson should be for 
water quality augmentation, not consumptive use make up, since it is so 
badly needed in the �nongahela River, where total dissolved solids and 
sulfate standards are frequently violated because of insufficient flow. 

� I 
N (Jl 
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COMMONWEALTH O F  PENNSYlVANIA 
PENNSYlVANIA FISH COMMISSION 

Division of Fisheries 
Fisheriea Environmental Services Section 

814/359-2754 

Dr. Larry H.. J oS8oh 
Director, SRC Divis ion ' 
Department of Energy 
Mail Station E-333 
li'aahington, D . C .  20545 

Ro b InsoD. Lane 
Bellefonte , PA 16823 

July 29 , 1980 . - � - -

,,/' 

/,r 

OOO�1. 

/ "  
i / 

Re: Draft Environmental Impact Statement 
Solvent Refined Coal - II 
Demonstration P"roject 

I 
I 

Dear Dr. Josepb : / 
Fort Marion, Monongalia Co . ,  W 
DOE/EIS-0069-D 

The Pennsylvania Fish Commission has revi"ewed the subj ect Draft EIS, and 
would like to make the following comments .  

J 
We agr •• with the principle of developing alternate sources of energy to 

reduce our d.pende�ce on foreign oil . However, such an al.ternate source must 
not be developed at the expense of harming existing environmental communities. 

The Monongahela River in Pennsylvania supports an improving sport fishery 
whicb must be protected against any additional pollution which would adversely 
effect this fishery-. We are therefore going to look very closely at any 
industry or portion 'of an industry which could pollute the drainage into the 
Monongahela River .  '. - l  

, , - - ....... -Page 2-16, paragrapbo, 5 .  The awareness of the possible very serious 
adverse impact of an accidental release of process material to the surface 
water should demand design criteri&' which will minimize such an accident to 
the maximum degree possible even it': this increases costs. One accidental 
release of certain process. materials ,-in sufficient quantity could cause a fish 
kill of very serious proport�ons. ' -\ 

, .\ 
Page 3-20 to 3-24. Aquatic BiologyJ This section and Appendix F appears 

to be rather inadequate to assess the potential effects of the plant on the 
aquatic environment . Since either aCCidental or normal discharges could effect 
the Monongahela River for many milea..- down.tream on both a short term and long 
term baSiS , more information on the. dQwns�ream aquatic biology is needed before 
construction begin, in orcier to' hcve' baaellne "'-.information from which future 
impacts can be ev ... luateo.;- This sbould incl�de water � chemistry , benthic inverte
brata ....at.udie�� well 8;S adequate ,fish sampl::lz1go) ,.. : 

--�r )J; \_ 1 � � , ,. 

-���%0��j � - �� , �2\\ �/ . "!  -,''/ 
. ...,..- . 

Dr. Larry H.. Joseph 
July 29, 1980 
Page 2 

We thank you for the opportunity to review this Draft EIS and we wish to 
ba kept informed of the progress made on this project. 

JGH:dms 

cc; D .  Graff 
B. Weirich 
C. Klllp 

Sincerely . 

�:!:� 
Fisheries Environmental S ervices 

:to> 
I 
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Dr. Larry Joseph, 
Director, SHC Div1.oion, 
Department of Energy, 
Mail Station E-333, 
Washington, D . C .  20545. 

Dear Sir! 

23 
n4 Lebanon Avenue , 
Morgant""" , \IV. 26505 
July 24, 1980. 

00028 

I ... very much 0PP08ed to the SRC-II plant being located very c lose 
to Morgent""". Th1.o plant vill add to our cons iderable Pl'nent pollution even when 
the anti-pollution equipment 1.0 working well and when it 1.0 working poorly will 
.del greatly to our health and environmental problems. For lII&11y year. there have 
been serious difficulty with these problems along the Monongahela River between 
here and Pittsburgh. 

The pollution in this narrow valley vill beco .. e greater as the number 
of people and university students vi th their IIIIU1Y automobiles increase without 
any added emissions into the atlllosphere and water. As th1.o pollution becomes 
greater the health of the students , faculty and other persons llving in this area 
vUl be affected. ALoo, there vill be feter deteristion of buildings and equip
ment, and. the house cleaning bardens will increa!e. Difficulty recruiting univer
sity faculty and slc1lled vorkers vill become greater. 

The pollution vill add to that northeet of us where the air is already 
heavily laden vi th partic.les, acid rain and other undesirable chemicals which 
adT�sely affect other industries , fa.nns ,  vater and forests. What good. 18 ac
complished ff we destroy e much e ... gain from an industry? 

Whenever possible air polluting induatries should be located on lane! 
extending into the ocean, such as Cape Fear , North Carolina, and operated mainly 
when the pollution is carried out over the ocean rather than onto the land. 
Even in such a location the harmful by-products should be controlled "" Much as 
is posoible. 

Very sinc"""ly yours, 

�#-<----; ;#. p 

J:> 
I 
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Sierra Club in West Virginia 

0OO3� 

July 28 , 1 980 

Dr.  Larry Joseph 
Director of the Department of Energy ' s  SRC Division 
Mail Station E-))) 
Washington , D . C . 20545 

Dear Dr. Joseph . 

As a conservation group , we agree that alternative energy 
sources are necessary . However we wish to go on record 
opposing the proposed SRC -II plant near �organtown as we 
aren ' t  convinced that all the necessary safety precautions 
have been taken into consideration. 

We are interested in all future plans concerning the plant and 
wish to be continued on the mail ing l i s t .  

. .  Not blind oppositio,. to progreSJ. 
but opposition to blind progrtS:l' • 

Si�erely, LJhw � 
Diane Gnepp , 
Ex Comm member 

»
I 

N (Xl 
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DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS U N I T E D  STATES AIR FORCE 

WASHINGTON. D.C. 2 0 3 3 0  Q ... . .  , � 
1 6 JUL 1980 

Mr .  John F. Pearson, Jr . 
Ass i stant Manager for 

Solvent Refined Coal Projects 
Department of Energy 
Oak Ridge Operations 
P . O.  BoK E 
Oak Ridge TN 3 7 8 3 0  

Dear Mr .  Pearson 

We appreciate the opportunity to review the Draft 
Environmental Impact Statement on SRC-ll , and have 
completed our review. Due to the low level of Air 
Force activity within the area , implementation of 
any of the proposed alternatives wi ll not adversely 
impact the Air Forc e .  

Sincerely 

� e{2c= 
HA� 
Associate Director 
D irectorate of Engineering 

and Services 

'11' C,44B 
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DEPARTMENT OF THE ARMY 

�ITT!I.URGH DISTRICT. CORP'5 Of" ENGINEER. 

I'"EO[R4L IIUILDING. 1 000 LlBI!:IIITY AVIENUK 

'-ITTSBURGH. PENNSYLV4NIA 15ZZZ 

ORPED-PE 

Dr. Larry M. Joseph, Director 
SRC Di v13ion 
Mail Station E-333 
WashlDgton, D . C .  20545 

Dear Dr. Joseph: 

4 Augu3t 1 980 

0004n 
Draft Environmental Impact Statement 
Review, Sol vent Refined Coal-II , Demon
stration Project ,  Fort Martin, wcst 
Virginia 

Our review and commenh on the subject DEIS are centered primarily around the 
aspects of the proposed project dealing with water resources. In general, we 
found this DEIS to be notably deficient in its di3cussion on the impacts of the 
proposed SHC-II plant on water resources, particularly relating to the operation 
of a commercial-sized plant. Since one goal of the demonstration program 1s to 
facilitate the construction and operation of a commercial facility, we teel the 
EIS should discuss the impacts of commercial operation on an equal level with the 
demon3tration plant. 

More specificall y ,  the EIS 3hould discus3 the effects of a commercial plant on 
terrestrial and aquatic ecology; hazardou3 wastes should be quantified and 
characterized , and alternative disposal plans discussed along with other 
prOjected impacts; and the impact of the commitment of water to the SRC-II 
facility on downstream water user3 and potential development should be discu33ed. 
The impact3 of a commercial-sized facility on other aspect3 of the natural and 
30cio-economic environment should be addressed in a similar manner .. 

In the di3cus3ion on aquatic ecology/operational impact3, Section 4 . 2 . 2 . 4 ,  the 
water intake velocity of " 1 0  m/sll ( 1 0 meters/second 1) i3 very high, not 
"relatively low" as stated in the text. Such an intake velocity could easily 
entrain adult fish. While the impact analysis in this section may apply to 
phytoplankton and zooplankton populations, it is probably not a valid repre
sentation of the potential impact on fish populations a3 true ichthyoplankton are 
not common in the Monongahela River. The actual impact of intake entrainment 
would depend on the intake ' s  location, water velocity, and seasonality of the 
larval and Juvenile stages of the local fi3h populations. Its prediction would 
require some field testing in the area of the prcposed intake. The impacts, 
which would increase with the operation of the commercial facilitY, should also be 
discussed. 

ORPED-PE 
Dr. " Larry H. Joseph, Director 

4 August 1980 

The 3tatement in Section 4 . 8 ,  and in paragraph 2 . 4  Appendix D, tha t ,  "Using the 
HEC-2 model, the U . S .  Army Corps of Engineers estimates that the flood velocities 
would increase from .. . . • II i3 incorrect. Tbe Corps of Engineers developed the 
HEC-2 model, but we performed no analysis on the SRC-II facility. The model was 
used by Sterns-Roger, Inc . ,  a private firm, for the analYSiS, and the results and 
conclusions are their own. We offered to veri.fy their calculations, and were 
prOmised the opportunity to do so, but as of this date we have not received any 
material from them to review. We, therefore, cannot comment on the validity of 
the conclUSions stated in Section 4 . 8  on the potential flooding effects caused by 
the SRC-II facility. Also, the hydraulic data presented in Table J . l  for "Before 
Construction" conditions has been revised by this office, most values showing 
increases, which may warrant the recalculation of "After Construction" 
condition3. We will gladly furnish these revised values upon request. 

The flood flow frequency data was based on a stati3ti""l analy3is covering a 46_ 
year period at Morgantown Lock and Dam, and not a 26-year period at Lock and Dam 8 
as 3tated in paragraph four of Section J. 1 .  The last sentence of this paragraph 
should also read 46 instead of 26. The eleva tions expres3ed in Table J. 1 
represent feet , not meter3. 

In Section D . 2 . 1 ,  3econd paragraph, the 7 March 1967 flood level should read 245m 
(806 ft. ) to agree with the similar statement on page 3- 1 3 .  Also, the 1888 flood 
is not considered to be the fiood of record because it occurred prior to the 
present system of locks and dams in the river where gaging r-ecords are 
maintained. It 13 not because of insufficient data or con3truction of the Tygart 
Dam as stated in the text. The last sentence of this paragraph should read, "The 
normal peol elevation of the Monongahela River at the prop03ed site is 797 ft. " 
The 500-year flood elevation at the prcposed site is 81 1 .7 ft . ,  not 808 ft. u 
stated on the bottom of page 0...3 .  

In Sections 2 . 3 . 1  and 4 . 2 . 2 . 1 ,  we regulate the Monongahela River ' s  minimum flow 
(340 Cf3) at Opekiska Lock and Dam, not at Lock and Dam 8 as stated . The system 

of locks and dams is used to maintain sufficient depth for river navigation, not 
"flow to transport coal • • •  to Pittsburgh • • •  " as stated in Section 3 . 2 . 2 . 1 .  
Also in this 3ection, first paragraph, "Crooked Creek" is actually "Crooked Run"; 
and in the fourth paragraph, the March 1967 flood discharged 80 , 000 cfs, not 
"71 , 000 cfs", and the 1888 flood i3 estimated to have reached elevation 8 1 5 . 3  
feet, not "8 1 7 . 5  f t . "  I n  Figure 3 . 4 ,  "Youghiogheny River Reservoir" i s  properly 
named "Youghiogheny River Lake . "  

Although the existing navigation system Will adequately accommodate the barge 
transportation of coal to the demonstration plant (Sec. 4 . 2 . 4  and App. M ) ,  if all 
the coal required for the commercial operation ( beginning in 1990) were hauled by 
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ORPED-PE 4 August 1980 
• Dr; Carry M. Joseph, Director 

barge, the capacity or the navigation system would be significantly exceeded . 
Th13 problem should be addressed in the EIS. 

Sincerely, 

�(J:� �. 
RALPH W. GILBERT, JR .  
LTC , Corps o f  Engineers 
Acting District Engineer 

;xo. 
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July 1 7 ,  1 9 8 0  

Dr . Larry M. Joseph 
Director , SRC Division 
U . S .  Department of Energy 
Mail Station E- 3 3 3  
Washington , D . C .  2 0 5 4 5  
Dear Dr . Joseph: 
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UNITED STATES DEPARTMENT OF COMMERCE 
n. Ani.tant Secretary for Praduct:ivit:y. 
T'-Iogy ... d .... ovation 
WashingtOn, 0. C. 20230 
(202) 377 �*' 4 3 3 5 

0001.8 

This is in reference to your draft environmental impact 
statement entitled, " Solvent Refined Coal--II Demonstration 
Project , Fort Mar tin , We st Virginia . "  The enclosed comment 
from the National Oceanic and Atmospheric Administration 
is forwarded for your consideration. 
Thank you for giving us an opportunity to provide this 
comment , which we hope will be of assi stance to you. We 
would appreciate receiving ten ( l O )  copies of the final 
statemen t .  

A:-�.� t Bruce R .  Barrett 
Acting Director, Office 

of Environmental Affairs 
Enclosure Memo from; Mr. Kenneth Hadeen 

Environmental Data and 
Information Service 

NOAA 

� .... 1>f '�C, 

l U\. \ () \9'aO 
TO: PP/EC - Joyce Wood 

...-::w� I � \  \ � j _ .. " 

UNITEO STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
ENVIFlONMENT AL OAT A AND INFORMA nON SERVICE WashIngton. D.C. 20235 
Center for Environmental Assessment Services 

July 8, 1980 OA:D242:HR 

FROM: OA/D2xl - Kenneth Radeen � 
SUBJECT: DElS 8006. 05 - Solvent Refined Coal - II Demonstration Project 

Fort Martin, West Virginia 

General Comments: 
The DEIS discusses the numerous pollutants which may be discharged into the atmos
phere. The DEIS would be enhanced 1f the effects of these pollutants on precipi
tation (both rain and snow) were discussed. Emphasis should be placed on "acid 
rain". 

SpeCific COt:JmeDts ; 
Page 3-24, paragraph 8: The DEIS states that snowfall can be expected from. 
Septel!!ber through Hay. Although normals for the area may indicate a "Trace" (T) 
in those two months, the occurrence of snow then is rare and insignificant. If a 
trace occurs once in 100 years, it statistically is recorded as a trace in the 
normals, misleading the reader. Thus , the DEIS would be more accurate if it 
stated that snowfall can be expected from October through April. 

(RF: D. LeComt., D242) 

.�� I 10TH ANNNERSARY 1970- 1980 {�II : � National OCHnic and Atmospheric Administration 

l� . �; A \'DUng agency wtth 8 hnltate 
� q....,: .. �t � :;/' tr8dItton d Ser/lC8 to the Nation 

J> I 
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(�) UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION III 

'1 , �3  
I 

"'-... � 
eTM AND WALNUT STREETS 

PHil An�1 P�lA. Pr'NNSYI VAN'. IQ10fi 

Ju17 29,  1980 

Dr. lA"7 X. 1ol"1'h 
I)uector. sac D1v1.oioa 
Dcpar�8Ile of J!l>e"'17 
OC £ lee of Proj ect Iton.c>a_eut 
l'Illl. ljecc 100. t;-JJJ 
W .. h1natou, DC 20S4� 
Du.r Ilt'. Jo.eplll 

00037 

ii··-::·· ·· ' "}. 
� " :,i 

. �  . 

Tha U . S .  Eft,r1r011111enta1 1'rotac:eiou ",eney (tI'A) , in accordance "ith SectiOn 
309 of the Cl .. n AU: Act. baa rC\"iewed tha Ilt'llft !nvironmcntal ImpllCt Stata..... (SU) prcp.a:ro& tOI' c1I." lUte-'ll: proj act . OUx- x-cv1.ew has ralae4 man)' 
QUuUon. wh1.oh ....... ot be Dat1.otaotodl,. ""awcroo! utUlII lna the l.n£o�t1"" "". ... _ted in tho <I_out . W. r.&1!J1o that saC-II b I.nten4ed a. a <coearcb 
Itnd d .... OIlIrt"r.t1,"" proJ act ton which "'18n 1.0 atUl :tn 1 . .  =hrron1;o .ta._. 
c.aa.oqu.em.tly. much or tIle Lu!u"'IIIt1t.iun nec.e ••• xy to &8SaSe its 1mpac.t a s1mply 
18 not ytt .v.ilahla. EPA, tberafou, beUevea that tb:lJl praj eet 10 not yat 
ripe for tbe pl'lIJI&nt ion of an ElS and lIIU.t rat .. tha Drart EIS a "catesory 
S -1Aad.",ato" in 'SPAI . us 'I"atina ay.-r:em.. Our apcc!.!lc. C:Otll.lD.e&lt.. axe 
attacbed. 

lie cOIIIIIIIIDd OOE'. eleterminatioft to heain the eDvironmatltal a .. e.""ent procas. 
a. early a. po .. 1ble in the praj ece pl.ann1na and 4eva10pmeat otage. How-
ever, th:- daadliDu vbic:h DQE .ba. tapo.ad UpOll inclf .ere unrealistic and 
vou1d. t.ca.cl Co tzrancat:. th1.a ••• �."e.&.lL p,·uc.." •• prl!llll8ture1y . !:PA raeogn1zea 
the real naad for tbe Nat ioft' . affort in raa ... rchins and dc:monstutins tbe 
utility Of lI}'ftfuel tecbnolan in ,�&l, and tha S!1.C-ll proc.ss in part i
cular; aII4 whUe th1& i • •  preCedent .ettin, proj ect. El'A hopos th.t the 
,oal i. to dClllonatrate not ollly hov to develop alt.rDa�fueu tNt how to 
davelop ,theae fual, in an ea.virOlUllental1y accllptab1e "n'4;.y� ma!!"er. , We . .,.. .. ;. .• J. 
believe that tlle inadequ.cy of the Draft tIS and lack ��ij(� dc 
1I0t aU"" for .01lIl4 proj ac:t evaluation at thb t ime ;  aUcf"iii&F8d8ral -'aenc7 
re.ponaibla for .afasual'1l1na human hao1th and welfare anel RDvirOftlllental 
quality, we ..... t "",sa that wee you ara op."atin$ in lID ar ... of Bueh uncer
tdnty, you �be .ida of .. fety . 

The Dl:art ElS 40ci not c .... U1n & lo,ical rial. analysis or cDlllpar1l011 of the 
rcs.areh proj ect ' ,  benefite with 8xpectcd anvironmeutal , �onomic , .oe1&l 
Slapaee" or .. fat, rbb. !llvuonmental Impact Stat_t. ara to h. u.e4 •• 
deei.ic ...... ktna tool. and, therefor., .... t c learly outlina to the public vbat 
vill he achlevad, and vhat precautionary or llIitisativa ..... sura. can be ta1c.eo. 
to of hat unavoidable impact.. Tha S:RC-n Draft lIS do ... not lUke thie 
evaluation. Othet ma,jor arc •• oC defiCiency which are elaborat ed on in our 
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attached c_nts includa vater 'Upp17, "a.twater treatmellt , air poU"tiou 
cont'l'ol. _ol:ld v •• te haa4lina and diJill-poeal .. impaet • •  cd • .r.ty of final 
pr04�t traasportation .nd usale, and suffiCiently �etailed monitoTina 
proan.... 10 addiU-on. ,reater eonaidaratiO(> III\Iat be ,heu to estahlishins 
�h .. fac1li.e,. '. inUi&! dze and production rate. hsearch and demonstration 
project. IIu.t be cOllducted un�er thorouahly controlled conditions. The 
cOIIlplarltha and unltnovna ilNolvecl in tha SRe-II procell demand • clear 
ana11111. of the Deed to operate at the rata of 6, 000 ton. per clay. 

Io;>parulix It of the Draft US Coe>taiDII a vary complete dileuu1011 of tha 
"",el"",_ PV1:1U1L. whl.;h will u. requ1.rect to 1n1tute anC-l.'I . Uow-eve'!', EPA 
baliave. tllat al1 IIPDES pel"lllit vill also b. II&C8nary for pyoeess "ater 
cli9charie. EPA, thenfgra, Itr01l!lly recOllllll8nds an aarly application for 
an effluent d ischaraa permit &I vell &I for all ather required pe ... i1:8 
and pledgea to assIst in th"ir coord1naticn> aud tHvl_. T" �b1. ond, ... 
• r. ,CO.,.Ted \:.0 we,.\" ."t • jo:tnf:. •• h44",1. vie" you fow ror.:!t .�, 4 (O tU' i C"lft  
an el  elacbl.o". 

Althou&h we have pOinted out abortcOIIlD!18 1n the 5RC-II aDV1raDmental 
.".l,.o1s, BPI. believe. that in liaht of our natl.oDa1 ener&), probl ..... if 
_UII)' ",,,surch ...s d ... on.tratioe> projaetll .aD be .hown to ba sofa a<lll 
envirOlllllCDuU7 sO\llld, tbey .boul.d be explora4 .. pOIIl.ble ...... ns to lift 
". trom 0= "" .. ray 411",,_ .  Co�equ .. ntly, erA "fie ... the Colloorl.nl5 
recOllllendat!OI18I 

Firat, DOE reachedu18 tbe cooapletiOD of tha Pinal tIS to foU"" campl"tion 
of da.l..&n. It 10 avic! ... t that COlUlt"rUCtiOI1 cannot b81lin before the 
S"r1nS of 1981. Therefore, thara 18 auff1eieut ti ... to complete tba 
BIS, utUidlll desisn information without cauaina \Jl\4"e construction 
elelay • •  

Second, DOB pUblish il1ter1lll aaviroamcntal end dasian report. prior to 
tllo pllhlication of the Pinal ns . Thia 1I1U enable revi .... i", asenci .. 
.nd th. I"Iblic to p"ovfda c:on.trw:::t1.v. er1tld.am.. It will .1.0 provide 
for a IIIOre thorO\lih public UDd arsta,..,inswof the proj "ct and .hou1d 
en.bla DO! to proc!\JC:e a Final tIS that would be immuna to .lle&ationa of 
procedural iaadequacy . 

Fina1l7. we believe that DOE .bould couait to illu1tli " cOlllprehe ... l.ve 
euppl ... at to the Pinal £IS U tha d .. oe.utr.tio� [,h •• ,.. .tw.r.aada and 
lc:ada to .... oxp"""iOll of the lacili'i(' t .. . _rc'-al .eea. 

If we ean be of a07 .. sutanee. please contact lIC. 

-
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Detailed C<am�u , Orart r;aviro .... lltal Impac t 
State ... nt for Sol .... lIt Itetitled Coa l-II 

The followi ... det.i1.d coemellt • •  r • •  rr.need .ccordia, to ,llIer.l euviron
_ntal medi a l  •• ter IUPJlly &.D.d " •• t ••• ter, air pollutinn, .olid " •• e. _ ,  
..".itori ... . nd .oc io/econOlDi" .onli<lo .. tlolli. 'nt ... are fol lowed by a le"
tion of ,",oeral " ..... euto th.t cIo aot f it witb allY plrticular .. c tioll. but 
t ei l l .hou1d be H1d. 

lI.lar luu •• 

•• • re ... lt of In"Clllplete proJ""t <led", and informatioa preunt ation EPA 
b .. ... n1 concer ... ral.ti". to vater I .. pply and vlter '1..ality. 'nt ... are 
p.e •• atad balow. 

Confu.ioll exilt. botb .. i thin the IIE15 it.eU .. well .. betveen it .nd tbe 
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0JlA.I: w .. � .... ..A. .... .... * 'or K.".n&dt.ciA 87u.t\M1. rtaat. 'l'clardlq t.h-: """',mL uC 
v ..... "0''''' .... · f ... pt ..... 0r .... t.l oG. '1"11. �Et8 ... t-';'II:. Ll .. , rate ot v •• �.tvaeo 
4 to 5 III" wltil. tb. olllle .tu"1 pl."u it c lo.ar to 5.6  .. ,d, about 1/3 lIore 
than the bEIS. UDOO at. low flo •• ap'pealt' to b. coa:ae latcuL wl Loia eal:h 
report , but tbe OUC "port . t.t •• ua .. e vil l be .t 6 .41 of the 1"" fl_. 
vhU. the DEIS pl."u it .t 6. n: (1I.e' p.4-20 ia tbe IlEIS .nd p. 2 of the 
OIlC ) .  ta .dditiOD. l ittle ... ntioa i. -.de relording other uael, e .l .  du.t 
eOllt ro1 , Ilun), of leaifer vaot. (if thi. al t.ra.tive i. cholln ) .  etc . Th. 
po •• ibil ity ..... i .t .  that up to thr •• d .... .. . auch vater .... th. D:I'19: incli,-
c .t .. . i,ht be vithdrawn fr ... the Honon,.hel. 1I.i"er. If thlo 11 true, thell 
the water anatye •• lli.lul perfoElHd by the wac will ba in error 8l1d all tbe 
iaformatioa "evelopad up to now will b. i oeorrac t, vith "ooo.,..i tant i .. pl i
e.d.olle foe low floVII ia tho. Hooon,a'h.cle. A101l.l with theat: di.� �.p.ncle. 
.re _tuelly .... clullve nlllrlt. vi thin tbe two .. ,.rdin, fbh a"d vlldlila 
imp.c t l . The OtUIC study .pp .... to indic.te furth.r I tudy on thue efhot. 
i. aec ..... ry while the O!lS ..... to 1.y an1 .u"b ,!uel tiODI to r .. t. Such 
d h crepan:i .. Ihou1d be r ..... I_d ,"1M �o th. J"bll iIi. 

It b .ppropri ate ,  at thi. poiat ,11 the reviev, to dilcu .. uni t. of mea.
ure. It would be • iTeat deal auier for reviewer. if • oingl� '1"tem v.ra 
Uled rather thin uaing cll 10 one ... a, ,.llou, plr ... coad ia .nother .ad 
c ubic aetera a1.evbere, etc. Time conatyalnt.. are luc.h that much effol't i. 
va. teeS iD c.OIIver. i ona , •• pee l.1 t,.. where core th.n one doeumel'lt i. unde r 
otud)-. 

CrOl.1ndv.t"", 'nI.. impac t of t he  , .. oj •• t "" Gr oundwater appeArl to b. c.ovorcd 
rather vall ellcept for the .eh.dula for ,.thering bueline ,Ioh,drolo,ical 
data. Ilavev.Z', if the po •• ll�i. l i t:1' exi.t. that deep ",ell Injcc.Llon .ill ever 
". good .0 .. .... w v ..... ...... '0 •• 1 ,  GO,, ,  . .l ,,, ,..:: •• l .•• • houid be �.d .. �o c:ont.-.:1. 
approprlat. St.atll: ... "if '.d.ral' .,."'cd.... 8pil1e  ehov.l d .1.0 bo thorov..hly 
• n.l,. .... E.'It pot.oftd.e.l c'f'CC t. �poo arcHAllJtI'.L." . .  T'l�1 • •  huu14 lie lnc lucllul 
iD the .pil l preveat ion control .n" countermeaaure pl an (SPCC) to be £lld 
with EPA. 

z 

Groundv.ter ... aitona, I hoUld i=lud • •  thor au'" ... e . ... nt of tbe geo
hydrolol1 prior to con.truc t ioll of the plallt and 11ag dlopo .. 1 are.1 tbb 
Ihould not coi nc i de vith the initial COUltrue tion ph.... Thia o hould b. 
dc.ilned to preleut • picture of the aqui f.ra . tbe recharge capac it, at the 
dte. aad the flovo •• wll •• fl"" rate •• 
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Aft.r co�truc tion. moaitorial Ihould be Iy.t .. at i"al ly carried out . a.pe
el.lly .t .nd .routld the a l ai .na 10 that any f.Uu .. in the coatai_nt 
.yl telD ... 111 ba knC>VD. DO! . t.t .. thb vi. l l  be doa., but 'p.c ific detaill 
... lIi .. ing. Mollitoria, vill aloo help to iden tify any probl .... ... od at.d 
vitb .a.erob,,,.ll, produ".d groundv.ter eoatamia.nt .. Of cour •• , Ilborltory 
vork ia .dvanc. of o paratioll 11 .. .. otid to thia part of tb. _teoring 
prolum, e o  •• ntioned ill the ... tioa of tbb latur on .ol id vut .. . 
An •• robie .tudh • •  hould aho b. e.rried ""t for produ"t • •  nd any b,
produc U th.t could e.u.e cont_in.tlOQ of IToun" ... teu *'Id b.ntho •• 

With recard for the rl .. r lIOl1itorinl . il1fo�.tion .u.t be ,ath.red .... r.l 
ti ••• *'11111111)' for ictbyop1""toll '0 that • •  peciee ba1 ... oe 11 ltn....... It 18 
cOIICeiv.hle that .peei .. diver. tty c.o chaa .. . ad luecel.iolll devalop with 
li ttr.tioDI of riv.r u •••• n.. Int .. il1llont pot.ntial for ... eotial .pee l ... 
natur.lly fall witbin tbia •• well . Coordin.tion vitb S tate offic iala •• , 
.uffice, dep ... cling apou th.ir proF_ for fiah popuht ioll ..... ... nt •• 

li".r _itori"" II " •• cribed. OD pal" 4-64, ia ia.dequ.te. It llIoald "ot 
h. ".rried out .... 1, .ftar ".xce uiv. runoff," but e.rri.d out r.",lul, .0 
th.t buelinl ido ...... tLan ia de ... 10pecl. 

lIaatev.t.r t ... tlleut cd afflueat dilC" .. l ..... vlthin the lIElS ""It be 
isproved. It ia fr •• ly .nd ... peatod1y .d,.itt.d tbrou,hout the lIr"t th.t 
_a1 of tb. product cOtlpOW1d • .. (pp. XU, 2-1S. and .laewb.re) .re c.rei""" 
pnie . · .... t •• nic .  t.r.to,"ic , etc. Amonl tb ... are .sinonlphthdell." 
.lIinolnth .. "ene. , .. illopbea&ntbren . . , .. laopyrea .. , .nd ... iaoehry.euu , .11 
are .. . ool .ted with ... us .... i"it, • •  nd otb.r haa .. >1.. n. i. bll bee II relo
forc.d by vcnk in IOver.l l.borator i •• • nd, in fac t , further uti ... d through 
th • .,. etude.. S t. t_nta au IIIde throu,bout the Draft the DO! venta to 
control expo. urI ot .. n ... " the ellvironmeat to unlcbeduled rd ..... of tbe •• 
bnardoul ccoapouads. At . plaat vitll .ueh ianovati ... det i,,, , EPA bellev •• 
•troll&ly that de. ign of coutrol .y.t ... . bould be ot eampa •• ble inllOvative 
d.o1,n. HOlt of the cCOlpOUlld. of int.ra.t ... fauDd uinly vithin the haaVJ 
diltill.te portioo of tbe produc t • •  1thouBh r ..... ch .ppea .. to be inc __ 
pl. t. as Y8t. n.ue .ra •• p«ially of concerD in .pil l cootrol aloo, tra�
portation route.. It .pp .... th.t the he.", d i . tiUat e  vi l l  not float and 
ther. fore po •• a beathic probl ... . nd coauDllin, dovnltn_ biolo,iccl con
cern. for tb. loal to.... Th. ranlo of ca.poand . .. y nht, however, ill 
otb.r product • •  ad byproduot .  'lICh II the aolid waateo that lIay re.u1t CrOll 
..... tevater treatllent • •  ad therefore "ro .... . 11 euvirolllUlntal lledi.. 'l'be 
followilll 10 aD itall b1 It .. Ha tlal of EPA'. vater '1"IHty related cOKer ... . 

1. Wll tewater Tra.t_eot ! 'Il1rou,hout the DEts it 10 inti,..t.d that v.t.r 
'1u. Uty lllp.ct • •  hould be minilld lince nro di .. har,e to asp"" ted from pro
ce .. are .. , .pi l 1  -ar.a., runoff '''''00 • •  tc. 
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TABlE 13 
WASTEWATER TREAll'IENT OPTIONS 

1. Hecllanlcal �P' �apo,..tors and concentrators 
�. Covered evaporation ponds lItI i ch col lect the condensate for reuse 
3. lIeverse OS1llOS i s  4. (1 ectrodialys I s  
S .  I on e.lchan�e 
S. D i ssol ved a i r  n ot«tion 
7. Setiimtntation Ind phte separators 
B. AuIIrln l a  removal 
9. Ch�lcal precipi tation 

1 0. Fl1 tratl on 
1 1 .  Stripping 

� 
1, Wet air oxI dation 
2. Ozonatfon o� UV-ozon.tfon 
3. Granular ac:Uvated carbon adsorpUon 
4 .  I nc f ne,.atlon 
5. �nthic restn adsorption 
6. 810l0911;al oxflJatlon 
7. «::yantlft destructi on 
8. Stripping 
�. Sol vent eKtractfon 

10. El ectrolytic deccmposf tl on 
" .  Phast separation lncludf ng " otatlon. sedimentation, 

and pl ate separators 

� I�?l  .s , 

'1 1  �� 
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Zero 4heh ar&e appea .. to be .tdetly conc.ptual in de .• i,n, dC\lwloped durizl, 
phue "0" atudiu. It do .. not appear frOll the 1)EIS to loa b ... d uP"'" any 
uponmental vork and therefore doubt nitta .. to it. accoptability. Tb • 
• vapor.tion and condentltionl operation. could concaivably r •• "lt in coa
centration. of or, ... ic. buildial up iu tho proce .. vater. Tbi. hal i.mp li
cation. lIot on1,. for tbe acceptabill.t,. of tho r.cyc led "ater . ,  but .100 for 
the Coo li"l .,.. tam. vbare • vido ranae of or&4ai • •  nd iaor,onic coatominant. 
could b. both ovapora tad with the ... t.r vapor and prec ipi tated in the tover 
iueU, htn to be r ... o .... d 10,. clud",. Tbh cl .... i ... .. ater .. ill b. hial>ly 

ehorled vith c ontamin.nt • •  ad r.quire further .ttoatioa bofore i t  can be 
dhpoMd of . 

When .11 b .aid and done, .... tevater treatment for proce .. "otero .. ill have 
to be deoi",.eI end conot ruc ted . Tbit b due to tho fact that .bout 40 pra
ee . . . tre .... v i l l  be involved. ,roduc ial pollutlnt. thlt "i l l  C ODceatrate in 
�ho pr«eo. "ahn .. the" ... e racldad; IlO doubt , a mix of tre.tment ."._ 
t .... vi l l  haw to be u.ed. 

The bade tr •• taant approach proposed it _nia recovery aad tu 
.., id/ph.nal recove..,. . fol lowd by double-ef f ec t evaporttion with re ...... of 
the concleaute , to ,h. &.ro liquid d i.  .. Mrp. the ..... oai. recover,. .nd the 
tar aciel roco"crr- aq  .. 11 b. lIACT. depend in, upon the .ehe tion aad dui", 
of the •• rec�rr oper.tioa., ."d how tbll. reconry op ..... t ion. are 
i"tearat.d iftto the overall .... tew.t .. tre .tIII.nt .". tam. 'or .,. ... ple. 
cI.pftldi ... upou the indi .. id ... l .ourc •• of " .. toValu o tre_. "ithin the 
,l.n�, it ... y be aelv ia.bl. to .pply t .. acid recover,. only to .. lec tad 
iAdividual . tre_ • •  nd no� to th. total combifted plant v .. t .... t .. o trc_; 
aho, other ty," of reco ... ..,. op.radona may be dui r.bl. .  'or a full 
.... luation. more infonuotio .. ..  ovid be .. ee .. .. ., ".,a"din,1 the inllivldu.l 
vut .... ter .tr ..... within the ,l."t, i nc lu.i", cond i tio ... . cClllpo. i tion an. 
flow r.te, aucl the d •• il1l/oper.tLo, d.t .il. of tho .elected recovery 
proce..... 

. 

The doubl.-effect .".por.tion apPToach ... " not be MCT. Iou ""perienee 
vith thb .,..tam ev'le.t. that 10 much "ateraq r ... in "ith the concent"ata 
th.t the .".u1nl incineratio .. .  tep may Qot affac tively del troy all of the 
contalliDm\t.. Koreowr . ... d aeu .... d pr lWioudy. volatile or,anic . llilht 
p.rti.l l,. evaporate with the vltar and build up in the .. ater redrcul.tion 
.,.l tem: each orllll>ie . lliaht .ub.equently b. rele •• ed in tb. wet cooliq 
tower. Althoulh OerD dbch.rp of l iquid. h ." ncellent ,oal, thera iI 
.OIIe concern vb.cher •• ro d itch .r,e could reUably be .. aintained with th it 
.". t.m OVer ."taDded p.riodo, COlloidedna the pl.nt .. ater bal.nce. the m:lS 
do •• Dot effacdvely .d ....... h"" any w.t." th.t did ha"e to be d i.char •• d 
w""ld be ta.ted, in the .... at ch.t .ero d ioeh.r'.-c .... ld not be maint ained; 
tbit I. felt to b . . .. jor potential probl ... ar ••• 

Other opti"". mit for handlinl the .... tev.ur ( includiaa 
tr .. meat/elitchar,. optio.,.) which ad,M he bettor .. a""idot •• for BACT. 
SOlIe alta�.tiv .. ere li.ted in Table 3 .t tached. If the CODC ..... .,.pre .... 
relardi", the double-effect evaporator .,.o tem C.IIDot be adequatel" reoolved 
thTou,h .dditional e ... i"eerinl ... alU.tiOll o. "ith addi tional dat •• it II4Y be 
of .. due to further ...... _ of thee. optional .pproache • •  
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In addition, the .. atar recla.tion 'Y" tam i. not detail.d .. ito roC.rd for 
• ""1Il' need. .  7ram tb. dro f t ,  it .ppean th.t • l arge .... ount of heat .. i l l  
be r.qu ired for thb . ,. . teta  but •• for th e  remainder of the draft , the eon- . 
eeptual IUture of the d .. i,,, I .. Yu """,b open to d1o"ullio" belore final 
daci.ion • •  ra r.l4h.d. 

In the dieeuuioo. on alt.m.ti .... litu, alOlt ... ter qu.lit,. plrlllletero are 
fairly ... 11 .dd ... . ed. Hovever, on pace 2-39. the d iocu . . ion .viteh •• 
.b.uptl,. hOOl ... !..ment to ... hr .uppl, .deq .... y .t 1_ no"., luviog the 
8edi ... "t di.eu .. ion ioe_pl a te .  In .ddition. the OUC .. ...... ent ... ntiou 
Pe"noylv.nla' . e onc.f11 ov.r rn8 ( t otal diuolvad ootid , ) ,  but a. import."t 
., thi. h, ,.dl_nt io worthy of exh .... ti,.. d ioeuuion .. ..... 1 1 .  Iottleable 
• nd eol loidal fraction • •  ffect fi.h .nd c.rry pollut.nt ••  elpeciall)' ors.n
ic . .  Both rns .nd •• 41Aent ( •• ttle.ble .n4 lIoll-lettl •• bl.) d . ... "" 1I0re 
.ttendon thall preoellted in tha DEIS. 

"ain. for • ful l  ..... l ... tion. further iaforaa.tioa .. ovId b. needa4 r.a.rdina 
tb. eaopodtioa and flo .. of individual va.tev.ter Itru ... vithin the plant. 
the deoi ... /op .. . ti", d.td.to of the prapo'ed .qaipaaellt, .nd data .upporti", 
the ."poeled perfo..-nc. of the eontroh. 

2. hin ... tor ru .. offl 'the HIS propo ... a raiavat.r collec t ion/boldill, po .. d 
.ya teaa to colhet nmoff (frOOl tIM 11)-,..r, 24- hour ,tors) f rOlll thl plant 
proce .. area, eoal . tor.,. ue •• • hg di .po •• l .rea and Ihippinc/ot orqe 
• r... Such • •  y.teIa, eo".rial the iadieated .r •••• _uld .ppear to b . .... CT. 
.lth .... &h furth.r det.U • •  ra a�e ... ry r.gardin, tb. deli'D of the .)'.teal. 
Sh .... ld the .y • ..,. b. duisned for • lar •• r .tors' Short torm oto .... of 
b •• vy int.no it ie • •  hould .1.0 b . .... luated vi.-.-vi l tb. prapo •• d eontrol 
8ya tcll. 

3. Spill..  Storqa tank • •  nd aajor proce .. ""it. lould b e  provilled vi th 
prill.r), conuu-at con.b tin, of a 4ille .. ith i"'Pervioua .... 1 1 0  a .. d floonl 
.. c ondary c onuinaaent ( . pparentl, coui etinc of the runoH e ollection .y . .... 
di ....... d .bow) _ld .. l ao be provida4. Bueb a oyHma e.,.,ld likely b. 
lIo\Cf, 4.pendi", upon the apecUic 4.al.... For ... mpl e !  What 10 the iooper-
... iou. lI.terid .nvisioned for the pri ... ry eontai .... ent! (The .pill th.t 
oec urred .t rt:. t..vil .... fr"", • tank ... rroundod b)' • dike; .... fortunatel" 
the floor .nd v.n. of tb. 4iloe ...... . p.rmeabl. ,ravel whieh .llowed tb. 
.pill to .lok iato tb. grou .. d . )  Wh.t tI .. k .padag .nd fir. ,uppresaio" pro
"ialonl .... ,upplied? Will the .aeo .. d.r,. contallllll .. nt .100 i n dude iaap.r-
... iou. _ter!.all t o  'jI, ...... t the .pi11.d ... t.rial frOID oinkin, i .. to the 
'r .... nd' Th. D!1S indie ate. th.t opilh "ill b. routed to th .. va'lavater 
t re.cllent .y.t_1 the affect of ouch a h •• vy ors.nic . loading 0 .. tb. doubl ... 
.!feet evaporator .,. . .... . hould b . ... u.ad. Al oo. """'" d i .eullion .iSbt b. 
davoud to "ainar" opi l l .  ( .. . . . . 5 or 10 •• llono when .n oper.tor .eei
d.aull, la.ve . . ... 1". 0,.. .. 0 .. '011. proc ... eoalponent that h oot dik.d ) .  

It .  Worat-cu. An.lyee..  In ne". red ly nperi ..... tal projects luch II thh • 

• vo� .n. lyoll for praviov.ly IInte.ted c","pon.nt. i. nec .... r)' alan, 
.ith ouppldental in(ona.tion. � in."h.u.tiv. a.t of compoo ... t. io 
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p .... at.d h."1 thue .re aerely eX.llpl e. that lhould .erva •• • paiDt of 
dep.rt .. r4! for DOt. It ' . r .. lly impouible to ghe • thorou,h analT.i • 
bee ..... tha teeh .. o loC1 11 eetu.lly up.rime"tal in ..... y of the C"'"pa","ta 
. till under 4eli, ... 

ql�� 
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The lIoat cruei.l ar.a at the lIame .. t .ppe.r. to b. 'pill. (.ee It ... 3 
.bove ) .  Th. po .. ibil ity of .pille ia .ek .. ovledaed throuCho..t the report ..,4 
co .. t i ",end ... are IIllatio".d .U alo",' the vey . Th. one area vhere tbe DElS 
ia datie l.ent . however, to tran.port.tio .. incidento. It to inappropri.te to 
di ... i .. . pilll durin, r.il tranlportltion by ' .yin, tb.t .. ore hlurdou . ... b
.t.nee. th.n thi. pr04uc t a .. tran.porte4 all tb. ti... The • .",itude of • 
... jor rail acc ident 10<&. u a he .. vy coa.icleration for th .. entire 1.",tb of 
tho ra il road rout. aad .uch .n .ccident .hould be .n.lyt.d for HuH •• 
well .. for a .pill eoiae idinl vith a .ev ... . to.... The v.ter pol lution 
pote"tialo of th il .r • •  taacerinll but the ram Hc .tiona botb ellYir __ 
...nt.l ly .nd for the o.f.ty .n4 h •• lth of thole �po.ed i . ... r.ly .. ntio".4 
.. ith .... t b �n.Ht of .... lyol... Pr .... atiog ouch .n occurrenea, with the pre-
... al ..... ci,! .ceidentl. h prKtie.ll, illpollible. yet thit 40 •• not all.vi.e. 
the r •• po ... ibi Hty of .nalyd", lor rhk.. T.bl. 1 h 4ppeadiz T eo"tai ... . 
"l.undr, l i.t" of items, .. ,,' of Which .hould h.ve bee" eompleted in .dva"". 
of the !IS. All .,.ample ia the t raini", for lI.n&SlGle .. t of acddent.l 'pill • •  

I n  .ddltIOll., loe.d"" o f  the .toraa. t.nlL. Ie .. .  t o  illply that riv.r tr .... -
port. tion of tb. final p1'�t ia at l .... t • cOllolderatioa; it io probabl, 
a .ood ide. in pl.onin, a pl..,t of thia kind to ke.p luch opttoao op .... 
Bovev ... , .. 0 _ntion it .. d. of pudbl. bar", teddent. if thia al tarn.ei". 
i.e u •• d. 

5.  rl lain. end Watl.ndl ! UA notea th.t .tora,. oite. "ill be e .. c lo •• d 
ta a �"'d .ra. on th. l 0 pl .. ia. bat • qu .. tioa h raieed .... rdia' div ...... 
aiOll of vats .. to th. reel_tion 'Yl ta. Pr ... the d!.ae .... ioa. on p",. 
4-20. hct. 2 . 2 . 1 ,  ... d .,peGdic .. D • J. it it pr.tt, owi .... that flood-
plain i .... e. are cov.nd; how..".r, aDlI, ••• of alte .... dve •• •• s • • • pipe
lin. to the r. U an. frOll Itor ... faciliti •• llear the pl"Dt. io i""_pl.ta 
.. .tated ia the laat •• nt.nee in p. 2 . 6. p ••• D-a, vbar. it ia in4ie.t.d 
that .DlI, .ia 11 . tul ""4erwey . It L. curiou. to nota th.t th ••• • torqe 
f.., i Uti •• • ppa.r to be do.er to the river th ... to the rail l ine, ""1eb ia 
.uppo,.4 to b. tb. prod...: t tran.port.tioll ...... of choiea. Could tbb mean 
th.t ul tiaaat. ly bar,in, .. i l l  be d .. p8ftded IIpOD .a the plant ,.ta up to cap.
c it, and OD further into tb. comaarcial phi .. ? Thio t • •• peei_lly euriou. 
in liaht of the 1988 liJDiu oa rher traffie. Aloo. Why ...... ld tho pipeline 
altef11.tlw with .tora", .t the plant receive luch euroory analyal. ol""e a 
pipal ina (raa .toraae on the riv •• bank to the rail car. vi ll prob.bly be 
eonotrue t.4 ... ,..." 

v. "ote that the BiC-II f.e i lity will directly or indirect 1, taop.et .ppro&!
""d, 2' hi of wt1.nd.. Ar. the :u b. of ... tland • •  dall. 'Ylta. or 
•• "eral aep ... u .y.u ... 1 A rathar 1004 d.ee riptLon .nd ."aly"h of the 
.flecta of the fae Uity upo .. floodin. ia pruntd but with .... t .ppar ... t 
ref ... " .. to tho .. etl .. nd. contribution to flood e o .. trol. Wet land. are iate-
,ral c"'"P0n.nto of the n.tural flood protee tion .y. .... Sinee th .... Itt .a 
a "'PO"' •. " .t tim .. of floodi",. the DtIS prele .. ted c alculat ion. co .... ri'" 
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llood le'l@lo .. ay b. too low .hould vet land. b. rilled. 1" add i t i on ,  removal 
ot _t land. frOlO otber .tra ... . ys tems with!" thB li te may i ntluC!aee ruooH 
• dver.e ly , thut aul"'8nting the floodillll pot.ntial of tb. HODongahela Iliver. 
Ybit too ,1>0II1d receive attent ioa. 

".t l.ad. have a great deal of b.nef it for vater quality and wildliE. popu-
1.tion.. Thoae in tura ref l ec t  upon recreational qua 1 i tle' of an area . 110 
.. entl.o" b .. b •• a .. ade of th ... 10 . ... vhen the ... t t.nd. are sone. lIetIandt 
in fr e.hv.ter 'yota .. are fully .. important to a botanc:ed Hah aad vilcllifo 
.y.t ... .. thou in utoudnc ar ... are t o  eoattal &O"eo. Appendic .. D .nd J 
.110uld r&l l oc t  vetl .. nd cogeer".. 'urtbemor", aignHicant d .... ,. to .pc i .. 
uncODlon to d.a .rea it ock"ovledllad, but unknown. EPA IU8ge ,," expertt b. 
cOllta. t.d tor their ophio" • •  

linally, it h proper t o  note b.re tbat .hou1d conltruction ( f i l l ing) ia 
v.tl.ndo b. propol"d in the final ph"t deli*" a U. S. Army Corp. of 
I"'in .... Seed"", 40� p .... it !,ou1d Ukell' be req"irod.  EPA revlew • •  uch 
penlite to itlllur. ade'luate vetll111d protec tio". We Itronll1y recOlllllend th.t 
saC-II plant desisn be modif ied to ""ove &11 f.cU it i  .. and fill l frem 
.. otl.lld .r ... and to p .. eclud. the drainap of todc .. ateri al o  iDto vet l.nd 
• y.t..... AI ""t l.nd. are pri .. , component. of tbe aq"atic .y. t ... and the 
food web, their 10" -.ld ( .. I t&t.d above) affect both bydrolo,ie a"d 
wildl if. patter"a. Pollution of them lO4y yleld oiln i f ic lnt effeeu via 
bi ... gnification Ind t ra",tonnce of poIlutaata through the tood .... 10, 
poe oibly to man. Should UA nview a Section 404 p�rmit for parte of the 
f.c U ity allel find that a1 tarnadve non-wetl and o i t  .. could b. u t i lized for 
the .. plant ..... ellto or that . igaiUcant d ..... S. vi l l  occur due to f i l l ing, 
it iI li10e ly that >Ot """ld raeo ..... nd per.it denial . 

Air lollution 

no.. di oeu .. loa vltl1ill tho �EIS pert.idng to projec t related air pollution 
impac t. and control. are lq,cOIIpl ete. Out (omBeat. r.,t ativa to the.eo area, 
.re pronnted bel.", and in tho atta"hmentt at the .nd of tbia Air Pollutioll 
S.., tion. 

Our reviev of the SIC-II proj oe t  draft lIS iadiclt ... that tbere it itl.uffi
c i."t i"fo .... tioa On the proJ ee t  d •• l8ft t o  revi.w the DIIS tor tbe &ccur.cy 
of ito Itated cOl1dulion. and it. potential to ful f i l l  tbe regul atory 
requi ..... nt. for cO""trne tion of a .. aJor indu.triaI lource of air pollu
ti on. lIIfo ... at ion On 1o"y proc .... area., particularly trom an enviromo.ntal 
poi lit of vi ew, to not i ncluded or, .... er. ,i ".n, it il preoented vith veriOll. 
d .. i,,, option. ""ich vill produce oill"Uicant ch.",e. in the func tio ... of 
the ey. te ... 

t'ba I04J or air poUudon parmit re,.uirod l.a tb. Prevantion of Significant Air 
QUllity �eterior.tion (PSD) permit to co"otruct tha he l lity . The P&D ralu
l.tio". r.quire the &nalyal.o or the air quality impact of the 'Ourc. 01> tbe 
lSD iacr .... nt.,  tb. HMQS, ... ",,1 1  .. an ana ly .ia of the .ffect on lOU t ,  
vi .lbil ity and .,.,set,tian, and CL I are . .  vithin 60 k .. o t  the conltruc tion 
. ite . 

1 

til. DUS pr .. entt CODe lu.io,," On the dioperaion ,"od. ling analy." wbich 
indi�.t.c that the l"SD !s'l'eme:ot • •  "d lobe KMQS w i l l  D.ot be vlolAted by th • 

initial 6 , 000 t01l of coal pu atn ... day (TPSD) fac i l ity . 1'IIe soal of the prftJ""" " i ll  t" .... '1'."" to • '0,000 'fpc!» , .. i l L'7_ Ii.a.c the {oil:i.1 £ .... .1 1 ,"".,. 
10 proj ctod to cona ...... 94% of the TIP P3D iDer .... nt and 4 1%  of the SO 
I.Dere"ent , • S-told iIIerea .. i" .iz. lO4y vi o1.tc tb ••• PSD incr_lltt. 

The 1)&.11· �dQU.q d"cu •• 1oa. \Ie •• AQc.eyl..t,lc EPA aode l. to predict. the 
impact of the ami .. i "". .  8ovaver, tbe ab. ence of docume"taUo" on tha 
WlOcIeling .tudy doe. not a l l ou  an eva luati on of it. cOIICluoiollS. Too Utt1e 
inr.,...aLion on ,"odel i", i. included clue to tbe ineonelu.ive I taee of tbe 
del ig". rurth.r informanon it lleadad for e .. itoiona of .ul Eur, hydre>
carbon. , lIOx ete . , &I dllcr ibed on pag •• 2-28 and 2-29. eui tOlll&ri ly , Draft 
EIS c •  are complete for theae ar ... of concern Ind tbb b CODoidered Lo be 
even a .. or . .. riou. defic i.ncy beeau .. of the exp.ri .... cu1 r&lOific atI.".. of 
thh project. 

.iact tbe �IIS Itate. tb't tbe calcul.t.d coueentr.tiona are "�dOllbted1y in 
error ." .,," ,. ... I'rtI,.f{ e- t:.� TO I. .......... " ........ p tloa. L. ''''''_, f", .. tb.L� doc. ", 
.eotatioa. of t.he .ocle.liq i.. tlece •• 6Ey t o  el\.l""e ll. accur.cy • 

til. D&IS p" ... lIt. op tiORl for control d • .,ic •• to red"" • •  mi . . ioRl frca the 
... d"". p<""" • •  nd lu,l t1ve 8IIli .. 10n loure'.. Th' control devie .. U .... Uy 
.. lact.ed ahou1d .ffect tho sod. lia . .... ulu. 

The PSI) rl."l.doo. r"'l..Lr. lIe.t AvaU.b1. Control Technology (u.t"l") vl!.ich, 
•• a "'nl._, wil l be tbe a taneSard. of p.rfo ..... nce for n.v . . aUonuy 
'''''reU (lISPS) . the ab'@N!e of I.dentif7inl t"� '� fu.l contral t.chnala.,. 
.... i.elL .ill 11. . .... \J .l .... 1.1", d..u .. c.ratlon plan!:,  v1 1 L Dot aLlOW & deter-
_i ... do" of th. ad"'l .... cT uC the ded,n. The PSD applic .. Uon baa lI.en 
elet.rained i nccapl ete b .. ed upon .ub. tantial daficicllCio. in .p""Uic d.d", 
dat •• 

n. PSI) regulation. have b .... ... oloting at""e Deeeaaber 197� . In re,po,,". to 
t'h. Alah ... 'PDVtIIIi .. .  " . 1  ... Cao. tl. 4 .. 1.io,* •• the D . O .  CiIr6 ... lt. QU\I .. L, .rln.l 
PSI) UlUlation. are a"ticipaud 8/1/80. Subtt.ntial ebon8e1 in tho PSD 
.. ,ul a tion. ar. upec tael vlll eh "'Y .,1"1fl . ... tlY aft.c . the P9D appIle.
H oo. llajor at ... of concorn inc1ud . ..  onitOring and lIodeling for . 11 
polla taall r"",1at�d by the Ae t ,  ... oppo ... d to the pr .. "nt .. qui ..... I>t. 
.ddre .. i". criterIa pol lu t."" only. ror dtt ail o, ph .. e ref ... to the 
6/23/8Q let ter to Hr • .Jobe r. Pur.on, Jr. , data iling le,i on III ' .  PSD 
eo-.nt.. lbia letter iteodu. nu,""r"". c one.r ... for additio"a1 data 
requ ired to e .. l .... te the PSD 'pplic ation anel a100 indie ate deficieDei .. i" 
the DEIS al fulfi1 l i". the IIZPA requIrc.ent •• 

CoKeru r. t ... t:"-'P' .... ah to"_ fD piP_ • • •  are .......... 1 ... .1 ..... uvoJ howOV'C'Z', lc i. 
i.,ortant to ram.mber that the HIPA proce •• ,oc. beyond tbe recu1.tion. 
lilliting PSD appli.ation. lor ozallp1e, H!l'A require • •  pc ific qu.lity/ 
qu.nt ity analy ••• tor .uch devic . . .. controlled cUlllb"ator/tl .. re .yl t .... 
The foUM", •• rle. of C ...... llt. refl ec t  conc.rllS tbat So beyoQd tho 
'I'�uir __ t. of the ,SD permit 'l'epl .. tion. aDd 111.0(." •• lb.y em, rerlect 
are •• of Coae ..... that .... y require duiln adJuci 0ll8nt. 
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1. Cod h.ad lins, Cod norqe/b.ndli", b the _jor .oure. of par tie ulata 
.... i .. roa.. i" tb. plant ! control of the .e etai .. i"", i t  eonvant ioa.l t"ch-
00101)'. SpacHic c""",ent. OD controh for individu.l .ouree' withill the 
cad norq,,/h.ndll"8 .".tos .re H.ted i" t.ble 1 .ttached. As iadic.ted 
iD t.ble 1, in many c .... , the ,ropoeed c outrol • •  ppear to be �ACt, depeud-
ina upon ,,..UIl dullD. 70r the in.ctiva coal pile , the dt.rnat ive of • 
pol,..r crll. till& �nt ( ... ntioned .. . n optioll iD the DElS) ... ",Id h. r�'
fnred onr tha prcpo.ed water .pre)' . th. b.,honsee propoud ia the PSD 
A9plic atioll for v.ri"". locati01\l thr"",hout the co&1 h.odUoS ,,..tcm .hould 
be BACT i f  d •• lined and operated properl" . Rowever, the inrorsatioo. pre-
" Dt"d i. Dot .dequate to .llov an iDdepen4aDt ... ...... nt of bashouae per-
fonaance ln .ll c .... (e., • •  oseti .. e. I<ey lDfonlat ion iI mitaillih .ucb •• 
dr/clotb r.tlo, bq •• terial .nd cle ... i"8 .ech.nlo .. ) . 

2. lIe.ter./bolh .. ( Hred wlth ... pth • •  nd pl.nt ,ul I the .. h .. tera/ 
boUn. would G. the ... jor .oure. of R)x emi .. lol1ll in the plant , •• vall .. 
• contributor to hydroe.rbou, SOx and part icul.te _haion.. Oz",en 
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cODtrol , l __ 1IOx burDen AIId firi", p.t Lera .el ec  tioD are, aeaerie.ll" 
r ... oa.bl. ehoiceo of MCT for IIOx co"trol (ammolli. injectiou, .aoth.r 
op tion 1ICntionad but rej ec ted, b prob.b ly be)'ond BAC! ) .  Bove .. er, more 
de.lan aad opar.tioa.1 d.t.il • •  re "oca" ar, in order to cOllf ira th.t tbeae 
contTol A9pro.che" •• • ctually .pplied in the pl.nt, .re truly BAC!1 it 
.hould .1.0 be confirDed OD which heater./bollar. the.e control. vi l l  b. 
'1IP10yed. lsi .. !o ... of II)x frOll the three 308 MIl Btu/hr "p""or boile .. " are 
0 . 5 3  Ib/MK �tu, .bove tha .pplicable �SPS of 0 . 2  to 0. 3 11>/101 Btu ror aa.aod 
oil-fired ""it.. th. OOIIrce of tha ..ai.otOD factOTl wIIich DOl u.ed in 
•• ti •• tina the .. lOx (.nd other) esiuioa. _ld b. of intereat. Ro 
coatrob are propoNd for SOx or p.rticulata. (or for lie' . ) ;  thio lacl< of 
c""troll .h .... ld be ""c.pt.bla '0 10111 .. th . ... l fur cont .. nt of the ... pth. 
( 0. 1%) aGd pl.nt p. ( l00 Ppll) r-.oiu at tho .. In.h. (DOl ahould further 
.upport the ,"tiut. that .ul f11r CODt.nt. will be .t thou lavah) . 9urfur 
esiu!.on. from the lAr8er .. lIControll.d helterl/boUeTl .re at ti •• tod to Ibe 
0.05 Ib/HK �tu. cd particulate. to the 0 . 03 Ib/IOI Bt .. , comp.red to the 
app lic.ble KSPS of 0.80 .Dd 0.10 lb/MII Btll, rupee tive l, . th. ability to 
reduce SO, ... iOD. furtber, throu,h BIOre a Efid.llt .dd ,U r",o,,"l oa the 
pt.nt , .. . nd .dd i tlanal h,drodeau1 !uriut!.on of the D.pth., .ilht v.rraDt 
•••••••• nt .. 

,. Bu l fur ree""ery/ Cl .... tail ,u cleanup' A<:id I" TOIOOVal from the 
reelucad a&l .tr ... 10 propo.ed u .rai'che Benfi.ld .nd tbe DU proce . ... . 
th ... proce .. e. are fairly vel1-prO'lea, .nd. , ... eTicllly. vould .eem to ba 
re.oo ... bla BAC! .elec tio ... for ac id au .. mOY1l1 . Rowver , to CODti rm th.t 
the u .. lt. vi ll Oper.t. In the .. o.t ef fac tiv • •• lIner, it would be u.eful to 
b.ve .dditional illformati"D, illCludi",1 the cOllpo.i cioo. .nd cond itio ... of 
the o tre ... eDt.ri", the ullit. (with .pacial .tteDtio" to tb. nltura o f  the 
aulfur .peela. pre •• Dt in tha , .. , .Dd tha D.tllre of """ otbar .peei .. iu 
the , •• to vhicb tb. proc ... n ,.igh t b . .. ".it ive) , .ny pert inent d .. ilD/ 
oper.tiD, i .. fo ... ti .... wicb caO b. prOYided , .ueh .. n .... rate of .olvant 
rel.tiv. to the reed nt. of au.au • •  ulfur .p.ci •• , Ind other important 
deal", d.ta l h l  and perfo ....... e ,p .. {flc.tiona for the unit. , i n dudin, d.t. 
."pporti", the per for,..nee e. ti .. t... 'ollovi", acid , .. remov.l, the 
, .. eou • •  ulEur .p.ci •• are cOllvertad to el .... "ul ,uHur u o lDI the Cla,," 
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p. "".... C;1 ... to well pro .. e", aDd would .e ... . 10,ie&1 sel ec tion I. �ACT 
for lul fllr production over the other .It.mati .... . eoti""ed (Stret- ford, 
Gi .... arc o-V.tr ocolte ) . HoveVlr to collfi .. , it would nnerthela .. be u .. f .. l 
to pr ... ide fllrther infoTlUt iOCl co .. cerlli", iDlet . tre .... 1 duisn/ operatioD 
cleUn. oad p •• fo ........ . pec1ficotlona. ror cle anup of the Chul t.il , .. , 
Sup.r-SCOt it propo.ld iD the DIIS, our oth.r .ltulI.tiv .. (.uch u 
Jenoa/Stlr.dom) ""ich ha ... . report.d luperior .uHur r"""' ... l c.p.-
bi l ity . A k., rea'OD for .ataetl.oa. of Supt r-SCOT I.e tbe reported hilh .. 
reli.bllity of th.t technique. Mon d.taUed iDform.tion .upporti", tbl 
.at." tiOll of Super-SCOT (dasonotrati", th.t it. hiaber reli.bi l i ty ofh.t. 
tha reclueed "''''''1.1 1 )  b nee ••• ary . .1.100, iDEorm.tio" .hould be pruentad 
ju.tifyilli the level of HZ! ..,nov.l tb.t the propo.ed Super-SCOt u"i t i t  
d.d .... d t o  obtain, .ilIee other evide""a indic l te. th.t Sup"r-SCOT siaht b e  
d • •  l",ed t o  obt.iD hi,her remov.ll tb." thooe propo.ed. Asain, .tream 
cOltpo.!. ti01\l . dedp/oper. tiD, 4et.n • •  Dd perfo ....... e .pee. ere of interd t .  

4. ruai tiv. by.lroc arbotl. 1 7u,i the • •  re the .. Jor .ou�e of ,ueou. hydro
carboll .. r . . lOii.. eo-DtI on tha controla fOIr i .. divid ... l .ourct. of fuai
tiv •• are li.tae! iD T.bla 2. the leaer!.c cODtlrol optiO'Dl prOpoaed ( e . a . , 
double _h.ateal ••• la OD pump', direct.d .. a lot .... "" . . ... por recovery OD 
.torq. tank. ) are re .. oD.ble ule"tioll' of IAct. .....ever • •  dditioDal 
info ... tioa _ld be balpC .. l in coaflrai ... th.t th. cODtrola are indeed 
BACTI •• 1. , de.ian cl8uU., direc tad malntnallc. protocola, etc. It VOIIld 
al,o be helpful to .bcnr •• tillatu ot! the apprOlluulte number o f  pump' , 
val .... , and othar fu,ithe 'O\I�a. in the plantl the .pproximate "UIIIb.1r o f  
pamp. vhieh wlll b.". double ..... h.nical ... lal  the .pprod .. ne Du.ber of 
pamp./v.lva./.tc . ""ieh will be allClo.edl .tc . Such •• d .. t •• vould iudi
c.t. hov thorou&bl" neh c .. ntrola will he incorporated illto the plant! .ad 
would help rea .. \U" that .U potential fu,i ti .... . ourc .. h.v. bua COIr"" 
aieS.reel. If aD oVe't'ell .7.r-.... t. pl.,...4 vberelt,. tu..iti'Vc "'.1 ••••• fro. 
eac10 •• d pi ..... of equipaeDt .ra chanfteUed to tho c o"troll.d cOllhu. tor/ 
flu •• , tbi. overall aylc.. .hould be de.cribad in .ora det.il. 

s. Co .. trolled c ombu.tor/flare .yst .. , the cODtrolled cOllbultor plu. f lare 
.,. . teIl  wollld prob.bl" II. �"ct fOIr routina h,droc.rbon e,.iuio ... . ud mDOIr 
up.eUI bJ cOIIIparl.ooa, the al t.rn.civet of 111 inciDerator, or ot .olely • 
fl.r • •  ,..ta. vitliOllt a cont:rol led cosboutor Or .n inc inerator, _ld provide 
1 ... rel iable d .. truction of ._ of tbe comple .. orsaniCi .. bicb si,h' be 
rat •• ud to the eoatrollad c_bu.tioD/ fl ... I,' c... the pDerel d •• criptioa. 
of how the COlllbuatioa/ U ... .  y.te. would b. de ,ill .. ed in ordex to pref.r ..... 
d.ll,. r.cel .. , durina up.eU, th .... atre ... wIIicb .re l ••• t _e ... bla to 
.tral,ht flarias, indic.te. th.t ...... " .re h .. been put lDtO the c OlICeptual 
del!.sn of thb oy . teL  Rove"er, for full .".l),ai. of thi • •  " et •• , the 
d .. i,n det.n. of the cont rol led COlllbu.tOT .nd of tha flar .. ere nec .... .,., 
.. w1 1 •• th. de.ian of the .y.tn vhicb ch.oneh the .. adou. hydroc .rbon 
m . . lon. to tbe •• davical. .1.100 of iDtar.lt, in ord.r to ev.lu.te thb 
.". c.., 18 illfom.tioD OD the ccapo.i tion .nd rou tine fl_ rat .. of the 
hydroe.rboll feed. to the combu.tor ."d/or fluu, irICludi"8 comprahend ... 
ideDlific.ti"" of .11 contributinl .ourc e. of hydroc arbona. th • •  tmo.pher!.e 
eel.tions froat the controlled combultor and fl .... . re hrlaty i, .. oradl SOx 
a.hoioll. durin, I tartup ."d up .et. h d ileu ... d, bJt IIlx' particulate. aod 
h,.droc arbop. ar. Dot conoi dered at .U, except ou p.,. 4�6 under 
","itorin" wIIere • cursory a t.tem.at declarea that it wl ll be 1IIOlIitored. 

l=o I 
w 0) 
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'ut DO MnUon io .Ide either hare or 'pacificllly I • •  ta.k in Apperulu T 
of the objectiv •• of the 1II0t1i tori.na pro&r .... Perhlp. tbi. too wil l  be 
cle.red up .t .uch tilll& vIIen re ... tian kin.ti.c. hIve been wor:08d out Ind 
d.�.i,n e �  b. COliplated. 

6. 1I •• tevater treatment .1ud c incinerator.: Kor& detail. aTe D&C.elsary 
uaar lDI thl dellgn of theoe no: neratore tbe PSD appli c a llon leave. mo.t 
of the datln. ""napedried" ) ;  llaO, .. ore i nformation 10 required concerl1i"l 
the nature , eompo. l tioQ sDd flow rate of the con�eftt r.ted reJidu •• to be fed 
to the ee iac illeratorJ. ,,,,hou ••• , U propert)' d .. ia"od loci op.rated, could 
likely be BACT for particulate control for the i" d".r&tors, II propos.d. 
Bowver ,  tho idemoldOll id.Dtif i.d Ibove would be n.eded in orelar to ... eo. 
""at other pollutant. lIIay be 'lIitted in add i tion to particulate.. The 
method I>J which the ... i . . iOO\ ratet for the illCinerator ... ".re etti ... ted 
(Tlble C . l ,  p",e C�9) _ld b. of interee t .  0"". concern re,lrdina the 
double-eflee t evaporltor approach t o  .... t.v.t.r tl' .. t",.nt, diseu ... d lIter, 
lo that . bilh vlter CODtent wil l remain ill tha concentrated rnidue I"d 
.1 1 1  ,.Hue. tlt . .. ffioieoey by which the or&&Aic.. 10 the x •• Ldue .111 ba 
4utro,...:d ..... io& iu;iDeraLlonJ thu., potea.tial eml •• ionl at orlanic . iEl the 
L De' l n.raco'l' 1'11" _&"" _,." h...- .0.......... 2.d .•• ' .... _, II'� _n4. c. r a c. c  .... L.1 '&.I.lIIe. 
aisht ltoO be a"tic iplt.d. 

7. Cool t""al' ... i .. ianot Th. D!1S Icknovl.dau that oraloic . (frOll, 
•• ,. , h.at e,..haDaer e.k.. .. ... 11 II ,cae iDoraaDic . ,  may build up ill tb. 
vater cireulltion '1'tea Ind be rll el.ed io the drift from the vet cooli"l 
_ owe .. .  Tb. fll!'I.� due. not ln41c: ate tllatt aeeOrdlna to .... experi.nee with the doublA-fIIff.ct "".porato'l'e p�o,o •• d for V4't:cyat� CreatDl&l1t, li,hll:r 
bydtocarboDi ( ,ucb II ph.Dol l )  Illy .,olotili .. iD the e""porato� Ind build up 
in the c i rcu1atilll vatu (rother thIn .ppurinl iD the evaporator concen
tuta). Such bydtocarbona could then .cld to the emi . .  ioa. trom the vet 
c:oolifta tov.1'. Und.r.taad..bl.,.. t."_ mI:'tA e aanet 1 ..... "'�'7 .",c'h. •• i •• i. .... ,, _ _  
the w.t coolina tower, .lId littll i • •  aid Ibout the cODtrol of then 
e.tuion •• oth.r thIn th.t o1 t.�tive cool ina .yot .... ( e " . ,  dry coolina 
towerl) are bain, further ....... d. P.ndina further review lad the Iv.l1-
.bi litJ of further illformatiotl, it vou1d Ippe.r thlt a double-dfeet 
e.,lporator/sero liquicl d ioeharae '),I te .. , in conj u,", tiOD with wet coo li"a 
t.,.,ero, aay I10t be BACT, if ""'"porotiOll h ... ployed for v .. t.,,"ter t,,"t
ant , dry cooUna may be prehn'ed unh . . dlta ""II be provid.d in4i,,"tlDa 
thot the concera Ibout o"loic. buildup it omfouDded. 

I. 8tor�e tanko: The ext.nt of controll .pli.d to the .torlge tlnk. aad 
1 0ldina �cilitle. is ""'pac ifild. COIIIpl i&llce with Ippl icab1e .tandard. II 
aot d iaeuued nor are tha t."b eve" icleDtl.Ued .. eal . .  io,," 10ure.I , 
ld.ntHie.tion of Ill)' .al.d ",," llU.t be ,upplied AI vell .. calculatioa. of 
.ucb .. al .. io .... 

9. �i t�r.�1 On pIce 4�7 , .. orda .ppe .. to th .. . HACt. rhat the end 
produc ta vUl depend to • lara' extent upnn tha qUIUty of cool u.eeI II 
f .. d.c.ock. Doe. tlLi . 'h.av • •  ft)' {1IIpl i.;atiou. Cut' \'he end u •• at: power 
plento1 Thlt h, vill the product rep .... .. nt l arao .noulh chang ... to oqrl'lot 
Ip.elat 1DOG1torina 4!. tb. \I •• • it. an4 In it .• • urroundiElIIT 'It 10, a pro-
11'_ .hollid be undertaken to thie end or if oat, r .... uri ... atacemeot • 

• hould be inc luded to 1111)' f.lr • •  

q,f.:s. 
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Monitorina .hollld be u;tendocl to the product u.e o i Ul for � Ind an,. 
unexpec tad pol1l1tlntl reaul t ina fr ... chana.' 1n feed.tock. Major opil l., 
with tbe wo rd  ''m.ajo't'" re.la.ti:118 to h.�.,.d of IILateri.al .,1.11.4 1'4thG'!' thaD. 
a�ouDt, .hould b. fol1GW.d bT 10 •• 1 ••• c . �nt of hc.lth l�lLc.\.lOD. r •• , 
.,,111 monitn,.i" • •  hould •• tad t.o • .,. f r..,..,...lIlt.l . £t .. , . ,  "104, t.. .. .. wa� tba.c 
produc t. Idher. to .oil partic1 .. and _)' leach for a lana t i_. 

lIith relard to mhcanlaaoa. c o  ... ntl 00 oth.r po11u"aat., EPA rai ... the 
fol1owina que.tion. : 

1) WhIt dlta cln b. provided to a •• ur. the c t li� that lul fllr cOllteot 
Or .. Iptha lad plant SIl' vill b. 0 . 1% and lOOppa, l' lOP"" ti ve1J! 
1) II there . poa.lbil it)' that p�e� boilero vtl1 b. coal fir.d rather 
thaD fired with IWpt'h.a 0", ,lao.t ",at Wb.t eotlt&.ol. wvu14 be 'lnlt.l1fld 
if e.t).1 "e-re- u •• d? 

3) What co .. trolo will b .. uoplO)'ed to cootrol .... it.ion. fr';" the 
suifl.er .las dewatari". 1)'l t ... " , 

4} lI""ld it be p"uibla to include ... i .. i .".. 1nv'Dtoriu of all 
.ourees, aulytical ruu.lt., .ource laterac tiona, and "r .. ur{". 
.cbe&.l .. , TIlt. could be a .tlp-brat.p ""p for tho latir. '1OC- alOlll 
..ith an,. pO&libl" eberationa or upaat ., and cOll1d appear .. a .upp1 ..... 
..atal e1lYir01lll.d.tal I'eport prcc:t.d.in.a the 'Piul £1S. 

Sevaral arcoa ore unapec:ified for controh and EPA believ .. 1II1n:r of th .... 
vill aeecl attut!Oft.. n ••• art l i . ttul "_�e- wi th . euSS •• t.ion fo'£' c oa.t'l'ol 
ayuelll 

1) CoIWfr70%' tiE'.a..fer paL"c..; Vec:\tIIIa hood. with ... encurl .C:TUbber. 

t) Cud pile Ur.. . rapl� u.a or coal, 1 00l a Uon vith quenehiol. 

�) COAl rlKovory lro- .tor.,e l (_ toTqe .. t c...c£u.Llv •• aTe d.ellA_ted, 
but • d-ei .toa 1. y.t. to b. m.deJ t r.n.fcr equi�ft� dA�A�d� on �hl. 
daet.iOll) • 

Beveral Ire .. where h1drOCI�bon. may """.p. are ei ther illlored or lnc ..... 
pl.tely dcecnl>ecl regarollUII .pecttic cOlltro18. the •• • hou ld rec.he 
.ttentiOD (perhap. Appendix r will coval' the"" but they are uo.pecHied) . 

1) lelkina �uipaellt; 2) low pr •• eun Valvel; 3} hiah pra .. urc 
.,al ..... ; 4) veat. , 5) . tora,e tank vant vlpor, 6) pipina 1ub; 
7) flln,1 leak .. , II) .... ty reU.f ... atv8l, 9) oonhol val ..... , 
10) pUmpl 

, 1«, > 
IY 

A,ab . .. reiterated over Ind over thrOlllhout thi.. letter, detlao .,ay correct 
... ..." �f tlt.e!aO .... ltl ... .. ... a .... 'D4 aoUllH;':'C.. lln \.b • •  e .upcrfluolole ,  bu\. lano
vati'9t. .". telPs III-Il)' ".quire lnnovacl'ge c:oEltrol mea.ure •• 
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A • •  cl ol1,,& to our air pollution related C01lm8nto we refer !Xl! to • atate
�nt •• d. on page C-5 ot the Dr.ft EIS. Rere i t  .t.te. that the c onceptual 
duiga of the SB.C-II fac i l it,. conta'iu inaufficiant tuformation to accu
r.tel1 predict '"pected p.rfo ..... "". duria, op.ration. EPA ocltnowleel,u thia 
I t.tement. Rowe.,er, ... nOle th.t thue it DO e1hcuuioa preaented re,arding 
tbe poSlibilit" of deai,,:lina .ppropriate equipment to .... t or ,,"en uc •• d 
eo .. trob raco ..... neled by regul .tor,. agene i... In other ""rela, [hil proj ec t  
repraa.nt. ouch nw t""hnolol7 th.t i t  duet'v . .  innov.tive technolo&>, for 
co-atrol •• 

Solid Waate. 

"IlIe 1011<1 vatU <l1 .. u .. 1011. vUllln tb. DUS incompl etel,. .dd .... aevnal 
probleu, raftSi", fr ... pota"Ud haaord. of the ... tedolo throoch l oc . tion 
of the clitpolal lit.. The IU_", for e""'ple, .hould mention h .... rd. that 
II1gbt be .. . oe i ated with v •• te cOlllpon.nu fro. the .... dou. pro. ...... . The 
clocUlleat it d.ficient in pinpoinlilll d i opo .. 1 _lIur .. other th.n for the 
, ... iHer opt10 ... , Which are to be d.layed, .ceorditll to p.ge 4-22, until 
the d_"tration pha" h .. It.rtecl. It h a . .  u ... e1 th.t eaou&h info ..... tion 
frOID tbe pilot plant iD 't. Levi. 11.1 been ,.th.red 10 that thele ... tari.1I 
oan b. ell.r.c t.risecl .ancl quantified. 

lolid vute cl1.po.ol l Thera .ra thr .. ... Jor .ourc ea of .olid " •• te fro. the 
plaDtl a) , .. ifier 11 .. , contaiaina the aah from tho faed co.1 (perh.p. 
• ith aOll • •  pteia. in • reduced It.te ) ,  aDd perhap' cont.ining ..... ruidual 
earboal b) r •• idue reaul tin, from v •• t.v.t.r tr •• �nt (coneantr.t. fro. the 
inc iDeuton in the cu. of the proposed • .,.poratlon oyatem, or, if .lter
n.tive vutav.ter tre.tment teehni'!u .. vare "'Plo,.ed, .lud,e. frOID biolo,l
cal or clMlDic al/pilyo ical treaUOCnt oparation. etc . ) ;  .nd c> Ipent c .t.ly ... 
fr OID produc t upgradi,,& . The , .. Ui.r II .. , iD I"".ral , would not l>e 
eapec t.d to be h ... rdoul under leIlA, ""neler Do .... l e i reUII. t .nc ...  " The 
val t.vater treatment residue. and the lpent c ata lYltl llilht b. "ha.tardou.", 
cllI. to higb I.vall of certain tr.ee lI.t.la, or,4nic' .lId v.ter-Iolublc 
i"or .. "ic.. If .ll tbro. vuteo .r. di,polad of in I ... ure I.ndfill under 
aCRA, .. inelie.ted in tha DElS, ouch di.poul would pr .. _obly be UCT. The 
. l ternative of .""apI"lation, . 1 00 beiDI coaaidered for lov-volUllle vaHe. 
('peat C .tal1Itl ) ,  vould .100 b. MCT. Hov.ver ,  f"rther details Oft tb. 
landfill du i,n/oper.tion would be .. ec .... ry in order to contini th.t the 
l andf il l vould i .. deed be ".""ure" . ror alta1llPle� 11 the propo.ed l in.r ( 3  
f ... c o f  c l .y cOIIIpac ted t o  • p e  ....... bility o f  1 0 - c ra/  . ..  ) .qui.,alent to lcaA 
raquirementaT 10 the liIl.r 810pe .Ild the leach.ta collaction .y.t ... 
delland in .ccordanc. vith ReRA re'!uir .... ntl in order to prevent mohture 
buil dup .t the bolt"'" of the di.po •• 1 buill? Wh.t d.ta Ira avaii.bla 
d ..... n.t utinl th.t av.il.ble .0ihlcl.YI C.D be C OIIIp •• tad to 10" c,.; .... T 
OD 4-24, anaerobic condition • •  ra ... ntioned for tlte lecond time. It vould 
b • •  100d icI •• to .Icertain the ra.alt. of .n.erobic cond i tiona oa the va. ta 
eiN:e weh conditions could exl et in • .,.riaty of en.,iro"",ent. fro. the 
rive>: to the dbpo .. l . i te. It .100 lee ... fc .. ibla to c.rry out I.borator,. 
.tudi .. to .... wer the follavi", qlleotion. . 'irlt, wh.t could be npacted ill 
low I,.ing .re .. wh.re { ... id.ntal .nd .... 11 Ip U l I  mi,bt occurT Secoad, 
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pre ...... b1" • ranse ot cOIDpouad, could b. producad .naerobic.lly th.t at"" 
beooae .. obile and 1I0nitori", .,..t .... eould conc eiv.bly mi .. th""" Wh.t .re 
ch. i.plic .tion. tor Iround v.t.r, tor .urface vat ... , II vall II "atural ..... ! (In cODjunction "ith Afty aew prOdueti or b,,-prOdue t fo ..... d .. e i ther 
eolid or liquid "ute, bio .... y t •• ta Ihould II .. p.rfOlll.d eo th.t • cl •• r 
pic tur. of tode i ty h pre .. nUeI for .11 SaC-II ptoduc t. and by-produc .. , ... 
part of the plana referred to in Appendix I) 

81., Tutll S .... queltiOlU hav. be .. n ui .. d n .. rdi.,. u .. of the tar. 
".la,". II tllb re.lly l1a. iu the ••• lene. tb.t the tara i. u"d for 
rel.te4 indultri •• t ltl ch.mic.1 compo'ition t • •  uch th.t it II.,. d, •• rve 
tr"!ment "holl,. elitterent fr ... 11 ... produced in oth.r induatrial op.ra
tion • •  

I f  the l1a, I e  tuted .n4 it  quolified .. h •• ardou . ,  tbe .. EPA _.t b. 
1I0ti Had under a ... t.  3OIO-lCllA. Stor ... . t the l it. require. notific.tioa 
t o  IIPA aDd .pplic.tion for 4bpoul penait. Thi. ia .tated .. .an .djunct to 
Appelldb I.; with the .ddition tb.t ad.,r tllb act IIDuitori.,. ia required . 
It epp.arl tbat I)()I\ ha. _orked on the dlht tract in thi. raBard. 

Sit. Loc.tion 

Appmdu II .bow. en.." iv. vork h .. Ion. iDto .it • •• 1ee t iOll. Without 
bee_q ...... hed ill the •• t. of 4.taZ'lliaiq factDro th_ulv •• , no q .... _ 
Cion. c ... l>e ui •• d. On. very illpOrtllftt e_aid.ution th.t Ippea .. to bav • 

beell laft ... t of tbe .nal, l h  it tranaportatioa. 

A. part of the aite .I ternadve ....... ant AO .eation h _de of tbe poui
lIiUty of chooli,,& • fita o 1 o.er Co the poi"t of £i .... 1 prod"ct ua.. Th. 
lo,i.tic. of !IOrinl coal .... r08' tlla led ••• ,. rather tb.n the hilhl,. toxic 
fiaal product it .. ral, cae COlllid.ratioD. Itouse of finol product aight 
II. lau .n.cI .illCe .djulc..entl coold conc.iv.bly be .. de in plant oparatioa 
to .. c ....... d.te .... onal or ...... d.U" d .... nd. 

I" .ddit!gn it 1._. app ... Dt that .ith.r r.Uro.d c.p.cit;r v i l l  ho.,. to b. 
i""r ..... d,  if the dechioa ia ... de to "Plrade the pl.at to co .... tt l al Ic .h, 
or th.t bar&iq vill be "ead to luppt ... nt hed.tock/product tran.port ... 
tiOIl. Ie uncl ..... loped or llna.ed r. Urod cap..,ity .vail.bla to f i l l  thia 
III.d in the flltureT If baraiD' h 1I0t poadbl. and iDcra .. e in rail i t  
UQav.U.ble, "ill .tor ... require ....... lltationT 

Info .... tion available iDdic .ta. the n.vi,.tiOll ,,.It ... ror the Monol.nela 
vill 1I0t be .ble to h.n4le f •• dstock tra ... port.tion .fter 1988. Wh.t 
alterutivu ar • •  v.ilabla to fill thh need alter th.t 4ate7 If rail it 
DlOd wh.t .. UI the illCr .... eI tr.ffic ae.d. b. in the hc. of Ulin, "" the 
ell .... or added e.p .... ity for product .hipo.ntlT thee • •  ra i"'Port.nt COIl
Iid.r.dODA in lita l oc . tion th.t .ra il"ored ill the DIIS. 
e.olOlical .urve,. d •• eribed on P .... 3-5 .nd 4-13 ... ation d.ep mia. void. 
th.t h ... b .... . nc ountered on th. aite .  It La not cl •• r th.t .n1 ot the 
.olid vue. operation. vii I be located ov.r th... ...... . Suhaid.nc. it 
defiDitel, • po . .  ibilit,. i .. . r ... overl"in, luch abandon.d vorlti", • •  nd 
.bould b. con.leI.red. 
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Soil t :  !be .0U. 4e.o.riptioll' ill AppendU L i. c01llllelldably exh .... ti"" 
ItSUp. th •• i< h"k. aite Ipe.ifidt,. . � •• pu .. illi l 1 ty ll aO ed o t l  th.t the 
p ... nt ... �crhl and II1<1d1DS ... y contaill pyrHic IIin.rala , " bri. f ly db-
cu ... d On p"lle 4-13. Dilturb.nc .. of th ... duriaa c Olll truc tiOll c ould produce 
ae:icl IIlf". draillqa tllat .ho .... lcl 'be c.olltTol1 • .s d ... :rill& confJtrlJ( cion and miotl
•• ted 10 th.t .oil pH rsain • •  t .n ... c.pt.bla l""el for operatioa. Thie 
1108' a lit tl. beyond the controlo "'lItiOlled ill the DEIS. 

St.tements .re ... d. tb.t 10Ua .Ul be depended upon for .tt.nu.tioll of 
.pUled produ .. t 10 th.t it vill not p .. COlatA , ,,to .quil.... . II. bo,G '''7 
.pi l l l  wi l l  b e  controlled .... ch 1II0r. thorouallly throulb other .. . .  n .  th.n 
dependina "POll the clay fr ... tioll. 

VIlet .... tho .ttenuotl.,.. propertiu of the .011 u"duneatb the propoaed 
dhpoll1 .it.l (4ppendb .L La IlOt aita-'pedUe l .  
It La po • •  ibl. that dllt. tb. heility' . land Ie not owned by DOR 011 0 roe 
Biapl o ba.h, futher &"i.,. ...... 1" 11. UlSd&Ttokeo a� l.he whi .. of tbe mining 
ca.panie4 in .in.ral owneT.h� p .  tilth th. teoDftiquOG of alne .e..lina 'b.La, 
•• primiu ... .. thc>y � e ,  t_ obvi ..... VOI •• b U i th . .. an. to lIindl 1) .ub-
• id.nce. c .... ld davalop ",,,II th.t oquUero 11117 be intera ... todl 2) hrae 
ecal .. . "b oLdenc. coul<! occ"r that -.ld dhrvpt the pl ant •• vel l •• d1o-
po .. l oi tea .nd oth.r .... ntial operaHona. Iv.n though info .... l di.-
...... loDO lI.ve l.id thi. coneern to re. t ,  .t.�nt • •  bou1d be m.do to the 
.'f�t that DO op.�at i� will � loc.t� ov.� '\l�b arc •• • nc! th.t no .1niaa 
.ill avar take ph ... in the de.p 18010,ical fo .... tionK It tho a i le .  

00 .  of the ... jor eon.ider.tiOl\l ill a i t e  loellion it v.ter "'pply. n.e DEIS 
illtiAat.,. th.t 'CIIle v.ter ,upply, •• pacially .t lov flo ... , vil1 C Olll. frOll 
the S tonewall JlCkoon B.e ..... voir, yot to be bui l t  by COl!!. lnform.tioa do ... 
Dot indicate tb.t tb. COl intend. to 1II8ke releaae. frCOl the Ston.wall 
J..,1r.aon r .. orvoir ... r.ly to .. tidy the a •• do of the SRC-II pl ut ,  if the 
•• , COllI •• t.bcL Lb. plant wolJld require .u.ch rete..... tbi. would e:oMtitu.t� 
• •  1Inifi .. ont cb'n.aa in tbe oper.tioa of th.t r ••• rvoir .ad vould requ ire a 
tborouah ,"valu.tioll vithin .a lIS. Tbrouahnut tIM! .... 17 ••• in tbi. lIU .d 
the oue ...  e .... ent, tbio ."pply i • •  lva7. eon.idared fo ... low f lailS au,
lleat.tiDn. However , II fa" .. ... know thllt: aup.nt.tion v.ter i. for otber 
" ••• • nd ... nnot be .. on.ider.d for u.e b7 the pl • .,t. 4n.l" i. of the imp&Ct 
of • •  hut4ovn durillg low flowa ot tbe Konollaah.l. liver .bould be c.rried 
out. n.La La even .... n important ill U,ht. of our I t.tement tbat DOro v.ter 
-017 'h. 11 •• 011.<111 th.� 1I:''b. d.af. -i..4.J.o.c.... (Sec vece'l' a<ec tiOD at t.l, . L  part oC' 
th ... det.iled c�ntl. ) 

IPA. i. c.onc:.ero.d ab-out. \.1, • .mauDt; ot" lan' to ba tHeli. out of cu.rrant 
,rooluc tion trend,. TIle inordin.tal,. brae _nt of lalld dedic .ted to the 
projec t ",y i1llfly Ire.ter ambition.. for til .. .  ite tban d .. �ribad in tbi. 
DEts. 1£ thLa 11 true , it ia .uuuted tb at lXD!: dele db. future land u.eo 
to the ful l •• t e",tent pOllibla. 11 it pouible tb.t the .mount of va.te. 
,,111 be far l oraer the .nticip.ted, b ... 4 upon the eltp"d .... ntal natur. of 
tile projec t1 Th • •  0Ud produc to of nuraerou. up.eu ... y ... 10. fQr ' ..... hr 
d " polIl plau th.1l e i t.d for re�r .... nt. with biallly reae tive lotem.di .te 
v •• te • •  

l' 

A,.... ; "/�&fto.J.A 

I .... " ... of the vqlri •• of populadOll .hitt., aconOlllic "aed • •  n.d opportunity 
pre .. " ... on local p"l! tieal ell tid •• , .ocio/.coa .... i .. i .. pact La OIIe of the 
1II0.t difficult .r ••• to •••••• 'lId in. whicb to .. ake .ound prldio.tloal. We 
'believe a fairly r;n.n.tI job b •• b..a cloft. in pin,oil\t;il1. vhe�c probl .... .. 1 b. 
'11" 0. td, but .01u tiOll'· ... d effe .. t. are laeltilll • 

It appe.n ... rt.ill that. tlw sac-u induced illU"" of '0 1118"7 peopl e will 
pr.dpi tata local dh."ptioa. beyoad tho .. . ddreaud in tho nRU. 1I"".l "8 
11 , .. nHon.d On paae 4� : Th. iQ-ai,ratioll of .bout 5000 people over 8 
.,. • .-r. vi l l  pla.c:. pre •• UT •• Oil \JQU..l.nl, but too I tt.tIe an.1Yle. are 400a OQ 
I ..... 0 .. " when tba .. pre .... r .. vil l be .baorbed. On p. 3-3, lac e".mpla, tbe 
.t.t.-.ent i a  •• d. 'that 4 .... 1o..--nL r;",.t.. tor p.raaoe-nt houlilll "'1 b. too 
b iall . II thi. h true, .nd certaillly ... iDS the word ' .... y .. doe. DOt elarify 
tbiaa., "bat 10 the al tftll.tiv", Pruuaably tnporary bouling La the 
..,.ver, but too Htt1& inf01'll.tion ia pretellt.d to ...... the impa .. t of tbi • 
• 1 taraative. 

TIle lie di.tribution of ia-mi,rant. i. 1I0t .. �tion.d. 50 dQubt, • eOD
dder.ble awolI.r of .. hi1 dr� CIII be _,."ee ted , but bee ..... too little h 
knovn .lIout "" ... the fa1Uu wil l live ...... of tb. local .y.t ... .. ay b • 
ovarvbelJHd:. In aD at t.llfi' to .ee�.t. till • •  udd.a o'l'uooh .,  'Wbich --7 
di .. ppe .. .. auddenly .1 It .ppII .. , what c .a b. exp".ted in tb. loaa rua of 
bappell to the te.ch.r • •  Ild heiUtie" 

ODIC .1 t..ra.atiTC .. crtioaed fur rnucln. II1p�t UpOIi. .choole, t .  _nina tbe 
Chil dren. to CreeJIe COUllty, 1'1. If f oe i l i ti •• are av.ilabLe tb.r., and thia 
h not ... "red, � .ddi.UOIIal .. o.t of bu .. 'n8 ."d t..ohera " U l  b. borll 1>7 
..... on., but .... . n.lyaia 10 preoellted. 

. 

!be DEl8 .. ntioa. the 1" •• ot lag" La. b •• e vt thout be 1 na  'p.eLfi .. On the 
lIIqnitude. It .100 _"tiOno th.t •• v.r.l ai l lioll ill .. 1 .. t.x •• wil l be 
,,"liud by th. St.te. Will tbio •• le. ta" rllVenue .dequately eov.r the 
.ervic •• required f ...... l oc .l pol itical bodi .. ! Addi tion.l ly, ia it ... u .... d 
tbat the .tlte viii turn .ny of thi. r'vellu. ov .... to the lo.al sovernment.l 
.... ito to halp d.l .... y tha .. addi.tion.l coati of ...... i .... 7 

OG pa.e 2-17, .ention I • •• &. af t�. po •• ibl. ift.d.qu •• y of VAter �d •• ver 
... rvice if tbe inn .... of people oc"Url. A.ide frOlll tb. failure to •• lItiOIl 
1l_ thh will boo K" .... o4aL.", DO aeation � . .. ad. Qf the v.ry real l""l1lary 
po • •  ibility th.t add i tio".l letvie •• • ., indu ... 1T0vth curr.otly 1I0t planned 
or vant.d lIy the local. where th ... ..,nic .. . r. r.quir.d. TIle r_ifiea-
tiODl of th ... 10 fa..: beyond lb. di •• u . . 1on. ia Sect.  4 wh.r. the co .. arcial 
"Plr.dina i .  di.c" ••• dl ," .dditiv • •  ffe .. t • ., \e .nti .. ipat.d at that time 
and .hould b. prollr ..... into DOZ' .  pl&D.llilll proce •• 11011 .nd .. eatiolled ill 
tbe ria.l tIS. 
Vith .11 the •• cOII.ider.tion. and vi tb tb. akel.t.l illfora.tion pr ••• "ted ill 
tbe Dr.ts it 1. dltflevlt: to \IIlcl.'I'e t.a.lld hov the. coocl".ioa. ca", be reach.c1 on 
p. 2-40 tbat imp.ct. will b. 1011. gpA, tb.refor., beliove • •  thoroullh 
.ocio/."ollood. .. .  lIIOtIitorina prOlr .. be •• tah liahed to .llov foe quick r •• ol,,-

q/� 3  , f  
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tion of prob lema. Th • •  .., io/economic "",n{tori", """uld be c.rried out 
be,ond tbe fin t quuter of the dellOn. trat ion operat ion. the DEIS H.t .. 
t",,"f'II12"nnt t''h .. �. vi ' l  b. �'h.ft8 •• I." vor"�r ctu41i.fie.ti.on G-OU..f:tAu " . L."u 
eapec i lUy II tile c"""' .. rc ial/moth-ball ing!di .... ntl ing!ph •• e it approach.d . 
Tltil rill re.ult ill popuhtion .bitt. and in-llicr.tion , vith illp licationa 
for the local Ind .tlt. lardcu to be renderod. 

Genera 1 COIIIOent. 

Th. fol1oviq c: �nt. f.l1 ioto t.l\c cat_loll''' of OeQe�.l Coawll!!lat., 1201. 
hll!'t'w •• 1:111.1' are 1 ••• t.po.:tant t.hlt'll tbo.c abo"" 1:.ut bcc.au.e the]' .Iv uOL 
fit other c IUgoria. prel"nted. 

Our flnt ,eneral coaoent relat .. to tbe updlt ins of projlct 1nfonution. 
Beeluo .. ot Lhl lack of 48111" dlta for the Sllo-U proj ee t  it will b ecome 
nece ... ry to ""pand, reviae aad correct puvioul . tat .ment. . II. ' .,.  alluded 
to Ets .upplement. Ind enviroftllental report . .. _I'" to achie ... thb Updlt
ina. Coupled with t.lt .... t e-chniq ..... , u ", .i.  .... lqU •• d •• crlb.4 in . Scoc .  1'02 .. 20 
and 1508.28 of tb. CEQ Ileauhtion., 40 en. 1 500-1508 • •  """ld be con.idered. 
Such an approach .i l 1  all"" t;OntiDU�d. ol'luialild ul'l1 .. t i ft8 I'\f t'l.. q,aC-It 
proj ec t. 

Througb our uplr ieace in preparina B U ' .  '"' 'pprec:i.te tbat it ia difficu l t  
t o  .nticipate .11 the q,... tio ... th.t "ill .rloe i n  tbe llind. o f  rniewer • •  
Hovever • .are inform.tion i l  required t o  clarify . ome  point. e i ther c • •  ually 
_nti_d in tbe 119 o� not cowred .t .n. 

Thovah health Ind envirODlleDta1 ramific.tion. of the .oltan lul fur by
produc t II'. low, . til l  • few i tll1ll" ebauld h. e l  • •  r.d up. tih.r. will r;hi. 
by-product be .tored .t thl aitd Rot only 10 11 lIIport.nt to i aolate i t  
h ... _rcu of bi,h tecper.ture fl_,., but a . .  urina tbat D O  contlet with 
arL7 b.at lcuree or axpo,ure to tnt.a •• • tHaIS' of .. ater or atea1D i • •  1.0 
i.po�tant. \thero rill it. b. sarltetc(£' Pr •• um&bl.1 it. ,,111 b.vCil 1.0 b. 11'&11"
ported aDd the produc tiOD of 135 ton. per day , d thouah Qot an overvbe1mina 
.IIVUll1. atl11 rep1'."D�. all l c.e. of ConCaI'D. 

lti.k .nd benefit tred.ofh are ,en.rally lacki", throulhout the tIS. 
01 ., 111& .:r.& .. ple. are in t:rlnspOrtlt1oD aC:C:1d.ent., 1nerea •• d produc tion of 
Wo,. .t the ait .. of " .. , produc tion of potenti.lly h.urdoul produc t. .nd 
by-produc ts • •  nd aaaly ... regard ina .cde down of tile plent. Thele .re 
1'"1'11.4 ,uOAlly 1n LII<I foreloinc •• udal ..,4 thh 11 pointed out here 
aer.ly to hiah1icht .,.d .... pb •• b. the importanc. oC thia. l)oc i aio"",,Un, in 
4c.on.t�.tiOQ opeTatioo. or ",hi • •  t.z:e .. u.t pl ica r l .k Inll,.i.. II bilb 1'0 

the orde'C of priori tie . .. dui",. 

A. an exemple, it would .1'0 b. deoirebl. to comp.re tbe ri.k tradeoff. 
".L ... D l0ged.n& Cobo l,t'tc far away 1:", .. tbe .nlS " •• point OE c.1Ylf.r _0 tbac 
tbo tran.porUUoa of huwy-4uty tOllic and hazard<N' .ub.tan .... ia .inl-
.i •• d. \lb • .,. • •  pill • •  �. c:oa8cl'D.e4, • 1'&11 01:' 'bar._ acc ident. of .olid. i • 
• e.t ... to deal viLh Lbaa • •  p111 of liquid. of dif ferinl v1acoli.tiu. 

ql � � 
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It i a  Qoted i n  Appendix J. th.t a Hot ot permit. raquirecl for oporatinl tbia 
plant i. preo.ated. One it .. notable by it. ob.enel, but which i. not ac tu
ally 1 perllittina pr ... e .. .. .  ucb. fall. ""der the Toxic lub�ta\IC" Control ' 
Act. lie rac ..... end that DOt: r • .,iev tbio let .. pecially where it ... y relate 
to tho plant, opec ifically ... tiolW , and 8. Sec tion 5 r.Car. to nov oub
.tlnce. and .actiOQ a 'Cef,ro to notifi.ation if .ny ot tbe compound. to be 
prOd�.od hl Li", out lide the li.t of c","poundo receDtly e. t.b Uobed b)o EPA. 
Our Toxic Sub.ulIC: •• &roup in KeSion III c.n be of .ervici to you in thh. 

IQ additlon to .U the othn per-adttina proc ... ee d ••• ribed in Appendiz I, 
". b.Urn !)OJ; .hould .edoualy con.Un .pplying fo'C Vllt.water diocbul" 
per_ito for tr •• tae"t .ya te .. tD be .... d in hlndll ... pr..,e .. ... l tev.tera. 
Proce .. ".�etl, •• •• ntio.>ed in tbe "Water h.ue." p.rt of the.e det.iled 
c""",eQt., will contain . build up of orconi. and inorcaDic cOlllpoond. that 
"ill render ncyclilll diffic .. lt. A. deai,Q of proc ... Id",tlc. procoad • •  
EPA rocoo.aend. ItTOlllly th.t DO E  .pply fo'C JIPl)ES perllita to c o  .... r t r  •• tment 
of pr ... ., .. and c le.o

, 
up v.tero. 

lIy . 1 1  ...... r •• the SlC-ll to • very .mbi tiou. undut.kina for • •  yet • •  0 
lacki", in ."perillental en: hct ... L iofon .. don reglrdi", it. oplratioa. \"be 
alB fail. to .. ntioa .ny flexibil ity in oper.tioa for other tb.n tbe 6000 
tpod. wile in re.l ity ouch .l lem.ti ... .. pac ity b probably be ... , dui,ned 
ia. 10 fac t, fle:d.bil ity b de.i", c.pac ity _y Urn to .chi.vo • -..c:b 
bet ter handle OIl ..... iro .... nul iuue. a. voll .. operational p.r .... te ... 

The draft .t.t •• Oft 'II' IU th.t within l illit.tion. DOt: haa • bro.d author
tty to modify tbe propo •• d proj ec t .  Th. litdt.tlon • •  re not 'pacified 
e"ept, for exampl e, that tb. dt. location ia a predi< at ioa for indu.trial 
pUlnar iDVo1_nt . Do the limit.tion. extend to the Ibe of tbe fac i l
ity1 If not. lIPA .t'Concly I"gs.eu adJuat,.ent. d<>vD.v.r4. h ... 6000 tp.4 10 
th.t .Uieta ... ie. c.n be pree ledy worked out. It .pp.ar. obviou. tb&'oaab 
readi", the draft tb.t bane!lina •• n .... ter. for ex ..... le, it . til l  '0 uncer
tai .. th.t final plallt dOli.., b_ tbio I tandpoi� alon. ta .  larae ta.k and 
onl that .ay h.vI impl icatio ... for the plant .. vell .. tbe river. 

In ade! i tion. it il .u.tomery in experim.ntal projeet. luch ao thi. to ,ive 1 
brief .c.<Nnt of the quelification. of tbo •• who will be rupon.ible for it. 
operation. This 10 upociall, true in new indu.trial operatiou ""ere h ...... 
.rror i. one of the prov.lont rea.on. for upaet • •  nd breakdown.. It ba. 
bee" . tatee! privately II .... 11 AI public ly th.t no ono can flatly a t.te how 
tbi. plant .. 111 work: it 18 to npuillental .nd c o�eptual. It i. 1 
..d .. ig ....... -you-IO .. proj ec t  a. wll •• a "le&rl1-•• -you-so" propoaiti"'" in 
operation. A plan, at l ... t, for tnini", IIIIploye •• al .ell .. an ... aly ••• 
for the po •• ib i lity of failure due to h ...... error abould b. includod. 

:z,. , 
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DEPARTM E N T  O F  H E ALTH A N D  H U M A N  SERVICES 

O,. ... ICE O F  THE SItCR£TAft'Y 
W .... H" .. GTON. D.C. 10201 

Dr. Larry M .  Joseph 
Director 
Solvent Refined Coal Division 
Office of Project Management 
Mail Stat ion E-333 
U .  S .  Departmen t of Energy 
Washington, D. C. 20545 
Dear Dr. Joseph: 

J.Il 1 7  9J) 

OOO�14 

Thank you for the opportunity to review and comment on the Draft 
Environmental Impact S tatement identified as Solvent Refined Coal II 
Demonstration Project to be located at Fort: Martin , Monongalia County , 
West Virginia. 

In general, we find that this draft statement was carefully prepared and 
gives extensive information on the anticipated construction and operation 
p lans for a commercial solvent-refined coal process demonstration plant in 
West Virginia. The document clearly describes a number of beneficial 
and adverse impact s  on people, animals, and nature resulting from the 
construct ion and operation of this demonstration proj ec t .  

However, because certain process products and wastes contain organic 
materials which are toxic to man or which may present long-term health 
hazards, both in the operation of the plant and from off-site exposure , 
we are concerned about the health (physical and mental) of local residents 
as well as the in-migrating labor force and their families. This draft 
statement does not provide an analysis or d iscussion of the soci a l ,  
psychological, o r  economic problems that may b e  caused b y  l iving under 
conditions which may be actually or potentially ha:rardous . We are concerned 
not. only about the physical health problems , but also about the anxiet ies , 
fears, and addit ional st.ress that may be eviden t: ,  leading to other social, 
psychological, and economic problems. 

Related to this conce rn ,  the draft st.at ement does not indicate the existing 
resources available in the community to address these need s ,  nor does it 
inc lude plans the project might take to make these and additional resources 
available. Specifically , we suggest that the statement include ways of 
making available basic social services to resident.s and incoming 
individuals and families (e. g . , information and referral, marital and 
parent-child counselin g ,  health-related services ,  transportation, housing 

Page 2 - Dr. Larry M. Joseph 

related servic e s ,  etc . ) .  

We would also suggest that the final environmental impact statement include 
a provision explicitly addressing the present need and possible future 
demand for human service programs for the people living in the vicinity of 
the SRC proj ect �s1te. We will appreciate your cooperation in providing us 
with this information. 

If YOU have any quest ions about our concern s ,  please contact Mr. Max Wenk 
of my staff. Mr . Wenk can be reached on (202) 472-4415. 

Sincerely , 

war*- JJ� 
Office of 

8�:r'-
Director 

olicy Devel opment 

:to> I 
.,. 
W 
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DEPARTMENT OF H EALTH AND HUMAN SERVICES 

PUBLIC HEALTH SERVICE 

Dr .  Larry H. Joseph 
Director, SRC Division 

CENTER FOR DISEASE CONTROL 
ATLANTA, GEORGIA 30333 

July 17 , 1980 

:�iC�t��i!�O����3
Hanagement, ASFE 00017 

Department of Energy 
Washington, D. C .  20545 

Dear Dr. Joseph: 

We have reviewed the Draft Environmental Impact Statement (EIS) for the 
Solvent Re fined Coal-II Demonstration Project, Fort Martin, Monongalia 
County, West Virginia. We are responding on behalf of the Public Health 
Service and are offering tl. e following cotmnents for your consideration. 

We have many concerns 'With the proposals in this document as can be seen by 
our detailed comments. While the potential for health effects are discussed , 
many of the potential effects are grossly understated. First, several state
ments are made that chronic exposures are of greatest concern. While it is 
true that chronic , low level exposures are a major concern, acute, life 
threatening exposures to such gases a& carbon monoxide , hydrogen sulfide, or 
hydrogen cyanide, from leaks and during maintenance ,  should be of greater 
concern. 

The proposals in this document assume that proposed equipment and components 
will be able to vithstand the harsh environmental conditions of the process. 
Recent published reports ( Chemical Engineering, June 2, pp. 35-38) indicate 
severe material problems--which translates into increased fugitive emissions 
and more frequent maintenance and repairs , i . e . , increased worker exposure. 

In accordance with the CEQ guidelines we believe at least a swmnary of the 
evaluation by the Water Resources Council, the report on noise impacts, and 
the final site plans for solid waste should be included in this Draft EIS 
not in the fina.! as stated. 

Other general comments we have concerning the project are as follows : 

If the demonstration plant product facilities are stored in the 
floodplain, what viII be stored and 'What are the potential hazards 
to surface and ground waters if flooding does occur? 

The alternative designs section is not clear. It appears that some 
alternative designs will provide differing degrees of protection to 
the env1.ronment .  However, it appears that some viII provide morlt 
protection than others, but rather than use the maximum safety design 
"evaluations are ongoing and will be continued . "  

Page 2 - Dr . Larry M. Joseph 

An example of t.he use of wet evaporative cooling is stated as "creating 
a potential pathway for process materials ( including carcinogenic 
compounds) to be emitted to the atmosphere through the cooling system. n 

Yet, it is also stated that alternative systems are presently available 
and cODIDercially proven which could reduce or eliminate this potential. 
Why not use this proven system if it would reduce human and enviro'QllleDtal 
exposure? 

Specific COlll:llents we have are as follows : 

Page xxviii - Why will the project be in tbe detail design phase before a 
decision to go to zero discharge is made or to decide what type of pressure 
venting will be used for emergencies? 

Figure 2 . 2 .  page 2-7 - What is the location of Fort Martin ' s  school to the 
facility? Al so ,  is the school presently baing uaed? 

Section 2 . 2 . 2  z page 2-14 - It 'WOuld seem appropriate to know the boundaries 
of the facility prior to the final EIS and start up. 

Section 2 . 3 .1 . 1 ,  page 2-16 - How close will storage of materials be to 
residences? 

Section 2 . 3 . 2 . 1, page 2-27 - If the potential reductions in S02 warrant further 
consideration of alternative systems before completion of the final deisgn, why 
are these alternatives not decidad on before the EIS is completed? 

Section 4 . 1 . 1 .  page 4-1 - Paragraph 3 ,  last line., add by-product s .  

Section 4 . 1 . 1 ,  page 4-1, paragraph 4, l ines 3-6 - While. it is true that imple
mentation of industrial hygiene practices at the Ft. Lewis Plant has not 
resulted in any skin cancer incidences over the 5-plus years of operation, 
there are published reports of numerOus cases of eye irritation, erythema and. 
foliculitis. The implication that there i8 any aS80ciat;ion between the latency 
period of 100 days for skin tumors in animals and. workers of 5 years is 
totally unfounded and should be deleted. On the last line of this paragraph 
it is stated "experienced in previous coal hydrogenation plants . "  Other than 
the Union Carbid e ,  Institutes, West Virginia plan t ,  which othe; one (s) are 
being cited? 

Section 4 . 1 . 1 ,  page 4-2 . item. 4 - What i8 considered representative SRC pilot 
materials? Is this a composite of varioua runs? Pilot plants generally do 
not operate for more than a few days continuously. The coal used at tbe 
Ft . Lewis plant , will that be used at the demo plant? Will the operating 
conditions be the same? Suggest at laast deleting representative. 

Section 4 . 1 . 1 .  page 4-2. paragraph 2, line 7 - What does "marked reductions" 
mean? Many PAlls and aromatic amines do not have any established exposure 
standards .  Although a 99. 999% reduction may be achieved , tbe compounds 
may still be present at hazardous concentrations. 

):> 
I 

-Po 
-Po 



Page 3 - Dr . Larry M. Joseph 

Section 4 . 1 . 1 ,  page 4-2, paragraph 2, penultimate line - As the demonstration 
plant does not exist yet, it is assumed that reference is to the proposed 
demo plant. 

Section 4 . 1 . 1 ,  page 4-2, paragraph 4 - While it may be true that the inclusion 
of hydro treating would result in a small increase in the emission of criteria 
pollutants, the current level is not stated. If the current level is hazardous, 
even a small increase could not be tolerated. Many of the cited exposures are 
dism.issed as being negligible or insignificant compared with a certain major 
source of exposure .  All types o f  exposures must be considered, because to
gether they could raise the exposure level of the work.er appreciably . 

Section 4 . 1 . 1 .  page 4-3, top paragraph. line 2 - "much more serious" - \.that 
constitutes a serious situation? 

Section 4 . 1 . 1 , page 4-3, paragraph 2 - As it appears that hydrotreating will 
eventually be needed , why isn I t a complete aases9"I!ent made nov? Recent 
information shows the product materials are apparently unstable in air and 
may require further proceSSing (hydro treating) to enhance stability . 

Section 4 . 1 . 2 ,  4th line from bottom - "essentially free of mutagenic and 
carcinogenic activity • • • •  " It is true that microbiological and animal 
tests have shown little if any mutagenic or carcinogenic activity in the 
samples tested to date. However , because coal composition may vary within 
the same coal seam and because the conditions under which previously tested 
pilot plant samples were taken may vary from those proposed for the demo plant, 
a statistically valid number of demo samples will be needed to provide 
assurances that the light hydrocarbon fractions are "essentially free of 
mutagenic and carcinogenic activity in microbiological and animal test systems . "  
On e  muat not forget though that the light hydrocarbon fractions contain some 
potent ially toxic material s .  

Section 4 . 1 . 3, 1st paragraph, last line - "chroni.c exposures are of greatest 
concern" - See general comment ,  paragraph 2, 1st page of our letter. 

Section 4 . 1 . 3, page 4-3. paragraph 1 - Inhalation exposures cannot be expected 
to be minimal as suggested in this paragraph. Recent experience at the 
Cattletsburg and Exxon facilities demonstrate the potential for equipmeot 
fai.lure and the possibility for materials release. Such releases will not 
occur at ambient temperatures or pressures. Fugitive emissions and accidental 
spills from high pressure , high temperature piping , valves, pumps and associated 
equipment will result in the exposure of plant personnel to a variety of aerosols ,  
vapors ,  and particulates . This will undoubtedly be the norm and not the excep
tion until design engineers are able to meet the materials compatability problems 
by the coal liquefaction prOCe&B. 

Section 4 . 1 . 3 . 1 ,  page 4-4. paragraph 2 - The use of engineering controls ia the 
first line of defense for protecting the safety and. health of workera. As 
used in this occupational context, engineering controls refer to modification 
of design layout and specifications, modification of operating conditions, or 
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add-on control devices to prevent work.er exposure to liquids, gases, or solids 
produced in the process. The emphasis is placed on design rather than retrofit 
control s .  Ensuring that designs are reviewed and supported by the appropriate 
safety and health professionals ,  together with the engineers, maintenance and 
management staff provides for early recognition and potential resolution of 
occupational problems prior to commercialization. In general ,  the primary 
objectives of engineering controls are to minimize the potential for worker 
exposure to hazardous process materials and to maintain environmental contaminant 
levels within acceptable limits. All experience gained, in the design of 
engineering controls , at the pilot plant level should be qualitatively· transferred 
to the demonstration plant design. Operating experie.nce, with control 
technology, at a demonstration plant may lead to further design modification 
prior to commercialization. For these reasons and others, respiratory protection 
for the worker should be used in a judiciou8 manner after other means have been 
exhausted . 

Section 4 . 1 . 3 . 1, page 4-4, paragraph 2, line 5 - "such contiolct can be monitored 
by UV light examination . "  Thi.s is a controversial area. While some carcinogeni.c 
materials fluoresce, others do o.o t .  Conversely, many non-carcinogenic materials 
also fluoresc e .  There is also concern of the risk of .kin sensitization and 
promotion of carcinogenic effects. Because of thase potential risks, NIOSB is 
currently recommending that UV examination be conducted under medical supervision .. 

Section 4 . 1 . 3 . 1, page 4-4, paragraph 3, line 6-7 - "inhalation exposure • • .  

considered to be insignifican t . "  A degree of caution ma y  b e  Vl!I.uantad here. 
Because much of the off-the-shelf equipment has been failing under process 
conditions, the potential for fugitive emissions may Similarly increase . 

Section 4 . 1 . 3 . 1 .  page 4-4, paragraph 5 ,  line 9 (item. 2) - As just mentioned , 
this could become more common because of eroaion/corrosion effects on process 
equipment and component s .  As stated in the previously cited Chemical Engineering 
article, "The equipment challenges created by high temperatures and pressure s ,  
and erosive and corrosive particulates • • •  mu s t  b e  resolved before second 
generation plant s ,  now nearing startup , can enter the commercial phas e . "  

Section 4 . 1 . 3 . 22 page 4-5, paragraph 2, line 5-6 - IIroutine prOCe&B emissions 
can be reliably controlled with existing technology . • •  n This statement is 
questionable in view of the precading couments, and the fact that we don ' t  have 
reliable materials of construction for equipment and components yet. 

Section 4 . 1 . 3 . 2 ,  page 4-5 , paragraph 3 - Are there "acceptable levelsll of 
exposure to the public? What are they? 

Section 4 . 1 . 3 . 2 ,  page 4-5, paragraph 5 - The aafety analysis report i8 mentioned 
and refers the reader to Section 1. 3. 3. Will this report or a summary be made 
available before the: final E1S1 

Section 4 . 1 . 3 . 2, page 4-6 , paragraph 10 - Train accident statistics. Are two 
unit trains of 74 cars each sufficient to keep pace with the plant production? 
Bow is a train defined, when it i8 determined that in 1978 there were "15 
accidents per million train miles?" Is a train 74 cars each? Is an accident 
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defined by a dollar value? How much? Injuries or deaths were not discussed 
for the rail transpor t ,  are any expec ted? Increased traffic at railroad 
crossings may lead to an increased risk to the public. 

Section 4 . 1 . 3 . 2 ,  page 4-7 , Table - It is assumed that one-half of all accidents 
will involve empty trains, why? Train accident statistics in the recent past 
suggest that larger , heavier railroad cars coupled with deferred track and 
equipment maintenance have led to a higher incidence of accidents caused by 
equipment (wheel) and track failure . One would expect that loaded trains may 
be involved in JDGre accidents .  

Section 4 . 1 . 3 . 2 ,  page 4-7, paragraph I, lines 3-5 - The comparison between SRC 
distillate and chlorine, etc. is like comparing " apples and oranges .  If The 
chlorine ,. ammonia, etc . ,  would not be used by the public to run some type of 
combustion engine . There have also been recent reports of coal liquefaction 
product instability in air, e . g . , increasing vi8cosity and chemical changes .  

Sec tion 4 . 1 . 3 . 2  I page 4-7! paragraph 4 ,  line 6 - Although particulates were 
measured, there is no mention of testing the particulates for adsorbed hydro
carbons. This could be a significant problem especially inhalation of high 
surface area respirable particles containing potentially toxic hydrocarbons. 

Section 4 . 1 . 3 . 2 ,  page 4-8, paragraphs 2-3 - Again no mention of testing for 
hazardous adsorbed hydrocarbons or carbon particles . 

Section 4 . 1 . 4 . 1 ,  page 4-9, paragraph 1 - It is important to note that the 
composition of the slag or other waste streams can change with a change in 
feed stock coal or operat ing conditions. Therefore" while the organic fraction 
o f  the waste is in the ppb range" using Pittsburgh seam. coal" it may be 
al tered when processing dif ferent coals .  

Section 4 . 1 . 4 . 3, page 4-9, paragraph 3 - A critical point missing is the fact 
that reliable mat.erials for proces8 equipment and components are now baing 
researched . Of course it is possible to keep the plant running with redundant 
and spare equipment, but only at a higher cost and at potentially increased 
exposure to workers during maintenanca and repair. 

Thank you for the opportunity of reviewing this draft document .  We would 
appreciate receiving a copy of the final EIS when it is issued. 

ZY);�/I-
Frank S. Lisella, Ph. D .  
Chief" Environmental Affairs Group 
Environmental Health Services Division 
Bureau of State Services 
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Dr.  Larry M .  Joseph , Di rector 
SRC Divi sion 
U . S .  Department of Energy 
Washingto n ,  D . C .  20545 

Dea r Dr. Joseph : 

B-J74 I'lAVBURN HOUSil O"..ICL BUILDING 
WASHINGTON, D.C. 20515 

July 1 6 ,  1980 

The draft Envi ronmental Imoact Statement for the Sol vent Refined 
Coa l - I I  Demonstration Pl ant dated "1ay , 1980 has been revi ewed and the 
fol lowing questions and cOl1ll1ents are made. 

--What did this Envi ronmental Impact Statement cost? 

--Page 2-1 . The second paragraph states that the demonstration 
plant as currently proposed wi l l  comply wi th all envi ronmental requi re
ments now in effect and is capabl e of compl i ance wi th st3ndards now be
ing developed by vari ous regu latory agencies . This is an extremely 
broad statement. 

--Page 2-9. Under the heading "Gasi fication" the statement is made 
that a vari ety of carbon sources i ncluding coal and o i l  can be used as 
gasi fier feed . This is an extremely broad statement. 

--Page 2-26 . I t  i s  our understanding that the Texaco gasi fica
tion process has been chosen. This paragraph should be modified ac
cordingly. 

--Page 2-32 and fol l owi ng .  Throughout the ent i re report ,  the de
c i sion is rei terated to di scharge no l i quid  streams . This  means that 
the chemi ca 1 dump becomes the repos i tory for a l l  was te chemi ca 1 s whi ch 
evolve from the process . Somewhere emphas i s  should be made that the sol 
id wastes are an unknown mi xture and are being treated very, very care
ful ly .  

--Page 4-9.  At  the bottom of the page the associ ation i s  now cal l ed 
the Chemical Manufacturers Associ ation. 

--Page 4-20 . Why i s  the faci l i ty designed to raise elevation above 
the SOD-year flood level ?  What is the justi fication? 

Dr. La rry M. Joseph 
July 16, 1980 
Page Two 

--Page 4-28. No mention i s  made about disposal of i nci neration ash. 

--Page 4-34 . Why was the des i gn of the demonstration plant carried 
to reduce fugi ti ve hydrocarbon emissions to only 90 tons per year? 

Page 4-42 . On what bas i s  was the man-power estimate made? I t  
appears to b e  low i f  a reasonable wage rate i s  appl i ed to total man-hours 
and rel ated to total estimated plant cos t .  

Page 4-6 7 .  Menti o n  i s  made of hi gh-i ntegri ty sea 1 s and packi ngs . 
Is this a broad category or are they defini te selections? 

Page 4-72 .  Where is the pl ant located i n  relation to the fl oodplain  
elevation? 

Page 4-74. The storage area grade l evel appears to be much higher 
than necessary. 

Page C-9. The table C . 1  should i ncl ude the al l owab le  standards for 
the named pol l utants . 

Page K-2 and fol l owi ng .  The l eaching tests must be conducted on a l l  
sol i ds i ncl ud i ng slag,  coa l ,  chemica l s ,  etc . s i ngly and combi ned . 

Appendix Q. There is no i ncorporation of the poss ib le  Fa i rmont coke 
plant in this appendi x .  

_ _  Throughout the Envi ronmenta 1 Impact Statement , the word "tera togeni C OO 
is used. Pl ease subs tanti ate the use of thi s word . 

The a bove questions and comments are intended as i nput to the 
preparation of the Final  Envi ronmental Impact Statement. Response to 
this office by any other means is not necessary . 

WTH/mb 

�?ip� 
Wi l l i am  T. Harvey , Jr 
Techni cal Consul tant 

:t> I 
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DEPARTMENT Of HOUSING AND URBAN DEVELOPMENT 
PITTSBURGH AREA OFFICE 

.we FORT PITT BOULEVARD 

PITTSBURGH, PENNSYLVANIA 15219 

July 21, 1980 
REGIO,.. UJ 

Dr. Larry M. Joseph 
SRC Division, Office of Proj ect Management 

under Assistant Secretary for Fossil Energy 
�il Station E-333 
Washington, D. C. 20545 

Dear Mr. Joseph : 

Subj ect :  HOD Professional Comments 
Enviromnental Impact Statement 
Proposed SRC-II Facility 
Monongalia County , West Virginia 

IN REI"L Y "' E F E R  TO: 
3 . 3CM 

00021 

These comments are offered as constructive concerns and as positive-action 
reco:rmnendations, from one Federal agency to another. This HUD office has 
both a) housing and community development responsibilities for Western 
Pennsylvania and West. Virginia, and b) over ten years of f irs t-hand 
experience in both !ionongalia and Greene Counties , which will be affected 
by SRC- I I .  We offer DOE our cooperation and t echnical assistance, 
regarding DOE ' 9  intentions to address the so-called "secondary effectsll 
or "off-site, private market." effects of SRC-I I ,  particularly during the 
construction stage over the next four years . 

In reviewing the EIS Section 424, "Economic ,  social and cultural impac ts , II 

we have maj or concerns regarding pos9ible direct.ion that Federal agencies 
(DOE, ARC , FmHA, HUD) and local governments in West Virginia and Pennsylvania 

may be able to pur9ue ,  to cooperatively face the Lritical problems which 
can be expec ted to occur . 

It is our professional judgem.ent--albeit in the absence of uncontest.able 
first-hand data--that the SRC-II will inadvertently create or complicate 
these Honongalia/Green Counties conditions : 

1. The housing impacts, as presented, appear underestimated in the light 
o f  informed first-hand knowledge of Monongalia County and recent experience 
of the Pittsburgh Area Office. The Morgantown-Monongalia Count.y area has 
few standard vacant units . Transient construction worker s ,  with Davis-Bacon 
wages , will be able to pay higher prices for the f ew available standard 
units, and will in turn cause considerable displacement among low- to 
moderat.e-income households, including student.s . The housing shortage will 

be further increased by a lack of available s ewer and water facilities 
for proposed mobile home developments . The latter park or "pad ll 

shortage is probably underestimated 1n the £15. 

HUD Suggestion: At this time, there 19 sufficient lead-time to avoid 
what could otherwise become a s erious lov- and moderate-income rental 
housing shortage . This office sugges ts , f ir s t ,  that a cooperative 
effort be established immediately between the Department of Energy and 
HUD to utilize OOE (or construction contrac tor ' s )  funds to develop new 
mobile home parks for the workers in Monongalia and Greene Countie s ,  
o n  a well-planned and well-sited basiS, with package water and s ewer 
systems, if public facilities are not accessible. After the construc
tion phase ,  such market-rat e  parks could be continued or be converted 
(if well planned) to single-family housing subdivi�ions� 

We stress well planned because the lack of local land use controls in 
both counties will probably yield unattractive, possibly unsafe ,  crowded 
and speculative facilities at high costs . 

Second , we urge DOE to consider funding 100 to 300 units of permanent 
rental housing for the worker s ,  to further minimize, we believe, 
inevitable competition for available private rental units in the 
Morgantown/Mt . Morris/Waynesburg area . Created rental pressures on 
the elderly tenants and low/moderate income tenants of existing private 
facilities may cause inadvertent displacement . DOE-assisted oew units 
could ease such inflationary , competitive market pressures . After the 
construction employment declines , the units could be sold, by prearrange
ment , to an owner for market-rate or Section 8 low/moderate incoElle tenants . 
Again we stress, however, that carefu l ,  small-housing project planning, 
deSign, and siting should be followed to meet local small-town/semi-rural 
area need s .  

2 .  I n  the absence o f  any land use controls i n  Monongalia and Greene 
Count.ies , the role of planning a) new ho�ing sites , b) public facility 
extensions , and c) other comm:unity deve.l.opment conc.erns , mu s r.  fall (in 
West Virginia) to the Regional Planning and Development Council , Region V I .  
Currently, it is conducting a housing needs analysis of the County; the 
Region will be able to best assess locations for temporary and permanent 
housing . At this time, the West Virginia county totally lacks the t ech
nical capacity to provide such feasibility information. 

While no Federal agency can, or should , exercise wha t are essentially 
local powers and responsibilities under state laws , Federal agencies 
should encourage equivalent "anticipatory planning" through o ther 
available, reliable ,  and professionally-able planning agencies. 

� I 
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mm Suggestion : DOE should fund Region VI to perform SRC-II "secondary 
growthll public-action alternatives . 

Overemphasis on the SRC-II plant itself and the assumption that other 
parties will address the "outside of the plant II problems is dangerous , 
and can lead to serious local problems which in turn will affec t  the 
plan t ' s  efficiency . We believe carefully-ta ilored , advance implementation 
planning by Region VI t.IOuld be a prudent investment action by DOE .  

3 .  The Impact Statement did not consider any development effects upon 
neighboring Greene County, Pennsylvania. This largely rural county 
will absorb considerable scat tered d evelopmen t .  

HOD Suggestion : DOE should specifically support all efforts , by all 
parties, to encourage county governments I cooperation on a Pennsylvania
tJest Virginia basis. The SRC-II development will coincide with an increase 
in deep and surface mining in the immediate six-county Pennsylvania-
West Virginia areas . DOE should openly support all voluntary, federated 
efforts towards such cooperation on planning and development .  

Conclusion 

The tone of the Environmental Impact S ta tement is posi tive and attuned 
to the dev£lc.rm£nt of SRC-II. This office accepts the inevitabil i ty 
of the developnent . Bu t .  we are concerned about the short term, as well 
as lcng range, effects of the energy industry in West Virginia and Western 
Pennsylvania. We believe that the Federal a�eocies respcnsible for 
promulgating this development tllUs t  consciously exercise foresi�ht and 
careful planning so as not to move to solve one r.ational problem 
(synthetic fuel s )  and cause numerous o thers for the local communi ties . :to> 

I 
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United States Department of the Interior 
OFFICE OF THE SECRETARY 

WASHINGTON, D.C. 20240 

ER 8 0 / 5 2 6  

Ms . Ruth C .  Clusen 
Ass istant Secretary for Environment 
Department of Energy 
Washington , D . C .  2 0 5 4 5  

Dear Ms . Clusen : 

JUL 1 6 1980 

00021 

, L;  

The Department of the Interior has reviewed the Draft Environmental 
Statement for Solvent Refined Coal I I , Demonstration Proj ect , 
Fort Martin , Monongalia County , West Virginia . We have the 
following comments . 

General Comments 

The draft environmental statement adequately describes fish and 
wildlife resources in the area of the proposed Demonstration 
Pro j ect , but does not thoroughly address pro j ect caused impacts 
to those resource s .  In particular , the s tatement inadequately 
assesses both the effects of air and water discharges from syn
fuel production as well as streamflow diversion and solid waste 
disposal on fish and wildlife and their habitats . This inade
quacy can be contributed in part to the fact that the Department 
of Energy did not consult with the Department ' s  Fish and Wildlife 
Service (FWS ) as required under the Fish and Wildlife Coordination 
Act . I� therefor� appears that fish and wildlife resources 
were not equally considered with other project objectives . 

We believe construction of the Demonstration Project constitutes 
an irretrievable commitment of fish and wildlife resources . 
Impacts of both the Demons tration Proj ect and the Commercial 
Pro j ect should be carefully analyzed prior to making irretriev
able commitments of resources and a decision on the pro j ects . 
However , based on the information provided in the draft environ
mental statement , the Department of the Interior does not ob j ect 
to the s election of the Fort Martin s ite but is of the firm 
opinion that many additional environmentally protective measures 
need to b e  incorporated into the final proj ect ( Demonstration 
and Commercial Pro j ects ) .  

, ,,<0.. . .... . �-

herefore , the Department o f  the Interior recommends that : � prior to filing of the final environmental statement , the 
D artment of Energy consult with the Fish and Wildlife Service , 
a required pursuant to the Fish and Wildlife Coordination Act ,  
with the intent o f  preventing loss o f  fish and wildlife , as 
well as providing for the improvement thereof in connection with 
the proposed projects , and 

( 2 )  the s elected floodplain and wetland areas not be filled as 
proposed and that one of the alternatives , given on pages 4 - 7 5  
o r  D 8 , b e  used . 

Specific Comments 

Page xvi , £aragraph 2 :  The purchase of land for the Demons trat ion 
Pro J e ct pr�or to approval of the final environmental stat ement 
appears to conflict with Section l 5 0 2 . 2 ( f )  of the CEQ Regulations . : 

Page xviii , para�ra�h 2 .  The statement " I t  is intended that , at 
the conclus�on 0 t e demonstration period , the facilities will 
b e  available for sale to the industrial participants for expansion 
to commercial capacity" shows intention that the commercial 
facility will be built on site if economical . The final environ
mental statement should , therefore , address the impacts of the 
larger commercial proj ect as well as those of the Demonstration 
Pro j ect . 

Palle 
his 

have 

ased action. 
the project 

Page xx , paragraph 8 .  The statement " . . .  the consumptive use of 
water �s not expected to have a significant impact on the river ' s  
biological resources • . .  " i s  not substantiated in the text of 
this statement . For example , no information on pro j ect caused 
impingement and/or entrainment of larval and adult fin fishes 
was included , neither was information on mitigative measures for 
these impacts . The FWS was not consulted , as required by the 
Fish and Wildlife Coordination Act , during the planning stages 
of this proj ect in relation to fish and wildlife cons ervation 
or mitigation except for endangered and threatened species . 

Page xxii ,  paragraph 3 .  Use o f  potential water made available 
by the proposed Stonewall Jackson Dam should not be cons idered 
a viable supply for this project for several reasons : first , 
the Stonewall Jackson pro j ect is being challenged in court ; 

) 
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s econd , the proj ect , if constructed , would be a multipurpose 
project j ustified partially on recreation benefits , thus water 
for plant us e could not be guarant eed during low flow periods ; 
and third , since the State of West Virginia has no low flow 
policy regarding water us e ,  water use upstream of the site 
could reduce the flows potentially available from Stonewall 
Jackson . 

Page xx ii , paragra¥h 4 .  The statement that water consumption 
of the commerc1al ac�lity is not expected to increase in 
proportion to the increase in capacity is not substantiated 
in the text . If this cannot be substantiated a worst case 
s ituation should be evaluat ed . 

Pasze xxvii.  

Page xxviii , para�raph 1 .  The disposal method of hazardous 
mater1als should e clearly identified prior to making recom
mendations on the project.  

Page xxix l paragraph 2 .  What fish and wildlife resource values 
were cons 1dered 1n the selection of alternative s ?  Impacts to 
fish and wildlife resources should be identified and included . 

pa�e 1- 2 ,  paragra�h 3 ,  statement 8 .  See our general comments 
an comment regar 1ng page XV11 1 ,  paragraph 2 .  We reiterate 
that the impacts of the commercial facility should be included 
in the final environmental statement . 

Page 1-14 , Section 1 . 3 . 2 .  Current status of the proposed acticn . 
See our comments abQve for page xviii , Section 5 .  

Page 1 - 1 8 ,  paraaraph 1 .  We do not agree 
fac111t1es are 1n an area of low impact . 
lands are extremely valuable to fish and 
limited in mountainous areas . 

values 

that the proposed barge 
Floodplains and wet

wildlife and are very 

Page 2-1 9 ,  paragraph 2 .  Th e  statement is made that a detailed 
evaluat10n of water resource impacts cannot be made until the 
Water Resources Council study is completed . We agree and suggest 
that preparation and release of the draft environmental statement 
was premature w ithout the information . 

4 

pa�e 2- 2 0 .  Increased encroachment in the floodplain . S ince the 
vo ume and locat10n of product storage depends on the method of 
shipment and cannot be determined at this time , the impacts of 
such storage cannot be determined . 

Palle 2 - 2 1 .  I f  waste 

n • • •  no 

Section 2 . 3 . 2 .  or 
s 1t e .  The stat-emerit,--"Alte-rnative s1tes were evaluated to a 
degree of detail nec essary to determine whether they offered 
potential for appreciably reduced impact s "  conflicts with the 
statements discussed above and found on page 2 - 1 9 , paragraph 2 ,  
and page 2 - 2 0 .  

Water 

PT*e 2 - 2 5 ,  �aragra¥h 2 .  This paragraph includes the stat ement 
It e feas1b111ty 0 alternatives that avoid or reduce encroachment 
on the floodplain are currently being evaluated . "  This Department 
cannot evaluate the effects or make recommendations on alternatives 
without this informat ion . 

Page 2 - 3 9 . Surface water duality. This argument for use of the 
Fort Mart1n s1te 1S 1nval1 . Water quality impacts from con
struction and operation at any s ite would be the same if all 
other factors are equal . If this discus s ion is to remain in 
the final , soil typ e , slopes , annual rainfall , and other factors 
should be us ed to determine at which site construction and 
operation impacts would be the least .  

Regarding low flow water availability ; this problem should have 
been thoroughly evaluated prior to s e lecting an alternative and/or 
issuing a draft environmental statement . 

:too 
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aquatic 
aqua t ic 

the ponds 

The potential effect of mine-roof collapse on foundation conditions 
is considered ( p .  4- 1 3 , sec . 4 . 2 . 1 . 2 ) .  However , the effects of 
mine subsidence fissures , propagated by mine roof collaps e ,  on 
the interconnection of ground and surface water within the proj ect 
area also should be evaluated . 

The final statement should include planned specifications for 
maximum permeabilities acceptable for the liners beneath the coal 
storage and solid waste disposal areas , in order to permit a more 
adequate evaluation of the potential for groundwater impacts . 

pa�e 4-1 6 , paragraphs 1 ,  2 and 3 .  The alternatives to floodplain 
ut111zat10n and we tland f1il should be provided and all mitigative 
measures should be ident ified . 

Page 4-1 7 ,  para�aph 1 .  The s tatement that shrub and tree gras s 
lands are not h1gh qual ity wildlife habitats is not correct . 
These areas provide habitat for a wide diversity of wildlife 
species as the b ird l ist included in that paragraph shows . 
Was a breeding bird census conducted on the proj ect area? If 
not , what fish and wildlife e�pertise was consulted regarding 
breeding bird populations ?  

Page 4 - 1 7  paragra�h 5 .  The FWS was not contacted in accordance 
w 1th the r1sh and 11dlife Coordination Act . The FWS was contacted 
in accordance with Section 7 of the Endangered Species Act .  
That contact and the FWS ' s  response are included in Appendix E .  
The third paragraph o f  that response states , "This response 
relates only to endangered species under our j urisdiction . It 
does not address other FWS concerns under the Fish and Wildlife 
Coordination Act or other legislation . "  

Page 4 - 2 8 .  Mitigation measure s .  This list should contain 
measures to m1t1gate the loss of 2 . 5  acres of forested wetland . 

Page 4- 3 0 ,  paragra¥h 6 .  What mitigative measures are planned 
to compensate for he loss of onsite ponds? Although these ponds 
may not be "unique aquatic resources " their loss should be 
mitigated. 

The erosion control 
discussed on page 

fis h ,  wildlife , riparian 

Page 4- 3 1 .  Operational im�acts . What will the approach velocity 
at the 1ntake structure be . If the approach velocity is s imilar 
to or the same as the " intake veloc ity " ( l Om/ s )  it is extremely 
high and could have severe affects on entrainment and impingement 
rates . A commonly recommended approach velocity is 0 . 5  feet per 
second with adequate fish screening fac ilities and other protective 
devices installed. 

How does the stated discuss ion and evaluation relate to the com
mercial stage of the facility? Anticipated entrainment and 
impingement impacts of the commercial facility mus t be evaluated 
and mitigated ( if necessary ) prior to an irreversible and irre
trievable commitment of resourc es . 

Mitigation measures . The only mitigative measures 
given for entra1nment and 1mp1ngement losses is the construction 
of Stonewall Jackson Reservoir . This is not acceptable mitigation . 
Many techniques are available to reduce entrainment and impinge
ment losses and these should be thoroughly evaluated and the bes t 
technique utilized. 

Page 4 - 6 4 .  Operat ions . Ichthyoplankton should be sampled at 
least weekly dur1ng spring , summer , and fall if statis tically 
valid information is to be obtained. 

This section 

Page 4 - 6 9 ,  Section 4 . 6 . 5 .  Water. Mitigation for the loss of 
fresh water pond f1shery hab1tat should be included .  

:0-, 
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'We strongly disagree , 
were well documented ; 
out the s e  values .  In 
pro pos ed site is , the 
than in other areas . 
areal extent and thus 

the values of floodplains and wetlands 
Executive Orders 1 1 9 8 8  and 1 1 9 9 0  point 
mountainous regions , such as where the 
values of the resources are orten greater 
The s e  resources are generally o f  l imited 
more unique in mountainous areas . 

Page 4-7 2 .  Paragraph 5 o f  thi s section states that the floodplain 
w�ll be filled to approximately 20 feet above the 5 0 0  year storm. 
We are not convinced that this is the mo s t  practical alternaLive 
for coal s torag e .  

Page 4- 7 5 ,  paragraphs 2 and 3 .  The s e  alternatives to floodplain 
development and wetland f�ll appear to b e  consistent with the 
Executive Orders on FlOOdplains and Wetland s .  W e  would prefer 
that one of these b e  selected over the propo s ed pro j ect . 

ara ra h 3 .  Why is the site selecLion 
������,���a�c�r�e�s�, �w��e�n��e�s�s�than 3 0 0  acres are needed for the 
pro j ec t ?  U s e  of 1 , 3 0 0  acres rather than 3 0 0  acres extremely 
limits available alternatives and seems to be very arbitrary . 
According to Table B-1 on page B- 3 ,  this criteria eliminated 1 3  
o f  the 2 7  alternative s ites ident ified . Would the s e  s ites have 
been eliminated if 300 acres was the s ize criteria? 

Page B-4 , Table B- 2 .  No adverse impact i s  recorded for the 
w etlands category for the s elected s ite ( a s s uming Ben ' s  Run is 
the Fort Martin s ite ) .  A definite adverse impact will occur 
to the 2 . 5-acre forested wetland from filling ; additionally , 
the 6 0 -acre emergent wetland on Crooked Run would be affected 
by construction of the plant s ite and dis posal area as well 
as by their continued us e .  ( These impacts are c l early iden
tified in Appendix D . ) 

pa�e B-4 , Table B- 3 .  Water supply , floodplains , and fish and 
Wl dl1fe resources should be used as additional environmental 
variables during s ite selection. 

Page 8- 5 ,  Tables 8-4 and 8- 5 .  These tables should b e  revised 
to show adverse wetland �pacts at the s elected s it e .  

Page 8- 5 ,  Table 8- 6 .  Water supply , floodplains , wetlands , and 
f�sh and w�ldl�fe should be used as addit ional environmental 
variables when determining final s ection of alternative s ites . 

�age 8- 6 ,  Table B- 7 .  This table should b e  revised according 
to above dlScuss �ons for Tabl es , B- 3 ,  B-4 , 8- 5 ,  and 8- 6 .  The 
discus s ion included in Appendix B should be revised accordingly . 

o 
or 
needed , where 
considered? 

We hope these comments will be of assistance to you . 

S incerel� _ _  � 

:lo> , 
(J1 
Lv 
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MEMORANDUM TO : 

34 
DEPARTM E NT OF" TRANSPORTATION 

REGIONAL REPRESENTATIVE OF THE SECRETARY 
"l4 WALNUT STREET 

"HI I...A.OELPHIA, �NN5YLVANIA 1 9 1 0 6  

Ju l y  14 , 1980 

Dr , Larry � .  J o s eph 
Director. SRC D i v i s ion 
Office of Proj ect �anagement 

OO( �f) 

SUBJECT : Draft Environmental Impact Statement - - Solvent Refined Coal I I  
Demonstration Proj ect , Fort �rtin. West Virginia 

We have reviewed the subject: document which was sent to our headquarters 
office. The document ident: ifies that the proposed project w i l l  have 
a significant: impact on the local road network . Both the structural and 
operat:ional capac i t y  of the exi s t ing local network are considered 
inadequate to faci l itate the construct:ion and operation of the proposed. 
pro j ect: . Substantial upgrading of roads and bridges w i l l  be neces sary , 

As proj ect: development: cont: inues ,  c l o s e  coordination w i t h  the West 
Virginia Depart:ment: of Transport:ation i s  necessary. The transport:ation 
studies unde-nlay by the Depart:ment: are critical to the orderly advancement 
of t:he demonst:rat ion proj ect . The FEIS should document: the available 
resul t s  of these studies and plans for imp l ementing the ident ified 
transportat:ion improvement: s .  

We apprec iate the oppot'tunity 

cc : R. Davino . FHWA Region ::5 
J .  Canny, DOT lOST, P-22 

!5"['['0'. !SWS\ l----' It' • •  law •• 
c..n Ii •• with, 

to rev17nd comment on the draft 

(j,C'f- Iv l?:",4/ 
I 47iy H. Cooper ./ 

/,::,/ Regional Representative 
of the Secret:ary 

E I S .  

:» 
I 

<.n 
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Upper West Fork River Watershed Assoc. 
CO.SPONSORS 
L ...... I. County Court 

We.t Fo,k 5011 ConNNatlon O;$trtct 

TY911rt. Vall,y Soli Corn,rvatlon Olnrlet 

Lewl' County Wateu"ed AUQc., Inc. 

Ruth C .  Clusen 
Assistant Secre tary for Environment 
U . S .  Department of Energy 
Washington DC 

RE :  Draft Environmental Impact Statement 
Solvent R e f ined Coal - I I  Demonstration Pro j eco 
Fort Mart in,  We st Virg inia 

STATEMENT 

KENNETH PARKER, PR1!:SIOI!NT 

Rt. J, BOI( 273 
We.to n , W .  Ya. 26452 

June )0 , 1 980 

You have prepared a detail e d  analysis o f  the environmental impa c t s  

of t h e  S R C  I I  plant to b e  l o c a t e d  near Mo rga�wn , West Virginia . W e  would 

l ike to provide some input into the discuss ion of water supply and water 

qual ity, spe c ifically a s  the se relate to the Army Corps o f  Engineers Stone

wall Jackson dam pro j e c t  proposed :or Lewis County, West Virginia . 

The Upper We s t  Fork River Watershed Assoc iation was organized in 1 974 

,0 promote a So il Conservation Service small watershed dam pro j � c ,  on the 

tributaries of the Upper We st Fork River as an alternative ,0 the o o s tly 

and land- intensive high r ise Stonewall Jackson dam . We have a current �em

bership o f  over 1400 peo ple with an addit ional )0 endorsing agencie s .  

The Stonewall Jackson dam pro j ect was authorized by Congress 1 4  years 

ago , with the original studie s for the pro j e c t  dating back to the 1 9 )0 ' s .  

Mainly because o f  the amount o f  productive fa�land �ha� would be inunda� e d ,  

local oppo s it ion to the dam has always been strong . Previous �o ! 9?� at 

which t ime the pro j ec t  was spe c i f ically exempted from certain requirements 

o f  the Flo o d  Control Act o f  1 970 , any work o ther than planning was legally 

barre d .  The pro j e c t  is now in the land acquisition s�age ; the only con

struction near compl e t ion involves a J 1/2 mile stretch of new road . 3ud

ge t cutbacks and the 404 permit pro c e s s  has held up road relocations sche

duled to begin this spring. Our oppo s it ion to Stonewall has taken several 

forms including the recent fil ing of a federal lawsui" the support of can

didates for public office who share our views on the pro j e c t ,  and the edu

cation o f  the public and affected landowners who face low appraisals by �he 

r.NDOASINQ AGIlNCII:S: Br"..ton County court. Sr..,:!on County F ". r m  8u . .. .  u .  Brook� B i r d  C I U D .  KentuCky Riven Co.lltlon. 

Lewis County Farm Bureeu. Lewis County LlvutOCk Auoc .• Le ..... ls County Mountaineers for Rural Progress. Mountaineer Chapter 01 Nat. Audutlon Soc .. 

N".tlon".1 wlldllfe Feder".tlon. Potom".c 8r"."cn ot Siern Clutl. Save Our Mountains. State Anoc. of 5011 Cons. Dlstncn. 

StUe 5011 Conse,....".tlon Committee. S.p,LR.G. · W. Va. Wesley".n College, Trl·Qlttrlc! 5011 &. Water Supervlsor'$ Assoc .. 

Trl·Dlstrlct 5011 &. Water SuP. ASSoc. Aux .• UDVlur County Mountaln_rs lor Rural Proqre,... Ucshur County Livestock Assoc .• 
Upsnur Sportsmen ConservUlon Clutl. W. Va. Assoc. at A9rlculture Industrle •. W. Va. Citlle". Action Grou.,. W. Va. HI9hlends Conurv"."cy. 

w. Va. Wildlife Feoeratlon. Unlteo Mine Workers 01 Amerlc •. Amerlc." Farm Burnu Federation. Unlteo MethOdist Churen 80aro of Churcn and Soc .. 

01110 County Farm Bure.u. Oe",l$ylv".nl". F"rmer ASSoc .. Roane County eomm .. Environmental PoliCY Center 01 Nun .. D.C. 

- 2 -

Corps of Engineers f o r  their property . The Corps has already had -:0 re SOr1: 

t D  c ondemnation :or one third of :he acre age :t tas sougt! �o acquire . 

We atter.ded the water ava ilabil i ty meetings :or SRC II c onducted by 

the Ohio River Basi!:. Commission . The draft asse ssmer.� of 'Na"ter r.ee d s  and 

availabil ity was largely prepared by the Corps of �ngineers and :he Penn

sylvania Department of Envirop�ental Re source s .  I t  sta�ed tha"t no t enough 

water would be available for the commerc ial coal plant unle s s  the Stone 

wall Jackson dam was buil t ( t o  the exclusion of all o ther alternative s ) . 

Upon analysis it was seen �hat the S�onewall dam coulj only provije 80 cfs 

a� the :nost , and that no guarantee exists that that amoun"t of water would 

reach Pennsylvania without being withdrawn downstream .  W e  pointed o u, that 

EPA had never studied the amount of water which should be included in the 

re servo ir for low flow augmentation while maintaining the e conomic feasi

bil ity of the pro j e c t . We sought to bring to publ ic attention a 1 970 study 

prepared by the Federal Water Pollution Control Administrat ion which con

cluded that only 1/) ( 1 ) , )00 acre-fe e t )  the amount now allocated is  re

quired . The Corps has allocated approximately 45 , 000 acre-fee� of sto�e 

for water quality control based on a 1 965 HEW study which we believe is 

clearly aidated ,  particularly in l ight o f  the new water pollution laws . 

This issue is one of tho se addre ssed in our current lawsui t .  

I t  appears that Pennsylvania cannot meet certain water qual ity stan

dards particularly tho se relat ing to TDS in the Monongahela River . With 

the Stonewall dam they s till could no t meet the se wa,er quality standards 

consistentl y .  Pennsylvania emphat ically stated that it would oppose any 

:nove by the Corps to reallocate low flow 'Na1;er from Stonewall -:0 storage 

oor consumpt ive use by the SRC II plan t .  I n  other words ,  with a l ittle 

water from Stonewall , Pennsylvania m ight not have to cut one o f  its water 

users or hold up a mine permit during periods o f  low flow . Apparently it 

is on this basis that they have supported the Stonewall pro j e c t  and are 

prote ct ive o f  its low flow allocated wate r .  

The water availability study which the Ohio River Basin �ommis sion 

finally sent to the Water Resourc e s  Co unc il differs from the draft in that 

the editorial iz ing by the Corps and Pennsylvania have been el iminate d .  

Graphs were prepared which showed how much the dam could increase the water 

flow. Pennsylvania data indicates :hat Stonewall could provide only 4% 

o f  the pro j ected low flow requiemen�s needed to meet TDS soandards in that 

state . WRC ' s  report is not yet available . 'lie believe that the data in 

your �epor� :s �ore nearly corre c t ;  tha� i s ,  that Stonewall could reduce 

:po I 
(J1 
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the impac t  o f  the SRC II wa t e r  wi thdrawal s during low flow periods by . 4% 

for the demonstrat ion ' plant . In short , if the Stonewall Jackson dam were 

built and if the Corps ' data were reliable ( rathe r than outdate d ) ,  Stonewall 

would only help a small amount . 

Le t me reemphasize our p o s i t ion . The Stonewall Jackson dam pro j e c t  

i s  a marginal , Depre ss ion-era idea which i s oppo sed by many We st Virginians . 

That oppo s it i on is being felt in the pol i t ical arena where cand ida t e s  who 

oppose the dam are being e l e c t e d  to o f fice . We are not unsympathe t i c  to 

the water ne e d s  of our state and neighbors ; nor are we blind to the energy 

needs of our country . But if no plans existed for Stone wall and an agency 

sat down t o  des ign a pro j e c t  t o  mee t  ,hese water and ene rgy nee ds , we sub

mit that the result would not remotely resemble the StonewaR Jackson dam . 

Le t me also empha size that we have always had two goals in mind - to 

stop Stonewall � t o  secure a small watershed dam pro j ec t  in our c ounty . 

We believe that such a small dam pro j e c t  would provide the same amount o f  

l o w  flow augmentation as the b i g  d am  and would therefore serve the ne e d s  

o f  all . W e  believe that saving our valuable farmland is prudent and wise , 

and that sacr i f i c ing our exist ing long-term agricul tural industry is folly . 

The SRC II plant doe s not depend on the comple tion of the Stonewall 

Jackson dam pro j e c t . The need for the coal plant should not be used as a 

forum by the Corps , Pennsylvania and polit icians who are l o c ke d  into an 

outdated idea t o  mislead the public on the me rits of Stonewall . 

We , therefore , re commend that you study further the alterna t i ve water 

supply sources which you have p o inted t o  in your draft E I S . I f  you should 

per s i s t  in your rel iance on the small amount of water from Stonewall then 

we point out that the EIS on the SRC I I  plant must include a thoro ugh study 

o f  the environmental impact s o f  the Stonewall Jackson dam pro j e c t ,  including 

its $170 mill ion c o s t . 

We submit that the mul t i-bill ion dollar coal conversion program should 

not be j e o pardized by l inking it to the controvers ial Stonewall pro j e c t . 

which would create a )400 acre lake with an average depth of 15 fe e t  and 

which will probably never be buil t .  We urge you to opt for o ther more 

real i s t i c  alternat i ve s .  

Respec tfully Submit t e d ,  

l.....I"' . ,I /? /' 

/K- 7z lU.-TIG f/{.V'2&.� 
Kenneth Parke r ,  Pre s ident 
Upper We st Fork River Wate r shed Assoc ia,ion 
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James K. Alexander 
Depar tment of Energy 
SRC- II Public Hearing 
P . O .  Box E 
Oak Ridge, Tennessee 3 78 3 0  

Dear Mr . Alexander : 

36 
Route 1, Box 35 
Core, WV 26529 

June 1 8 ,  1980 

I will be unable to attend the SRC-II hearing June 30-July 1, 1 9 8 0 .  
I have perused the draft EIS a n d  on t h e  basis of t h a t  and my o t her 
research. as well as broader-based concep t s ,  I oppose and question 
the choice of the Morgantown site ( r easons b't"iefly below) . 

In a more far-reaching vein, it alarms me that the gigantic and 
corrupt and ineffectual bureaucracy that our good America has become, 
can devise no long- term, safe and sure way to keep O U T  national culture 
on a 5 table course . • •  the 5 topgap of fossil fuels/ conversion, etc . ,  
is frighteningly ephemeral. The folly o f  our waste-based economy 
spells doom. We will turn back voluntarily or we will be stopped 
abruptly. The SRC-II , wealth- and was te-ordained , is a symbol and 
a forerunner of catastrophe. 

But, as a technical writer, I recognize the emotion inherent in such 
philosophy , emo tion thar: automatically disarms the concept of i t s  
stark reality. So , al though t h e  catastrophe i s  imminent and more 
important than any of its par t s ,  such a s  5RC-II, I will ignore it and 
mention a few irrefutable facts that make the proj ect seem impossible-
all of which I am sure money will eradicate. Nevertheless, they includ e :  

• Insufficient housing and suitable space t o  p u t  more .  
Taxes will be raised--acknowledged b y  county government 
Insufficient space :!.n schools despite EIS claims; schools poor quality 

despite school officials claims. �ot comparable to other states . 
• Roads and bridges inadequate and poor condition. 
• Geographic configuration of area not suitable for dispersion of pollutanc:s. 

Ineffective state and county government , marginally corrup t ,  serving 
d evelopment of industry, promoting citizen sacrifice; to the benefit 
of industrial giants and the detriment of the American citizen and his 
freedom of choice. 

River situation: marginal water supply--reliance on non-existent dam (commercial) 
inadequacy of locks. 

• Misleading claims: r i s k/no risk ambivalence; media screwup s .  
• Highly suspicious promotors--conflict o f  interest--county development autho r i ty . 
• Obvious takeover by energy conglomerates in the last big exploitation 

of West Virginia resources . Rockef eller , et al . Unders tandable and C'nAmerican. 

Some of these reasons are "real" enough to be obstacles; the last big reason 
is, the project is detr imental and in a few years most citizens will complain. 
I choose to do my complaining now. 

J)..{qT , /1£./ / �iley 

:P , 
U1 
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Dr. L9 rry Joseph, Directo!" 

:X}S ' s  SRC Division 
��ll Statio;, E-333 
·';ashir.ct, o n ,  .!J . :. 2:'5L.5 
De 3.!" !I� . Joseph : 

37 
l.;.u6 Elr.: Street 
Hor€:r.to' ... �, �;. 'Va . 265C5 
Jt:ly 3:;, 1930 

00039 

We '..;i sh to rezister our deep COncer:1 over the proposed 52C II plant 
proposed for :'he Morgantown area. 

As pointed out by both Dr .  George Pickett, State �ee lth :a:-ecto r ,  
and Mr .  Carl Beard, State Air Pollution Control :i::irector, f9.r too =.uch 
is ur..kno"-:1 about the er.:.ossions !'ro� this prec ess to assess i t s  ef:'ects 

on the health 3.nd welfare of the citi:;ens of this cOI""...r:unity . 

We profoundly resent being used 8S gui nea piES for an experir.:ental 

proces s  about which there are so oany unknowns. Please don ' t  railroad 
us into what could be an environcental disaster . 

;rt;:iI��u� 
Herbert G. and Garol Wilcox 

� 
I 
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J ames Alexander 
P . O. Box E 
Oak Ridge 111 37830 

Dear Mr. Alexander t 

38 
R . D .  11 2 
Pine Bank PA 15354 
July 17, 1980 

I n  reading over the draft enviromnental impact s tatement for the SRC-II 
synthetic fuel plant proposed for a site near Morgantown Wes t Virginia I 
observed a serious omission in the report. 

'l11e report does not addre s s  the fact that in the future the SRC-II plant 
may be caupeting with other major water users, particularly other potential 
synfuel plan t s ,  for Monongahela River water. 11te vast coal reserves still 
present in the area, particularly in Greene and Washington counties in 
Pennsylvania, are already being eyed as potential feedstocks for synthetic 
fuel plants. 

TItis EIS should address this possibility and should reflect a willingness 
to coordinate the use of Monongahela River water with any other p otential 
large-scale water users. 'l11e lIS should consider alternate (supplemental) 
water sources for SRC-II and/or alternate plant deSigns , in the event that 
Monongahela River water might have to be shared to permit the operation of 
other synfuel plants downstream. 

S irrcerely. �th73, VJ� 
Douglas B .  Welke r 

t-4�D 
o lot L' SI 
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C�=..,l - I  ��.,_,-_ _ _ _u, 

July 1 1 ,  1980 

Dr . Larry M .  Joseph, Director 
SRC Division 
Office of Proj ect Management 
Mail Station iIE-333 
Washington, D . C .  20545 

Dear Dr . Joseph: 

39 
DEPARTMENT OF CULTURE AND HISTORY 

STATE OF WEST VIRGINIA 
JOHN O. ROCKEFELLER IV. GOVERNOR 

Norman l. Fagan, CommIssIoner 

HISTORIC PRESERVATION UNIT Clarence E. Moran. AlA. Director 

000 ' .. 6 

U: Proposed SRC II Project DElS 
Monongalia County, West Virginia 

My staff has reviewed the Draft E.nvironmental Impact Statement for the proposed 
Fort Martin, West Virginia, plant site . Although the cultural resource situa
tion has changed since publica t ion of the DEIS, the Final EIS should be able to 
reflect the picture that is emerging . 

We note that the consultation efforts of DOE nth this office has been quite 
good . 

Sincerely, 

Clarence E. Moran. AlA 
State Historic Preservation Officer 

CEM!kf. ; rw 

THE CULTURAL CENTER I CAPITOL COMPLEX I CHARLESTON, WEST VIRGINIA I 25305 I 304 - 34 8 -0240 

)0-I 
'" 
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.:r .�. Ale.o<", .. J.c,t 

Q<.,- 1 /1-1 
STAn 0 1'  WElT VIACil,..A 

GOVERNOR'S OFFICE 

OF 
ECONOMIC AND COMMUNITY DEVELOPMENT 

JOHN O. ROCKEFELLER IV 
Q(lV(IIINOIil 

La rry M .  Joseph , Ph . D .  
U .  S .  Depa r tment o f  Energy 
SRC D i  v i  s ion 
O f f i c e  o f  P r o j e c t  !ian agem e n t  

CHAI'lfSTON 213015 

unde r t h e  As s i s t ant S e c r e tary f o r  
Fo s s i l  Energy 

Ma i l  S t a t i on # - 3 3 
Wa s h i n g t on , D .  C .  2 0 5 4 5 

Re : Draft Env i r onmen t a l  Impact S t a t ement - So lvent R e f i n e d  
C o a l - I I  Demon s t r a t i o n  P r o j e c t  - F o r t  na r t i n , �ononga l i a  
County , We s t  Vi r g i n i a  

D e a r  D o c t o r  Joseph : 

C. JOE MULLEN 
DIIIIECTCJI 

J u l y  8 ,  1 9 8 0  
F i  1 e :  P :;  R S  - E - F 
DE I S  

A s  a fol l ow up t o  our l e t t e r  t o  you o n  above r e ferenced p r o j e c t  
dated June 1 7 ,  1 98 0 ,  we a r e  enc l o s ing c o p i e s  o f  t h e  c omme n t s  o f  �Ir . 
Rona l d  Pot e s t a , A s s i s tant D i rec t o r , O f f i c e  of F u e l  and E n e r g y , Governo r ' s  
Of f ice o f  Econom i c  and Commun i ty Devel opment , and Mr . Wi l l iam W .  B r a d f o r d  
O f f i c e  of Envi ronmen t a l  He a l t h  S e r v i c e s ,  S t a t e  Depa r t m e n t  o f  He a l t h , f o r  
y o u r  furt h e r  i n format i on a n d  approp r i a t e  a c t i on . 

DS G : am 

cc : W i l l i am W .  Bradford 
Ron a l d  P o t e s t a  

S i

J
n c e r:l Y , 

, 

! 'J A' fL.....<--
Dan i e l  S .  Green 
D i r e c t o r  
Commun i t y  Devel opment 

CLEARINGHOUSE USE ONl y 

GOVERNOR'S OFFICE OF ECONOMIC ANO COMMUNITY DEVELOPMENT 
Commun i t y  Deve l o pmen t D i v i s i on 

OATE 6/ 1 1 / 8 0  
FILE NO' PNRS - r WEST VIRGINIA STATE CLEARINGHOUSE 

ROO� 8·5-C8. BUILDING _6 
CHARLESTON, WEST VIRGINIA 25305 Comments concerning (I'IIS DE 

TO: 

(DRAFT) ENVIRONMENTAL IMPACT STATEMENT 
(DEIS) 

G. O. F o r tn e y ,  Ac t i n �  D i r e c t o r  

Env i ronmen t a l  � a i t h S e r v i c e s  

W .  V a .  Dept . o f  He a l t h  

Jhould M '«11;.,«/ 01 th/� off 
no ,.,., /h.n, 6/ Z 4 /  8 0 

FROM: Dan i e l  S Green Di rector 
Communi�y_ne�elQDment 

DEIS DESCRIPTION: 
D r a f t  Env i r onmen t a l  I m p a c t  S t a t ement - S o l v e n t  Re f i n e d  
Coal II EeJI'011� tlatioJI Fzoject 

The attached ( Draft) Environmental Impact Statement is referred to your agency for REVIEW and 
COMMENTS. If your agency has an interest in this Statement and desires to comment on it please 
CHECK THE APPROPRIATE BOX. Your cooperation is asked in returning this memo to the State 
Clearinghouse Office, indicating your interest or not, 10 days from its receipt. 

o No comment (Please Indicate Reason In Space Below} 0 Comments being developed 

IMJ Comments submitted herewith a Comments should more app.ropriately (or 
also) come from Agency(s) as listed below. 

We have revi ewed the above-captioned Draft Envi ronmental Impact Statement and 
also d i scussed i t  with the staff of Stearns and Rogers and the Pi ttsburgh and 
14i dway Coal Mi ni ng Company. 

We would reconrnend that a meeting be set up to brief the affected state agencies 
of the project ' s  progress to date. 

We expect that the appropriate penn i ts and approva l s  for the water supply, sewerage 
and sewage d isposal system and sol i d  waste di sposal w i l l  be obtained from our office 
with the appropriate cooperation on the project ' s  fac i l it ies .  I t  is requested that 
the consul ting engineers be offi c i a l l y  notified to work cl osely w i th this office on 
these envi ronmenta 1 hea l th problems. 

i��@ili'1�-
li� jUN 3 0  1980 

fJ:( "  ::":.�-.• :' i" .  ( J/..-, '"' ( Slm ClllRl'lJlIl"�(.ll�l'�'1l ·s OfIlCl 

) Date n L .  980 

Title ACt;lng Ul reCtor. Uttlce Dt EnYl ronmentat Heal th Services Telephone 348 .. '970 

:t> 
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CLEARINGHOUSe use ONLY 

GOVERNOR'S O F FICE OF E�' NWM$'��o:a.�, IY
'
DEVELOPMENT 

COJi1ntun I t  y Dev e 1 opme 1\ Jj..l'.,}j"s"!bll l:J 
WEST V I R G I N IA STATE CL RINGHOUSE 
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n e e d s  f o r  s u c h  a p l a n t  i n  o u r  s t a t e  s h o u l d  f a r  o u t w e i g h  a n y  
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1 .  PROGRAMMATI C  AND POL ICY  I SSUES 

1 . 1  Commen t :  No programmati c anal ys i s  of envi ronmenta l i ss ues has been prepared as  requi red by 
NEPA.  There i s  no evi dence i nd i cat i ng that SRC program deci s i ons  are bei ng made 
i n  consonance wi th a systemat ic  envi ronmenta l p l an .  ( Commenter : 18 , p .  A-58 )  

Response : A programmat ic  anal ys i s of the potenti al  i mpacts of d i rect l i quefaction and other 
a l ternate fue l  techno l og i es was conta i ned in Sec t .  1 of the DE IS  and the referenced A l ter
nate Fue ls Environmental Impact Statement ( ERDA-1547 ) .  Thi s document was i ssued i n  September 
1977 by the Energy Research and Deve l o pment Admi n i strat ion pri or to format i on of the Depart
ment of Energy . Secti on 1 of th i s  F E I S  has been expanded to provi de a more comprehen s i v e  
programmat i c  ana lys i s  of the d i rect l i quefacti on program . 

1 . 2  Comment : Al ternati ve so l uti ons  to the "energy cri s i s "  ( i  . e . , conservat ion and sol ar and 
wi nd energy ) were not adequate ly  addressed . ( Commenter : 8 ,  p .  A-2 5 )  

Response : As was d i scus sed i n  Sec t .  1 . 2 . 2 of the DE IS , the proposed SRC - I I demonstrati on 
p l ant i s  only part of  the program to imp l ement the Nati onal  Energy Act . T h i s  program a l so 
i nc l udes conservat ion  and a l ternati ve energy techno l og i es as  was noted in  Sec t .  1 . 3  of the 
DE I S .  These topi c s  a l ong wi th other programmati c opti ons were d i scus sed i n  Sec t .  1 . 2 . 3  of 
the DE I S  and i n  the al ternate fuel s E I S  ( ERDA- 1547 ) noted i n  comment 1 ,  as wel l as i n  the 
expanded Sec t .  1 of th i s  F E I S .  

1 . 3  Comment :  The DE I S  does not addres s the impacts resu l t i n g from pos s i bl e fu ture expans i on of 
the demonstration  pl ant to commerci a l  scal e .  ( Commenters : 33 , p .  A-1 50 ; 
1 ,  p .  A- 12 ; 1 5 , p .  A-50 ; 9 ,  p .  A-26 ) 

Response : The best avai l ab l e  i nformat ion regardi ng potenti a l  i mpacts res u l t i ng from com
merc i a l  operation  wa s g i ven i n  the DE I S .  Some addi ti onal i nformat i on has  been provi ded i n  
Sects . 4 and C . 8  o f  the F E I S . Al s o ,  s ee response to comment 1 . 4 .  

1 . 4 Comment : DOE s hou l d  commi t to i ss u i ng a comprehens i ve supp l emen t to the fi nal E I S  i f  the 
demonstration  phase i s  successfu l  to address  the impacts of a commerci a l pl ant at 
an expanded capaci ty .  ( Commenters : 28 , p .  A-133 ; 18 , p .  A-6 2 )  

Response : Comm i tments to prepare appropri ate NEPA documentati on before transferr i n g  the 
demon strat ion p l ant to the i ndustri a l  partner for poss i b l e commerc i a l  expan s i on have been 
made . These are i nc l uded in ( 1 ) a l etter ( see Append i x  X) from John Sawh i l l ,  Deputy 
Adm i n i strato r ,  Department of Energy , to Dougl as  M .  Costl e ,  Admi ni strato r ,  U . S .  Envi ronmental 
Protection Agency , September 1 7 , 1980 and ( 2 )  U . S .  Department of Energy , Sol vent Refi ned 
Coal Demonstrati on Project ( SRC- I I ) ,  Contract No . DE-AC05-780R03055 , J u l y  3 1 , 1980 , p .  1 1 3 ,  
Arti c l e XXX IV  ( the cost-s hari ng agreemen t) . See a l so response to comments 2 . 1  and 3 . 1 .  

1 . 5 Comment :  By s i gn i ng the cost-sharing  agreements , DOE has v i o l ated NEPA by ma k i n g  i rrevocabl e 
commi tments of resources before compl eting  e i ther a programmati c or a project
spec i f i c  E I S . ( Commenters : 1 5 ,  p.  A-48 ; 18, p .  A-5 7 )  

R�sponse : The cost-shar ing  agreement for the SRC- I I  proj ect prov i des for ful l comp l i ance 
wl th NEPA and l i mi ts DOE commi tments of resources prior to compl eti on of the FE I S . Arti c l es 
I V ,  V I , and X I X  of thi s agreement prov i de the l imi tati ons . Land purchases have been i n i ti 
ated by the i ndustr i a l  partner through the Mononga l i a Devel opment Authori ty . These l and 
purchases have been made sol e ly  by the i ndustri a l  partner and are not part of any agreement 
wi th  DOE . I f  DOE deci des to proceed wi th the project at the proposed s i te ,  the l a nd wi l l  be 
purchased by DOE . To the maxi mum extent pos s i bl e ,  s i te-spec i fi c  des i g n  work compl eted before 
i ssuance of th i s  F E I S  i s  be i ng l i mi ted to that neces sary for preparat ion  of the FE I S  and 
appl i cat ions for perm i ts requ i red for construct i on . S i te-spec i f i c  envi ronmental stud ie s  
necessary for preparation  of th i s  F E I S  have al so been compl eted . 
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1 . 6 Comment : I t  s hou l d be made c l ear that th i s  project a l one wi l l  not s i gn i f icantly decrease 
our nation ' s  dependency on forei g n  o i l supp l i e s . F i gures s howi ng the amount of fuel 
( bo i l er fue l ) th i s  p l ant wi l l  produce i n  i ts d i fferent s tages and how much fuel 
( boi l er fuel ) i s  consumed year ly  i n  the Un i ted States s hou l d  be s uppl i ed .  
( Commenter : 8 ,  p .  A-2 5 )  

Respon�e :  The proposed SRC- I I  demonstration  p l ant i s  i ntended to prove the techni cal , 
economl C ,  and envi ronmenta l fea s i b i l i ty of a sol vent-refi ned coal process .  The vari ous  
products produced by the demonstrati on p l ant are s hown in  Tabl e 2 . 1  of the FE IS . About 
9000 bbl  of fuel o i l s  are expected to be produced each day that the demonstrati on  p l ant i s  
operati ng a t  capa c i ty .  Th i s  q uanti ty of fuel o i l i s  on ly  a fracti on  of a percent of the 
fuel o i l  consumed yearly i n  the Un i ted States . However , i f  proven fea s i bl e i n  the demon
s trati on phase , subsequent commerc i a l - s i ze p l ants cou l d  make s i g n i fi cant contri buti ons to 
future U . S .  oi l supp l i es .  

1 . 7  Comment : DOE s hou l d hol d meeti ngs  to br ief the affected state agenci es of the project ' s  
progress  and work c l ose ly  wi th them i n  obta i n i ng permi ts and approva l s  for water 
supp l y ,  sewage and sewage d i s posal  system , and sol i d  wa ste d i s posa l . ( Commenter : 
40 , p .  A- 16 1 )  

Response : DOE has he l d  pub l i c  meeti ng s  as we l l  as di scuss i on s  wi th l ocal , s tate , and 
Federa l offi c i a l s .  DOE wi l l  conti nue to work c l ose ly  wi th the vari ous  s tate and Federal 
agen c i es i n  obta i n i n g  the necessary perm i t s  for the project ( see Appendi x R for the s chedu l e  
for permi t procurement) . See a l so response to comment  3 . 1 .  

1 . 8 Comment : DOE Shou l d  arrange a sma l l pri vate i nformat ion meeti ng wi th l ocal res i dents of the 
Fort Marti n area to d i scuss  the i mpacts of the project .  ( Commenter : 6 ,  p .  A-2 3 )  

Response : A s  was noted o n  p .  xv o f  the D E I S  Summary , DOE he l d  pub l i c  scop i ng meeti ngs on 
June  26 , October 2 2 ,  and October 2 3 ,  1979 , to obta i n  publ i c  i nput prior  to wri t i n g  the DEI S .  
A publ i c  heari ng was a l so he l d  on June 30 and J u l y  1 ,  1980 , after the DEIS  was i ss ued . I n  
add i t ion , DOE parti c i pated i n  a publ i c  meeti ng hel d i n  Morgantown on December 8 ,  1980 , wh i ch 
was sponsored by the Un i vers i ty of West V i rg i n i a ' s  Publ i c  I n terest Research Group .  DOE i s  
a l so pl ann i ng to parti c i pate i n  future meeti ngs  wi th l ocal  resi dents to d i scuss  the project .  

1 . 9  Comment :  Due  to  i ts i nvol vement i n  the  projec t ,  DOE  may have a confl i ct of i nterest  i n  
prepar i n g  the E I S .  ( Commenters : 8 ,  p .  A-25 ; 1 7 , p .  A-5 3 )  

Response : DOE i s  comp l y i n g  wi th Federal l aws and regu l ations  i n  prepari ng the E I S . The 
Nati onal Envi ronmental Pol i cy Act of 1 969  ( NEPA) d i rects agenc i e s  of the Federal government 
to prepare a detai l ed statement ( E I S ) , where appropri ate ,  on maj or Federal actions  s i gn i fi 
cantl y affecti ng the human envi ronment ( Sect .  1 02 ) . Counci l  on Envi ronmenta l Qual i ty ( CEQ ) 
regu l ati ons  i mpl ementi ng NEPA (Fed. Regist.  43 : 55978-56007 , Nov . 29 , 197 8 )  deta i l  the 
s peci f i c  procedures to be fo l l owed . The agency propo s i ng the federal acti on  i s  respons i bl e  
for the preparation  of the E I S .  For the SRC- I I  proj ect , DOE i s  the respons i b l e  agency . 

1 . 10 Comment : The draft states on page x i x  that wi thi n l imi tati ons DOE has  a broad authori ty to 
modi fy the proposed proj ect.  Do the l i mi tati ons  extend to the s i ze of the faci l i ty? 
The E I S  fa i l s  to mention  any fl exi b i l i ty in  operation other than the 6000 tpsd .  
( Commenter : 28 , p .  A- 142 ) 

Response : DOE s pec i fi ed a 6000-tpsd modu l e  as the s i ze of p l ant necessary to substanti ate 
commerc i al  v i abi l i ty of S RC- I I  technol ogy for such systems as coal handl i ng and dryi ng , coal 
l i quefacti on , so l i ds separat i on , refi n i ng , gas treatment ,  and hydrogen producti on by gas i f i 
cati on i n  a ful l y  i n tegrated p l ant . Successful  opera t i on o f  the 6000-tpsd modu l e  i n  an 
envi ronmental l y  acceptabl e manner wi l l  prov i de techn i ca l  and economi c data for d i rect scal i ng 
to a nomi nal 30 , 000-tpsd commerc i a l  p l a n t .  Des i gn provi s i ons enab l e the demonstra t i on p l ant 
to operate down to 25% of capac i ty ( 1 500 tpsd  of coa l ) .  Thi s i s  descri bed in the rev i sed 
Appendi x  C ,  Sec t .  C . 2 . 1 8 ,  of thi s FE I S .  

1 . 1 1 Comment :  DOE fa i l ed to make i mportant documents avai l ab l e :  ( Commenter : 1 8 ,  p .  A-6 3 )  

• 5 vol s .  o f  phase zero de l i verabl e s , 
• cost-shar i ng agreement of J u l y  30 , 1 980 , 
• Battel l e  hea l th studi e s , a nd 
• Water Resources Cou nc i l  Water Study , June 27 , 1980 . 
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Response : As they became avai l abl e ,  perti nent documents referenced i n  the DE I S  were made 
ava i l abl e to the DOE read i ng rooms and publ i c  l i brari es i dent i f i ed i n  Sec t .  5 of the Summary 
i n  both the DEIS  and F E I � .  Spec i f i c  comments rel ated t o  t h e  avai l ab i l i ty of documents noted 
fo l l ow :  

5 vol s .  o f  the phase zero del i verabl es 

The 5 vol s .  not i nc l uded at the t ime the DE I S  was i s sued contai ned no envi ronmental data 
germane to the envi ronmental  impacts analys i s .  These vo l umes were Del i verabl e No . 3 ,  Section  
1 0 ,  Confi dence Ana l ys i s ;  Del i verab l e No . 10 ,  Management Pl an ;  Del i verabl e No . 1 1 ,  Tas k  
Control Pl ans ; Del i verab l e  No . 1 3 ,  Cost  Sharing  P l a n ;  and Del i verabl e No . 1 5 , Genera l Reports . 

The fi rs t three of these del i verabl es were s ubsequently provi ded as reference materi al s .  The 
Cost  S hari ng  P l an conta i n s  company-sens i ti ve i nformation and , s i nce  no perti nent des i gn or 
envi ronmental con s i derations  are i nvo l ved , thi s del i verabl e  has been w i thhel d from d i stri bu
t i on .  Del i verabl e No . 1 5  was estab l i s hed in  error and no contractor del i verabl es were 
submi tted to DOE .  

Cost-s hari ng agreement of July 30 , 1 980 

The cost-s hari ng agreement was be i ng negoti ated dur ing the peri od fol l owi ng DEIS  i s suance and 
was not avai l ab l e  for publ i c  rev i ew unti l after the publ i c  comment period for the DE IS . 
Cop ie s  are now ava i l ab l e  i n  the referenced l ocat i ons , and the contract i s  a reference docu
ment for the F E I S . 

Battel l e  hea l th stud ie s  

A Battel l e- i s s ued report enti tl ed Biomedical Studies o n  Solvent Refined Coal (SRC-II) Lique
faction Materials : A Status Report, J u l y  1979 , was made ava i l ab l e  i n  the referenced l ocati ons 
and through d i stri but ion of DOE reports . Subsequent reports i ss ued by Battel l e  and approved 
by DOE have a l so been made ava i l ab l e  i n  the referenced l ocati ons and from the Nati onal  
Techni cal I nformation  Serv i ce ,  Springfi e l d ,  V i rgi n i a .  

Water Resources Counc i l ( WRC) Water Study ,  June 2 7 ,  1980 

DOE made avai l ab l e on J une 27 , 1980 , w i th the consent of the WRC , the report by the Oh i o  
R i ver Bas i n  Commi s s i on .  Th i s  ORBC staff report was s ubmi tted to WRC for the i r  use  i n  prepara
t i on of the formal WRC report , wh i ch was i s sued for publ i c  comment on Augu st 21 , 1980 (Federal 
Register) .  The WRC report d id  not d i ffer substanti al l y  from the ORBC study . The NRC i s sued 
a f ina l  l 3b asse ssment on J a n .  9 ,  1981 . 
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2 .  GENERAL COMMENTS ON THE DRAFT ENV I RONMENTAL I MPACT STATEMENT 

2 . 1  Comment :  DOE shou l d  rei s s ue the D E I S  and/or postpone i ssuance o f  the F E I S  i n  order to 
accommodate fi na l des i g n  and compl eted reports . ( Commenters : lS , p .  A-65 ; S ,  p .  
A-25 ; 15 , p .  A-4S ; 2 S ,  p .  A- 142 ) 

• schedu l e compl etion  to fol l ow compl etion  of fi nal des i g n  ( 2S ,  p .  A-1 33 ) 
• publ i s h  i nterim  envi ronmenta l and des i gn reports ( 2S ,  p .  A- 133 ) 
• references i n compl ete s tudi es of acute hazards to work force and popu l at ion 

( lS ,  p .  A-6 3 )  
• prevents deci s i on maker from arr i v i ng at a fa i r  deci s i on ( lS ,  p .  A-64 ) 

Respon se : DOE bel i eves that the F E I S  mus t  be comp l eted pri or  to a deci s i on to proceed wi th 
maj or deta i l ed des i gn and the commencement of constructi o n .  Comp l etion  of fi nal des i gn i s  
consi dered a maj or Federal action  s i nce i t  i s  projected to cost approxi mate ly  $200 ,000 ,000 . 
I n  order to make a deci s i on pri or  to fi nal des i gn ,  i ncompl ete i nformation  i s  an unavo i dab l e 
condi t ion  i n  the early stages of a demonstrati on proj ect such a s  SRC- I I .  Whi l e  some studi es 
on  vari ous  aspects of the proj ect have been compl eted , others are under way . Addi ti onal 
s tud i es wi l l  be i n i t iated i f  probl em areas are i denti fi ed a s  the demonstration  program 
proceeds . DOE i s  commi tted to the fol l owi ng : 

1 .  Where compl ete i nformation  rel evant to the assessment of env i ronmental impacts i s  not 
currentl y ava i l ab l e ,  DOE has i nc l uded a worst-case analys i s .  

2 .  DOE w i l l  empl oy a ti ered approach to NEPA compl i ance and perform suppl ementary NEPA 
revi ews , as necessary ,  to addres s  the envi ronmental i mpact of i tems not wi thi n the scope 
of the F E I S  ( l etter from John Sawhi l l , Deputy Secretary , DOE , to Dougl as  M. Costl e ,  
Admi n i strator , EPA,  September 17 , 19S0 ) . ( See Append i x  X . )  

2 . 2  Comment :  The comment peri od was too s hort . ( Commenter : lS , p .  A-107 ) 

Response : The 45-day comment peri od i s  cons i stent w i th the t ime peri od for publ i c  comment  
s pec i f i ed by  CEQ and was extended to  60 days (May 30 - Ju ly  3 1 )  by  DOE . 

2 . 3  Comment : I nformation  concerni ng the December 1 9 ,  1979 , product s p i l l  at the Fort Lewi s pi l ot 
p l ant shou l d  be di s cussed  i n  the E I S .  ( Commenter : lS , p .  A-SO ) 

Response : Data obtai ned from moni tori ng the Fort Lewi s s p i l l  and i ts envi ronmental effects 
are di scus sed i n  the new Appendi x Z .  Deta i l s  o n  the s p i l l  are ava i l ab l e i n  a report by 
Rad i an Corporati on , wh i c h  i s  enti tl ed Remedial Measures Plan for a Spi ll of SRC Liquid at the 
SRC Pi lot Plant, Ft . Lewis, Washington . Thi s report i s  avai l ab l e  at the l ocati ons  i denti fied  
in  Sec t .  5 of the  Summary . 

The SRC- I I  s torage area for the demonstrat ion  p l ant wi l l  be di ked and the fl oor l i ned wi th 
an i mperv i ou s  materi al , and effl uents wi l l  be routed to the wastewater treatment sys tem . 

The s p i l l  preventi on and contai nment systems proposed for the demonstrat ion  p l ant are di scus sed 
i n  Sec t .  4 . 1 . 3 . 1  of the text , and Sects . C . 2 . 16 and C . 3 . 5 . 3  of rev i sed Appendi x C .  

2 . 4  Comment :  A s i ng l e  sys tem of  u n i ts of measure ( cub i c  feet per  second , gal l on s  per  second ,  
cub i c meters , etc . )  s hou l d  b e  used . ( Commenter : 2S , p .  A-134 ) 

Response : Th i s  probl em appears to resu l t from the use  of metri c u n i ts . The DE IS  used the 
metr i c  sys tem wi th Eng l i sh convers i ons  i n  parentheses . Uni ts of measure rel ated to water 
wi l l  vary depend i ng on the subject area , for exampl e ,  s treamfl ow ( cfs ) ,  we l l  d i s charge ( gpm ) , 
and water supp ly  (mgd ) . A convers i on tab l e has  been added as Appendi x  CC of th i s  FE I S .  
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2 . 5  Comment :  The  Draft E IS  does  not conta i n  a l og i ca l  compari son of the  research project ' s  
benefi ts w i th expected envi ronmenta l , economi c ,  and soc i a l  impacts or safety r i s k s . 
Envi ronmental Impact Statements are to be used a s  dec i s i on-ma k i n g  too l s and , there
fore , must  c l early outl i ne to the publ i c  what wi l l  be ach i eved and what precauti onary 
or mi ti gati ve measures can be taken to offset unavo i dab l e  i mpacts . ( Commente r :  
28 , p .  A- 1 3 3 )  

Response : The project ' s  benefi ts and ri s ks were speci fi cal l y  i nc l uded i n  the Summary of the 
D E I S  and exami ned i n  detai l in appropri ate sections  of the text .  Sect . 1 ( Purpose , Need , and 
Statu s )  of the DE I S  i nc l uded a deta i l ed d i scuss i o n  of what the project hopes to achi eve i n  
both a prog rammat ic  and proj ect-spec i fi c  context . Mi ti gati ng measures were di scus sed i n  
Sec t .  4 . 6 .  These s u bj ects are al so i nc l uded i n  the rev i sed and expanded Summary and Sects . 
1 ,  4 . 5 ,  and 4 . 6  of thi s F E I S . 

2 . 6  Comment :  The DES does not i nd i cate "any i rrevers i b l e  and i rretri evabl e commi tments of 
resources i nvo l ved in the proposed acti on  shou l d  i t  be i mp l emented . "  ( Commenter : 
9 ,  p .  A-26 ) 

Resronse : Resource requi rements rel ated to construction  and operation  were speci fi cal l y  
i nc uded i n  Append i x  C ( p .  C-43 )  of  the DE I S .  Other resources ( l and , a i r , wate r ,  etc . )  were 
d i s cussed throug hout Sec t .  4 . 2  of the DE IS . Resource requ i rements are i nc l uded i n  Sec t .  4 . 2 
and C . 6  of t h i s  F E I S . 

2 . 7  Comment : References to the proposed Roundbottom coke p l ant shou l d be both cons i s tent and 
correct , not Fai rmont Energy Corporation  Coke Pl ant ( 4-38 ) or Al l a  O h i o  Coke P l ant 
( 4 -39 ) . ( Commenter :  16 , p .  A-5 2 )  

Response : Al l text has been rev i sed i n  the F E I S  to correctly i denti fy the coke p l ant as the 
Fairmont Energy Corporat ion  coke p l ant .  

2 . 8  Comment :  The  DE IS  does  not  sati sfactori l y  assess  the  s hort-term or  l ong-term cumu l ati ve 
i mpacts of the SRC- I I  project .  ( Commenters : 9 ,  p .  A-26 ; 16 , p .  A-52 ; 26 , p .  A- 1 3 0 )  

Res onse : Cons i deration  of cumu l ati ve i mpacts h a s  been i nc l uded i n  rev i sed Sects . 4 . 2 . 3  
Al r Qual i ty ) , 4 . 2 . 2 . 1  ( Water Use ) , and 4 . 2 . 4 ( Soc i al , Economi c ,  and Cu l tura l ) of thi s FE IS . 

Any cumu l ati ve impacts associ ated wi th the proposed p l ant are expected to be sma l l .  

2 . 9  Comment : In a ccordance wi th C EQ g u i de l i nes we bel i eve at l east a s ummary of the eva l uation 
by the Water Resources Counc i l ,  the report on noi se  i mpacts , and the fi nal s i te 
p l ans for sol i d  waste shou l d  be i nc l uded i n  thi s Draft E I S  not i n  the fi nal as  
stated . ( Commenter :  30 , p .  A- 144 ) 

Response : A summary of the WRC report has been i nc l uded i n  Sec t .  4 . 2 . 2 . 1  of the FE I S . See 
also response to comment 1 . 12 .  Based on des i gn i nformat ion  deve l o ped s i nce the DE IS  was 
i s sued , the report on no i se impacts has been compl eted . I t  i s  i nc l uded as Append i x  W of the 
F E I S  and i s  summari zed in revi sed Sect . 4 . 2 . 3 . 2  of the FE I S .  Fi nal s i te p l ans for sol i d  
waste are part o f  the fi nal  des i gn program for the project and wi l l  b e  done wi th the con
currence of EPA as  i nd i cated in  res ponse to comment 2 . 1  and FE IS  S ects . 2 . 2 . 1 and 4 . 6  and 
Appendi x C ,  Sec t .  C . 3 . 7 .  See al so the res ponse to comment 3 . 2 5 .  

2 . 10 Comment :  The DES i s  not we l l  documented . Most  of  the i nformation does not rely o n  sc i en
t i fi ca l l y  obta i ned evi dence . The statement does not uti l i ze a " sys temati c ,  i nter
d i s c i pl i nary approach " as ca l l ed for i n  the Nati onal Envi ronmental Pol i cy Act of 
1 969 . The bac kground of those who prepared the soci oeconom i c  section  and the DES 
mater ia l  i tsel f do not refl ect knowl edgeab l e  use of current soc i o l og i ca l , psyc ho
l og i ca l , economi c ,  and pol i ti ca l  s c i ence concepts . Cl earl y absent is soc i o 
psyc ho l o g i ca l  analys i s  of costs and benefi ts of SRC- I I .  There i s  exi s t i n g  profes
s i onal l i terature of th i s genera l  top i c  wh i c h  does  not appear to be refl ected i n  
the report . ( Commenter :  9 ,  p .  A-26 ) 

Respons e :  A s  was noted i n  Sec t .  5 ,  the D E I S  was produced by an i nterd i sc i p l i nary team w i th 
experi ence both i n  s c i enti fi c s peci a l t ies  and i n  envi ronmental i mpact assessment .  

The soci oeconomi c analyses have been revi sed to accommodate rel evant comments rece i ved o n  the 
DE IS  ( Append i x  A . 8 ) . 
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2 . 1 1 Comment : The E I S  does not cons i der the effects to m i ners or the commu n i ty of i ncreased coa l 
mi n i ng , referring to a coupl e of nati onal stud i es on the envi ronmenta l i mpact of 
stri p mi n i ng . W i l l  the add i ti onal coal come from str i p  or deep mi nes ? And what 
wi l l  be the spec i f i c  impacts here? ( Commente r :  15 , p .  A-5 0 )  

Response : The proposed acti on wi l l  not requi re the open i ng of a dedi cated coal mi ne or 
s i gn i fi cant expa n s i on of exi sti ng mi nes to s upp ly  the necessary feed coa l . Therefore , mi n i n g  
i mpacts at speci fi c  mi nes are not addres sed i n  thi s s tatement .  However , because reg i onal 
mi n i ng i mpacts wi l l  i ncrease i ncremental l y  as  a resu l t of thi s project , these are d i scussed 
generi cal l y  and on a reg i onal bas i s in Appendi x BB and Sect . 1 . 4 . 3 . 5 .  There wi l l  be no 
effects from i ncreased coa l mi n i ng to the l ocal commun i ty ,  because  coal for the project i s  
expected to come from exi sti ng mi nes i n  the northern West  V i rg i n i a  panhand l e  and adjacent 
eastern O h i o  area . 

As d i s cu ssed i n  Appendi x  C ,  Sec t .  C . 2 . 1 ,  coal from mi nes i n  the Morgantown area has been 
tested in the SRC- I I  p rocess  and been fou nd to produce 25  to 30% l es s  o i l than the coa l to be 
used in the demonstrati on p l a n t .  Future research may a l l ow the economi c u s e  of Morgantown 
area coal i n  a commerc i a l  fac i l i ty .  I f  thi s occurs , the i mpacts o f  mi n i n g  coal i n  the l ocal  
area wou l d be addressed at tha t t ime a s  di s cus sed in  response to comment 1 . 4 .  
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3 .  PLANT DES I GN AND ENG I NEER I NG 

3 . 1  Comment : Because of the l ack  of fi nal p l ant des i g n  data for the SRC- I I  project i t  wi l l  
become neces sary to expand , rev i se ,  and correct previ ous  statements . Des i gn 
spec i fi cati ons cri ti cal to eval uation of envi ronmenta l , safety , and hea l th i mpacts 
of the p l ant and the adequacy of proposed contro l s  and mi ti gation  meas ures are not 
avai l ab l e .  ( Commenters : 18 , p .  A-66-69 ; 28 , p .  A-142 ) 

Response : A t i ered approach to NEPA compl i ance wi l l  be fo l l owed , i n  wh i ch fi nal des i g n  data 
as they become avai l ab l e  are g i ven i n  i nterim reports to EPA and made publ i c l y  avai l ab l e  
and i n  whi ch the i mpact analys i s  i s  compared wi th the worst-case i mpact analys i s  g i ven i n  
th i s  FE I S .  Based on des i gn o r  opera t i ng i nformati o n ,  DOE wi l l  make a determi nat i on a s  to 
whethe r supp l emental N EPA rev i ew i s  requ i red . Al so see Sect . 2 . 2 . 2 . 1  and Append i x X and the 
responses to comments 1 . 4  and 2 . 1 .  

3 . 2  Comment :  Severa l  areas are unspec i fi ed for control s ,  and  EPA  bel i eves many of  these  wi l l  
need attent ion . These are l i sted here wi th a suggest ion for control  system : 
( Commenter :  28 , p .  A- 139 ) 

Response : 

1 .  Conveyo r transfer poi nts : vacuum hood wi th venturi scrubber .  
2 .  Coa l  pi l e  fi res : rapi d use of  coa l ; i so l ati on wi th q uench i n g .  
3 .  Coal recovery from storage : ( storage a l ternati ves are del i neated , but a 

dec i s i on i s  yet to be made ; transfer  equi pment depends on thi s deci s i on ) .  

1 .  Conveyo rs wi l l  be covered and transfer poi nts encl o sed fo r anti -wi nd dust i ng . 
The water-scrubber approach was rul ed out a s  d i s cussed i n  rev i sed Appendi x C ,  
Sec t .  C . 3 . 1 . 1 , of th i s  FE I S .  

2 .  Rap i d  turnover of coal stock s  wi l l  a l l ev i ate coal p i l e  fi res . 
3 .  Drum type rec l a im of coa l wi l l  be used a s  descri bed i n  rev i sed Appendi x C ,  

Sec t .  C . 2 . 1 ,  of thi s FE I S .  

3 . 3  Comment :  Section 2 . 3 . 2 . 1 ,  p .  2 . 27 - I f  the po tent ia l  reducti ons i n  S02 warrant further 
cons i derati on of al ternati ve systems before compl eti on of the fi nal des i g n , why are 
these a l ternat i ves not deci ded on before the E I S  i s  compl eted ? ( Commente r :  30 , 
p .  A- 1 44 )  

Response : The d i scus s i on of a l ternati ve S02 control systems has been expanded and i s  d i s
cussed in  rev i sed Append i x  C ,  Sect . C . 3 . 2 . 1 ,  of thi s F E I S . Th i s  i s  h i g h l i g hted in  Sec t .  
2 . 3 . 2 . 1 ,  wh i ch i denti fies  al ternative des i gn s  a n d  i ncompl ete des i gn s  req u i ri ng further 
eval uati on . See the response to comment 2 . 1  al so .  

3 . 4  Comment : Zero d i scharge appears to be stri ct ly  conceptual i n  des i g n ,  devel oped duri ng phase 
"0 "  studi e s . I t  does not appear from the DE IS  to be based u pon any experimental 
work , and , therefore , doubt exi sts as to i ts acceptab i l i ty .  The DEIS does not 
effecti vel y address  how any water that d i d  have to be d i scharged wou l d  be tested , 
i n  the event that zero d i s charge cou l d  not be ma i ntai ned ; th i s  i s  fe l t  to be a 
maj or potent ia l  probl em area . ( Commenter :  28 , p .  A- 135 ) 

Response : The zero-di scharge des i gn was i nc l uded i n  the phase 0 conceptual  des i gn .  P l ant 
desi gn has evo l ved s i nce that t ime , and the c urrent desi g n ,  descri bed in rev i sed Appendi x  C ,  
Sects . C . 2 . 1 1 and C . 3 . 6 , prov i des for tert iary treatment and d i scharge of treated wastewater 
when ri ver water qua l i ty wi l l  permi t ( about 95% of the t ime based on cu rrent estimates ) .  
Mon i tori ng during  operation  wi l l  be pa rt of the demonstration  program . Both ri ver water and 
the treated wastewater d i s charge wi l l  be moni tored . The consti tuents of pri nci pa l concern 
wi l l  be TDS , s u l fate , and sel en i um .  Many other consti tuents wi l l  be measured , i nc l udi ng 
organ i cs , metal s ,  and trace e l ements . Process mon i tori ng i s  d i scus sed in Sec t .  4 . 5 . 4 ,  and 
water qual i ty mon i tori ng i s  d i scussed in Sec t .  4 . 5 . 3 . 3  of th i s  FE I S .  By p rov i d i ng evaporation  
and  bri ne storage or d i sposa l , the  e l imi nation  of d i scharge wi l l  be pos s i b l e duri ng t imes  
when the ri ver cannot a s s i mi l ate the treated wastewater w i thout v i o l a t i ng i nstream water 
q ua l i ty standards . 
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3 . 5  Comment : Page xxxvi i i  - Why wi l l  the proj ect be i n  the deta i l  des i g n  phase before a dec i s i o n  
to g o  to zero d i scharge  i s  made or  t o  dec ide  what type of  pressure venti ng wi l l  be 
u sed for emergenc i es ?  ( Commenter : 30 , p .  A-144 )  

Response : The dec i s i on has been made duri ng the E I S  process  to propose a p l ant that wi l l  
d i scharge treated wa stewater whenever permi s s i b l e  ( see Comment 3 . 4 ) . Refer to revi sed 
Append i x  C ,  Sec t .  C . 3 . 5 . 4 ,  for the vent and fl are system . Detai l s  of vent val ves and rupture 
d i scs  wi l l  be generated duri ng fi nal  des i gn .  

3 . 6 Comment : Secti on 4 . 1 . 1 ,  p .  4-3 ,  paragraph 2 - As i t  appears that hydrotreating  wi l l  eventu
a l l y  be needed , why i sn ' t  a compl ete assessment made now? ( Commente r :  30 , 
p .  A-145 ) 

Response : The purpose of the demonstra tion  project i s  to produce bo i l er fuel . Hydrotreat
ment capab i l i ti e s  are not p l anned for the demonstration  faci l i ti es because hydrotreatment 
of the boi l er fuel product wou l d  res u l t i n  an upgradi ng of the p roduct to gaso l i ne or 
avi ation  fuel . Fo r further i nformation  on the purpose of the projec t ,  see Sec t .  1 . 3 .  As 
noted i n  Sect . 4 . 1 . 3 . 10 of thi s FE I S ,  prel im i nary resu l ts of hea l th effects studi es on hydro
treated SRC- I I  p roducts are currently ava i l ab l e and more exhaust i ve deta i l ed stud i e s  are 
p l anned . At thi s t ime there i s  i n suffi c i ent  data to ascerta i n  whether the currentl y p roposed 
products from the demonstra tion p l ant  wi l l  p resent heal th ri s k s  g reater than those for many 
exi sti ng arti c l e s  of commerce g i ven the procedures p l anned for storage , transport , and end 
use  of S RC- I I  products . As resu l ts of hea l th effects stud i es and hydrotreati ng  des i gn 
stud i e s  become ava i l ab l e ,  the necess i ty and v i abi l i ty of hydrotreati ng for commerc i a l  p l ants 
wi l l  be a s sessed . 

3 . 7  Comment :  The  water recl ama t i on system i s  not  deta i l ed wi th rega rd for energy needs . 
( Commenter:  28 , p .  A- 136 )  

Response : An energy bal ance for the water treatment system wi l l  be p repared duri ng fi nal  
des i gn .  Evaporation  i s  energy i ntens i ve ,  but  the u se  o f  the zero-di scharge operat i ng  mode 
may be necessary on ly  5% of the time for the demonstration p l ant as d i scus sed i n  Appendi x C ,  
Sect . C . 4 . 2 . 2  of th i s  FE I S .  The avai l ab i l i ty of exces s  50-ps i  s team ( from waste heat 
recovery )  w i th i n  the p l ant w i l l  i nfl uence the cho i ce of evaporator type . 

3 . 8  Comment :  Storage tanks  and  major  process u n i ts s hou l d  be  provi ded w i th primary contai nment 
con s i st i ng of a d i ke wi th i mperv i ous wa l l s  and fl oors ; secondary conta i nment 
( apparentl y cons i sti ng of the runoff col l ecti on system ) shou l d  a l so be provi ded . 
( Commenter :  28 , p .  A- 1 36 )  

Response : Pri mary and secondary contai nment are provi ded i n  the des i g n  and are descri bed i n  
rev i sed Appendi x C ,  Sects . C . 2 . 16 and C . 3 . 5 . 3 ,  of th i s  FE I S .  

3 . 9 Comment : Page xxvi i i , paragraph 1 .  The d i s posal  method of hazardous  materi a l s shou l d  be 
cl early i denti fi ed pri or  to ma k i ng recommendati ons on the projec t .  (Commenter : 
33 , p .  A- 1 5 1 )  

Response : The proposed d i s posa l  methods are deta i l ed i n  rev i sed Appendi x C ,  Sects . C . 2 . 17 
and C . 3 . 7 ,  and Sects . 2 . 2 . 1  and 2 . 3 . 2 . 1  of thi s FE I S .  

3 . 10 Comment :  Page xxvi i .  Al ternati ve desi gns recommended for further eval ut i on . The eva l uati on 
concern i ng the use  of a l ternati ves shou l d be concl uded pr ior  to ma k i n g  a dec i s i o n  
o n  the l east envi ronmental l y  dama g i ng a l ternati ve a n d  the project as  a who l e .  
( Commenter :  3 3 ,  p .  A- 1 5 1 )  

Response :  Revi sed Appendi x C ,  Sect . C . 3 ,  o f  thi s F E I S  i nc l udes an  eva l uation  of a l ternati ves . 
The Record of Dec i s i on w i l l  se l ect among the a l terna t i ves eval uated i n  the FE I S .  

3 . 1 1 Comment : The F i nal  E I S  shou l d  i nc l ude p l anned spec i f i cati ons for maxi mum permeabi l i ti e s  
acceptabl e  for the l i ners beneath the coal s torage and sol i d  waste d i sposal  area s ,  
i n  order to permi t a more adequate eval uation o f  the potenti a l  fo r groundwater 
impacts . ( Commente r :  3 3 ,  p .  A- 1 5 2 )  



A-1 75 

Response : Revi sed Sect . 2 . 2 . 1  and Appendix  C ,  Sect . C . 3 . 7 . 1 ,  descri be l i ner permeabi l i ty 
for wastes and coa l s torage wh i ch  i s  equal to or more stri ngent than proposed RCRA requ i re
ments . Geotechni cal work i s  c urrent ly  underway to veri fy that s i te soi l s  can be compacted to 
th i s  permeabi l i ty . I f  the soi l s  cannot be adequate ly  compacted , s u i tabl e soi l s  from off 
s i te or a l i ner  materi al  wi l l  be used . 

3 . 12 Comment :  Page C-36 . S l ag d i sposa l  area design . What i s  the l i fe expectancy of thi s area ? 
Was the area des i gned for the l i fe of the proj ect or j ust  for the demonstrati on 
faci l i ty? I f  add i ti onal areas are needed , where wi l l  they be l ocated? What a l ter
nati ve s i tes were consi dered? ( Commenter : 33 , p .  A-153 ) 

Response : The s l ag  d i s posal  area wi l l  be of suffi c i ent  s i ze and capac i ty to di spose of the 
s lag generated throughout the demonstration peri od p l u s  25 years of operation of an expanded 
commerci a l  p l ant wi th a capaci ty of 30 ,000 tons of coal per day . Al ternative di sposal  areas 
w ith i n  the s i te boundary were cons i dered . 

3 . 13 Comment :  Page 2 -26 . I t  i s  our  understand i n g  that the Texaco gas i fi cation process has been 
chosen . Thi s paragraph shou l d  be modi fi ed accordi ngl y .  ( Commenter : 3 1 , p .  A-147 ) 

Response : Revi sed Appendi x C ,  Sect . C . 2 . 8 ,  s peci fi es use  of Texaco gas i fi cati on . The 
paragraph has been mod i fi ed accord i n g l y .  

3 . 14 Comment :  Page 2 -9 .  Under the head i ng "Ga s i fi cati on "  the s tatement i s  made that a variety of 
carbon sources i nc l ud i ng coal and oi l can be used as  9a s i fi er feed . Thi s i s  an 
extremel y  broad statement . ( Commenter : 3 1 , p .  A-147 J 

Response : Fl exi bi l i ty of the Texaco parti al  ox idation  process  as regards feedstock ( o i l , 
gas , and coal ) has been demonstrated i n  mul ti pl e i nstal l ations . As d i s cu s sed i n  Append i x  C ,  
Sect . C . 2 . 8 ,  con s i deration  i s  bei ng  gi ven to provid i ng for a l ternative feeds for peri ods such 
as  p l ant startups , when mi nera l - res i due s l urry feed i s  not avai l ab l e .  

3 . 15 Comment : Page 2-32  and fo l l owi ng.  Throughout the enti re report , the deci s i on i s  rei terated 
to d i scharge no l i q u i d  streams . Thi s means that the c hemi cal dump becomes the 
repos i tory for al l waste chemi ca l s  wh i c h  evo l ve from the process . Somewhere 
emphas i s  shou l d be made that the sol i d  wastes are an unknown mi xture and are bei ng 
treated very , very careful l y .  ( Commente r :  3 1 , p .  A-147 ) 

Response : Sol i d  wastes were d i s cussed i n  Appendi x C ,  Sect . C . 1 . 3 ,  of the DE I S .  The des i g n  
now spec i fi es sel ect i ve di s charge o f  treated wastewater , when r i ver  condi ti ons permi t ( about 
95% of the t ime )  and zero-di scharge operation when necessary .  Zero-d i scharge operation  
wou l d  produce a bri ne . Brine di sposal  i s  descri bed i n  revi sed Appendi x C ,  Sect . C . 3 . 7 . 2 , and 
i s  h i gh l i ghted in Sect . 2 . 3 . 2 . 1  as  an area of uncertai nty requi r i ng  further eva l uation duri ng 
the detai l ed des i gn phase .  Sl udges or  bri nes from the wastewater treatment system wi l l  be 
d i s posed of in accordance wi th RCRA requi rements . 

3 . 16 Comment :  The E I S  fa i l s  to mention  any fl exi b i l i ty i n  operation for other than the 6000 tpsd , 
whi l e  i n  real i ty such al ternati ve capaci ty i s  probab ly  bei ng desi gned i n .  I n  fact , 
fl exi b i l i ty i n  des i g n  capa c i ty may serve to ach i eve a much better  hand l e on env i 
ro nmenta l i ssues  a s  we l l  a s  operati onal parameters . ( Commenter : 28 , p .  A-142 ) 

Response : Capab i l i ty of turndown to 2 5% of capac i ty ( 1 500 tps d )  i s  di s cu s sed i n  revi sed 
Appendi x  C,  Sect . C . 2 . 18 .  See the response to comment 1 . 10 al so .  

3 . 17 Comment :  Regardi ng the su l fur by-produc t ,  di scuss  the s torage l ocation re l ative  to heat and 
water sources , a nd the l ocation of the marke t .  ( Commenter : 28 , p .  A-142 ) 

Response : Append i x  C ,  Sec t .  C . 2 . 16 ,  descri bed encl osed s u l fur storage and rai l  s h i pment . 
Th i s  sys tem compri ses s tandard commerci a l  equ i pment for by-product su l fur operati ons . The 
u l t imate market l o cat ion i s  not known at thi s t ime but wou l d norma l l y  be a s u l furi c ac id  
p l ant . 
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3 . 18 Comment :  Secti on 4 . 1 . 3 . 2 ,  p .  4-5 , paragraph 2 ,  l i nes 5-6 - "routi ne process emi s s i ons can be 
rel i ab ly control l ed w ith  exi sti ng  technol ogy . . .  " N I OSH states that coal l i que
fact i on p i l ot p l an t  technol ogy has s hown the need for i mprovement in materi a l s of 
constructi on , pi p i ng and press u re vessel s ,  rotati ng equi pment ,  seal s ,  va l ves , 
i nstrumentat ion , sol i d/ l i q u i d  separati on techn i ques . Wi th the exception of sea l s ,  
none of these des i gn q uestions  are addressed i n  the DE I S . ( Commente r :  30 , 
p .  A- 145 ) 

Response : More detai l ed d i s cu s s i on of mechani cal consi derations  i s  presented i n  revi sed 
Sect . C . 3 . 9 of thi s F E I S .  I n  addi tion , the Fort Lewi s programs cont i nue to generate opera
ti onal  experi ence , whi ch wi l l  resu l t i n  i mproved des i gn s . Other DOE programs ( E DS ,  METC , 
H-Coal , Wi l sonvi l l e ,  etc . )  a l so generate operati onal data of benefi t to des i gn and operati on 
of the SRC- I I  demonstrati on  p l ant . The proposed strategy for reduci ng fugi t i ve emi s s i ons and 
l eak s  i s  a l so d i s cu s sed  in Sect . 4 . 1 . 3 . 3  and Appendi x C ,  Sect . C . 3 . 5 . 1 .  

3 . 19 Comment : Several areas where hydrocarbons may escape are ei ther i g nored or i ncompl etel y 
descri bed regard i n g  s pec ifi c  control s i nc l ud ing  ( 1 ) l ea k i ng equi pment ;  ( 2 )  l ow 
pres sure val ves ; ( 3 )  h i g h  press ure val ves ; ( 4 )  vents ; ( 5 )  storage tank  vent vapo r ;  
( 6 )  p i p i n g  l eaks ; ( 7 )  fl ange l eaks ; ( 8 )  safety rel ief  val ves ; ( 9 )  control val ves ; 
and ( 10 )  pumps . These s hou l d rece i ve attention . (Commenters : 18 , p .  A-7 1 ;  28 , 
p .  A- 1 3 9 )  

Respon s e :  Secti on 4 . 1 . 3 . 3  a n d  rev i sed Append i x  C ,  Sects . C . 3 . 5 . 1 ,  C . 3 . 5 . 2 ,  and C . 3 . 9 ,  
descri be fug i ti ve emi s s i ons and mi ti gati ng  measures . 

3 . 20 Comment :  Page 4-34 . Why was the des i gn of the demonstrati on p l ant carri ed to reduce fug i 
tive hydrocarbon emi s s i ons to on ly  90  tons per year? ( C ommenter : 3 1 , p .  A-147 ) 

Res�onse : A detai l ed di scus s i on of des i gn consi derations  was presented i n  Appendi x C ,  p .  
C- l  , of the DE I S .  The best ava i l ab l e  data ( EPA ' s  Radi an study - EPA-600-2-79-044 - on 
fugi ti ve emi s s i on s )  was used to arrive at the 90-tons-per-year val ue . Th i s  i s  a l so di s cussed 
in  revi sed Appendi x C,  Sect . C . 4 . 1 . 8 of th i s  F E I S . Future des i gn work may arri ve at a l ower 
number . Addi ti onal  i nformati on i s  contai ned i n  the PSD Permi t Appl i cation and supp l ements 
thereto . 

3 . 2 1 Comment : One extremel y  i mportant question i s  the degree to wh i ch fugi ti ve emi s s i ons can be 
captured and rou ted to the contro l l e d  combus tor .  The DE I S  prov i des some i nd i cat ion  
that th i s  wi l l  be done w ith  some of  the  emi s s i on poi nts , but it  i s  not  pos s i b l e to 
apprai se what untapped opportuni ti es may exi s t ,  s i nce no s i gn i fi cant des i g n  i n for
mation  is avai l ab l e .  ( Commenter : 18 , p .  A-9 1 )  

Response :  Appendi x  C ,  Sect . C . 4 . 1 . 8 ,  of  thi s FE IS  d i s cu s ses sources of fug i ti ve hydrocarbon 
emi s s i ons . Section 4 . 1 . 3 . 3  d i s cusses  engi neering  control s of fug i ti ve hydrocarbon emi s s ions . 
Al s o ,  Append i x  C ,  Sect . C . 3 . 5 . 4 ,  of thi s F E I S  di scusses  the control l ed combustor/f lare sys tem . 

3 . 22  Comment :  Detai l ed des i g n  i nformation on the  control l ed combustor and  fl are i s  needed to 
determi ne the adeq uacy of the sys tem . ( Commenter : 18 , p .  A-9 1 )  

Response :  Revi sed Sect .  C . 3 . 5 . 4  prov i des expanded d i s cu s s i on of  the control l ed combus tor/ 
fl are sys tem . Detai l ed i nformat i on i s  al so contai ned i n  the PSD Permi t App l i cation and 
supp l ements s ubmi tted to EPA Reg i on I I I .  

3 . 23 Comment :  I n suffi c i ent data i s  g i ven to  determine  a "materi al s bal ance "  for the  potent i a l l y  
dangerous substances i n  the SRC- I I  process .  Few des i g n  deta i l s  have been offered . 
An i nadeq uate bas i s  has been gi ven on whi ch to j udge the effecti veness  and com
p l eteness of measures to conta i n  or  des troy toxi c organ i c  chemi cal s or trace meta l s 
that may escape i nto the workp l ace , the a i r ,  wate r ,  or groundwater , or the cost  of 
al ternati ves . ( Commenter :  1 8 ,  p .  A-81 ) 

Response : Secti on 4 . 1 . 3  of th i s  F E I S  di s cusses sources of exposure and control p l ans for 
dangerous substances found i n  the SRC- I I  process . Appendi x  C has been revi sed and expanded 
to i nc l ude addi ti onal  i nformation  on the effecti veness of measures to conta i n  or des troy 
materi a l s of concern , i nc l udi ng a di scuss i on of nonmethane hydrocarbons wi th a boi l i ng poi nt 
above 600° F .  Th i s  fraction i s  bel i eved to be more b i ol ogi ca l l y  acti ve than l ower boi l i ng  
poi nt fracti ons . Detai l ed mater i a l  ba l ances wi l l  be prepared duri ng the  detai l des i g n  phase 
of  the project . See responses to comments 2 . 1  and 3 . 1 . 
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3 . 24 Comment :  Wet evaporati ve cool i ng i s  s tated as  "creati ng a potent ia l  pathway for  process 
materi al s ( i nc l ud ing  carci nogen i c  compounds ) to be emi tted to the atmos phere 
through the cool i ng sys tem . "  Yet , i t  i s  al so s tated that a l ternati ve systems are 
presentl y avai l ab l e  and commerc i a l l y  proven wh i c h  cou l d  reduce or el i mi nate th i s  
potent i a l . Why not use  th i s  proven system i f  i t  wou l d reduce human and envi ron
mental exposure?  ( Commenters : 18 , p .  A-92 ; 30 , p .  A-144 ) 

Response : Al ternati ve des i gn arrangements wi l l  conti nue to be cons i dered to mi n im i ze  the l ow 
potent i a l  for carc i nogens to escape to the atmosphere through the cool i ng system . Rev i sed 
Sects . C . 3 . 5 . 5  and C . 2 . 10 d i s cuss  cool i ng a l ternati ves and the dec i s i on to use i nd i rect 
cool i ng on process  streams that conta i n  appreci abl e concentrati on of materi a l s  wi th h i g h  
boi l i ng  po i nts . C i rcu l ati ng water contami nant mon i toring  sys tems wi l l  be used as d i s cussed 
in  Sec t .  4 . 5 . 4  of th i s  F E I S .  Waste heat recovery and aeri a l  cool ers wi l l  b e  used for reduc
tion of potent i a l  dri ft generation , i c i n g ,  and fogg i ng .  Revi sed Sec t .  4 . 2 . 3 . 1  i nc l udes a 
d i scus s i on of fogg i ng/ i c i ng i mpacts . Coo l i ng tower l ocation sel ection i s  based on ml n l ml z l ng 
i nteracti on wi th S RC p l ant operati on and wi th commerci a l h i gh-vol tage transmi s s i on from Fort 
Mart i n  power p l ant and H i g hway 5 3 .  

3 . 25 Comment :  The chemica l  compos i ti on of the s l ag ,  the prec i se methods and l ocati ons for 
d i sposal , and p l ans for i ndefi n i te l y  moni tori ng the d i sposal  s i tes i f/when SRC- I I  
i s  c l osed down are a l l l eft out of the E I S .  (Commenters : 15 , p .  A-5 1 ;  30 , 
p .  A- 146 ) 

Res onse : The DE I S  contai ned a l l avai l ab l e  data , wh i ch have been retai ned i n  th i s  FE I S , 
l nc u l ng ( 1 )  anal ys i s  of s l ag l eachates ( Append i x  K) ; ( 2 )  l ocati on of the sol i d  waste 
d i sposal  area ( Fi g .  2 . 2 ) ; ( 3 )  cross-sectional  d i agrams of the d i s posal  area ( F i g .  2 . 5 ) , 
and the l i ner ( Fi g .  C . 1 2 ,  Appendi x  C ) ; ( 4 )  the topography of the s l ag d i s posal  area ( Fi g .  
C . l l , Append i x  C ) ;  ( 5 )  a d i scuss ion  of soi l s  and thei r attenuating capac i ty i n  the v i c i n i ty 
of the d i s posal  area ( Append i x  L ) ; ( 6 )  the ana l ys i s  of groundwater qual i ty i mpacts ( Sect . 
4 . 2 . 2 . 2 ) ; and ( 7 )  basel i ne geo l og i c  and soi l s  i nformation  ( Sect . 3 . 2 . 1 . 2 ) .  Moni tori ng i s  
d i scus sed i n  Sect . 4 . 5 .  I f  the di s posal  s i te i s  determi ned to be a hazardous waste manage
ment fac i l i ty ,  u l t i mate moni tori ng and ma i ntenance of the s i te wi l l  be accompl i shed through 
the Cl osure Pl an req ui red by State and Federal l aws . 

3 . 26 Comment :  I f  the  process  heat  bo i l ers are to  be bu i l t  w i thout the  best avai l ab l e  parti cul ate 
emi s s i on control s ,  then DOE and the i ndustri a l  partner must make a b i nd i n g  commi t
ment to use on l y  gaseous fuel s .  ( Commenter : 18 , p .  A-7 4 )  

Res�onse : The PSD Permi t App l i cat ion  submi tted to EPA reg i on I I I  and the West V i rg i n i a  Ai r 
Pol ut ion  Control Commi s s i on ( APCC ) i s  based on  the use of hydrotreated naphtha/desul furi zed 
p l ant gas as  fuel . Di vers i on of the naphtha to a p l ant product i s  be i ng consi dered . I f  thi s 
occurs , p l ant fuel wi l l  be tota l l y  des ul furi zed p l ant gas . 

3 . 27 Comment :  Add i ti onal control s shou l d be used i n  some cases . Where doubl e or tandem mechan
i ca l  seal s wi th a fl u sh i ng l i q u i d  cannot be used , a s i ng l e  seal  wi th a fl us h i ng 
l i q u i d  s ho u l d  be used . Wel ded connecti ons  s hou l d be used as often as poss i b l e .  
Seal ed bel l ows and d i aphragm val ves shou l d  be used a s  often a s  possi bl e .  Control 
of S02 and NOx shou l d  be purs ued wi th a goal of reduc i ng these emi ss ions  to a 
mi n i mum . Control of part i cu l ate matter s hou l d  start with  a l evel representati ve of 
the current state of the art and then be deve l oped to provi de i nformation  for 
pos s i b l e  future expans i ons . ( Commenter : 5 ,  p .  A-2 1 )  

Response : Control s are d i scussed i n  revi sed Appendi x  C ,  Sec t .  C . 3  of the FE IS  and a l so i n  
the PSD Permi t Appl i cation and suppl ements submi tted to EPA reg i on I I I  and the West  V i rg i n i a  
APCC . Speci fi c s  regardi ng seal s ,  va l ves , and connecti ons are deta i l  des i gn con s i derat ions  
and  wi l l  be deve l o ped at that t ime . Al l data from the  demonstrati on p l ant wi l l  be used  
shou l d  future expan s i on of the  fac i l i ty occ u r .  

3 . 28 Comment :  The DES  states that the question  whether to buy e l ectri c i ty from e l sewhere or  to 
bu i l d  a generator ons i te has not yet been dec i ded . Th i s  i s  major  des i gn dec i s i o n  
that m u s t  b e  made before an adequate E I S  c a n  b e  prepared . (Commenter : 18 , 
p .  A-7 5 )  

Respons e :  Ons i te generation  i s  proposed as  the bas i s  for worst-case a i r  qual i ty analys i s  for 
the FE I S .  The fi nal  des i g n  deci s i on i s  s ti l l  pendi ng ( see rev i sed Appendi x  C ,  Sec t .  C . 2 . 14 
and PSD Permi t Appl i cat ion , suppl ement 4 ) . 
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3 . 29 Comment : Page 4-28 . No mention  i s  made about d i s posal  of i nc i nerati on ash . (Commenter : 
3 1 ,  p .  A- 147 ) 

Response : A wastewater s l udge i nc i nerator i s  part of the proposed des i g n .  I nc i neration  a s h  
disposal  is  di scussed in  rev i sed Append i x  C ,  Sec t .  C . 3 . 7 ,  of thi s FE I S . 

3 . 30 Comment :  Page 4-7 4 .  The storage area grade l evel appears t o  b e  much hi g her than necessary . 
( Commenter : 3 1 ,  p .  A- 147 ) 

Response : The grade l evel wi l l  ra i se the proposed storage area above the 500-year fl ood 
e l evation  to the same el evati on  as  the exi sti ng  ra i l road bed . Rai l s i d i ngs wi l l  be added for 
product transport . ( See Appendi x D . )  

3 . 3 1 Comment :  Section  4 . 1 . 3 . 2 ,  p .  4-8 , paragraphs 2 and 3 - No menti on i s  made of test ing  for 
hazardous  adsorbed hydrocarbons or carbon parti c l es duri ng SRC combust ion  tests . 
( Commente r :  3 0 ,  p .  A- 146 ) 

Respons e :  Combust ion  tests that were presented i n  Appendi x C ,  Sec t .  C . 4 ,  o f  the DE I S  d i d  
not i nc l ude test ing  fo r hazardous adsorbed hydrocarbons duri ng combust i on b u t  d i d  measure 
pol ycycl i c  organ i c  matter ( see rev i sed Appendi x  C ,  Sec t .  C . 7 ) . Tests for hazardous adsorbed 
hydrocarbons are p l anned and w i l l  be conducted pri or  to end-use appl i cation of the demonstra
t i on pl ant products . 
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4 .  SAFETY AND ACC I DENTS 

4 . 1  Comment : DOE must  perform a safety sys tem analys i s  before prepa ration o f  the E I S . As DOE 
and P&M compl ete the p l ant des i gn ,  they s hou l d  perform a fau l t-tree system ana l ys i s  
and fai l u re-mode eva l uation  o f  the proposed proj ect .  These techni ques wi l l  prov i de 
suffi c i ent  s afety data for i nc l u s i on i n  the new or suppl emental E I S  for the pl ant .  
( Commenters : 4 ,  p .  A- 1 7 ; 1B , p .  A-96-97 ; 1 2 ,  p .  A-32 ; 30 , p .  A-145 ) 

Response : I t  i s  d i ffi cu l t  to perform a mean i ngful safety ana l ys i s  wi thout benefi t of fi nal 
des i gn dec i s i ons . A s afety system ana lys i s  is an i ntegra l  part of the detai l des i gn and 
therefore cannot be comp l eted at thi s time . S hou l d  the safety ana l ys i s  di sc l ose s i gn i fi cant 
envi ronmental impacts outs i de the scope of thi s F E I S ,  supp l ementary NEPA rev i ews wi l l  be 
performed as necessary .  A s  di scussed in Append i x  AA of th i s  F E I S , DOE wi l l  undertake a 
Hazards  Eva l uation  Program for thi s project .  The Safety Program S ummary , a del i verabl e i n  
the contract , wi l l  b e  compl eted by January 3 1 , 19B1 . Thi s report wi l l  descri be the e l ements 
of  the formal i zed Hazards  Eva l uation Program , i nc l udi ng methods and procedu res used fo r 
pe rfo rmi ng such  eval uations  at each s tage of the program . 

4 . 2  Comment : Several  statements are made that chron i c  exposures are of greatest  concern . Whi l e  
i t  i s  true that chron i c  l ow-l evel exposures are a major  concern , acute l i fe
threateni ng exposures to such  gases as  carbon monox i de , hydrogen su l fi de , or 
hydrogen cyani d e ,  from l eaks  and duri ng mai ntenance , s hou l d  be of greater concern . 
( Commenter :  30 , p .  A-144 ) 

Response :  The  text has been revi sed to  refl ect th i s  comment . See  Sect . 4 . 1 . 3 . 7 and  Appendi x  
C ,  Sect . C . 3 . B  ( Toxi c Gases ) ,  o f  th i s  FE I S .  

4 . 3  Comment :  I f  there i s  a fi re at  the  SRC- I I  pl ant , wi l l  Gu l f O i l  depend on the vol unteer fi re 
department? ( Commenter: 15 , p .  A-5 1 )  

Response :  No . The p l ant wi l l  have fi re fi ghti ng eq u i pment on hand  and  trai ned personnel on 
duty duri ng a l l s h i fts . I t  i s  expected that the p l ant wou l d  u ti l i ze supp l ementa l support 
from the Morgantown F i re Department ,  wh ich  is not a vol unteer grou p .  

4 . 4  Comment :  Sect i on 2 . 3 . 1 . 1 ,  p .  2 - 16  - How c l ose wi l l  s torage of materi al s be to  res i dence s ?  
( Commenter : 30 , p .  A- 144 ) 

Response : F i g ures  2 . 2 and 2 . 3 ,  Sect . 2 . 2 ,  of th i s  F E I S  s hows the p l ant l ayout map , and Fi g .  
3 . 2 ,  Sec t .  3 . 2 . 1 . 3  i nc l udes the l ocation o f  nea rby res i dences . A s  d i scussed i n  rev i sed 
Appendi x  C ,  Sec t .  C . 2 . 16 ,  the nearest  res i dent wi l l  be l ocated 153 m ( 500 ft)  from product 
truck storage , and the next c l osest res i dent wou l d  be l ocated 763  m ( 2500 ft)  from product 
rai l  s torage . 

4 . 5  Comment : The pos s i b i l i ty of major  exp l o s i ons , as have o ccurred at other s i mi l ar p l ants , or a 
pro l onged re l ease of toxi c  gases , i s  not mentioned , nor are potentia l  i mpacts on 
the commun i ty addressed . ( Commente r :  1 5 , p.  A-4B ) 

Res�onse : Appendi x AA of th i s  F E I S  presents the Prel i mi nary Hazards I denti fi cati on and 
DOE s pl ans  to  conduct a Hazards Eva l uati on Program cu lm i nati ng in  a formal Safety Ana l ys i s  
Report . Rev i sed Sec t .  4 . 1 . 3 . 2  al so  di scusses  the hazards associ ated wi th emergency events . 
See al so responses to comments 4 . 1  and 3 . 1 .  

4 . 6  Comment :  There i s  no mention  o f  an evacuati on p l an for the area . How wi l l  we know when to 
1 eave and where to go? Who dec i  des i f  there i s  an "emergency " ?  ( Commente r :  15 , 
p .  A-4B) 
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Response : As wi th any p l ant of th i s type , an emergency p l an wi l l  be devel oped by DOE prior 
to start-up . I t  wi l l  i nc l ude arrangements for ass i stance from l ocal l aw enforcement , fi re 
protecti on , hosp i tal , ambu l ance and hel i copter organi zations i n  the event of an emergency 
such  as fi re or expl o s i on . If a threat exi sts to the s u rround i ng communi ty ,  the same organ i 
zati ons  wou l d  functi on t o  a l l evi ate the effect and to carry o u t  preventi ve , se l ected evacua
ti ons  if such became des i rab l e .  

4 . 7  Comment :  What  i s  the  l egacy of  acci dents and hazards associ ated wi th techno l o g i es s i m i l ar to 
SRC- I I ?  What safety precautions  wi l l  be taken?  ( Commenter : 1 5 , p .  A-5 1 ;  24 , 
p .  A- 12S )  

Response : Many of the systems used i n  the p l ant are systems common ly  used i n  other i ndus
tries , such  a s  fos s i l  power p l ants , petrochemi cal refi neri e s , and steel p l ants . These 
systems are i dent i fi ed i n  Tab l e  AA . 2 ,  Append ix  AA of thi s FE I S .  The des i gn of the uni que 
systems of the p l ant , for exampl e ,  preheater , d i s so l ver area , s l u rry area , and vacuum bottoms 
handl i ng ,  i s  based on experi ence gai ned from p i l ot p l ant operati on . A forma l i zed Hazards 
Eva l uati on Program wi l l  be conducted to ensu re that the SRC- I I  demonstration  p l ant des i g n  
meets the goal of achi evi ng t h e  safety l evel o f  the modern hydrocarbon process  i ndustry . 
Thi s program i s  descri bed i n  Append i x  AA . 

4 . S  Comment :  I n  the  area of worker safety ,  the  DE IS  i s  v i rtual l y  s i l ent .  Seri ous  exp l os i ons 
have taken p l ace at several SRC fac i l i ti es . Sp i l l s  are known to have occurred at 
Fort Lewi s .  None are menti oned here . An eval uati on of  previ ous  acci dents , sp i l l s ,  
and expl o s i ons w i t h  p l ans for des i g n  mod i f i cations  and commun i ty and worker con
ti ngency and evacuation programs are es senti al . ( Commenters : 4 ,  p .  A-1 7 ;  1 5 ,  
p .  A-4S) 

Response :  No  fi res or exp l o s i ons  have occurred at S RC fac i l i ti e s . A spi l l  d i d  occur  at the 
Fort Lewi s p i l ot p l ant on December 1 9 ,  1 979 . I nformati on on thi s s pi l l  i s  g i ven i n  Sect . 
4 . 1 . 3 . 1  and i n  Append i x  Z ,  Sec t .  Z . 5 . 2 . 2 .  See a l so response to comment 2 . 3 .  As di scussed i n  
the responses to comments 3 . 1 S  and 4 . 7 ,  the experi ence and performance o f  the Fort Lewi s ,  
Wi l sonvi l l e ,  Exxon Donor Sol vent , and H-Coal p i l ot p l ants wi l l  be used to des i gn the demon
s tration  p l ant . Append i x  AA i nc l udes the Pre l im i nary Hazards I denti fi cation  and DOE ' s  p l ans 
for a Hazards  Eval uation program . Al so , as  d i scus sed in  the response to comment 4 . 1 ,  the 
Safety Ana l ys i s Report wi l l  be provi ded pri or  to operati on . See a l so response to comment 
2 . 3 .  

Worker protection programs to reduce any hea l th ri s k s  are a l so d i scus sed i n  Sects . 4 . 1 . 3 . 4 ,  
4 . 1 . 3 . 6 ,  and 4 . 1 . 3 . 7  and Appendi x Y ,  Sec t .  Y . 3 .  

4 . 9  Comment :  The  D E I S  conta i n s  an i nadequate di scus s i on of  emergenci es and  upsets . The proposed 
SRC- I I  p roces s  has never been commerc ia l l y  demonstrated . Si nce rel ati ve l y  l i ttl e 
i s  known about the process i t  i s  l i ke ly  that there wi l l  be unexpected occurrences 
at the p l ant .  ( Commenter :  lS , p .  A-93 ) 

Respon se : As refl ected throug hout the revi sed Appendi x  C and the i mpact analyses i n  the 
revi sed Sec t .  4 . 1 . 3 ,  upsets and emergenc i es are expected and have been a s sessed to the deg ree 
pos s i b l e  based on the cu rrent des i g n . Transportati on acc i dents and resu l ti n g  sp i l l s  are 
d i scussed i n  Appendi x Z of thi s F E I S . See a l so responses to comments 3 . 1  and 4 . 1 .  

4 . 10 Comment :  The  D E I S  fai l s  to  adeq uate ly  d i scuss  the  dangers of sudden venti ng of fl ammabl e and 
toxi c materi al s .  Many questions  rema i n  unanswered concern i ng the venti ng  process . 
How often i s  i t  l i ke ly  to occur? What wi l l  happen i f  the p i l ot i n  the fl are i sn ' t  
operating  at the t ime of the venti ng?  What emi s s i on s  wi l l  resu l t from the use of 
the fl are?  How wi l l  the fl are affect those l i v i ng nearby? Al l of these questions  
s hou l d  have been treated in  the  DE I S . ( Commenters : lS , p .  A-96 ; 1 2 ,  p .  A-3 2 ;  
2S , p .  A-13S)  

Response : An expanded d i s cu s s i on of the vent and fl are system i s  provi ded i n  the rev i sed 
Append i x  C ,  Sect . C . 3 . 5 . 4 .  Emi s s i on s  from the fl are ,  whi ch i s  expected to be used i nfre
quentl y ,  are d i scu ssed i n  revi sed Sects . C . 4 . 1 . 4 ,  C . 4 . 1 . 5 ,  and C . 4 . 1 . 6 of thi s FE I S . Des i gn 
and mon i tori ng measures wi l l  be empl oyed to ensure continuous p i l ot i n  the fl are . The effect 
of the fl are on the s u rround i ng  area i s  di scus sed i n  revi sed Sect . 4 . 1 . 3 . 2 .  See a l so the 
response to comment 3 . 1 .  
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4 . 1 1 Comment : Desp i te the s i gn i fi cant ri sk  of fi re or exp l os i on s , the DE I S  conta i n s  no deta i l ed 
anal ys i s  of the subjec t .  I n  addi tion , the E I S  shou l d  d i scuss  des i gn  methods that 
wi l l  be empl oyed to m i n i mi ze the pos s i b i l i ty of expl osi ons and fi res . (Commente r :  
I S ,  p .  A-95-96 ) 

Response : Major fi res and exp l os i on s  have occurred i n  re l ated i ndustr ies  ( e . g . , petrol eum ,  
petrochemi cal , and refi neri es ) .  DOE recogn i zes the potent ia l  for fi res and exp l o s i ons dur i n g  
operation  of the proposed SRC- I I  demonstration p l ant a n d  wi l l  m i n imi ze t h e  pos s i b i l i ty 
through the Prel imi nary Hazards Identi fi cation Sys tem and Hazards Eva l uation Program as  
d i scussed i n  Append i x  AA  of  th i s  F E I S .  See  a l so Sect . 4 . 1 . 3 . 2  and  responses to  comments 4 . 1 ,  
4 . 3 ,  4 . 5 ,  4 . 6 ,  and 4 . S .  

4 . 12 Comment : One area where the DE I S  i s  defi c i ent i s  transportation  i nc i dents . I t  i s  i nappro
pri ate to d i smi s s  sp i l l s  during  ra i l  transportation  by sayi ng that more hazardous 
substances than th i s  product are transpo rted al l the t ime .  ( Commenters : 4 ,  
p .  A-17 ; 2S , p .  A- 136 ; 1 5 , p .  A-4S) 

Response : A detai l ed di scu s s i on of transportation acci dents has been added to the FE I S  as 
Appendi x Z .  A s ummary of Appendix  Z i s  conta i ned in Sec t .  4 . 1 . 3 . S  of th i s  FE IS . 

4 . 13 Comment :  Section  4 . 1 . 3 . 2 ,  p .  4-6 , paragraph 1 0  - Tra i n  acci dent stati sti cs . Are two un i t 
tra i n s  of 74 cars each suffi c i ent to keep pace wi th the p l ant producti on? How i s  a 
tra i n  defi ned , when i t  i s  determi ned that i n  1975 there were " 1 5  acci dents per 
mi l l i on tra i n  mi l es ? "  I s  a tra i n  7 4  cars each? I s  an acci dent defi ned by a dol l ar 
val ue? How mu ch? Inj u r i e s  or  deaths were not d i scus sed for the rai l transport;  
are any expected? I ncreased traffi c at ra i l road c ro s s i ngs  may l ead to an i ncreased 
ri sk  to the publ i c .  ( Commenters : 3 0 ,  p.  A- 145 ; IS , p.  A-9S ) 

Response : Two un i t tra i n s  of 74 cars each wi l l  be suffi c i ent when the demonstration  p l ant i s  
o perati ng  a t  ful l capac i ty .  A s  d i scus sed i n  Appendi x  C ,  Tab l e  C . 2 ,  the operati ng  on-s tream 
factor wi l l  be con s i derab ly  l ess  than 1 00% of capac i ty during  much of the demonstration 
peri ods . Th i s  makes the acci dent ana l ys i s  in  Appendi x  Z a wo rst-case ana l ys i s .  In  Appendi x 
Z ,  acci dent rates are presented i n  terms of s h i pment  numbers as wel l a s  by tra i n  mi l e  and by 
ton s h i pped . Acci dents reported on the avai l ab l e data base are those i nvo l v i n g  a l oss  of 
$ 2900 or  more . As d i scussed i n  Append ix  Z ,  Sec t .  Z . 2 . 1 . 1 , s h i pment of the SRC- I I  products 
wi l l  on ly  add between 1 . 5 and 7 . 7% to the exi st i ng  tonnage transported over the proposed 
ra i l  l i nes . The capac i ty exi sts  for accommoda t i ng  thi s addi ti onal traffi c .  

4 . 14 Comment :  The tra i n  acci dent ana l ys i s  computi ng the l i ke l i hood that a s p i l l  wi l l  occur i n  the 
ra i l  transport of the SRC- I I  product i s  m i s l eadi ng . The computa t i on ( p .  4-6 ) i s  
based on a f igure representi ng the number of acci dents per mi l l i on tra i n  mi l es o n  a 
nati onal scal e .  Th i s  f igure does not represent the l i ke l i hood of s p i l l s  on the two 
transport routes be i ng cons i dered ; hence , i t  i gnores the effects of traffi c conges
tion , popu l ati on dens i ty and  i ts a s soci ated i ntersecti ng  wi th tra i n  routes , the 
type of car b e i n g  used , and other factors that may i n fl uence acci dent rates al ong  
these  routes . The  acci dent data shou l d  be s pec i f i c  to  the  Northern and  Southern 
transport ra i l  l i nes . ( Commenter :  I S ,  p .  A-97 ) 

Respon se : Speci fi c acci dent rates for the Northern and Southern l i nes were not ava i l ab l e .  
See also responses to comments 4 . 1 2  and 4 . 1 3 .  The new transportation  s p i l l  anal ys i s  deter
mi nes the s p i l l  probabi l i ty by four methods : per s h i pmen t ,  per vol ume , per ton-mi l e ,  and 
per car-mi l e .  

4 . 1 5 Comment :  Sect ion  4 . 1 . 3 . 2 ,  p .  4-7 , Tab l e  - I t  i s  assumed that one-ha l f  o f  a l l acci dents wi l l  
i nvo l ve empty trai ns ;  why? Tra i n  acci dent stati s t i c s  i n  the recent past suggest 
that l arger , heav ier rai l road cars  coupl ed w i th deferred track  and equi pment  mai n
tenance have l ed to a h i g her  i nc i dence of acc i dents caused by eq u i pment (wheel ) and 
track fa i l ure . One wou l d  expect that l oaded tra i ns may be i nvol ved in more 
acc i dents . ( Commenter : 3 0 ,  p .  A-146 ) 

Response : I n  the DE I S ,  i t  was a s s umed tha t one-ha l f of a l l acc i dents wou l d  i nvol ve empty 
trai ns . Th i s  was an error , however , because the " re l ease per acci dent" stati sti c al l ows for 
acci dents i nvol v i n g  empty tra i n s . Therefore , thi s assumpti on was not made i n  the FE IS . I n  
addi t ion , a more compl ete ra i l road acci dent data ba se  was  used i n  the FE I S , and pred i c ted 
acci dent rates were produced U S i ng  four  d i fferent measures  of ra i l  sh i pment  acti v i ty ( see 
Append i x  Z ) . 
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4 . 16 Comment :  The  D E I S  fai l s  to  d i scuss  the  pos s i b i l i ty of s p i l l s  of hazardous materi a l s .  
( Commenters : 18 , p .  A-94-95 ; 28 , p .  A-136 ) 

• effects on groundwater and surface water , 
• mi ti gat i n g  measures , and 
• di scu s s i on of Fort Lewi s sp i l l . 

Response : Each of these i ssues i s  addres sed i n  the added Appendi x  Z of thi s F E I S  and i n  
Sect . 4 . 1 . 3  ( DE I S  and FE I S ) . 



A- 1 83 

5 .  H EALTH EFFECTS 

5 . 1  Comment :  The Draft E I S  i s  i nsuffi c i ent , i naccurate , or  mi s l ead ing  i n  seven areas of i ts 
treatment of the occupati onal impacts of the S RC- I I  pl ant p l anned for Fort Marti n ,  
Wes t  Vi rg i n i a .  ( Commente r :  4 ,  p .  A-1 5 )  

1 .  The document underestimates and m i s l eads the publ i c  as  to the degree o f  hazard 
assoc i ated wi th the S RC- I I .  

2 .  I t  mi s i nterprets the hea l th experi ence of the Fort Lewi s ,  Wash i ngton , p i l ot 
p l ant . 

3 .  I t  i s  c l early l ac k i ng i n  i ts expos i ti on of  a worker protection program that 
wi l l  addres s  not the pl ant des i gn , but come i nto p l ay after the p l ant i s  
bu i  I t .  

4 .  I t  does not address  the maj or impacts of unexpected events such  as  expl osi ons 
or prol onged re l ease of tox i c  gases . 

5 .  I t  underestimates the hazard and does not deal wi th the pub l i c  heal th hazards 
posed by the use  of the fue l s the SRC- I I  wi l l  produce . 

6 .  I n  a l l ,  because  of i ts own contrad i ct ions , i ts mi s i nterpretati ons , and i ts 
omi s s i ons , the DES i s  not a cred i b l e  document .  

7 .  F i nal l y ,  the  DES  ma kes c l ear  the  i ntent that SRC- I I  become a hea l th experiment 
and that the resi dents and workers of t h i s  regi o n  are s ubjects for that experi 
ment . ( Commenter :  37 , p .  A-158 ) 

Response : Spec i fi c  areas noted i n  most of these comments are d i scussed i n  detai l i n  the 
responses  to speci fi c  comments in thi s sect i on . Genera l responses , in order , are 

1 .  Section 4 . 1  of th i s  F E I S  has been extens i ve l y  revi sed and expanded in response to 
comments wi th i nputs and rev i ews by hea l th effects experts . Appendi x  Y has a l so been 
added . 

2 .  Secti ons  4 . 1 . 1  and 4 . 1 . 3  and Appendi x Y address  the heal th experi ence of the Fort Lewi s 
p i l ot p l ant i n  a more c l ear and s c i enti fi c manner .  

3 .  Sect i on 4 . 1 . 3 . 6  a nd  Append ix  y ,  Sect . Y . 3 ,  d i s cu s s  t he  worker protect ion  program . 

4 .  Secti on 4 . 1 ,  Append i x  AA , and Appendi x  C more thorough ly  d i s cu s s  upsets and emergency 
events . Append i x  C ,  Sect . C . 3 . 8 ,  spec i fi ca l l y  d i scusses  tox i c  gases . See a l so 
responses to comments 4 . 1 , 4 . 3 ,  4 . 5 ,  4 . 6 ,  4 . 8 ,  and 4 . 1 1 . 

5 .  End-use combust ion  i s  di scus sed i n  Sec t .  4 . 1 . 3 . 1 0  and Append ix  C ,  Sec t .  C . 7 .  Transpor
tati on sp i l l s  are d i scus sed in Sec t .  4 . 1 . 3 . 8  and Append i x  Z. The way in wh i c h  hea l th 
effects affected market sel ect i on for SRC products i s  d i s cu ssed i n  Appendi x  Z ,  Sect . 
Z . l . l . 

6 .  As noted i n  i tems 1 through 4 above , rev i s i on s  have been made . 

7 .  Section 4 . 1  addresses thi s po i nt ( occupati onal and publ i c  heal th protecti on  measures ) .  
See a l so response  to comment 5 . 4 .  

5 . 2 Comment : The DES c l a i ms the p l ant wi l l  not cause a n  " undue r i s k "  to e i ther the work force , 
the publ i c ,  or the envi ronment .  There i s  no sc i enti fi c bas i s for th i s  s tatement . 
" Undue"  means i nappropri ate or unsui tab l e .  How does DOE defi ne appropri ate and 
s u i tab l e r i s k  or acceptabl e l evel s of exposure for substances whose danger i s  
ac knowl edged by government ,  i ndus try , and i ndependent expert s ?  ( C ommenters : 1 5 ,  
p . A-50 ; 30 , p .  A-145 ) 
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Response :  Thi s phrase has  been del eted in  the  FE I S .  The  FE I S ,  i n  Sec t .  1 ,  outl i nes DOE ' s  
approach to synfue l s  ri s k  as sessments and the ongoi ng programs to obta i n  data i n  s upport of 
ri s k  assessmen t .  There appears to be , at thi s po i nt ,  no s i ng l e ,  accepted , s c i enti fi cal l y  
val i d  way to quant i fy ri s k ,  as  measured by morta l i ti es and morb i d i ti e s  i n  occupati onal l y  and 
envi ronmenta l l y  exposed popu l ations  or  as  measured by l os s  of hab i ta t ,  eco l og i cal  product iv i ty ,  
etc . , for the SRC process o r  estab l i s hed techno l og i e s  s uch  a s  petrol eum refi n i ng ,  petrochemi cal 
synthes i s ,  or coal coki n g .  As stated i n  the revi sed Sect . 4 . 1  of  th i s  FE I S ,  in recent years 
i t  has become apparent that there i s  a ri s k  of cancer to workers assoc i a ted wi th the coa l 
coki ng and petrol eum refi n i ng i ndustri es . Based on ep i demi o l o g i ca l  data , changes i n  work
force practi ce and i n  i ndu stri al  hyg i ene and personnel mon i tori ng are conti nua l l y  bei n g  
devel oped a n d  upgraded i n  these i ndustri es . Regu l ation  as  t o  speci f i c  hazard i s  ei ther i n  
p l ace o r  bei ng consi dered by Federal and state agenc i e s . I n  the case of SRC- I I , a research 
program i n  progress  i s  attempt ing to defi ne el ements of b i omedi cal  and eco l ogi cal  ri s k  and 
wi l l  a i d  in a s sess i ng the magn i tude of that ri s k  and i n  devel opi ng control s to amel i orate 
the ri s k  ( Appendi x V ) . The SRC- I I  process ,  l i ke a l l techno l og i es i nvol v i ng chemi cal and 
p hysi ca l  agents , i s  not devo i d  of r i s k .  Where it d i ffers from estab l i shed tec hno l og i es i s  i n  
the ongo i ng attempts to amel i orate ri s k  before the SRC- I I  proces s  becomes a l arge- scal e 
supp l i e r  of ene rgy needs . 

5 . 3  Comment :  The  proposal s i n  th i s documen t  as s ume that  p roposed equi pment and  components wi l l  
be abl e to wi thstand the harsh envi ronmental cond i ti ons  of the proces s .  Recent 
publ i s hed reports ( Chemical Engineering, June 2 ,  pp . 35-38 ) i ndi cate severe mate
r i a l  prob l em s ,  whi ch trans l ate i nto i nc reased fug i ti ve emi s s ions  and more frequent 
ma i ntenance and repa i rs , that i s ,  i ncreased worker exposure .  ( Commente r :  30 , p .  
A- 144)  

Res onse : Fug i ti ve emi s s i on s  wi l l  be moni to red as part of the i ndustri a l  hygi ene program 
revi sed Sects . 4 . 1  and 4 . 5  and Appendi x V ) . Al so , as descri bed i n  revi sed Append i x  C ,  Sect . 

C . 3 . 5 . 1 ,  a "di rected mai ntenance program" wi l l  be used i n  whi ch  mon i toring  fugi ti ve emi s s i on s  
wi l l  defi ne when mai ntenance i s  requi red and when t he  ma i ntenance i s  s uffi c i en t .  See al so 
the response to comment 3 . 18 .  

5 . 4  Comment :  There is  no mention  of the  hea l th of commun i ty resi dents in  the fi ve-county area 
surround i ng the SRC- I I .  Because there are no comprehens i ve hea l th stati sti c s  for 
our  area now , there wi l l  be no way to eval uate the re l at ionsh ip  between changi ng 
heal th patterns as  a resu l t of  the SRC- I I .  Wi thout basel i ne hea l th data , i t  wou l d  
be nearl y i mposs i b l e to ever determi ne whether the SRC- I I  " experiment" was s uccess
ful . ( Commenter :  1 5 ,  p .  A-50 ) 

Response : Process  emi s s i ons wi l l  be mon i tored a s  di scus sed i n  Sects . 4 . 1  and 4 . 5  and Appendi x  
Y o f  the FE I S .  The p l ant des i gn and moni tori ng o f  p l ant  operations  are a i med a t  reduc i ng 
emi s s i o n s  to the l owest pos s i b l e  l evel to ensure mi n imal pub l i c  exposure . 

5 . 5  Comment :  The DES g i ves  l i ttl e treatment to the toxi c i ty of the SRC- I I  products . A recent 
report prepared for DOE i ndi cates that most  of these products are more heav i l y  con
tami nated than the conventi onal  oi l -del i vered products they wou l d  substi tute for 
( Envi ro Contro l , " Re l ati ve Hea l th Effects of Gaso l i ne and Heati ng Fuel Deri ved for 
Petro l eum or Syntheti c Sources , "  Draft , May 1 3 , 1 980 ) . The DE I S  s hou l d refl ect 
consi derat ion  of thi s report and other ava i l ab l e  i nformation  that has been i gnored . 
( Commenter :  1 8 ,  p .  A-92 ) 

Response : I t  shou l d  be noted that the draft report ci ted i n  the comment has  not undergone 
l ndependent sc i enti f i c  revi ew and may not be readi l y  ava i l ab l e  to the general publ i c . Further
more , due to i ts pre l imi nary nature , thi s materi al  has not been used as  a major reosurce i n  
the E I S  preparat ion . The FE I S  now descri bes the data base avai l ab l e  i n  publ i s hed and revi ewed 
documents , wh i ch may be used i n  the deve l o pment of control procedures . Al so , the new Append i x  
Z di scusses  how t h e  heal th effects characteri sti cs o f  t h e  SRC- I I  product i nfl uenced the 
sel ection of markets and end u sers . 

5 . 6  Comment : The draft E I S  notes ( p .  4 - 2 )  that the fuel tested ( and found hazardous )  from the 
Fort Lewi s p l ant contai ned " s i gn ifi cantl y l es s "  of the most toxi c and cancer
cau s i ng c hemi cal s ( i n  the heavy di sti l l ates ) than the fuel to be produced i n  
Monongal i a  County . The Fort Marti n fuel i s  l i ke ly  to be even more hazardous  to 
thi s commun i ty and work force . ( Commenter :  4 ,  p .  A-1 6 )  

--
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Response : The fu l l -range SRC- I I  fuel o i l from Fort Lewi s and the proposed demonstrati on 
p l ant conta i ns e s senti al l y  the same amount of tox i c  materi a l s .  The mai n  concern i n  the 
demonstration  pl ant ari ses from the di sti l l at ion  of the ful l -range materi a l  i nto a mi ddl e and 
a heavy d i s ti l l ate . I nd i cati ons are that the tox i c  materi al s are h i g h  boi l i ng  and the refore 
concentrate i n  the heavy d i s ti l l ate . 

5 . 7  Comment : Perhaps the most seri ous omi s s i on from the d i scus s i on of hea l th and envi ronmenta l  
hazards i n  t he  DES i s  t he  l ack  of any mention  at a l l of the  on ly  major epi demi o
l og i ca l  experi ence ava i l ab l e .  Th i s  i s  the  s tudy of sk in  cancer i nc i dence among 
workers empl oyed at  the coal hydrogenation p l ant at Inst i tute , West Vi rg i n i a , i n  
the 1 950s . The DES ' s  eva s i ve attempt to d i st i ngu i s h  th i s  data away cannot pos s i b l y  
succeed wi thout more data o n  the Fort Lewi s experi ence y i e l d i ng conv i nc i ng reasons 
why the I n sti tute experi ence shou l d not be accorded great we i gh t .  ( Commenter : IS , 
p .  A-S9) 

Respon se : Data from the I n s ti tute p l ant and the i r  appl i cab i l i ty to the Fort Lewi s exper i ence 
have been i nc l uded i n  the d i scuss ion  in the revi sed Sec t .  4 . 1  of the F E I S . See al so response 
to comment 5 . 24 . 

5 . S  Comment :  The DES provi des no deta i l s  on the ki nds of i ndustri a l  hygi ene meas ures that are 
fol l owed at Fort Lewi s ,  the k i nd of mon i tori ng  of exposure bei n g  done , and the k i nd 
of med i ca l  s urvei l l ance be i ng performed . ( Commenter : IS , p .  A-S9 ) 

Respon se : Revi sed Sec t .  4 . 1  and Append i x  Y of the FE IS  i nc l ude a deta i l ed d i scus s ion  of the 
i ndustri al  hyg iene measures and moni tori ng pl anned for the demonstrati on p l ant as we l l  as 
the i r  rel at i onshi p to the Fort Lew i s  program . 

5 . 9  Comment :  I n  DOE ' s  own 1 i terature on the  med i ca 1 program at  Fort Lewi s they repo rted " tran
s i ent  dermati t i s  from s k i n  contact wi th the coal -deri ved materi a l , "  photosens i ti za
tion of  the s k i n ,  and fo l l i c u l i t i s .  (Commenters : 4, p.  A- 16 ; 30 , p.  A-144 ) 

Respon s e :  There have been some cases of eye i rri tati on and photodermati t i s  a t  Fort Lewi s .  
Fol l i cu l i t i s  takes the form o f  a condi tion  cal l ed "mechan i c ' s  acne " ;  a common cond i t ion  i n  
workers such  a s  roofi ng workers , auto mechan i cs , etc . , whose job  requ i res contact wi th o i l s  
and greases . There i s  no known correl at ion between thi s cond i ti on , wh i c h  i s  primari l y  of 
cosme t i c  concern , and more serious cond i ti ons s uch as s k i n  cancer , tumors , etc . Further , the 
condi t i on i s  amel i orated through the natural s l oug h i n g  of s k i n  when the worker stops con
tacti ng such  materi a l s .  

5 . 10 Comment :  The  D ES states ( p .  4- 1 )  that  f ive years of operati on at Fort Lew i s  " i s  wel l beyond 
the l atency peri od of about 100 days for the appearance of s k i n  tumors i n  experi 
ments wi th l aboratory an ima l s . "  Th i s  s tatement i s  i ncorrect ,  based on the DOE ' s  
own research from the Battel l e  Memori a l  I n st i tute . The cancer l atency peri ods i n  
a l l mice  except those expo sed to nearly l ethal doses was con s i derab ly  l onger than 
100 days ; the researchers are st i l l  fo l l owi ng many an ima l s  after 456 days . Further , 
i t  i s  i nval i d  to rel ate the cancer l atency peri od i n  experiments wi th l aboratory 
mi ce to that i n  h umans . I t  i s  wi dely recogni zed that most cancers of i nternal 
organs wi l l  not show up  for 10  to 20 years after i n i t i a l  expos ure . Fi ve years of 
mon i tori ng of the Fort Lewi s workers i s  not enough time to say anyth i n g  reas suri ng 
about the effects of these chemi ca l s .  (Commenters : 4 ,  p .  A-1 6 ;  I S ,  p .  A-SS) 

Response : The i nference drawn from the DEIS  i s  i naccurate ; see Sec t .  4 . 1 . 1  of the F E I S . 

5 . 1 1 Comment : The Fort Lew i s work force i s  too sma l l a sampl e to warrant putti ng fa i th i n  the 
absence of observed effects . Effects occurri ng at very serious  rates can escape 
detection  i n  sma l l s tudi es . ( Commenter : I S ,  p .  A-SS ) 

Respons e :  Sect ion 4 . 1  of  the F E I S  has been revi sed to refl ect these concerns . 

5 . 12 Comment : The DES s tates that most  of the s i gn i fi cant human exposure to SRC- I I  materi a l s 
wou l d be from acute ra ther than chron i c  epi sodes and wou l d  ari se from occa s i onal 
acc i dental emi s s ions  or  s p i l l s .  However ,  the PAH benzo ( a j pyrene i s  known to be 
carci nogen i c  in s i ngl e dose experi ments ; and , other pol ycycl i c  aroma t i c  hydro
carbons present in coa l , such  as chrysene , methchrysenes , benzanthracenes , benz
acri d i nes , ami noanthracenes ,  ami nofl uorenes , and naphthyl ami nes , are a l so among  the 
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most potent carci nogens known . Th i s  ra i ses the very rea l pos s i b i l i ty of 
s i g n i fi cant carc i noge n i c  r i s k  ari s i ng from short-term l eaks  and sp i l l s ,  and th i s  
s hou l d be addressed i n  the D E I S . ( Commente r :  1 8 ,  p .  A-82 ) 

Respon se : PNL data ( refs . 1 and 2 of revi sed Sec t .  4 . 1  of the F E I S )  demonstrate that l ong
term exposures to h i gh concentrations  of heavy coal l i q u i ds were requ i red for tumor i nduc tion 
i n  m ice . I t  i s  anti c i pated that ri s k  of tumor i nduction wi l l  decrease at the s i ng l e  doses 
expected i n  human occupati onal  or  envi ronmental  exposure . Based on ava i l ab l e data wi th mi ce , 
we cannot say whether there i s  a thresho l d  for s k i n  dose at  wh i c h  no effect occurs o r  whether 
there wou l d  be some s k i n  cancer ri s k  at any s k i n  dose past zero . I n  other words , the data 
base for SRC mater i a l s does not a l l ow one to s ay what the quanti tati ve ri s k  to humans wou l d 
be for a s i ng l e-dose exposure to SRC materi a l s .  

5 . 13 Comment : The defi c i enci es of the DES may wel l be due to the fact that the l i s t  of preparers 
i n  Sec t .  V i nc l udes no one wi th profess i onal tra i ni ng and experi ence i n  tox i co l ogy , 
epi demi o l ogy , or other dTSci pl i nes concerned wi th eva l uati o n  of chemica l  hea l th 
hazards  ( e . g . , b i ochemi stry , b i ophys i ol ogy , patho l ogy , pharmacol ogy , or  medi c i n e ) . 
DOE wi l l  have to en l i s t  the ass i s tance of p rofe s s i o na l s  wi th appropri ate experti se 
to prepare a n  adequate analys i s  of the hea l th and envi ronmental hazards posed by 
th i s  p l ant . ( Commenters : 4 ,  p .  A- 1 8 ;  1 8 ,  p .  A-81 ) 

Response : Secti on  5 of the F E I S  deta i l s  the trai n i ng and experi ence of preparers of the 
F E I S . 

5 . 14 Commen t :  As poi nted out by both Dr .  George P i ckett , State Hea l th D i rector , and Mr . Carl 
Beard , State Ai r Pol l ut ion  Control D i rector , far too much i s  unknown about the 
emi s s i on s  from thi s process to assess  i ts effec ts on the hea l th and wel fare of the 
c i ti zens  of the commun i ty .  ( Commenter : 37 , p .  A-158 )  

Response : See response to comment 5 . 4 .  

5 . 15 Comment :  The DES  fa i l s  to  present a compl ete eva l uati on  of the  c hemi ca l s  that are known and 
potenti a l  dangers to human hea l th and the envi ronment  a s soc i ated with the SRC- I I  
process . I t  fai l s  to d i scuss  ei ther the number of dangerous  substances found i n  
the process streams , wastes , and products , o r  the fu l l  range of adverse effects 
( range from cancer and mutation  to neuro l og i c a l  d i sorders )  reported  to be asso
c i ated wi th them . The dangerous chemi cal s i nc l ude benzene , a n i l i ne ,  i ndol e ,  
q u i no l i ne ,  phenol , and cresol s ,  thi ophene , hydrogen s u l fi de ,  carbon d i su l fi d e ,  
arsen i c ,  mercury ,  n i ckel , chrom i um ,  l ead , and cadmi um . ( Commenter : 18 , p .  A-80 
and A-82 to A-86 ) 

Response : DOE recogn i zes that a ny comp l ex hydrocarbon materi a l  such  a s  petrol eum or process 
and product streams from SRC wi l l  conta i n  l i teral l y  tens of thousands of compounds rangi ng 
from harml ess  to harmful a s  s i ng l e  enti t ie s . A defi n i t ion  of harm based on propert ie s  of 
s i ng l e  agents may not cover the actual and observed effects of a mi xture of those agents 
because both pos i t i ve and negati ve b i ochem i c al and b io l ogica l  synerg i s ti c  i nteractions  among 
agents may occu r .  Chemi cal enti ti es of greatest concern are di scussed in the assessment 
methodol ogy secti ons  ( Sects . 1 and 4 . 1  and Append i x  C) of the revi sed FE I S .  

5 . 16 Comment :  Occupati onal  exposures wi thi n the p l ant wi l l  not be  l i mi ted to s k i n contact .  On p .  
4-3 , the E I S  i de nt i f ies  aerosol s of the heavy proces s  materi a l s a s  the l i ke ly  
source of i nha l ati on exposures and  i ngesti ons . But i t  i mmedi ate l y  d i spenses wi th 
these hazards  by stati n g  that the materi a l s  are of l ow vo l ati l i ty ( i rre l evant to 
aerosol  exposure) and that the exposures "wou l d  be i ns i gn i fi cant i n  re l ati on to 
derma l exposures . 1I No j u st ifi cation  for thi s i s  g i ven . Indus tri a l  data from a 
s i mi l ar faci l i ty has  shown very h i gh concentration  of carci noge n i c  materi al  wi thi n 
200 ft of major  process fug i ti ve aerosol  generators . ( Commenter : 4 ,  p .  A-1 6 )  

Response :  The F E I S  has been revi sed regardi ng the s i gn i fi cance o f  derma l and i nhal ati on  
exposures . As defi ned in  a seri es of status reports by  PNL ( refs . 1 and  2 of Sec t .  4 of thi s 
F E I S  and PNL , Chemical ,  Biomedica l and Eco logical Studies of SRC-I Materials from the Ft . 
Lewis Pi lot Plan t :  A Status Report, Draft prepared for DOE under Contract DE-AC06-76 RLO-
1830 , R i ch l and , Was h . ) ,  materi a l s known to cause b i o l og i cal  effect ( mutagenes i s  and perhaps , 
by extrapo l ati on , carci nogenes i s )  are of l ow vol ati l i ty and h i g h  boi l i ng poi nt .  Th i s  does not 
mean that there wou l d be no p u l monary exposure ;  it  means that concerns re l at i ve to pu l monary 
exposure may be restri cted to process streams conta i n i ng h i g h  bo i l i ng poi nt  materi a l s .  I t  
shou l d  b e  noted that thi s refers t o  hazards re l ati ve t o  carci nogen i c i ty o n l y .  DOE i s  fu ndi ng  
stud i e s  o n  i nhal ation  tox i co l ogy .  See  a l so response to  commen t  5 . 3 .  
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5 . 1 7 Comment :  Sect ion 4 . 1 . 1 ,  p .  4-2 , paragraph 2 ,  l i ne 7 - What does "marked reducti ons " mean? 
Many PAHs and aromati c ami nes do not have any estab l i shed exposure standards . 
Al though a 9 9 . 999% reduc ti on may be ach i eved , the compounds may sti l l  be present at 
hazardous concentrations . ( Commenter : 30 , p .  A-144 ) 

Respon se : Many aromati c ami nes and PAHs do not have estab l i shed s tandards . On the other 
hand , there are N I OSH standards for coal tar p i tch vo l ati l es ,  a mi xture conta i n i ng a variety 
of carci noge n i c  chemi cal s .  As d i scu ssed i n  response to comments 5 . 2 ,  5 . 12 ,  and 5 . 15 ,  al though 
these standa rds  may not resu l t  i n  zero ri s k  i n  i ndustri es presentl y u s i n g  them , they wi l l  
p robab l y  resu l t  i n  s i g n i fi cant decrease i n  ri s k .  

5 . 18 Comment :  Accord i n g  to  the DES , " the hydrogenation  rea ction  produces compl ex organ i c  mate
r i a l s wh i ch have the potenti al  for seri ous  adverse heal th effects ( p .  4-3 ) . "  
Al thou gh not proven by d i rect experiments , i t  i s  su spected that these materi al s are 
carci nogen i c  o r  tox i c  to man ( p .  4-1 ) .  Because of these susp i c i on s , we are assured 
that " DOE  i s  acti ve ly  engaged in a mu l ti -mi l l i on-do l l ar-per-year comprehens i ve 
program for characteri z i ng ,  asses s i ng , and control l i ng the hea l th effects of SRC 
materi al s .  Maj or  l ong-term chemi cal and b i o l o g i cal  test ing  stud i e s  are underway . . .  " 
( D E I S ,  p .  4-1 ) 

The imp l i cati on here i s  that l i ttl e i s  known of the hea l th effects of the materi al s 
produced i n  the SRC process , that what i s  known i s  not proven , and that much 
research is  needed before anyone can say whether the SRC proces s  i s  safe or  
dan gerou s .  None of these  i mpl i cati ons  i s  true . I t  i s  al ready known tha t SRC 
process ma teri al s ,  emi s s i ons  i n s i de and outs i de the p l an t ,  and the end product 
i tsel f wi l l  a l l conta i n  compounds capabl e of produc i ng geneti c mutati o n ,  b i rth 
defects , and cancer .  ( Commenter : 4 ,  p .  A-1 5 )  

Response : DOE has c l a ri fi ed these poi nts i n  rev i sed Sec t .  4 . 1 .  However , i t  shou l d be noted 
that many processes ( petrol eum refi n i ng , coa l coki n g ,  petrochemi cal synthes i s )  i nvo l ve the 
use  and/or synthes i s of materi al s known to cause cance r ,  mutati ons , etc . See al so res ponses 
to comments 5 . 1 ,  5 . 2 ,  5 . 5 ,  5 . 6 ,  and 5 . 1 5 .  

5 . 19 Comment :  Section  4 . 1 . 3 . 1 ,  p .  4-4 , paragraph 2 - The use  of engi neeri ng control s i s  the fi rst 
l i ne of defense for protect ing  the safety and heal th of wo rkers . Resp i ratory 
p rotect ion fo r the worker shoul d be u sed i n  a jud i c i ou s  manner after other means 
have been exhaus ted . ( Commenter :  30 , p .  A-14 5 )  

Respons e :  As d i scussed i n  revi s ed Append i x  C ,  Sect . C . 3 . 9 ,  safety and envi ronment ( i nc l ud i ng 
hea l th )  are the two h i ghest des i gn pri ori t ies  for t h e  demonstration  p l ant . Engi neeri ng  
control s are d i scussed in  revi sed Sect . 4 . 1 . 3  and  Appendi x  C ,  Sect .  C . 3 . 5 .  See  a l so the 
response to comment 4 . 1 .  

5 . 20 Comment :  The DES states  ( p .  4-4 ) that " some s k i n  contact wi l l  be i nev i tab l e  for some members 
of the mai ntenance c rew . "  Th i s  i s  fo l l owed by the statement that , " Effects of s uch 
exposure can be mi n imi zed by proper wa s h i ng techn i ques . "  However , Gul f ' s  operator 
of  the Fort Lewi s p l ant reports that some of the po l ynuc lear  aromati c materi al s 
cannot be wa shed off the s k i n .  The DES i gnores the fact that once SRC- I I  process 
materi al  contami nates  a worker ' s  s k i n ,  " i ts compl ete and i mmedi ate remova l i s  im
poss i b l e . "  ( Commenter :  4 ,  p .  A- 1 6 )  

Restonse :  The  questi on i s  not  whether was h i n g  removes PAH ma teri a l  compl ete ly  and  i mmed i -
ate y ;  the quest ion  i s  whether or  not was h i n g  amel i orates  ri s k .  The l ack  o f  s k i n  tumors , a t  
th i s t i me ,  i n  the Fort Lewi s worker popu l ation  versu s  thei r presence at much earl i er t imes i n  
the I n sti tute , West  V i rg i n i a , popu l a t i on wou l d  i mp l y  that wash i ng ,  al ong wi th other  i ndustri a l  
hygi ene act ions  may amel i o rate ri s k .  I t  i s  recogn i zed that the fi ve years o f  operati ng  
experi ence at Fort Lewi s i s  not  conc l u s i ve .  

5 . 2 1 Comment :  Al though i t  woul d be d i ffi c u l t to demons trate i n  humans ,  such  b i ndi ng to ti s sues 
may occur in  the l ungs as  wel l ,  converti ng a h i gh l evel acute expo sure to a l ong
term contact wi th the toxi c ma teri a l s .  I n  l aboratory experiments wi th an ima l s ,  
coal  tar materi a l s  were admi n i stered i nto the l ungs . The tumors produced were 
found to be c l ose ly  a s soc i ated wi th and conta i n  brown or b l ack coal tar spots , 
suggesti ng that the materi al s were bound to l ung  ti s sue and caused the tumors by 
the i r d i rec t ,  l ocal chemi cal  act i on . ( Commente r :  4 ,  p .  A-18 )  
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Response :  The method o f  expos ure ( i n suffl ation  i n  the referenced wor k )  to l ungs h i gh ly  
affects resul ts in terms of tumori genes i s .  C i garette smoke i s  not carci nogen i c  to rodents . 
A pel l et of tobacco smoke condensate i s .  The l ung has mec hani sms for remov i ng sma l l and 
l arge part i c l es . I t  does not have mec hani sms for removi ng surfi c i al l y  imp l anted pel l ets or  
for  removi ng l arge c l umps of mater ia l  g i ven by  i ntratracheal i nsti l l at ion . 

5 . 22 Comment :  Sect ion  4 . 1 . 3 . 1 ,  p .  4-4 , paragraph 2 ,  l i ne 5 - " such contact can be moni tored by UV 
l i ght  exami nati on . 1i Thi s i s  a controver s i a l  area . Whi l e  some carci nogen i c  mate
ri al s fl uoresce , others do not .  Conversel y ,  many noncarc i nogen i c  materi al s al so 
fl uoresce . There i s  a l so concern of the r i s k  of s k i n  sen s i ti zation and promotion of 
carci nogen i c  effects . Because of these potent ia l  ri s k s , N I OSH i s  currentl y recom
mendi ng the UV exami nati on be conducted under med i cal supervi s i on . ( Commenter : 
30 , p .  A- 145 ) 

Response : I t  i s  not c l ear what effects UV l i g ht m i g ht have on tumori genes i s ,  nor i s  i t  c l ear 
that i t  detects al l carc i nogens wh i c h  mi ght be present i n  compl ex hydrocarbon mi xtures s uch  
as  SRC . However , UV l i ght  i s  useful for detect ing  s urface contami nation due  to  sp i l l s  and 
l ow-l evel UV may al so be usefu l to mon i tor s k i n  contami nat ion . Rev i sed Sect . 4 . 1 . 3 . 6  states 
that l ow-l evel UV mon i tori ng wi l l  be assessed as  a techn i q ue for i mprov i ng worker hyg i ene . 
I f  thi s i s  concl uded to be a safe and effecti ve practi ce , i t  wi l l  be made avai l ab l e  to 
workers as they pass  through the change faci l i ty .  

5 . 23 Comment :  The  DES i mpl i es that  worker exposure to  hazardous materi a l s wi l l  be mi n i mal  
( p .  4-4 ) : " Exposure mechani sms for the p l ant work force wi l l  vary s i gni fi cantl y ,  
depend i ng  o n  job  a s s i gnment ;  ma i ntenance and operati ng personnel wi l l  recei ve the 
h i ghest exposure duri ng  mai n tenance operati ons . Exposure mechani sms for the work 
force not d i rectly i nvol ved in ma i ntenance wi l l  be l es s . "  Env i ro Control , i n  i ts 
study of the Fort Lewi s operation  g i ves a d i fferent p i cture of exposure . "Of the 
184 workers at the Fort Lewi s pl ant , 1 3 3  were i denti f ied by job a s s i gnment as 
hav i ng potenti a l  expos ure to process contam i nants . "  ( Commenter : 4 ,  p .  A- 1 8 )  

Response : Al l personnel worki ng  i n  the mai n  proces s  area at Fort Lewi s may be exposed to 
some amount of S RC mater i al s .  However , extent of exposures  i s  a functi on of job  a s s i gnment , 
and i ndeed , mai ntenance peop l e may have h i gher degrees of exposure . 

5 . 24 Comment : I n  1 95 2 ,  an experi mental coal  l i q uefaction  p i l ot began operati on at Insti tute , West 
V i rg i n i a .  Before c l o s i ng in 1 963 , the pl ant emp l oyed 3 59 workers . The i nc i dence 
of s k i n  cancer among these workers has been reported a s  between 16  and 37  ti mes 
greater than wou l d be expected i n  a s i mi l ar nonexposed group . S i nce not enough time 
has passed for researchers to anal yze cancers of other organs ( l ung , bra i n ,  
s tomach ,  and scrotum ) i n  these wo rkers , o r  the overa l l death rate , the u l timate 
resu l t  of  thi s human experi ment i s  sti l l  unknown . ( Commenter : 4, p .  A- 16 ) 

Response : The I n s ti tute workers , as of th i s  time , do not appear to s how a h i gher rate of 
sys temic cancer than the general popu l at ion ( A .  P a lmer , "Morta l i ty Experi ence of 50 Workers 
wi th Occupati onal Exposure to the Products of Coal Hydrogenati on Processes , "  i n  Symposium 
on Potential Hea l t h  and Environmental Effects of Synthetic Fossi l Fue l Techno logies, 
CONF-780903 , ORNL , Oak  R i dge , Tenn . ,  1 979 ) . I t  shou l d  be noted that the I nsti tute work force 
was too smal l to make th i s  observati on stati sti cal l y  s i gn i fi cant . 

5 . 25 Comment :  The  DES i s  contrad i ctory in  i ts analys i s of p l ans for  tox i c  materi al  control . The 
i ntroducti on ( p .  x i x )  s tates that exi st i ng  regu l ations  wi l l  not assure el i m i nation  
of r i s ks associ ated wi th the  materi a l s  found in  SRC- I I .  But  what i s  the  goa l  of  
the  DOE control p l an? The  Project Envi ronmental P l an states ( p .  T-4 ) that they 
wi l l  app ly  "pol l uti on control s and mi ti gati on procedures for compl i ance wi th 
exi st i ng regu l at ions  for the demonstration  p l a nt . "  Whi l e  admi tti ng the i nadequacy 
of cu rrent envi ronmenta l and occupati onal hea l th standards for SRC- I I  materi a l s ,  
the DES makes c l ear that compl i ance wi th the i nadequate standards i s  Gul f and DO E ' s  
goal . ( Commente r :  4 ,  p .  A- 18 )  

Response : DOE ' s  approach to ri s k  asses sment for synfuel s  i s  outl i ned i n  Sec t .  1 of the rev i sed 
FE I S .  Current requ i rements ( EPA, N I OSH , etc . )  requ i re the SRC- I I  faci l i ty to meet exi st i ng 
regu l at ions . The research program in p l ace wi l l  aid i n  defi n i ng presently nonreg u l a ted 
c hemi cal s of concern , both before p l ant operati ons beg i n  and duri ng  p l ant operations . Thi s 
act i on , anti c i pating  regul at ion , s hou l d  al l ow ongoi ng devel opment of appropri ate control s and 
procedures . The revi sed S ummary and Sec t .  2 . 1 . 1  s tate that , i n  the absence of spec i fi c  regu
l atory gu i del i ne s , many mi ti gation measures  wi l l  be used to  mi n i mi ze the rel ease of harmful 
c hemi cal s .  [The PEP  has been repl aced by more deta i l ed p l anning  ( see Sect . 4 . 5  and Appendi x  Y ) . J  
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5 . 26 Comment :  The most  shock ing  part of the DES i s  i ts c l ear i mp l i cation that the demons tration 
p l ant is  i ntended as a hea l th experi ment in  whi ch the workers and res i dents of the 
regi on are to be the gu i nea p i gs ( p .  4-59 ) . Accordi ng to the DES , DOE wi l l  devel op 
a program to mon i tor p l ant emi s s i ons , moni tor the regi on ' s  envi ronment , moni tor the 
worker ' s  envi ronment ,  conduct medi cal exami nati ons of the work force " to mon i tor 
the response of i nd i v i dual s to occupati onal exposures , "  and conduct research to 
d i scover how workers and the env i ronment respond to c hemi cal s in the SRC ( pp .  4-59 
to 4-62 ) . Th i s  i s  exactly how experi ments on g u i nea p i gs are carri ed out .  
( Commenter :  4 ,  p .  A-18)  

Response : See res ponse to comment  5 . 4 .  The mon i tori ng prog ram wi l l  ensu re that p l ant 
des i gn meets the objecti ve of m i n ima l  worker and popu l ation  exposures . 

5 . 27 Comment : Section  4 . 1 . 2 ,  4th l i ne from bottom - "essenti al ly free of mutageni c  and carci no
gen i c  acti vi ty . . .  " One must not forget though that the l i ght hydrocarbon 
fracti ons conta i n  some potent i a l l y  toxi c materi al s .  I t  i s  true that mi crobi o
l og i cal and an ima l  tests  have shown l i ttl e if any mutagen i c  or carci nogen i c  
acti v i ty i n  the sampl es  tested to  date . However , because coal compos i ti on may vary 
w i t h i n  the s ame coal seam and because the cond i t i ons  under wh i ch prev i ou s l y  tested 
p i l ot p l ant samp l e s  were taken may vary from those proposed for the demo p l ant , a 
stati st i cal l y  val i d  number of demo samp l es wi l l  be needed to provi de assurances 
that the l i ght  hydrocarbon fracti ons  are "essenti a l l y  free of mutagen i c  and carci no
gen i c  acti v i ty in mi crob i o l o g i ca l  and ani mal test systems . "  ( Commente r :  30 , 
p .  A- 145 ) 

Response : Work wi th a number of l i ght  coa l l i qu i ds deri ved from a var iety of coal s has  
s hown such  l i qu i ds to have l i ttl e or no carci nogeni c or mutageni c  effects . For exampl es of 
thi  s ,  see PNL reports refe renced i n  reponse to comment 5 . 16 ,  Wei l and Condra [ "The Hazards 
to Hea l th in the Hydrogenati on of Coal : I I .  Carci nogen i c  Effects of Materi al s on the Ski n 
of Mi ce , "  Arch. Environ. Health 1 :  187-193  ( 1960 ) J  as wel l as W .  C .  Hueper [ "Experimental 
Carci noge n i c  Stud i es on Hydrogenated Coal O i l s :  I .  Berg i us O i l s , " Indust .  Med. and Surg. : 
5 1 -55 ( 1956 ) J .  See al so Sec t .  4 . 1 . 2 .  

5 . 28 Comment :  I t  has l ong been recogni zed that combust ion and d i s ti l l at i on products o f  coal cause 
cancer in  humans .  The carc i nogeni c  potenti al  of these products has  been recogn i zed 
s i nce 1775 wi th the observation  of h i g h  rates of scrotal cancer i n  chi mney sweeps . 
As i ndustri a l  processes have devel oped whi ch heat coal at h i g h  temperature , pro
duc i ng gases , tars , and o i l s ,  the cancer i nc i dence continues  to be documented . 
Epi demi o l og i ca l  evi dence throughout the worl d and for vari ous  occupati onal groups 
s hows concl u s i ve l y  that workers exposed to the products of combust ion  or d i s ti l l a
t i on of coal have an i ncrease i n  cancer of the l ungs , s k i n ,  ur i nary organs ,  l arynx , 
s tomach ,  and i ntesti nes . ( Commenters : 4 ,  p .  A- 16 ; 18 , p .  A-88 ) 

Response : The bas i s of occupati onal  heal th concerns ari s i ng from s tud i e s  of rel ated coal 
uti l i zati on  techni ques i s  di scus sed i n  revi sed Sec t .  4 . 1  of the FE I S .  

5 . 29 Comment : The DES  ( p .  4-2 )  s tates that hydrotreati ng SRC- I I  products s i gn i fi cantly reduces 
thei r mutagen i c i ty in the Ames as say . Th i s  proces s  reduces l evel s of pol ycycl i c  
aromati c hyd rocarbons  and other genotoxi c organ i c  compounds ,  thus  pres umab ly  
l essen i ng the  carci nogen i c and  mutageni c  ri s k  to  humans  i n  the  u se  of these pro
ducts . At p .  4-3 the DES states that hydrotreati ng woul d be seri ous l y  con s i dered 
"on ly  if further studi es i nd i cate the heal th hazards of SRC fuel products to be 
much more seri ous  than now anti c i pated . "  I n  v i ew of the degree to whi ch the D E I S  
h a s  understated the hea l th hazards  associ ated wi th SRC- I I  c hemi cal s ,  i t  i s  neces 
sary that DOE compl ete ly  reeval uate the advi sab i l i ty of hydrotreati ng . ( Commenters : 
18 , p .  A-9 3 ;  30 , p .  A- 145 ) 

Response : I t  shou l d  be noted that mutagenes i s  resu l ts may not tota l l y  correl ate wi th carci no
genes i s  in an ima l s .  Thus , devel opment of hydrotreati ng may be premature i n  terms of i ts use 
to ame l i orate effects on humans .  Second , control at the l evel of product compos i t ion/bl end 
may be as or more effecti ve than hydrotreatment . Treatment of on ly  a sma l l fraction of the 
total produc t may be effective . Engi neeri ng control s or des i gn al terati ons  to reduce worker 
exposure wou l d be the preferred approach s i nce hydrotreat i n g  wou l d  app l y  to on ly  one aspect 
of the total worker exposure ( i . e . , i t  wou l d  not affect the ri s k  of exposure to process  
materi a l s wi t h i n  the p l ant ) . See al so response to comment 3 . 6 .  
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5 . 30 Comment:  Secti on 4 . 1 . 3 . 2 ,  p .  4-7 , paragraph I ,  l i nes 3-5  - The compari son between SRC 
d i s ti l l ate and ch l ori ne , etc . , i s  l i ke compar ing  "appl es and oranges . "  The 
ch l ori ne , ammon i a ,  etc . , wou l d  not be used by the pub l i c  to run some type of 
combusti on engi ne . There have a l so been recent reports of coal l i quefaction  
product i nstab i l i ty i n  a i r ,  e . g . , i ncrea s i n g  vi s cos i ty and c hemi cal  changes . 
( Commenter: 3 0 ,  p .  A- 146 ) 

Response : The compari son between SRC d i s ti l l ate and other c hemi cal  products has been 
del eted . Conti n u i ng studies  are d i s cu ssed i n  Sec t .  4 . 1  of the FE I S .  Appendi x Z d i s c u s ses  
how the heal th ri s k  of  SRC products was u sed  to  el i mi nate the fol l owi ng markets for demon
s trati on p l ant products : combusti on engines , home heati ng , and commerci a l  and  i ndustri al  
u ses . 

5 . 3 1  Comment :  Section  4 . 1 . 1 ,  p .  4-2 , i tem 4 - What i s  consi dered representati ve SRC pi l ot mate
ria l s ?  I s  thi s a compos i te o f  vari ous  runs ? Pi l ot p l ants general l y  d o  not operate 
for more than a few days conti nuous l y .  Wi l l  the coal used at the Fort Lewi s pl ant 
be used at the demonstration  pl ant? Wi l l  the operat ing  cond i ti ons  be the same?  
Suggest at l east  de l et i ng  representative . ( Commente r :  30 , p .  A- 1 44 )  

Response : Th i s  section  has been revi sed , and the term representative has been del eted . 
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6 .  WATER RESOURCES 

6 . 1  Comment :  Confu s i o n  exi s ts wi th i n  the DE IS  i tsel f as wel l as  between i t  and  the ORBC Water 
Asses sment for Monongahe l a  Synfuel P l ant re9ard i ng the amount of water req u i red for 
p l ant operation . ( Commenter : 2 B ,  p .  A-134 ) 

Response : Total consumpti ve use  for the proposed demonstration p l ant i s  estimated to be 
226 l i ters/s ( B . O  cfs ) . The WRC Asses sment was based on an  earl i er des i gn estimate of 
246 l i ters/s ( B . 7  cfs ) and thus consti tutes a worst-case assessmen t .  

6 . 2  Comment : The Corps o f  Eng i neers has , i n  the pas t ,  i ndi cated that the Monongahel a R i ver wou l d 
not support addi ti onal water consumption . Th i s  i s  i n  d i rect vari ance to the Corps ' 
present a s sertion that the Monongahe l a  R i ver conta i n s  suffi ci ent water for the 
proposed S RC- I I  p l ant .  ( Commenter : 19 , p .  A-lOB)  

Response : The best current estimates regard i ng water avai l ab i l i ty are i ncorporated i nto the 
WRC As sessment and s ummari zed i n  revi sed Sec t .  4 . 2 . 2 . 1 ,  "Water Use Impacts , "  of thi s F E I S . 
The U . S .  Army Corps of Eng i neers parti c i pated i n  the preparation  of the ORBC Assessment .  

6 . 3 Comment :  The  E I S  shou l d  cons i der al ternati ve ( supp l ementa l ) water sources for SRC- I I  and/or 
a l ternate p l ant des i gns , i n  the event that Monongahe l a  Ri ver water mi ght have to be 
s hared to permi t the operati on  of other synfuel p l ants downstream . ( Commente r :  
3B , p .  A- 159 )  

Response : The rev i sed Sec t .  4 . 2 . 2 . 1  of the F E I S  i ndi cates that the SRC- I I  project wi l l  
cons i der  both al ternati ve ( s upp l ementa l ) water sources ( Sect .  4 . 2 . 2 . 1 ,  "Di scus s i on of Water 
Use Impacts " )  and al ternative  des i gn s  ( Append i x  C ) . In addi tion , DOE accepts the pos s i b i l i ty 
that severe drought cond i t ions  i n  the Monongahel a Bas i n  w i l l  neces s i tate p l ant turndown or 
compl ete shutdown . 

6 . 4 Comment :  The  E IS  admi ts there mi ght be  a probl em wi th water avai l ab i l i ty from the  Monongahel a 
Ri ver . I t  does not mention  the possi b i l i ty of seri ous  water s hortages downri ver i n  
Pennsyl van i a . ( Commenter :  15 , p .  A-49 ) 

Response : Di scus s i o n  of impacts on water avai l ab i l i ty ,  i ncl udi ng streamfl ow defi c i ts at 
several l ocks  and dams i n  Pennsy l van i a , has been expanded i n  rev i sed Sect . 4 . 2 . 2 . 1 .  The 
F E I S  i nd i cates tha t ,  duri ng severe droughts , consumpti ve water use  by the SRC- I I  p l ant cou l d  
b e  curta i l ed by p l ant turndown o r  compl ete shutdown . 

6 . 5  Comment : The use or potenti a l  use  of water from Stonewal l  Jackson Dam s ho u l d  not be con
s i dered for the SRC- I I  project . ( Commenters : 14 , p .  A-44 ; IB , p .  A-79 ; 2 1 ,  p .  
A-125 ; 2 B ,  p .  A- 141 ; 33 , p .  A- 150 )  

Response : The i mpacts of the S RC- I I  demonstrat i on project have been assessed a s sumi ng that 
there wi l l  be no i ncrease in l ow-fl ow augmentation  due to the compl eti on of the Stonewal l 
Jackson Reservoi r .  DOE endorses comprehens i ve water p l anni ng  for the basi n ,  a s  cal l ed for by 
the WRC asses sment . 

6 . 6 Comment : Pages xxi i ,  4-20 , and 4-21  - The statement that water consumpt ion  of the commerci a l  
faci l i ty i s  not expected to i ncrea se i n  proportion to the i ncrease i n  capaci ty i s  
not substanti ated i n  the text .  I f  th i s  cannot be substanti ated , a worst-case 
s i tuation  shou l d  be eva l uated . ( Commenters : 33 , p. A-151 ; 1B , p. A-79 ) 

Response : As d i scussed i n  Appendi x C ,  Sect . C . B . 3 ,  the consumptive  water use  by the com
merc i a l  faci l i ty i s  expected to i ncrease by a factor of 3 . 5  wi th a fi ve-fol d sca l e-up i n  the 
s i ze of the commerc i a l  p l ant .  Thi s i s  primari l y  because of the i ncreased thermal effi c i ency 
of the commerc i a l  faci l i ty .  
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6 . 7  Comment :  Page 2-1 9 ,  paragraph 2 - The s tatement i s  made that a deta i l ed eval uation of water 
resource i mpacts cannot be made unti l the Water Resources Counc i l  s tudy i s  com
p l eted . We agree and suggest that preparation  and re l ease of the DE IS  was pre
mature w i thout the i nformat ion . ( Commenters : 33 , p .  A- 1 5 1 ; 1B , p .  A-67 ; 16 , 
p .  A-5 2 )  

Response : The fi nal report from the WRC was i ssued on Jan . 9 ,  1 9B1 . 

6 . B Comment :  A thorou gh , rea l i s ti c ana l ys i s  of the prospects of  ach iev i ng  zero d i scharge and  an  
adequate faci l i ty for remov i n g  toxi c  pol l utants from the  wastewater before d i s 
charge mus t  b e  a part o f  the DE I S .  ( Commenter : 1 B ,  p .  A-77 ) 

Response : The des i gn of the SRC- I I faci l i ty has been revi sed to i nc l ude a terti ary waste
water treatment system , wa stewater d i s charge , and zero-d i s c harge capabi l i ty when it i s  
req u i red to ma i nta i n  ri ver water qual i ty .  Thi s i s  d i s cu ssed i n  revi sed Appendi x C ,  Sect .  
C . 3 . 6 ,  of the FE I S , a nd  t he  i mpacts on surface water qual i ty and  aquati c ecol ogy are d i s 
cussed i n  revi sed Sects . 4 . 2 . 2 . 3  and 4 . 2 . 2 . 4 .  

6 . 9  Comment : Fl ow reductions  caused by the p l ant ' s  consumpti on of water coul d contri bute to 
i ncreases  i n  the amb i ent l evel s ( by reduci ng d i l ution ) and exacerbate what appears 
to be an exi sti ng prob l em .  The DE I S  s houl d at  l east  address  the potentia l  for thi s 
effect . ( Commenter :  1B , p .  A-7B)  

Response : Section  4 . 2 . 2 . 1  has been revi sed to address  th i s  concern . Wi th the 7-d , 10-year 
l ow fl ow , the consumpti ve use for the demonstration  pl ant coul d cause pol l utants ( after 
d i l ut i o n )  to be 2 . 5% more concentrated . Wi th the commerci a l p l ant , pol l utants wou l d  be B . 5% 
more concentrated . 

6 . 10 Comment :  An NPDES permi t wi l l  be neces sary .  ( Commente r :  2B ,  p .  A- 133 ) 

Response : An NPDES permi t appl i cation wi l l  be submi tted to EPA . 

6 . 1 1 Comment : The water qual i ty anal ys i s  conta i ned i n  the DE I S  and the O h i o  Ri ver Bas i n  Commi s s i on 
Water Assessment for Mononga hel a Synfuel Pl ant ( ORBC ) s ketch a comforti ng i mage of 
the p l ant ' s  i mpact upon water qua l i ty and q uanti ty ,  concl u d i ng , i n  es sence , that 
the SRC- I I  p l ant wi l l  have mi n imal adverse effects on the aquati c envi ronment .  
Howeve r ,  both documents are premi sed on unsupported a sserti ons , questionabl e 
a ss ump ti ons , and doubtful predi ct ions  of fu ture cond i t i ons . ( Commenter : 1 B ,  
p .  A- 7 7 )  

Response : Due to the change i n  strategy for handl i ng wastewater ,  the water qua l i ty anal yses 
have been substanti a l l y  revi sed in th i s  FE I S .  See fo l l ow i n g  responses to comments ( 6 . 12 
through 6 . 1B ) . 

6 . 12 Comment :  The  DE I S  and ORBC ma ke two important assumptions  wi th respect to  the  yardst i c k s  by 
whi ch water qual i ty i mpacts wi l l  be mea sured : ( 1 )  the parameters to be assessed 
and ( 2 )  the ambi ent l evel s for those parameters . There is no bas i s to suppose 
these parameters wi l l  rema i n  unchanged . The DEIS shou l d  eval uate pos s i b l e c hanges 
between now and 2020 . ( Commenter :  1B,  p .  A-7 7 )  

Response : Secti on 4 . 2 . 2 . 3  has been revi sed to refl ect des i g n  changes . A wi de spectrum of 
water qua l i ty consti tuents are cons i dered , and worst-case ambi ent l evel s are assumed . 

6 . 13 Comment:  Page 2 -39 , surface water qua l i ty - Thi s argument for u se of the Fort Marti n s i te i s  
i nval i d .  Wa ter qual i ty i mpacts from construction  and operation  a t  any s i te wou l d  
b e  the same i f  a l l  other factors are equa l . I f  thi s d i scuss i on i s  to rema i n  i n  the 
FES , soi l type , s l opes , annual ra i nfal l ,  and other factors s hou l d  be u sed to deter
mi ne at wh i c h  s i te construct ion  and operation  i mpacts wou l d  be the l east . 
( Commenter :  33 , p .  A- 1 5 1 ) 

Response : Section  2 . 3 . 2 . 2  has been rev i sed to refl ect th i s  comment . 
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6 . 1 4  Comment : An i tem l eft out i s  that Pennsyl van i a  h a s  more stri ngent water q ua l i ty standards 
than e i ther West  V i rg i n i a  or the Federa l government .  Because t he  SRC- I I  s i te i s  i n  
West V i rg i n i a ,  wi l l  i t  be permi tted to v i ol ate Pennsyl van i a ' s  l aw - even though i t  
i s  r i g ht  o n  the state l i ne?  ( Commenter : 1 5 ,  p .  A-49 ) 

Response : Tab l e S . l  i n  Appendi x  S has been rev i sed to i nc l ude Pennsyl vani a ' s  water qual i ty 
standards . At t imes when the SRC- I I  d i scharge cou l d cause water qua l i ty v i o l ations  of the 
l aws of ei ther state , the wastewater treatment wi l l  be s h i fted to zero-di scharge operati on . 

6 . 15 Comment : EPA has i s sued cri teri a for a number of pol l utants that are not yet i ncorporated 
i nto Wes t  V i rg i n i a  standards ( see DE I S ,  Tab l e  S . l ,  pp . S-2 through S -3 ) .  Thi s 
s i tuation  coul d change as the states rev i se thei r standards over the years , 
resu l t i ng i n  new state standards for wh i ch v i o l ati ons  are l i ke ly  ( compare Tab l e  S . l  
w i th Tab l e 3 . 3 ,  for exampl e ,  wi th respect to phenol and s U l fates ) .  I f  SRC- I I  
causes fl ow reducti ons tha t decrease d i l ution , these parameters wou l d  become 
re l evant . ( Commenter :  18 , p .  A-78)  

Response : The F E I S  ( Tab l e  S . l  i n  Append i x  S )  cons i ders rel evant EPA standards and cri teri a ,  
i nc l ud i ng those West  V i rg i n i a  has not adopted . 

6 . 16 Comment : As a res u l t of upcomi ng EPA proposa l s ,  addi tonal  water qual i ty cri teri a and 
standards may be in the offi n g ,  parti cu l arly for toxi cs . EPA wi l l  publ i sh fi nal 
cri teri a for 6 5  tox i c s  thi s fa l l  and expects to impl ement at l east  some of those 
through state water qual i ty standards . Pre l im i nary cri teri a are avai l ab l e now . 
Thus , i t  seems l i ke ly  tha t ,  duri ng  the l i fe of the p l ant , q u i te a few new standards 
wi l l  be adopted . DOE shou l d  address  these to the extent permi tted before the FES 
must be compl eted . ( Commenter :  1 8 ,  p .  A-78 )  

Response : Tab l e  S . 3  i n  Append i x  S has been added to th i s  F E I S  to refl ect the draft water 
qual i ty cri teri a promul gated by EPA .  These are consi dered where appl i cabl e .  

6 . 17 Comment :  The  DE I S  and  ORBC report a l so seem to  a s s ume that  the  regu l atory amb i ent l evel s 
(water qua l i ty standard s )  wi l l  not change over the l i fe of the project .  The 
Monongahe l a and i ts tri butar ies  are c l ass i fi ed for al l u ses , i nc l udi ng water 
supp l y ,  contact recreati on , and fi s h  propagati on ( DE I S ,  p. 3 - 18 ) . So , the "use  
c l as s i fi cat ions "  for these water bod i es cannot get more s tri ngen t .  But the  ambi ent 
l eve l s  needed to s upport those u ses can c hange whenever better knowl edge of 
pol l utant effects i s  devel oped . Th i s  i s  parti cul arly true for tox i c  pol l utants . 
Note , for exampl e , the D E I S  d i scuss i on of tox i cs at p .  4-29 . ( Commente r :  1 8 ,  
p .  A-78)  

Respons e :  Draft cri ter ia  for toxi c po l l utants and estimated permi s s i b l e  concentrati ons  are 
l i s ted i n  Tab l es S . 3  and S . 4  of Appendi x  S .  These are d i scus sed i n  rev i sed Sect . 4 . 2 . 2 . 4 of 
the F E I S .  See al so response to comment 6 . 1 2 .  

6 . 18 Comment : Regu l at ions  are under rev i ew ,  and they probab ly  wi l l  not be a s  restri cti ve as has 
been a s s umed ( ORBC , p.  20 ) .  Yet , nei ther the DE I S  nor the ORBC report assesses the 
i mpact of such l es s  restri ctive control s on the p l ant ' s  water qua l i ty effects . 
( Commenter :  1 8 ,  p .  A-79 ) 

Response : Rev i sed Sec t .  4 . 2 . 2 . 1  and Tab l e  4 . 5  refl ect th i s  comment .  

6 . 19 Comment :  The Pennsyl van i a  Department o f  Envi ronmental Resources poi nts o u t  (ORBC , p .  42 ) ,  
BAT techno l og i es ( especi a l l y  for thermal d i scharges ) may resu l t  i n  consumpti ve uses  
"severa l  t imes h i g her  than that proj ected by the Pa . State Water P l an . "  Appar
entl y ,  ORBC rel i ed on these Pennsyl van i a  proj ections  ( p .  1 3 ) .  Most  i mportant , the 
pred i cti ons of future consumpti ve use  assume � i ncrease for e l ectri c power gener
ation  throug h 2020 ( p .  25 ) .  And , even at present capac i ty ,  the use  of cool i ng 
towers at generati ng p l ants and other i ndustri a l  fac i l i ti e s  ( under new BAT reg u l a
ti ons ) wou l d cause a "major  i ncrease i n  consumpti ve use  projecti ons " ( p .  25 ) .  
( Commenter: 1 8 ,  p .  A-79 ) 
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Respons e :  Secti on 3 . 2 . 2 . 1  notes that i ns ta l l at ion o f  cool i ng towers a t  power stati ons on  the 
Monongahe l a cou l d  i n crease consumptive water use  by 1530 l i ters/ s o  However , the WRC and ORBC 
asses sments d i d  rely on Pennsyl van i a ' s  estimates of consumptive  use i n  Pennsyl van i a  i n  the 
Monongahe l a  Ri ver Bas i n .  Currentl y ,  Pennsy l v an i a  does not ant i c i pate that these power 
stati ons  w i l l  i ncrease the i r  consumptive use . 

6 . 20 Comment :  ORBC a s sumes that "major l eakage probl ems " a t  some l ock-and-dam s i tes  w i l l  be 
corrected before 1985 ( p .  22 ) .  DOE s hou l d spel l thi s s i tuation  out i n  some deta i l . 
( Commenter :  1 8 ,  p .  A-79 ) 

Response : Whether or not the Corps corrects l eakage probl ems at i ts l ocks and dams wi l l  have 
very l i ttl e i nfl uence on water use i mpacts of the SRC- I I  demonstration  fac i l i ty .  Water use 
i mpacts of the commerc i a l  faci l i ty are d i scus sed i n  Sect . 4 . 2 . 2 . 1 .  

6 . 2 1  Comment :  Regard i ng l ow-fl ow water avai l ab i l i ty ,  thi s probl em shou l d have been eval uated 
thorough l y  before se l ecting  an a l ternati ve and/or i ss u i ng a DE I S . ( Commente r :  
3 3 ,  p .  A- 1 5 1 ) 

Response : Water avai l ab i l i ty was a sel ection cri teri on . The E I S  provi des an  assessment of 
water avai l abi l i ty and prel imi nary p l a nt des i gn ,  as wel l a s  a l ternati ve p l ant des i gn s . Th i s  
provi des  DOE and the publ i c  wi th a more comprehens i ve bas i s  for deci s i on-mak i ng  than that 
whi c h  was avai l abl e prev i ous l y .  Water avai l ab i l i ty wi l l  i nfl uence the fi nal des i g n  of the 
fac i l i ty .  The water assessment can al so i nfl uence the fac i l i ty ' s  fi nal des i gn .  I t  s hou l d 
al so be noted that Sec t .  2 . 3 . 2 . 1  i denti f ies  several a l ternati ves be i ng eval uated duri ng  
deta i l ed des i g n  that  wi l l  i nfl uence water consumpti on . These  i nc l ude waste heat  rejecti on , 
wastewater treatment , and ons i te water storage . 
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7 .  A IR  QUAL I TY 

7 . 1  Comment :  There i s  i nsuffi ci ent i n formation on the proj ect des i g n to rev i ew the DES for the 
accuracy of i ts stated concl u s i ons and i ts potent ia l  to ful fi l l  the regu l atory 
req u i rements for constructi on of a maj or i ndustri a l  source of a i r  pol l ution . 
( Commenter: 28 , p .  A- 1 3 7 )  

Response : A l ack  of deta i l ed des i g n  i s  an acknowl edged l imi tation  and the FE I S  has been 
u pdated to refl ect the des i gns  s upport i ng the PSD Permi t Appl i cati on  wh i ch EPA Reg i on I I I  
and the West  V i rg i n i a  Ai r Pol l ution  Control  Commi s s i on have determi ned to be sub stanti a l l y  
compl eted . Where i nformation  i s  s ti l l  unava i l a b l e ,  studi e s  a n d  des i g n s  are currently under
way . Rev i s i on s  cons i stent wi th the PSD  App l i cation  appear throughout  revi sed Append i x  C of 
th i s  F E I S .  

7 . 2  Comment : There i s  n o  d i s c u s s i on presented regard i ng the pos s i b i l i ty o f  des i gn i ng appropri ate 
equi pment to meet or even exceed control s recommended by reg u l a tory agenc i e s . I n  
other word s ,  th i s  proj ect represents such  new technol ogy that  it  deserves i nnova
ti ve tec hnol ogy fo r control s .  ( Commente r :  28 , p .  A-140 ) 

Response : Appropri ate eq u i pment wi l l  be desi gned to control the new technol ogy . Di scus s i on 
i s  i nc l uded i n  rev i sed Appendi x  C ,  Sects . C . 3  and C . 4 . 1  of thi s FE IS . Envi ronmental control 
technol og i es to be emp l oyed are current state-of-the-art control equi pment uti l i zed i n  
petrol eum , petrochemi cal , and other i ndustr i es and wi l l  meet regu l atory req u i rements . 

7 . 3  Comment : The absence of documentation  on the model i ng study does not a l l ow an eva l uation  of 
i ts conc l u s i on s . Too l i ttl e i nformation  on model i ng i s  i nc l uded due to the i ncon
c l u s i ve stage of the des i gn .  Further i nformat ion  i s  needed for emi ss i on s  of 
s u l fur , hydroca rbo ns , NOx , etc . ,  as decri bed on pp . 2-28 and 2-29 . ( Commenters : 
28 , p .  A- 137 ; 1 8 ,  p .  A-73 )  

Response : EPA has  been provi ded i nformati on on model i ng procedures i n  Suppl ements 1 and 2 to 
the PSD  Permi t Appl i cat ion . ( Th i s  i s  al so ava i l ab l e i n  publ i c  readi ng  rooms . )  The resu l ts 
of an i ndependent model i ng effort are g i ven in revi sed Appendi x  Q .  Thi s Appendi x  al so pro
v i des the resu l ts of an earl ier  "VALLEY " model i ng performed for the PSD Permi t Appl i cation 
and a more recent effort u s i ng CRSTER and I . S . C .  model s .  See a l so the revi sed Sect .  4 . 2 . 3 . 1  
for documentation  of the model s and Append i x C ,  Sec t .  C . 4 . 1  fo r updated emi ss i on estimates . 

7 . 4  Comment :  Al l emi s s i on i nformati on shoul d be  made avai l ab l e to regul atory agenc i e s  and  the 
potenti a l  effects eval uated . ( Commenter : 13 , p .  A-33 ) 

Response : Emi s s i o n  i nformation  has been provi ded to EPA and the West  V i rg i n i a  APCC ( see 
comment 7 . 1 ) . The potenti al  effects were d i scus sed in Sects . 4 . 2 . 1 . 3  and 4 . 2 . 3 . 1  of the 
D E I S  and have been rev i sed in th i s  FE I S ,  based on new emi s s i on est imates and a model i ng 
effort conducted i ndependent of the model i ng used to s upport the PSD Permi t Appl i cat ion . 

7 . 5  Comment : Cumu l ati ve effects on a i r  qua l i ty have not been determi ned ; suffi c i ent emi s s i on s  
i nformation  i s  not  avai l ab l e .  ( Commenter : 18 , p .  A-59 ) 

Response : A d i s cu s s i o n  of the c umu l at i ve effects on a i r  q ua l i ty was prov i ded i n  Sec t .  
4 . 2 . 3 . 1  o f  the D E I S . The mo st  recent emi s s i on i nformation  i s  conta i ned i n  rev i sed Appendi x  C ,  
Tab l e  C . 12 ,  and cumu l ati ve a i r  qua l i ty impacts are d i scussed i n  revi sed Sec t .  4 . 2 . 3 . 1 of the 
F E I S .  I t  shou l d al so b e  noted that the a i r  qua l i ty background measured i n  the basel i ne 
mon i tori ng prog ram ( Sect .  3 . 2 . 3 . 1 )  i nc l uded exi s t i n g  sources i n  the area . 
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7 . 6 Commen t :  The tab l e C . 1  ( DES , p .  C-9 )  shou l d  i nc l ude the a l l owab l e  standards for the named 
pol l utants . ( Commente r :  3 1 , p .  A-147 ) 

Response : Tab l e C . 12 ( footnotes g and h )  of the F E I S  i dent i fy appl i cabl e standards for 
NOx and TSP . 

7 . 7  Comment : Wi th regard to parti cu l ates , the DES fa i l s  to d i scuss  many poi nts i n  coal storage ,  
preparati o n ,  and handl i ng .  Where control i s  d i scussed , some control measures 
spec i fied  are demonstrab l y  not the best avai l ab l e .  ( Commenters : 1 2 ,  p .  A-32 ; 
1 8 ,  p .  A-73 ;  2S , p .  A- 1 39 )  

• n o  co ntrol methods for conveyor l oadi ng transfer po i nts 
• prefer fl ue gas heat to fl ash  dry i ng 
• coal p i l e  fi res 

Response : An expanded d i scuss i on of the envi ronmental control s proposed for coal s torage and 
hand l i ng has been i nc l uded i n  new Sec t .  C . 3 . 1 . 1 ,  Appendi x  C, of thi s FE I S . Al so , see the 
response to comment 3 . 2 .  

7 . S  Comment :  D i esel  fue l s from SRC- I I  product wi l l  a l so e l evate carc i nogeni c  fi ne parti c u l ate 
emi s s i ons from d i esel  vehi c l es . Th i s  resu l ts from the hi gher aromati c i ty of SRC
deri ved fuel a s  compared wi th conventional  d i esel fuel . Thi s prob l em must a l so be 
consi dered . ( Commenter :  I S ,  p .  A-9 3 )  

Response : As d i scussed i n  the new Appendi x  Z ,  Sec t .  Z . l . l ,  the hea l th effects character
i s t i c s  of SRC products have been used in sel ection  of markets and end uses . There are cur
rent ly  no pl ans to use  SRC products from the demonstrat ion  p l ant as  fuel for d i esel  veh i c l es 
( see Sec t .  1 . 3 ) . Future stud i es wi l l  defi ne whether SRC products are s u i tabl e for use  as 
transportation  fuel s or b l endi ng stocks . 

7 . 9 Comment :  The ai r qual i ty anal ys i s  assumes that on-s i te generati on wi l l  be chosen and appears 
to assume that such  a faci l i ty wou l d  be fue l ed by SRC- I I  product , and therefore 
that extens i ve techno l ogi cal emi s s i o n  control s wi l l  not be needed ( D ES ,  p .  2 - 3 3 ) .  
I f  on- s i te generation  i s  chosen , a b i nd i ng commi tment  to u se  on ly  gaseous fuel s i s  
essenti a l  he re . ( Commente r :  IS , p .  A-7 5 )  

Response : See Sect . C . 2 . 1 4  of th i s  F E I S  and response to comment 3 . 26 . 

7 . 10 Comment : Fu l l  analys i s  of the control l ed combustor/ fl are system requ i res des i g n  detai l s  and 
add i ti onal i nformat ion on the fo l l owi ng : ( Commenter : 2S , p .  A- 13S )  

• compos i ti on and  fl ow rates of hydrocarbon feeds ; 
• i ndenti fi cati on of a l l  contri b ut i ng sources of hydrocarbons ; 
• NOx ' part i cu l ates , and hydrocarbon emmi s s i ons duri ng startup and upsets ; and 
• mon i tori ng . 

Respons e :  The des i g n  o f  the control l ed-combustor/fl are system wi l l  b e  fi na l i zed duri ng the 
deta i l ed des i gn  phase of the project . ( See response to comment 3 . 1 . )  The combustor-fl are 
sys tem i s  descri bed i n  greater detai l i n  rev i sed Appendi x C ,  Sec t .  C . 3 . 5 . 4 .  EPA and the 
West  V i rg i n i a  APCC have al so been prov i ded currentl y avai l ab l e  des i g n  i nformati on in Suppl e
ment No . 4 to the PSD Perm i t  Appl i cation . The moni tori ng of control l ed combustor emi s s i ons 
i s  i nc l uded in  rev i sed Sec t .  4 . 5 . 4 .  

7 . 1 1 Comment :  More i nformati on i s  necessary regard i ng the was tewater treatment s l udge i nc i nerators . 
( Commente r :  2S , p .  A- 1 39 )  

Response : Sl udge i nc i neration  i s  descri bed i n  revi sed Append i x  C and Sects . C . 3 . 6 . 2  and 
C . 3 . 7 . 3 .  EPA and the We st V i rg i n i a  APCC have been provi ded currently avai l ab l e  des i gn i nfo r
mati on i n  Suppl ements 4 and 5 to the PSD Perm i t  Appl i cati o n .  See al so response to comment 3 . 1 . 

7 . 12 Comment :  Regard i ng cool i ng tower emi s s i ons , the DES does not i nd i cate that , accordi ng to 
some experi ence wi th the doubl e-effect evaporators proposed for wastewater treat
ment , l i ghter hydrocarbons ( such  as phenol s )  may vo l ati l i ze i n  the evaporators and 
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b u i l d  up i n  the c i rcu l at ing  water ( rather than appeari ng  i n  the eva porator concen
trate ) . Such hydrocarbons cou l d  then add to the emi s s i ons from the wet cool i ng 
tower . Understandab l y ,  the D ES cannot q uanti fy such  emi s s i ons from the wet cool i ng 
tower , and l i tt l e  i s  sa i d about the control of these emi s s i ons , other than that 
a l ternati ve cool i ng systems ( e . g . , dry cool i n g  towers ) are be i ng further assessed . 
Pend i n g  further rev i ew and the avai l ab i l i ty of further i nformat ion , i t  wou l d  appear 
that a doubl e-effect evaporator/zero- l i qu i d  d i scharge sys tem , in conj unct i on with  
wet cool i ng towers , may not be BACT ; if  evaporation  i s  emp l oyed for wastewater 
treatment , dry cool i ng may be preferred un l ess  data can be provi ded i nd i cati ng  that 
the concern about organi cs bu i l dup  i s  unfounded . (Commenters : 12 , p .  A-3 2 ;  
2S , p .  A- 1 3 9 )  

Response : The strategy for waste heat rej ecti on has changed s i nce the D E I S , and add i t i onal 
d i scus s i on is i nc l uded in new Sects . C . 3 . 5 . 5  and C . 3 . 6 . 2  of Append i x  C of the FE I S . Comp l ete 
i nformation  on cool i ng tower operation  and emi s s i ons i s  dependent on a l ater stage of des i gn . 
The sel ection of a l l dry cool i ng may be techn i ca l ly  v i abl e for waste heat reject ion , but 
wi thout evaporat i ve wa ter l o ss  from wet cool i ng towers , the p l ant cou l d  not achi eve zero 
was tewater d i s charge ( rev i sed Append i x C ,  Sects . C . 2 . 1 1 and C . 3 . 6 ) . Al so , dry aer ia l  
cool ers cou l d  pose a fugi t i ve emi s s i on  probl em ,  wh i ch cou l d  be e l im i nated wi th t he  use  of 
i nd i rect cool i ng sys tems . Mon i tori ng of the rec i rcu l at i ng water and the coo l i ng  tower 
ma keup water from treated was tewater i s  d i scussed i n  rev i sed Sec t .  4 . 5 . 4 .  See al so response 
to comment 3 . 1 .  

7 . 1 3 Comment : For s u l fur recovery/C laus  ta i l -gas c l eanup , i t  wou l d  be u seful to have add i ti onal  
i n format ion , i nc l ud i ng  the compos i t i on and cond i ti ons of the streams enteri ng the 
u n i ts (wi th spec i a l  attention  to the nature of the s u l fur s pec i e s  present in the 
gas , and the nature of any other spec i es in the gas to wh i ch the processes  mi ght be 
sens i t i ve ) ; any perti nent des i gn/operating  i n format ion wh i ch can be prov i ded , such 
as  f low rate of sol vent re l at i ve to the feed rate of gaseous s u l fur spec i e s , and 
other important de s i gn deta i l s ;  and performance spec i fi cat i ons for the un i ts ,  
i nc l u d i n g  data support i ng the performance est imates . I t  wou l d  be usefu l to provide  
further i n format ion  concerni ng i n l et streams ; des i gn/operation  detai l s  and perform
ance s pec i fi cati ons . More deta i l ed i n formation  s upporti ng the s e l ection of Super
SCOT ( demonstrat ing  that i ts h i gher re l i ab i l i ty offsets the reduced remova l s )  i s  
necessary .  Al so , i n format ion  s houl d be presented j us t i fyi ng the l eve l o f  H2S  
removal that the  proposed Super-SCOT un i t i s  des i gned to  obta i n , s i nce other 
e v i dence i nd i cates that Su per-SCOT m ight  be desi gned to obta i n  h i gher remova l s  than 
those propos ed . Aga i n ,  stream compos i t i ons , des i gn/operati ng  deta i l s  and perform
ance specs are of i n terest . ( Commenter : 2S , p .  A- l 3S )  

Response : Further i nformation on the s u l fur recovery/C laus  ta i l -gas c l eanup i s  presented i n  
rev i sed Append i x  C ,  Sect . C . 3 . 2 . 1 .  See a l so the response to comment 3 . 1 .  

7 . 14 Comment : Inadeq uate data i s  suppl i ed for the ac i d gas scrubb i n g  sys tem . The concentrat i on of 
hydrogen s u l fi de i n  the stream to be sent to the pr imary recovery sys tem and the 
vari abi l i ty of the components of thi s stream are not g i ven . Potenti a l  for fug i t i ve 
emi s s i ons of tox i c  s u l fur control compounds i s  not d i scus sed . (Commenter :  I S ,  
p .  A-73 )  

Re spon se : Further i nformati on on the s u l fur  recovery system i s  g i ven i n  rev i sed Append i x  C ,  
Sect . C . 3 . 2 . 1 .  A d i scu s s i on o f  tox i c  gases has been i nc l uded i n  new Sect . C . 3 . S  of 
Append i x  C .  

7 . 1 5 Comment : As for s u l fur di oxi de , the D ES appeal s to the prospect that unspec i fi ed SO? removal 
techno l og i es , wh i c h  the document apparen tly conc l udes are not avai l ab l e  for the 
demons trat ion p l ant , wi l l  in fact be ava i l ab l e  by the time the commerc i a l  pl ant i s  
bu i l t  ( D ES , p .  4-3S ) . No deta i l s  are offe red as  to what techno l og i es fa l l  i n to 
that " i n -between " state now , why they are not avai l ab l e for use  at the demonstra
t i on p l ant , a nd  why they can  be  re l i ed on  to be avai l ab l e  i n  t ime for commerc i a l i za
t i on . ( Commenter : IS,  p .  A-7 5 )  

Respon s e :  Comme rc i a l ly  avai l a b l e  s u l fur  recovery a l ternati ves are d i scus sed i n  rev i sed 
Append i x  C ,  Sec t .  C . 3 . 2 . 1 .  Su l fur recovery fo r the commerc i a l p l ant i s  d i scussed in Append i x  
C ,  Sect . C . S . 2 . 2 .  
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7 . 1 6 Comment :  The  DES  reveal s that  the  demonstration  pl ant probab ly  wi l l  cause  v i o l ations  of  the 
ozone standards  and that the commerc i a l  pl ant probab ly  wi l l  cause v i o l ati ons of the 
ozone , S02 ' and TSP standards . Des p i te these l i ke ly  v i o l ations  of maj or req u i re
ments of Federal l aw ,  the DES conta i ns i nadequate d i scuss i on of means avai l abl e to 
prevent them . ( Commenter :  1 8 ,  p .  A-70 ) 

Respons e :  The control o f  hydrocarbons from point  sources and fug i ti ve sources i s  d i scussed  
in  revi sed Appendi x C ,  Sec t .  C . 3 . 5 .  The  demonstrati on p l ant may exacerbate the exi sti ng 
l ocal  ozone prob l em .  I t  i s  not expected that the commerci a l p l ant wi l l  v i o l ate t h e  S02 o r  
T S P  standards ( rev i sed Sec t .  4 . 2 . 3 . 1 ) . T h e  ozone standard may be v i o l ated duri ng commerc i a l i 
zat ion . See revi sed Appendi x  C ,  Sec t .  C . 8 . 2 . 

7 . 17 Comment :  The DES  states , "S02 and part i cu l ate emi s s i ons from a commerc i a l  fac i l i ty cou l d not 
i ncrease in proporti on to the i ncrease i n  capaci ty" ( D ES ,  p .  4-38 ) . Absol ute ly  no 
su pport is g i ven for th i s  s tatement .  ( Commente r :  1 8 ,  p .  A-7 5 )  

Respon s e :  Support for thi s statement i s  gi ven i n  rev i sed Appendi x  C ,  Sec t .  C . 8 . 2 .  

7 . 18 Commen t :  Fu gi ti ves are the maj or source o f  ga seous hydrocarbon emi s s i ons . I t  wou l d  b e  hel pful 
to s how estimates of the approximate number of pumps , va l ves , and other fug i ti ve 
sources i n  the pl ant ; the approxi mate number of pumps wh i c h  wi l l  have doubl e mecha
n i ca l  seal s ;  the approximate number of pumps , val ves , etc . wh i ch wi l l  be enc l osed ; 
etc . Both the demonstration  pl ant and the commerci a l p l ant wi l l  need greater 
hydrocarbon emi s s i on reduction  to comp ly  wi th standards . ( Commenters : 28 , 
p .  A- 138 ; 1 8 ,  p .  A-70-7 1 ) 

Response : Further detai l s  on control of fu g i ti ve hydrocarbons are g i ven i n  Appendi x  C ,  Sect . 
3 . 5 .  The proposed " d i rected ma i ntenance" program i s  al so d i scus sed i n  th i s  sect ion . 
Append i x  C ,  Sec t .  C . 4 . 1 . 8 di scusses  the vari ous sources that are expected to contri bute to 
the fug i ti ve hydrocarbon emi s s i on rate and an estimate of the degree of reduction  wh i ch can 
be achi eved by the proposed control s .  An estimate of hydrocarbon concentrati ons u s i ng the 
" VALLEY " model i s  gi ven i n  rev i sed Sec t .  4 . 2 . 3 . 1 .  Add i t i onal i nforma ti on i s  provi ded 
spec i f i ca l l y  i n  Supp l ement No . 3 of the the PSD Permi t App l i cation . Fug i ti ve hydrocarbon 
emi s s i ons from the commerc i a l  p l ant are d i scus sed i n  Appendi x  C ,  Sect . C . 8 . 2 . 3 .  

7 . 19 Comment :  Em i s s i ons of NOx from the three 308 MM Btu/h "power boi l ers " are 0 . 5 3  l b/MM Btu 
above the appl i cab l e  NSPS of 0 . 2  to 0 . 3  l b/MM Btu for gas  and oi l -fi red un i ts . 
The source of the emi s s i on factors wh i ch DOE used i n  estimati ng these NOx ( and 
other) emi s s i ons wou l d  be of i nteres t .  No contro l s  are proposed for NOx or 
parti cul ates ( or for HC ' s ) ; th i s  l ack of control s shou l d be acceptab l e  so l ong as 
the s u l fur  content of the naphtha ( 0 . 1% )  and p l ant gas ( 100 ppm ) rema i n  at those 
l evel s .  DOE s houl d further support the est imate that s u l fur contents wi l l  be at 
those l evel s .  ( Commenter: 28 , p .  A- l 38 )  

Response : Add i t i onal i nformat ion  on the Heaters/Bo i l ers emi s s i ons and the su l fur content of 
the process -deri ved fuel s i s  g i ven i n  revi sed Appendi x  C ,  Sects . C . 3 . 1 . 4 ,  C . 3 . 2 . 2 ,  and C . 4 . 1 .  
EPA and the West V i rg i n i a  APCC have al so been prov i ded detai l ed i n format ion  i n  Suppl ement 2 
of the PSD Permi t Appl i cati on . 

7 . 20 Comment : The extent of control s appl i ed to the storage ta nks and l oadi ng fac i l i ti es i s  
unspec i f i e d .  Comp l i a nce w i th appl i cab l e  standards i s  not d i scus sed nor are the 
tanks  even i denti fied as emi s s i ons sources . I denti fi cati on of any emi s s i ons must 
be supp l i ed as wel l as  ca l cu l a ti ons of such emi s s i ons . ( Commenter : 28 , p .  A-139 ) 

Response : Storage tank  emi s s i on control procedures are g i ven i n  Append i x  C ,  Sec t .  C . 3 . 5 . 2 .  

7 . 2 1 Comment :  The goal of the project i s  to expand to a 30 ,000 TPSD faci l i ty .  S i nce the i n i t i a l 
fac i l i ty i s  projected to consume 94% of the TSP-PSD i ncrement and 4 1%  of the SO 
i ncrement , a 5 -fol d i ncrease in s i ze wi l l  v i o l ate these PSD i ncrements . 
( Commenters : 18 , p .  A-75 ; 1 6 ,  p .  A-5 2 )  

Response : The a i r qua l i ty i mpact ana l ys i s  for the demonstrat ion- and commerc i a l - sca l e  pl ants 
has been revi sed to refl ect upda ted emi s s i on estimates ( as presented in Sect . 4 . 2 . 3 . 1  and 
Appendi x  C ,  Sects . C . 4 . 1  and C . 8 . 2 ) . Expans i on to a commerci a l  p l ant i s  not expected to 
v i o l ate the PSD i ncrements ( see revi sed Sect . 4 . 2 . 3 . 1 ) .  
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7 . 22  Comment :  The DES  states : " PSD  i ncrements were estab l i s hed to al l ow for carefu l l y  p l anned 
growth and res tri ctions  on devel opment due to consumption  of an i ncrement must be 
wei ghed agai nst  benefi t to the area . "  Yet , though th i s  i s  a correct s tatement of 
the prob l em ,  the D ES reveal s no meani ngful effort to expl ore or answer i t .  There 
i s  not even any i ndi cation that State and l ocal governments , whose devel opmental 
choi ces may be severe ly  l i mi ted by the p l ant as desi gned , have been i nvol ved i n  
these cri ti cal  choi ces . ( Commenter : 1 8 ,  p .  A-76 ) 

Response : PSD  i ncrements are cons i dered on a fi rst-come-fi rst-serve bas i s .  DOE submi tted 
a PSD appl i cation to EPA and the West  V i rg i n i a  APCC i n  May 1 980 . Subsequentl y ,  meeti ngs 
have been hel d and s uppl ementary permi t i nformation  supp l i e d .  The consumpti on of PSD i ncre
ments and the l i mi tati ons  thi s consumption  may i mpose on other i ndustri e s  i s  d i scussed  i n  the 
rev i sed Sec t .  4 . 2 . 3 . 1  for the demonstrati on and commerc i al p l ants . From thi s analys i s  i t  
appears that the SRC- I I  demonstrati on and commerc i a l  p l ants wi l l  not l imi t further i ndustri a l  
growth i n  the area . 

7 . 23  Comment :  The DES i denti f ies  one other p l anned i ndustr i a l  fac i l i ty that wou l d  b e  precl uded by 
the demonstrat ion  p l ant ' s  consumpti on of so much of the PSD i ncrements , the Al l a  
O h i o  Coke Pl ant ( DES , p .  4-39 ) . There may wel l be others . A more thorough i nves
ti gati on of the regi on ' s  economi c devel opment p l ans  and needs seems to be cal l ed 
for before a maj or step of l i mi ti ng future opti ons i s  taken . ( Commenters : 18 , p .  
A-76 ; 1 5 ,  p .  A-5 1 )  

Response : The proposed coke p l ant was not i denti fied  as be i ng precl uded by the demonstration  
p l ant ' s  consumpt ion of PSD  i ncrement . I t  was i dent i fi ed as a contri butor to the consumption  
of the i ncrement a s s umi ng it  becomes operati onal ( D E I S , p .  4-39 ) . The i mpact of the coke 
p l ant was consi dered i n  the SRC- I I  PSD  appl i cati on and the comb i ned emi s s i on s  were found 
not to exceed PSD i ncrement standards .  Short-term i ncrement  consumpti on i s  fa i rl y  l ocal i zed 
in i ts effect .  Other p l ants cou l d  be bu i l t  in the reg i onal area . Rev i sed Sec t .  4 . 2 . 3 . 1  
d i scusses  the i nteraction  of the demonstrati on p l ant wi th other emi s s i on sources i nc l udi ng 
the coke p l ant . See a l so the response to Comment 7 . 22 . 

7 . 24 Comment : The PSD  regu l ati ons req u i re Best Avai l ab l e Control Technol ogy ( BACT) wh i ch ,  at a 
mi n i mum , wi l l  be the standards of performance for new stati onary sources ( NSPS ) . 
The absence of i dent i fyi ng the actual control technol ogy whi ch  wi l l  be u sed i n  the 
demonstration  p l ant wi l l  not a l l ow a determi nati on of the adequacy of the des i gn .  
The PSD  appl i cation has been determi ned i ncomp l ete based upon substanti a l  
defi c i en c i e s  i n  spec i f i c  des i gn data . ( Commenter : 28 , p .  A-1 37 )  

Response : Determi nati on of BACT i s  a regu l atory deci s i on based on a PSD Permi t App l i cation  
and is  beyond the scope of an envi ronmental i mpact statement .  The PSD appl i cati on has been 
s ubmi tted and has been j udged by EPA Reg i on I I I  to be substanti al l y  compl ete , s ubject to 
s ubmi tta l of se l ect  de ta i l ed i nformati on .  See a l so responses to comments 3 . 1  and 7 . 1 .  

7 . 25 Comment :  EPA  ra i ses the  fol l owi ng questi ons : 

1 .  What data can be provi ded to assure the c l a i ms that s u l fur content of naphtha 
and p l ant gas wi l l  be 0 . 1% and 100 ppm , respect i vely? 

2 .  I s  there a poss i b i l i ty that power boi l ers wi l l  be coal fi red rather than fi red 
wi th naphtha or p l ant gas? What contro l s  wou l d be i nstal l ed if coal were 
u sed? 

3 .  What control s wi l l  be emp l oyed to control emi s s i ons from the gas i fi er s l ag 
dewater ing  systems?  

4 .  Wou l d  it  be pos s i b l e to  i nc l ude emi s s i on s  i nventori es of a l l sources , anal yti cal  
resu l ts , source i nteractions , and operati ng schedu l es ?  Thi s cou l d  be a step
by-step map for the enti re system a l ong wi th any pos s i b l e  abberations  or upsets 
and cou l d  appear as  a s uppl emental envi ronmental report preceding  the F E I S .  

( Commenter :  28 , p .  A- 1 3 9 )  

Response : The answers to EPA q uesti ons  are a s  fo l l ows : 

1 .  S u l fur content data i s  g i ven i n  new Sec t .  C . 3 . 2 . 2  of Appendi x  C .  

2 .  See the response to comment 7 . 9 .  
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3 .  Su i tabl e gas-treati ng dev i ces wi l l  be i nstal l ed on the s l ag dewateri n g  system to prevent 
rel eases of tox i c  or exp l o s i ve gases . As d i s cu s sed i n  Appendi x C ,  Sect . C . 2 . 8 ,  a l l 
gases evol ved duri ng  s l ag quenc h i ng and depressur i zation wi l l  be routed to the con
trol l ed combustor/el evated f lare system . 

4 .  There i s  i n s uffi c i ent i nformation  to i nc l ude a fi nal  emi ss i on i nventory of a l l sources 
and an operat ing  schedu l e  at  th i s  t ime , and it wi l l  not be ava i l ab l e for many months . 
Wo rst-case emi ss i on estimates were u sed . Al so see the response to comment 3 . 1 . 

7 . 26 Comment :  A dec i s i on i s  expected shortl y that may requ i re EPA to rei ns tate the pri o r ,  more 
protecti ve standards , for ozon e .  I n  th i s  l i gh t ,  i t  al so cannot be assumed ( as i n  
Tab l e 4-2 , p .  4-35 of the DES )  that West V i rg i n i a ' s  s tandards , whi ch sti l l  refl ect 
the prior Federal s tandards , wi l l  be changed . ( Commenter :  18 , p.  A-7 1 )  

Response : Pendi n g  a dec i s i o n  to the contrary , West V i rg i n i a ' s  ozone standard wi l l  be changed 
to the newer Federal s tandard . 

7 . 27 Comment : Page 3 -24 , paragraph 8 :  The DES states that snowfa l l can be expected from 
September through May . Al though norma 1 s for the a rea may i ndi cate a "Trace " ( T l  i n  
those two months , the occurrence o f  snow then i s  rare and i ns i g n i fi cant .  I f  a 
trace occurs once i n  100 years , i t  stati sti ca l l y  i s  recorded as a trace i n  the 
norma l s , mi s l ead ing  the reader . Thus , the DES wou l d  be more accurate if it stated 
that s nowfal l  can be expected from October through Apri l . ( Commenter : 27 , 
p .  A- 1 3 2 )  

Response : The text has been rev i sed to more rea l i sti cal l y  refl ect expectat ions  of s nowfa l l 
i n  the peri od from October to Apri l .  

7 . 28 Comment : The DES does not d i scuss  the contri but ion  of SRC- I I  to " ac i d  ra i n . "  ( Commenters : 
1 8 ,  p .  A-76 ; 23 , p .  A-127 ; 27 , p .  A- 132 ) 

Respon se : "Ac i d  ra i n "  i s  formed when s u l fur and n i trogen oxi des from i ndustri al  and auto
mot i ve emi s s i on s  comb i ne wi th atmospheri c mo i sture . Thi s comb i nation forms a d i l ute ac i d  
that fal l s  a s  prec i p i tati on . Stud i es are currently  underway to determine  the causal  rel a
t i onsh i p ,  but " a c i d  ra i n "  i s  bel i eved to cause ac i d i fi ed l akes  ( i n  whi ch fi s h  cannot survi ve ) ,  
reduced crop y i e l d s ,  and structural  damage to bu i l d i ng s . 

Because the proposed demonstration  p l ant emi ts s u l fur and n i trogen oxi des , i t  fo l l ows that 
the p l ant may contri bute to the prob l em .  "Ac i d  ra i n "  i s  a l ong-range transport probl em .  
The effect of the p l ant i s  reg i onal i n  nature and a s  such  contri butes on ly  a sma l l fraction 
to the amounts of su l fur and n i trogen ox ides emi tted over a l a rge reg i on . 

7 . 29  Comment : The D E I S  does not di scuss  odors from the p l ant .  Potenti a l  emi s s i ons ( NMHC )  from 
reactors , pumps , va l ves , fl anges , fuel gas handl i ng ,  s u l fur  removal  and recovery , 
waste wa ter treatment ,  heat reject i on system l eaks , mai ntenance , upsets , and 
i ncomp l ete combust ion  i n  the f lare . ( Commenter : 15 , p .  A-32 ) 

Response : Hydrogen s u l f ide  and ammon i a  produced by reacti on of hydrogen wi th s u l fur and 
n i trogen present i n  the feed coal present the maj or potent ia l  for odor probl ems . These 
materi a l s are undes i rabl e contami nants in further proce s s i n g  steps , and process streams are 
treated to reduce concentrations  to acceptab l e  l evel s .  The treatment fac i l i t i es produce 
concentrated ammo n i a  and hydrogen su l f ide streams from wh i ch l i qu i d  ammon ia  and e l emental 
s u l fur are recovered for sa l e as  by-products . Th i s  recovery prov i des  the pri mary means of 
odor control . No prob l ems are anti c i pated a s  a res u l t  of emi s s i o n  of the sma l l concentra
tions  of ammo n i a  rema i n i ng after recovery ; however , to prec l ude any odor p robl ems associ ated 
wi th hydrogen su l f ide , the ta i l  gas from the su l fur recovery un i t i s  i nc i nerated to convert 
the rema i n i n g hydrogen s u l fi de to su l fur d i oxi de wh i c h  does not present a s i g n i fi cant odor 
potenti a l . ( Th i s  does , however , cons ti tute the major  s u l fur d i oxi de emi s s i o n  source and i s  
consi dered i n  determi n i ng compl i ance wi th ambi ent a i r  q ua l i ty standards . )  On ly  i n  the 
u n l i ke ly  event of a fai l ure i n  the i nc i nerator wou l d there be any s i gn i fi cant potenti al  for 
these odors outs i de the process  area . Vari ous hydrocarbon compounds wi l l  be emi tted from 
fug i t i ve sources wi th in  the pl an t .  Each compound wi l l  have a un i que  odor and each perso n 
wi l l  have a un i q ue thres ho l d  of odor detect i on for each compound . I t  i s  l i ke ly  that hydro
carbon odors wi l l  be detectab l e  at some l ocations  wi thi n the p l ant boundary and occa s i ona l l y  
a t  some offs i te l ocat ions . T h e  occurrence of the odor wi l l  depend on  the operat i ng  condi t i on 
of the p l ant ( e . g . , shutdown , startup , amount of fug i t i ve emi s s i on s , rate of operati on ) ,  
meteorol ogi cal cond i ti ons , thresho l d  of odor detection , etc . 
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8. SOCI OECONOM I C  

8 . 1  Comment :  The  E IS  d i d  not consi der any devel opment effects upon  nei ghbori ng  Greene County ,  
Pennsyl van i a .  Th i s  l arge ly  rura l  county wi l l  absorb cons i derabl e scattered 
devel opment .  ( Commenter:  32 , p .  A- 149 ) 

Response : Est imates of the number of demonstrati on-phase constructi on workers and dependents 
l i ke ly  to l ocate i n  Greene County , Pennsyl van i a ,  are set forth i n  revi sed Sec t .  4 . 2 . 4 . 1 ,  
Tab l e s  4 . 19 and 4 . 2 1 . I nd i rect emp l oyment i s  est imated i n  Tab l es 4 . 23 and 4 . 2 4 .  Nei ther 
suggests any s i gn i fi cant impac t .  Tab l es 4 . 25 and 4 . 26 estimate i ncome l i ke ly  to be recei ved 
by Greene County res i dents duri ng  peak construction  acti v i ty .  

8 . 2  Comment :  The DES does menti on , i n  pass i ng ,  that property taxes cou l d be " s ubstanti a l l y "  
i ncreased by rai s i ng property a s ses sments and rates . The DES does not address  why 
our l ocal  communi ti es shou l d  s ub s i d i ze Gu l f  O i l .  ( Commenter : 15 , p .  A-49 ) 

Response : Property tax rates i n  Monongal i a  County are at the maxi mum , under West V i rg i n i a  
l aw ,  a t  the present ti me .  The county , through  l ocal  pol i ti cal processes , determi nes the 
assessment rate for property taxes . V i rtua l l y  a l l of the revenues generated through the 
property tax rema i n  wi th i n  the county .  Property tax revenues wi l l  i n  n o  way s u b s i d i ze 
Gu l f  Oi l . 

8 . 3  Comment :  The  D ES does  not  appear to offer a proj ection of  the total i ncrease i n  popu l at ion  
l i ke ly  to  be  i nduced by constructi on of the  fu l l - s i ze commerc i a l p l ant . At one 
po i nt ,  the DES s tates that 2000 workers m ight  have to move i nto the area and , 
" based on cu rrent fami l y  s i ze ,  th i s  wou l d  imp ly  a popu l ation  i ncrease of 3850" 
( DES , p .  4-46 ) . However , the fi gure of 3850 does not appear to i nc l ude any 
secondary empl oyment  i nduced by the proj ect economi c acti v i ty .  At another poi nt , 
the DES  i nd i cates that construction of the commerc i a l  p l ant wou l d  create 500 
secondary jobs whi l e  p l ant operation  wou l d create approximate ly  465 secondary jobs , 
90% of wh i ch are , accord i ng to the DES , expected to be fi l l ed by peop l e l i v i ng i n  
the area ( DES , p .  2-20 ) . There i s  no i nd i cation  g i ven of how these fi gures  re l ate 
to the popu l at ion  proj ecti on of 385 0 .  ( Commenter : 18 , p .  A- 103 ) 

Response : See the rev i sed anal ys i s  of the maj or i mpacts l i ke ly  to res u l t from the commerc i a l 
i zation  phase i n  Sec t .  4 . 2 . 4 . 3  o f  the FE I S .  

8 . 4 Comment :  The  age  d i stri bution of i �1-mi grants i s  not menti oned . No doubt , a con s i derabl e 
number of c h i l dren can be expected , but  because too l i ttl e i s  known about where the 
fami l i es wi l l  l i ve some of the l ocal  systems may be overwhel med . I n  an attempt to 
accommodate thi s s udden crunch , wh i ch may d i sappear as suddenly as i t  appears , wha t 
can be expected i n  the l ong run to happen to the teachers and faci l i t i e s ?  
( Commenters : 1 5 , p .  A-5 1 ;  28 , p .  A-141 ) 

Re sponse :  Revi sed Sec t .  4 . 2 . 4 . 1  est imates the  numbers of i n-mi grant workers wi th fami l i es 
and the expected number of c h i l dren by broad age groups rel ati ng to educati onal l evel . The 
expected d i stri buti on by county of i n -mi grants i s  set forth i n  Tab l es 4 . 19 ,  4 . 2 1 , 4 . 2 3 ,  
and 4 . 24 .  

The anti c i pated school enrol l ment changes a s  wel l a s  potenti a l  i mpacts resu l ti ng from the 
S RC- I I  demonstrati on fac i l i ty are addressed i n  Sects . 3 . 2 . 4 . 5  and 4 . 2 . 4 . 1  of the FE I S .  Because 
of the projected number of i n-mi grati ng students to Mononga l i a  County , i t  i s  not anti c i pated 
that a l arge number of add i ti onal teachers or phys i ca l  fac i l i ti es wi l l  have to be added to 
the exi st i ng system ( Sect .  3 . 2 . 4 . 5 ) . 
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8 . 5  Comment :  The DES  p rojects an i ncrease of on ly  1620 persons in the county ( Sec t .  4 . 2 . 4 . 1 ) . 
Th i s  fi gure i s  h i g h l y  s u spect and appears to be a l ow estimate . However , even i f  
i t  i s  correct i n  re l at ion to the SRC- I I  work force , i t  fa i l s  to con s i der the 
substant i a l  workforce whi ch wi l l  a l so be necessary to construct the proposed coke 
p l ant to be l ocated in Mononga l i a  County or  the expans i on  and add i ti on of othe r 
bus i nesses whi ch wi l l  resu l t  from the " boom economy " that the SRC- I I  and coke pl ant 
wi l l  c reate . ( Commente r :  10 , p .  A-29 ) 

Response : Rev i s ed popu l at ion  i ncrease est i mates for Mononga l i a  County i n  revi sed Sec t .  
4 . 2 . 4 . 1  i nd i cate an expected popu l ation  ri se of between 1 575 a n d  1 925  persons d u e  t o  SRC- I I  
construct ion  a t  i ts peak . Section 3 . 2 . 4 . 3  i nd i cates that no other construction  project wi l l  
add substant i a l l y  to thi s impact . More spec i f i ca l l y  the most recent ( November 1 ,  1980 ) 
i nformation  on other proj ects p l anned for the Morgantown area reveal s l i ttl e s i g n i fi cant 
competi t ion  for l abor beyond basel i ne acti vi ty .  

The proposed Fai rmont Energy Corporation  Coke Pl ant i s  about one year away from start of 
cons tructi on , a del ay from the o ri g i na l  schedu l e .  A PSD permi t has been appl i ed for but  
has not  yet  been granted . The U . S .  Army Corps of  Engi neers wi l l  be respon s i b l e for prepari ng 
an envi ronmental asses sment but has not done so as  of th i s  t ime . No further i nformati on i s  
c urrent ly  avai l ab l e .  

Other faci l i ti es to be constructed i nc l ude the N I OSH faci l i ty a t  the West  V i rg i n i a  Uni vers i ty 
stadi um , and the i ndustri a l  park at Core . 

1 .  N I OSH i s  p l ann i ng an expa n s i on of thei r present fac i l i ty to hand l e  an i nc rease i n  
empl oyment  from 420 to approx imate l y  800 . The expans i on i s  not defi n i te and no i nfor
mati on i s  ava i l ab l e on the construction  schedu l e .  

2 .  The i ndustri a l  park a t  Core project i s  extremel y  i ndefi n i te a s  to a construction  
schedul e .  

The i mp l i cations  o f  SRC- I I  construction  for a "boom economy " are addressed i n  response to 
Comment  8 . 37 .  No " boom-town " effects are l i ke l y .  

8 . 6  Comment :  The draft statement does not provi de a n  ana lys i s  or  d i scu s s i on o f  the soc i a l , 
p sycho l og i cal , or economi c prob l ems that may be caused by l i v i ng under condi ti ons  
wh i ch may be actua l l y  or potenti al l y  hazardous . 

The draft statement does not i nd i cate the ex i sti ng resources ava i l ab l e i n  the 
commun i ty to address these needs , nor does i t  i nc l ude p l ans the project mi ght take 
to make these and addi t ional  resou rces avai l ab l e .  

We wou l d  a l so suggest that the fi nal  E I S  i nc l ude a provi s i on expl i c i t l y  address i ng 
the present need and pos s i b l e future demand for human serv i ce programs fo r the 
peop l e  l i vi ng in the v i c i n i ty of the S RC project s i te .  We wi l l  appreci ate your 
cooperation  i n  provi d i ng u s  wi th th i s  i nforma ti o n .  ( Commenter : 29 , p .  A- 143 )  

Response : Revi s i o n  of Sects . 3 and 4 of the DE IS  i nc l udes add i tional  i nformati on regard i n g  
the avai l i b i l i ty o f  pub l i c  servi ces ( Sects . 3 . 2 . 4  and 4 . 2 . 4 . 1 ) . I t  i s  not anti c i pa ted that 
construction and operati on of the SRC- I I  faci l i ty wi l l  s i gn i fi cantly  affect exi s ti ng pub l i c  
ut i l i t i e s  and serv i ce . 

Concern i ng the effects to the l ocal commun i ty that may res u l t  from l i v i ng under the potenti a l  
hazard s  whi ch resu l t  from proximi ty to the SRC- I I  faci l i ty ( as wi th any p l ant of  thi s type ) 
an emergency p l an wi l l  be deve l oped prior  to start-up . No i nformation  exi sts that wou l d  
s uggest  that l i v i ng i n  prox imi ty to the project wou l d cause o r  res u l t i n  psycho log i cal 
damages s i mp l y  because  of the presence of the proposed p l ant .  

8 . 7  Comment :  The  DES est imates that  construction  of  the  demonstration  project wi l l  i ncrease the 
popu l ation  by 1620 peopl e .  Al though i t  i s  not enti re l y  c l ear from the text of the 
DES , i t  appears that thi s fi gure wa s arri ved at by mul ti p l yi ng the total number of 
workers expected to be needed to bu i l d  the p l ant by 25% - the percentage of wo rkers 
who are expected to have to move i nto the area . I n  turn , th i s  number was apparently 
mu l t i p l i ed by two in  order to account for what the DES terms " dependents , admi n
i strati ve personne l , and art  of the  i ncreased secondary emp l oyment  i nduced by  the 
proj ect econom i c  acti v i ty"  DES , p .  4-40 ) . ( Commenters : 1 8 ,  p .  A-103 ; 10 , p .  A-2 9 )  
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Response : Rev i sed Tab l es 4 . 19 and 4 . 2 1  i n  Sec t .  4 . 2 . 4 . 1  est imate the tota l i n-mi grati on of 
workers at  peak cons tructi on at between 1420 and 1835 for the 90-mi n zone around the s i te .  
Th i s  est imate i s  based upon extens i ve anal ys i s  o f  TVA experience wi th construction  l abor 
mi grati o n  in the eastern Uni ted States in recent years . Further analys i s  of TVA experi ence 
i ndi cates that the tota l popu l ation  i ncrease i n  the 90-min  zone wi l l  be between 2400 and 3 1 00 
person s , and between 1600 and 2700 secondary jobs  wi l l  be created duri ng peak constructi on 
acti v i ty .  Of these i n-mi grants , Monongal i a  County i s  est imated to have an i ncrease of 
between 1575  and 1925 persons , wi th the remai nder l ocati ng  e l sewhere wi th i n  60 mi n of the 
p l ant s i te ( see Tab l es 4 . 19 and 4 . 2 1 and response to comment 8 . 5 ) . 

8 . 8 Comment :  The second maj or fl aw i n  the DES popu l at ion  i ncrease proj ecti ons  i s  i n  the "mu l ti 
pl i er"  u sed to account for the secondary popu l at ion  i ncreases l i kely to be i nduced 
by proj ect economi c acti vi ty i nc l ud i ng fami l i es j o i n i ng workers , the need for i n 
creased pub l i c  servi ces , and expanded whol esa l e  and reta i l  i ndustry pl u s  new growth 
i n  construction  of hous i ng ,  roads , sewers , etc . The DES apparently  u ses a mul ti 
pl i er of l es s  than two . See DES , pp . 4-40 , 2-20 , and 4-46 . Thi s fi gure i s  i n  
s harp contrast  to those u sed i n  DOE ' s  recent study o f  the envi ronmenta l impacts of 
syntheti c fuel producti o n .  That study conc l uded that mul t ip l i ers can vary from 
"over 4 . 5  to 7 "  ( DOE Syntheti c Fuel s Study , p .  5 - 146 ) . The use  of a l ow mul ti pl i er 
i n  the D ES resul ts i n  a s i gn i fi cant underest imati on  of the popu l at ion  i ncrease 
l i ke ly  to resu l t from the project .  ( Commenter : 18 , p .  A-104 ) 

Response : The SRC- I I  proj ect i s  not expected to produce boom town condi t ions  i n  the area . 
Consequent l y ,  the popu l ati on mul t i p l i ers cal cu l ated from boom town experi ences are not 
appropri ate for estimati ng popu l ation  i ncreases  in the SRC- I I  area . 

I n  general , popu l ation  mul ti pl i ers s hou l d  not be compa red to economi c mul t i p l i ers . The 
popu l ation  mu l ti pl i e r  i nc l udes new construction workers , new manufacturi ng and trade workers , 
and the i r  nonworki ng fami l y  members . The popu l ati on mu l ti pl i er wi l l  a l ways exceed the 
empl oyment mul t i p l i er if fami l y  members are i ncl uded . Consequentl y ,  popu l at ion  mu l ti p l i ers 
may seri ou s ly  overest imate economi c i mpacts , such as  empl oyment , i ncome , and expendi ture i n  
a n  area . 

Fi nal l y ,  i n  some a rea s , popu l ation  mul t i p l i ers based on boom town assumpti ons  may not be 
appropri ate for pl anni ng  needed publ i c  and soc i a l  i nfrastructure expa n s i on . These mul ti 
pl i ers are sen s i t i ve to as sumptions  about i n-mi g rating  worker responses . Popu l ation  mul ti 
p l i ers based on boom town as sumpti ons  presume workers wi l l  i n-mi grate to fi l l  new trade and 
serv i ce jobs . I n  most  areas of the eastern Uni ted States th i s  i n-mi grati on does not occur 
and popu l at ion  mul t i pl i ers are overest imated . 

8 . 9  Commen t :  Spec i fi cal l y ,  there are three major fl aws wi th the DES ' s  treatment of soc i oeconomi c 
i mpacts : 

1 .  The D ES ' s  popu l ation  estimates are h i g h l y  q uesti onabl e .  

2 .  The D ES conta i n s  no d i s cu s s i on  o f  the c l a s s i c  "boom town " effects that are 
known to accompany energy devel opment proj ects . 

3 .  The DES conta i n s  no seri ous  d i scus s i on of the many pos s i b l e approaches for 
mi tigati ng " boom town " and other soci oeconomi c impacts . ( Commenter : 18 , 
p .  A- 1 0 2 )  

Response : Each of these poi nts i s  dea l t wi th separate l y  i n  some deta i l  i n  Appendi x A .  See 
response to comments 8 . 7 ,  8 . 5 ,  8 . 3 ,  and 8 . 37 .  I n  genera l , these poi nts are al so treated i n  
rev i sed F E I S  Sects . 3 . 2 . 4 . 1  and 4 . 2 . 4 . 1 .  

8 . 10 Comment :  The DES recogni zes that  there wi l l  be  a stra i n on  our  soc i a l  serv i ces - sewers , 
roads , schoo l s - both duri ng the demonstrati on and commerc i a l  phases of the SRC- I I . 
Rel i ev i ng th i s  i ncreased burden wi l l  req u i re pl ann i ng and funds for expand i n g  
soc i al serv i ces . Yet , the D E S  does not take i nto account Mononga l i a  County ' s  
pecu l i a r  atti tude toward pl ann i n g .  The o n l y  county pl an n i n g  profe s s i onal  q u i t  
recently because h e  s a i d  the pl ann i ng commi s s i on d i d  not have suffi c i ent  funds to 
do effecti ve work . Evi dentl y ,  the county pl aces a l ow pri ori ty on the l ong-range 
pl ann i ng DOE and Gu l f  are cal l i ng fo r .  ( Commenter : 1 5 , p .  A-4 9 )  
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Response : Potenti al  strai ns on l ocal soc i a l serv i ces are d i scu ssed i n  Sec t .  4 . 2 . 4 . 1  of 
the revi sed F E I S .  I n  addi t ion , the Reg i on V I  hous i ng ana l ys i s  (Appendi x  V . 4 )  d i scusses  
potent ia l  probl em areas at the county l evel . Whi l e  recogn i ti o n  of potenti a l  prob l ems and 
poss i b l e  mi ti gation measures is  on ly  a fi rst step in  the p l ann i ng proces s ,  it  is  a beg i nn i n g .  
P l ann i ng can o n l y  b e  successful  wi th i nput from concerned c i ti zens mov i ng through the 
pol i ti ca l  process to i nfl uence l ocal dec i s i on makers . Local  dec i s i on ma kers have recogn i zed 
and appl i ed for state and Federa l  mon i es wh i ch are desi gned to mi ti gate potent i a l  i mpacts . 
DOE and the l ocal governments wi l l  work together to mi ti gate potenti a l  i mpacts to th i s  end 
( see Sects . 4 . 2 . 4 . 1  and 4 . 6 . 2  and Appen d i x  V ,  Sec t .  V . 4 ) . 

8 . 1 1 Comment :  I t  appears certa i n  that the  S RC- I I  i nduced i nfl ux  of  so many peop l e wi l l  prec i p i 
tate l ocal  d i sruptions  beyond those addressed i n  the DES . Hou s i ng i s  menti oned on 
p .  4-46 : The i n-mi gration  of about 5000 peopl e over e i ght  years wi l l  pl ace 
pressures on hou s i ng , but too l i ttl e analyses are done on how and where these 
press ures wi l l  be absorbed . On p .  3-3 , for exampl e ,  the statement i s  made that 
deve l o pment costs for permanent hou s i n g  may be too h i g h .  If  thi s i s  true , and 
certa i n l y  u s i n g  the word "may" does not c l ari fy thi ngs , what is  the al ternati ve? 
Presumab ly  temporary hous i ng i s  the answer , but  too l i tt l e  i nformation  is presented 
to assess  the i mpact of th i s  al ternati ve . ( Commenter : 28 , p .  A-141 ) 

Response : For current estimates of i n-mi grati on duri ng commerc i a l i zat ion  phase cons truction  
see response to  comment 8 . 3  and  revi sed F E I S  Sec t .  4 . 2 . 4 . 3 .  Based  on the  i n-mi grati on esti 
mates and the Reg i on V I  hous i ng analys i s ,  i t  appears that the hou s i ng market i n  Mononga l i a  
County may have probl ems accommodati ng the i nfl ux of workers , espec i a l l y  regard i ng mobi l e  
homes . A Reg ion  V I  task force i s  presentl y eval uati ng a l ternati ve hou s i n g  opti ons . The 
recommendati ons of th i s  tas k  force , i nc l ud i ng a l ocati onal ana l ys i s  of potenti a l  hou s i ng 
s i tes , are ava i l ab l e i n  Appendi x  V . 4 .  See rev i sed Sec t .  4 . 2 . 4 . 3  for commerc i a l -phase aspects 
of hou s i ng devel opment .  

8 . 12 Comment :  The  DES does not  mention the  speci fi c i mpact on parti c u l a r  popu l ations  - such as  
the e l derl y .  ( Commenters : I ,  p .  A-12 ; 1 5 , p .  A-5 1 )  

Respon se : Pri nc i pal  potenti al  sources of adverse i mpacts on the e l derly popu l ati o n ,  wh i ch are 
i nfl ation  and hous i ng ,  are dea l t  wi th i n  rev i sed Sec t .  4 . 2 . 4 . 1 .  Bri efl y ,  no parti c u l a r  
adverse i mpacts on thi s part i cu l ar popu l at ion  are anti c i pated at  peak construction  acti v i ty ,  
wi th the poss i b l e  exception  of i nfl ati on of rents d ue to i ncreased competi t ion  for rental 
propert ies ( Se c t .  4 . 2 . 4 . 1 ) . 

There may be some di sp l acements of persons because of a t ight  rental market fo r both s i ng l e 
and mul t i - un i t  hou s i ng .  The extent of thi s di sp l acement  wi l l  depend i n  part on the response 
of the pri vate market to i ncreased hous i ng demand and use  of Federa l ass i stance mon i es by 
c i ty and county governments . Mononga l i a  County has appl i ed for and recei ved funds from HUD 
under the i r Communi ty Deve l o pment B l ock  Grant program to fi nance l ow-i ncome hou s i n g  wi th 
appropri ate water and sewer system fac i l i t i es .  Reg i on V I  P l anni ng and Devel opment Counc i l i s  
a l so studyi ng a l ternati ves to dea l  wi th the potenti a l  probl em (Sect .  4 . 2 . 4 . 1 ) .  

Taxes on property owned by e l derly or l ow- i ncome groups are not l i ke ly  to i ncrease as the 
rate for property taxes are a l ready at the l egal maxi mum i n  Mononga l i a  County ( Sec t .  4 . 2 . 4 . 1 ) .  

Serv i ces such  as  s u b s i d i zed medi ca l  care or free county c l i n i cs , l ower fees for transporta
ti on , soci a l  secur i ty ,  and other wel fare proj ects s peci fi ca l l y ori ented toward e l der ly  or 
l ow-i ncome groups  are den i ed h i g h l y  pai d construction workers . Therefore , any fl uctuations  
in  supp ly  wi l l  not  be due to  the  S RC- I I  proj ect ( Sect . 4 . 2 . 4 . 1 ) .  

8 . 13 Comment :  Deve l o p  a d i vers i f i cation  strategy ; a l though t he  preparers are confused and  con
trad i ctory about the nature and extent of the exi sti ng sys tem ' s  degree of 
s pec i a l i zation-di vers i ty ( see p. 3 -30 ) , we need a d i vers i f i cati on pl an that assures 
that we experi ence growth wi th devel opmen t .  ( Commente r :  1 ,  p .  A-1 2 )  

Response : Because of the secondary or i nd i rect i mpacts of the SRC- I I  proj ect i t  i s  ass umed 
that add i ti onal growth wi l l  take p l ace i n  the reg i on .  Thi s section of West Vi rg i n i a  i s  
becoming  a l eader i n  the devel opment of new coal techno l og i es , of wh i ch the SRC- I I  project i s  
a s i gn i f i cant contri buto r .  Shou l d  the SRC- I I  become a l arge commerc i a l  operati on , add i t i onal 
compl ementary i ndustri es as we l l  as i nd i rect emp l oyment wi l l  deve l o p .  From a n  economi c 
deve l o pment standpoi nt the Morgantown area shou l d ,  over the next decades , experi ence add i 
t i onal growth . The deve l o pment of a d i vers i fi cation strategy i s  a l ocal respons i b i l i ty .  
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8 . 14 Comment :  Assess  the synerg i s ti c ,  addi t i ve effects  o f  other major  proj ects s l ated for 
devel opment i n  the i mmedi ately i mpacted area and i ts reg i on-wi de context ; i t  makes 
no sense to do forecasti ng in a vacuum , i gnor i n g  everyth i ng el se i n  the envi ron
ment . ( Commenter : 1 ,  p .  A- 1 2 )  

Response : Rev i sed l a bor-ava i l ab i l i ty estimates supported by two i ndependent s tud i es are 
s ummari zed i n  rev i sed Sects . 3 . 2 . 4 . 3 ,  4 . 2 . 4 . 1 ,  and 4 . 2 . 4 . 3 .  Both conc l ude i n  brief that 
extens i ve exami nati on  does not reveal any other major construction  project that i s  l i ke l y  to 
represent any s i gn i fi cant competing  demand for construction  l abor i n  the fi ve-state area 
s u rround i ng the SRC- I I  s i te .  See comment 8 . 5  for response regard i ng speci fi c constructi on 
p rojects i n  the immedi ate Morgantown area . 

8 . 15 Comment :  I f  the  S RC- I I  proj ect i s  approved for constructi on , we  stand to  l ose more than  our  
h i story , but our future as  we l l . We  have  been to l d  that  the church  bu i l d i ng wi l l  
be preserved but for u s  th i s  i sn ' t  enough . What i s  a church  wi th no peopl e? 
S l owl y the Fort Marti n Commun i ty i s  bei ng d i s so l ved wi th grim statements of what 
the SRC- I I  project wi l l  do to the envi ronment and that of the s u rround i n g  area . 
( Commenter :  7 ,  p .  A-24) 

Response : As noted , the Fort Marti n Church and s urround i ng property wi l l  be preserved for 
conti nued use  by the commun i ty shou l d  they so des i re .  Those Fort Marti n resi dents whose 
property wi l l  be acqu i red for thi s proposed action wi l l  be compensated for the i r  property and 
prov i ded amp l e  t ime to rel ocate to areas of thei r choo s i n g .  Effects o f  the project on 
property acqui s i ti on , re l ocati on , soci oeconomi c i mpacts a s s i stance , and p l ant des i gn and 
operation  have an obj ecti ve of mi n imi z i n g  the impacts to surroundi ng  communi ti es . 

8 . 16 Comment :  The  DES cons i ders the  poss i b i l i ty of  the  demonstrati on p l ant never mak i ng i t  to 
commerc i a l  operati on . I t  cons i ders the effect of "mothba l l i ng "  on e l im i nation  of 
pol l u ti o n .  But  it does not cons i der what wou l d  happen to the l ocal  economy and the 
u nempl oyment rate ( currently the l owest  in West V i rg i n i a )  once a l l the workers who 
have come here to work at the SRC- I I  p l ant are l a i d-off - the " bust "  part of the 
boom/ bust syndrome . ( Commenters :  1 5 , p .  A-50 ; 10 , p .  A-30 ) 

Response :  Section 4 . 2 . 4 . 4  sets out the pri nci pa l  impacts of decommi s s i o n i n g  and mothba l l i ng ;  
most  notab l y ,  a l o s s  of a majori ty of the 460 d i rect jobs  and an i ndetermi nate number of 
i nd i rect jobs  and concomi tant l oss  of i ncome of about $ 1 2  mi l l i on a yea r .  The abi l i ty of the 
market to absorb that fu ture unempl oyment i s  not now known and cannot be accurate ly  pre
di cted . See a l so comment 8 . 37 ,  whi c h  concerns boom-town effects . 

8 . 17 Comment :  A sound ana l ys i s  of soci oeconomi c i mpacts l i ke ly  to be i nduced by an energy 
faci l i ty must begi n wi th an accurate proj ection  of the popu l ati on i ncreases  l i ke ly  
to  resu l t from construction  and  operati on of  that faci l i ty .  ( Commenter : 1 8 ,  
p .  A- 103 )  

Response : See response to comment 8 . 7  and revi sed F E I S  Sect . 4 . 2 . 4 . 1 .  

8 . 18 Comment : Many soc i a l  serv i ces are not di scussed or are i nadequate ly  addressed , i nc l u d i n g  
medi ca l  serv i ces , fi re protection , garbage col l ecti on , nurs i n g homes , a n d  uti l i ti e s . 
Thus , as wi th hea l th status , there i s  i nadequate basel i ne data on soc i a l  servi ces . 
( Commenters : 18 , p .  A- 102 ; 15 , p .  A-5 1 ) 

Response :  Revi sed base l i ne data i s  found i n  Sec t .  3 . 2 . 4 and  i n  Appendi x  V . 4 .  

8 . 1 9  Comment : When the DES  descri bed the add i t i onal strai n o n  soc i a l  servi ces , i t  i ncorrect ly  
as s umed that the current l evel of serv i ces i s  adequate . ( Commenters : 1 5 , p .  A-49 ; 
28 , p .  A- 141 )  

Response : Add i ti onal i n formation  i s  provi ded i n  Sects . 3 . 2 . 4 and 4 . 2 . 4 . 1  and i n  Appendi x 
V . 4 .  I t  i s  not assumed that the exi sti ng l evel s of servi ces  are adeq uate i n  the analyses  
that have been made . 
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8 . 20 Comment : F igure 2 . 2 ,  p .  2-7  - What  i s  the  l ocation of Fort Marti n ' s  s chool to  the  fac i l i ty? 
Al so , is  the s c hool presentl y bei ng u sed?  ( Commente r :  30 , p .  A-144 ) 

Response : Fort Mart i n  School i s  l ocated wi thi n the s i te boundary as was s hown i n  Fi g .  2 . 2 .  
The school i s  presentl y used a s  a communi ty center .  

8 . 2 1 Comment :  Make use  of t he  known and  avai l abl e methodol ogi es from the fi e l ds of tec hnol ogy 
assessment , i mpact ana l ys i s ,  and the envi ronmental des i gn arts ; the consul tants 
obv i o u s l y  di d not approach the " best state of the arts " mandate when they fai l ed to 
even make fu l l  use  of the i mpact model sel ected for the i r  ana l ys i s  or  when they do 
not even refer to such obv i ou s l y  re l evant mater ia l s as  the Murphy Wi l l i ams Urban 
Pl  anni ng and Hous i ng Consu l tants , "Soci oeconomi c Impact Assessmen t :  A Methodol ogy 
Appl i ed to Synthet ic  Fuel s "  ( Wash i ngton , D . C . : Government Pri nti ng Offi ce , Apri l , 
1978 ) . ( Commenter : 1 ,  p .  A - 1 2 )  

Respons e :  After revi ew o f  the document c i ted i n  the above comment , i t  i s  concl uded that the 
revi sed sect ions  3 and 4 of the F E I S  are substanti a l l y  i n  agreement w i th the suggest ions  
g i ven in  the  document .  Add i t i onal l y ,  work re l at ing  to  l abor avai l ab i l i ty and  predi cted 
l ocat i on of i n-movi ng  workers represents an advanced state-of-the-art asses sment as compared 
to methodol og i es avai l ab l e  i n  1978 . 

8 . 22  Comment :  Because  of the vagaries  of  popu l ation s h i fts , economi c needs and  opportuni ty 
p res sures on l ocal  pol i t i ca l  enti ti es , soci oeconom i c  impact i s  one of  the most 
d i ffi cu l t areas to assess  and i n  wh i ch to ma ke sound pred i cti ons . We bel i eve a 
fa i rl y  good job  has been done i n  p i npo i nt ing where probl ems may be expected , but 
so l ut i ons and effects are l ac k i n g .  ( Commenters : 28 , p .  A-141 ; 8 ,  p .  A-24 )  

Respon se : Because of the re l at i ve ly  sma l l number of constructi on workers whi c h  wi l l  i n
mi grate to Mononga l i a  County , i t  i s  not anti c i pated that any major  soci oeconomi c i mpacts wi l l  
occ u r .  The l a rgest impact wi l l  be i n  the hou s i n g  market .  Thi s i s  d i scussed i n  Sect . 4 ,  and 
in the Reg i on VI hou s i n g  ana l ys i s  (Append i x  V . 4 ) . Reg i on V I  i s  prepari ng  recommendati ons 
concern i ng the l ocation  of hou s i ng .  These recommendations  are ava i l ab l e  in Appendi x  V . 4 .  

8 . 2 3  Comment :  The  DES  does  not  address  the  l i ke l i hood or  i mpact of i ncreased i nfl at ion due  to  the 
SRC- I I ,  whi ch wi l l  h i t  hardest at those on fi xed i ncomes and work i n g  peop l e .  And 
once pri ces go up , i t  i s  un l i kely they wi l l  go down after construction  i s  com
p l eted . ( Commenters : 1 5 , p .  A-49 ; 1 0 ,  p .  A-29 ) 

Response :  No  major  l ong-term price  i ncreases beyond normal l evel s of i nfl ati on are anti c i 
pated to occur i n  the SRC- I I  area due to demonstration  or commerci a l p l ant constructi on or 
operati on . S hort-term pressures on hous i ng costs , ma i n l y  in the rental market , may occur .  
However ,  i t  i s  not  known if  th i s  wi l l  res u l t i n  a p r i ce i ncrease . See revi sed Sect . 4 . 2 . 4  
o f  the F E I S .  

8 . 24 Comment : The commun i ty profi l e ,  needs asses sment , and carryi ng capac i ty ,  as wel l as the 
base l i ne projections  shou l d  be i ntegrated i nto the fi nal  report , not s i mp ly  
referred to  i n  some i nacces s i bl e ,  probab ly  who l l y  i nadequate , pri or  report . 
( Commenter : 1 ,  p .  A- 1 2 )  

Response : V i rtual l y  a l l  basel i ne data and proj ected i mpacts are conta i ned i n  Sects . 3 and 4 
w i th s upporti ng documents i n  Append i xes V . 3 ,  V . 2 ,  and V . I .  The s i ng l e  major  outs i de refer
ence source i s  the Environmenta l  Report, Vol . 2 ,  wh i ch i s  ava i l ab l e i n  the pub l i c  readi ng  
rooms . 

8 . 25 Comment : The pol l ut ion  i n  th i s  narrow val l ey wi l l  become greater as the number of peop l e and 
un i vers i ty students wi th the i r  many automobi l es i ncrease wi thout any added emi s 
s i ons  i n to t he  atmosphere and  water . As thi s pol l ut ion  becomes greater the  hea l th 
of  the students , facul ty and other persons l i v i ng i n  th i s area wi l l  be affec ted . 
Al so , there wi l l  be faster deteri orat ion of bui l d i ngs  and equi pment ,  and the house 
c l ea n i n g  burdens wi l l  i ncrea se . D i ffi cu l ty recrui ti ng  u n i vers i ty fac u l ty and 
s k i l l ed workers wi l l  become greater .  ( Commente r :  23 , p .  A-127 1 
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Response : Th i s  F E I S  addresses envi ronmenta l impacts of the proposed SRC- I I  demon stration  
p l ant  on the  surround i ng area . I nc l uded are the primary and secondary i mpacts of construc
tion and operations  l a bor i n fl uxes to the Mononga l i a  County and other counti e s  in the reg i on . 
These i mpacts , noted i n  the FEIS , Sec t .  4 . 2 . 4 ,  are wi th i n  establ i shed State or Federa l 
s tandards and sho u l d  not have a s i gn i fi cant del eteri ous  effect on the reg i on i s  envi ronment or 
on  the heal th of i nd i v i dual s in the surroundi ng area . See a l so response to comment 5 . 4 .  

8 . 2 6  Comment : I n  the absence of any l and use  control s i n  Mononga l i a  and Greene counti e s , the ro l e  
of pl ann i ng ( a )  new hou s i ng s i tes , ( b )  publ i c  faci l i ty exten s i ons , and ( c )  other 
commun i ty deve l o pment concerns , must fa l l  ( i n  West  V i rg i n i a ) to the Regi onal  
P l ann i n g  and Devel opment Counci l ,  Reg ion  V I . Currentl y ,  i t  i s  conducti n g  a hous i ng 
needs anal ys i s  of the County ; the Region  wi l l  be abl e to best a s sess  l ocati ons  for 
temporary and permanent hous i ng .  At thi s t ime , the Wes t  Vi rgi n i a  county total l y  
l acks  the techni cal capaci ty t o  prov i de s u c h  feas i b i l i ty i nformati on . 

HUD Sugges ti on : DOE s hou l  d fund Regi on V I  to perform SRC- I I  II secondary growth II 
p ub l i c -action al ternati ves . 

Overemphas i s  on the SRC- I I  p l ant i tsel f and the a s s umpti on that other part ie s  wi l l  
addres s the lI outs i de of the p l ant ll probl ems i s  dangerous , and can l ead to seri ous  
l ocal  prob l ems whi ch i n  turn wi l l  affect the  pl ant i s  effi c i ency . We  bel i eve 
carefu l l y-ta i l ored , advance impl ementation  p l ann i ng  by Reg i on V I  wou l d  be a prudent 
i nvestment action by DOE . ( Commenters : 13 , p .  A-3 3 ;  32 , p .  A- 148- 149 )  

Response : The Reg i on V I  basel i ne study i s  fi n i s hed and i s  i nc l uded i n  thi s FE I S  as 
Append i x  V . 4 .  County p l ans  to address these i s sues  have been fi l ed wi th Regi on V I . See 
Sect . 4 . 6 . 2 for recommended mi t i gation  measures . 

8 . 27 Comment :  The E I S  does not mention  the fact that there i s  s i gn i ficant  and wi despread l ocal 
opposi t i on to the SRC- I I .  L i s t of al l publ i c  meeti ngs , attendance , and statements 
s hou l d  be made ava i l ab l e  i n  thi s DES . I nformation  shou l d be s uppl i ed as to ( 1 )  the 
name s of property owners from whom l and was acqui red , ( 2 )  the amount p a i d  fo r the 
purchase and whether the l and was acq u i red through condemnation proceedi ng or not . 
( Commenters : 10 , p .  A-2 5 ;  1 5 ,  p .  A-5 1 )  

Response : Support or opposi t ion has no effect on the i mpact anal ysi s performed for th i s  E IS . 
Transc ri pts of the pub l i c  heari ngs are avai l ab l e  from DOE and are al so ava i l ab l e at l ocati ons 
i denti fi ed in Sec t .  5 of the Summary of the FE I S .  I nformation  on property owners , l and 
acqui red , amount pa i d  for purchases of property , and acq u i s i ti on procedures are not germane  
to the  E I S  process . Acti ons to  acqu i re options  on the  l and for th i s  proposed action have 
been underta ken by the i ndustri a l  partner through the Mononga l i a  Devel opment Autho rity .  
To date n o  property has been acqui red through condemnation . S hou l d  the proposed action be 
approved , DOE wou l d obta i n  ownersh i p  of the s i te .  

8 . 28 Comment :  Probl ems ex i st  wi th roads , sewers , wate r ,  etc . There i s  i nsuffi c i ent l ead time to 
address the ant i c i pated prob l ems . Road congestion  i s  a l ready a probl em when the 
Un i vers i ty i s  in ses s i on . Wh i l e  the Department of H i g hways may be studyi ng road 
construct i on pos s i b i l i t i e s , it appears that the roads  wi l l  be constructed after 
SRC- I I  i s  a l ready under way . Moreover ,  as  wi th hou s i ng ,  the di s c u s s i on of roads 
and serv i ces i n  the Envi ronmental Impact Statement i gnores the i ntersection of SRC
I I  and the coke p l ant . ( Commenters : 10 , p.  A-3 D ;  34 , p.  A-1 54 ; 36 , p.  A-1 57 ; 
10 , p .  A-3D)  

Response : The State of We st V i rg i n i a  i s  comp l et i n g  the transportat ion ana lys i s ( S ec t .  
4 . 2 . 4 . 1  a n d  Append i x  V . 4  of the F E I S ) .  

8 . 2 9  Comment : The s peed wi th wh i ch SRC- I I  wi l l  be constructed probab l y  renders any s i gn i fi cant 
l ocal adj u stment in the ho u s i n g  ma rket impos s i b l e .  The hou s i ng study proposed by 
Reg i on V I  wi l l  not be compl eted unti l September of th i s  yea r .  Any action wi l l  
occur much l ater . Yet , constructi on wi l l  beg i n next yea r .  By December 1981 , the 
Envi ronmenta l  Impact Statement projects a wo rkforce of 1 1 75 . By December 1982 , the 
workforce wi l l  i ncrease to 3 1 54 ( Tab l e 4 . 4 ) . Aga i n , thi s presupposes no workforce 
wi l l  be i nvol ved i n  the coke p l ant and no add i tiona l  demand on the renta l market 
wi l l  resu l t from other sources . Even so , when the workers arr i ve , the housi ng wi l l  
not yet have been bu i l t . ( Commenter : 10 , p .  A-3D ) 

Response : A revi sed hous i ng avai l ab i l i ty an , d  i mpact ana l ys i s i s  provi d ed i n  Sects . 3 . 2 . 4 . 5  
and 4 . 2 . 4 . 1 .  The new Reg i on V I  hou s i n g  anal ys i s  i s  found i n  Appendi x V . 4 .  
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8 . 30 Comment :  Page 4-43 - No reference i s  made to an i nc rease i n  a l cohol i sm and cr ime wh i c h  a 
l a rge i nfl u x  of constructi on workers wou l d  cause , based on the experi ence of 
s i mi l ar  proj ects el sewhere . These and other i mportant soci al  factors need to be 
anal yzed . ( Commente r :  16 , p .  A-5 2 )  

Response : I t  i s  est imated i n  Ta b l e  4 . 2  that on ly  1005 constructi on workers wi l l  i n-mi grate 
to the fi ve-county study area . The rest of the mi grant l abor wi l l  l ocate outs i de of the 
fi ve-county area . I t  i s  further esti mated that more than 60% of the construction  l abor wi l l  
be avai l ab l e from the fi ve-county reg i on s urround i ng the s i te .  These factors wi l l  tend to 
reduce the potenti al  for i nc reased cr ime and al cohol i sm rates . I t  i s  not anti c i pated , 
therefore , that the i n -mi gration  of SRC- I I  workers to the area wi l l  s i gn i fi cantl y al ter the 
preexi sti ng cr ime and al cohol i sm rates . These probl ems are more appl i cabl e to " boom-town " 
effects wh i ch wi l l  not occur wi th thi s project ( see the d i scuss i on of the appl i cabi l i ty of 
" boom-town " anal ys i s  contai ned i n  the response to comment 8 . 37 ) . Furthermore , probl ems of 
cr ime and al cohol abuse are often perce i ved probl ems . Groups  such  as cons tructi on workers 
are stereotyped i ncorrectl y ;  stud ie s  do not s upport such  al l egati ons  or  perceptions  ( see 
Sect .  4 . 2 . 4 . 1 ) . 

8 . 3 1 Commen t :  I n  order t o  effecti vely a s s e s s  the i mpac t ,  t h e  part thi s p l ant wi l l  p l ay i n  the 
l oca l  tax s tructure needs to be addressed . What projected taxes wi l l  th i s  p l ant 
pay l ocal l y? More empha s i s shou l d be put  on the i nevi tabl e i ncreased cost of 
l i v i ng to s u rroundi ng commun i ti e s ,  al so i ncreased taxes . Al l of whi c h  wi l l  resu l t 
from the i ncreased demands that wi l l  be put on a l l commodi ti e s  i nc l ud i ng publ i c  
serv i ces . I n  short , spel l out i n  do l l ars and  cents what the monetary cost wi l l  be 
to s urroundi ng communi ti es . ( Commenter : 8 ,  p .  A-25 ) 

Response : See revi sed Sec t .  4 . 2 . 4 of the F E I S  for anti c i pated SRC- I I  i mpacts on l ocal taxes 
as  wel l as  l ocal  i nfl ation . I n  short , however , no major price  i ncreases are anti c i pated 
beyond the l evel of i nfl at ion  that wou l d  occur in  the absence of SRC - I I . 

8 . 32  Comment :  On p .  4-44 , the DES states : As soon as the f ina l  p l ant l ayout i s  se l ected , al l 
archaeo l o g i cal  s i tes  that may be d i sturbed by p l ant constructi on wi l l  be further 
eval uated to assess  thei r potent ia l  s i g n i fi cance . ( Commente r :  18 , p .  A-6 9 )  

Response : Archaeol ogi cal s i tes  have been eval uated by the DOE , the State of West V i rg i n i a , 
and the Department of the Inter ior .  See  rev i sed Sects . 3 . 2 . 4 . 7  and  4 . 2 . 4 . 1  for detai l ed 
d i s c u s s i on . 

8 . 33 Comment :  A comparati ve soci oeconom i c  cost-benefi t analys i s  of a l ternati ve s i tes , accord i ng 
to NEPA Gui del i nes , th i s  i s  the heart of the envi ronmental a s ses sment proces s .  
( Commente r :  1 ,  p .  A- I l )  

Response : A cost-benefi t ana l ys i s  of a l ternati ve s i tes i s  not spec i fi cal ly  req u i red under CEQ 
regu l ati ons . I t  was not made because  of the d i ffi cu l ty of q uanti fyi ng the wi de vari ety of 
benefi ts a nd costs at each s i te and because cost/benefi t analyses often obscure s i gn i fi cant 
soc i a l i s sues . 

8 . 34 Comment :  Anti c i pati ng trends and  work i ng now to  mi ti gate them i s  what  a DES  i s  s u pposed to 
do . Unfortunate l y ,  the "Soci oeconom i c  Impact Ana lys i s "  drafted by CONSAD Research 
Corporati on does not do what i t  i s  s upposed to do . I t  does not meet the l egal 
req u i rements for prepari ng such a document , i t  does a very poor job of anti c i pati ng 
the mul ti p l e  i mpacts of the proposed proj ect , and i t  provi des no p l a n  for mi ti gat
i ng i ts adverse conseq uences . ( Commenter : 1 ,  p .  A- I l )  

Response : Rev i sed Sects . 4 . 2 . 4 . 1 ,  4 . 5 . 3 . 5 ,  and 4 . 6 . 2  conta i n  the m i t i gati on and moni tori ng 
program . The CONSAD Report was on l y  one of the documents used i n  prepari ng  the revi sed 
soc i oeconomi c secti ons  of the F E I S .  

8 . 35 Comment :  Page 4-42 - On what bas i s was the man-power est imate made?  I t  appears to be l ow i f  
a reasonab l e  wage rate i s  app l i ed to total man-hours and rel ated to tota l est imated 
p l ant cost . ( Commenter :  3 1 , p .  A-147 ) 

Response : Construction  man-power est imates are based u pon engi neeri ng spec i fi cati ons of s i ze 
and type of p lant  and the natu re of i nstal l ed equi pment . Tota l man-hours i s  a parameter u sed 
al ong wi th others to est imate total pl ant cost , not the reverse . Wage rates are those 
commonl y pa i d  i n  the area for speci fi c crafts . See revi sed Sects . 3 . 2 . 4 . 3  and 4 . 2 . 4 . 1  
a nd Append i x  V . 3 .  
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8 . 36 Comment : The DES menti ons the l oss  of the l and tax base wi thout bei ng s peci fi c on the 
magn i tude .  I t  a l so mentions  that several mi l l i on dol l ars i n  sa l es taxes wi l l  be 
rea l i zed by the State . Wi l l  thi s sa l es tax revenue adeq uate ly  cover the serv i ces 
req u i red from l ocal pol i ti cal  bodi es ?  In  add i ti on , i s  i t  a s s umed that the State 
wi l l  turn any of th i s  revenue over to the l ocal governmental un i ts to hel p defray 
these add i ti onal cos ts of serv i ces?  ( Commenter : 28 , p .  A-14 1 )  

Response : Current l and use  i s  pr imari l y  agr i cu l tural , wi th some res i denti a l  ( Sect . 4 . 2 . 4 ) .  
Therefore , the l oss  of the l and tax base wi l l  be mi n i ma l . Basel i ne tax i n format ion  i s  
provi ded i n  revi sed Sect . 3 . 2 . 4 . 5  of the F E I S . Addi ti onal tax revenues resu l t i n g  from the 
proj ect are d i scussed i n  rev i sed Sect . 4 . 2 . 4 .  The l ocal governments wi l l  not benefi t from 
property tax revenues unti l such  t i me as the fac i l i ty i s  transferred to the i ndustri a l  
partner . I t  i s  genera l l y  recogni zed that s i ng l e fami l y  un i ts norma l l y  do not contri bute 
through  vari ous taxes a s uffi c i ent amount of revenue to compensate l ocal and state govern
ments for l ocal serv i ces provi ded those fami l y  un i ts . The s hortfa l l i n  revenues i s  typi cal l y  
made u p  through  tax revenues pa i d  by commerci a l  and i ndustr i a l  enterpri ses . I n  the case of 
the S RC- I I  fac i l i ty ,  whi ch  wi l l  be federal l y  owned and untaxabl e i n  the demonstration  stage , 
thi s source of revenue wi l l  be unava i l abl e .  ( For a detai l ed ana l ys i s  of a s i mi l ar s i tuati on , 
see Robert B .  Brai d ,  J r . , and Stephen D .  Kyl es , The Clinch River Breeder Reactor Plant : An 
Ana lysis of the Impacts of Its Inmigrant Construction Workers on Local Pub lic Services, 
May , 1977 , prepared for the Appa l ach ian  Regi onal Commi s s i on under Contract No . TQ-1 0  TN-5105-
76-1-302-040 1 . )  Consequentl y ,  a per  cap i ta defi c i t in  commun i ty servi ces caused by  SRC- I I 
generated i n-mi grants shou l d  be anti c i pated . I denti fi cation dur ing  the moni tori ng program of 
any such  defi c i ts for each j ur i s d i ction  i n  the fi ve-county i mpact regi on s houl d be accom
p l i s hed annual l y  on the ba si s of a per capi ta cost/benefi t ana l ys i s  of each j ur i sd i cti on ' s  
aggregated expendi tures . DOE may , however , el ect to pay i n  l i eu of taxes pri or to the 
commerc i a l  phase . Th i s  has not yet been determi ned . 

8 . 37 Commen t :  The DES Conta i n s  No D i scus s i on of " Boom Town " Effects . I t  i s  wel l e stab l i s hed that 
rap i d  i n creases in popu l ati on i nduced by construction  of energy projects tend to 
produce s i gn i f i cant soc ia l  and economi c d i s l ocati ons . The d i s l ocations are 
general l y  known as " boom town " effects . Surpr i s i ng l y ,  the DES conta i n s  no d i s 
cuss i on o f  the boom town effects . 

The boom town effects that may resu l t from the SRC- I I proj ect , but  whi ch are not 
d i scus sed in the DES , i nc l ude : 

front-end fi nanc i ng prob l ems , 
fi s ca l  uncerta i nti es , 
fi s cal  d i spari t ies , 
soc i a l probl ems , 
i neffi c i ent  reg i onal settl ement patterns , 
l ocal commun i ty devel opment probl ems , 
resource depl eti on or commun i ty contraction probl ems , and 
commu n i ty devel opment management probl ems . 

( Commenter :  18 , p .  A- 104- 105 )  

Respons e :  Cri ti cal to ant ic i pati ng a "boom-bust"  potent i a l  i s  the anti c i pated annual popu l a
t ion growth re l ati ve to the exi sti ng popu l ati on . The DOE study , Synthetic Fue ls and the 
Environment :  An Environment and Regulations Impacts Analysis ( J une , 1980 ) , s uggests that an 
annual growth of l es s  than 10% i s  un l i kely to resu l t in absorption  probl ems . Furthe r ,  
energy i mpact a s s i stance l eg i s l at ion recentl y passed b y  t h e  U . S .  Senate ( S . 2332  J u ly  3 1 , 
1 980 , 96th Congres s ,  2D Sess i o n )  s peci fi es a mi n i mum of 8% growth per year i n  emp l oyment/ 
popu l ation ( o r  24% i n  three years ) before an area i s  consi dered " i mpacted"  and thereby 
e l i g i b l e for Federal a s s i s tance under the above c i ted l eg i s l ation . The best estimate of the 
total popu l ati on growth in the area of Mononga l i a  County , West  Vi rgi n i a ,  due to peak demon
strati on-phase construction  acti v i ty at  SRC- I I  i s  between 2 and 2 . 5% of proj ected 1985 
county popul ati on . Cl earl y th i s  anti c i pated growth i n  other characteri st i c s  set forth above 
fal l s  far short of the conventi a l  cri teri a for an anti c i pated " boom- town " impact . Con 
sequentl y ,  i t  i s  expected that the effects of " boom town " s i mp l y  wi l l  not occ u r .  See Sec t .  
4 . 2 . 4  o f  t h e  F E I S .  

8 . 38 Comment :  The hou s i ng i mpacts , as presented , appear underestimated i n  the l i ght of i nformed 
f i rst-hand know l edge of Mononga l i a  County and recent experi ence of the P i ttsburgh 
Area Offi ce . The Morgantown-Monongal i a  County area has few standard vacant un i ts . 
Trans i ent constructi on workers , wi th Davi s-Bacon wages , wi l l  be abl e to pay h i gher 
pri ces for the few ava i l ab l e standard un i ts , and wi l l  in turn cause consi derab l e 
d i sp l acement among l ow- to moderate-i ncome househo l ds , i nc l udi ng  students . The 
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hou s i ng shortage wi l l  be further i ncreased by a l ack of avai l abl e sewer and water 
fac i l i ti es for proposed mob i l e  home devel opments . The l a tter park or "pad " shortage 
is probab ly  underestimated i n  the DES . 

HUD Sugges ti on : At th i s  t ime , there i s  suffi c i ent l ead-time to avo i d  what cou l d  
otherwi se become a seri ous  l ow- and moderate-i ncome renta l hous i ng s hortage . Th i s  
offi ce s uggests , fi rs t ,  that a cooperati ve effort be establ i s hed i mmedi ate ly  
between t he  Department of  Energy and  HUD  to  uti l i ze DOE ( or  cons tructi on contrac
tor ' s )  funds to deve l op new mobi l e  home parks for the workers i n  Mononga l i a  and 
Greene Count ies , on a we l l -pl anned and wel l -s i ted bas i s ,  w i th pa ckage water and 
sewer systems , if publ i c  faci l i ti es are not acces s i bl e .  After the cons tructi on  
phase , such  market-rate parks  coul d be conti nued or be converted ( i f  we l l  p l anned ) 
to s i ng l e-fami l y  hous i ng s ubdi v i s i ons . 

Second , we urge DOE to con s i der fund i ng 100 to 300 uni ts of permanent rental 
hous i ng for the workers , to further mi n i mi ze , we bel i eve , i nevi tabl e competi t ion  
for  avai l abl e pri vate rental un i ts in  the  Morgantown/Mt. Morr i s/Waynesburg area . 
Created rental pressures on the e l derly tenants and l ow/moderate i ncome tenants of 
e x i s ti ng pri vate faci l i ti e s  may cause i nadvertent di spl acement . DOE-as s i s ted new 
un i ts cou l d  ease such  i nfl ati onary ,  compet i ti ve market pres sures . After the 
cons tructi on empl oyment dec l i ned , the un i ts cou l d  be sol d ,  by prearrangement , to 
an owner for market-rate or Secti on 8 l ow/moderate i ncome tenants . Agai n  we 
stres s ,  however , that carefu l ,  sma l l -hous i ng project p l anni n g ,  des i gn ,  and s i ti ng 
s houl d be fol l owed to meet l ocal smal l -town/semi -rural area needs . ( Commenters : 
32 , p .  A- 148 ; 10 , p .  A-29-3 0 ;  1 5 , p .  A-5 1 )  

Response :  Rev i sed Sect . 4 . 2 . 4 . 1  dea l s wi th the comment o n  a hou s i ng s hortage . Revi sed 
Sec t .  4 . 6 . 2  l i s ts mi ti gation measures . Federal a s s i stance programs are presented i n  
Appendi x  V . 5 .  

8 . 39 Comment : I n  addi t ion  to negl ect i n g  potentia l  water and a i r  pol l ut ion  from other proposed 
i ndu stri al  devel opments and the i r  poss i b l e  cumu l ati ve or " synergi sti c "  effects , 
the DES a l so i gnores whatever soci a l  impacts wi l l  res u l t from expanded devel opment . 
( Commente r :  1 5 ,  p .  A- 49 ) 

Response : Rev i sed Sects . 3 . 2 . 4 . 3  and 4 . 2 . 4 . 3  deal wi th the cumu l ati ve i mpact i ssue  and 
commerc i a l i zati on  at expanded capaci ty respecti vel y .  Cumu l ati ve i mpacts duri ng cons tructi on 
of the demons tration  p l ant are found not to be s i gn i fi cant .  A revi sed analys i s  of commer
c i a l i zation  i mpacts i s  presented based upon presentl y avai l ab l e  i nformati on . 

8 . 40 Comment :  The  DES does not  address  the  potenti al  adverse i mpacts that may be  experi enced by 
communi t ies  faced wi th rap i d  growth due to energy devel opment whi ch  are desc ri bed 
i n  DOE ' s  Report to the Pre s i dent  on Energy Impact Ass i s tance , publ i s hed in March 
1978 ( DOE/ I -R-009 , UC- 1 3 ) . (Commenter : 9 ,  p .  A-26 ) 

Response : See response to comment 8 . 37 .  

8 . 41 Comment : The DES does not refl ect cons i deration  of a l l the categori es around wh i c h  adverse 
soci oenvi ronmental i mpacts cou l d occu r .  (Commenter : 9 ,  p .  A-26 ) 

Response :  Revi sed Sect . 4 . 2 . 4  consi ders an expanded number of factors upon whi ch SRC- I I  
i mpacts may be fel t i nc l ud i ng popu l at ion change by coun ty ,  deta i l ed secondary empl oyment 
i mpacts , i ncome effects , and i nfl ationary effects as wel l as s chool i n g ,  hous i n g ,  pub l i c  
serv i ces and fi nance , and other catego ries  deemed s i gn i fi cant . 

8 . 42 Comment : Information  avai l ab l e  i ndi cates the navi gati on sys tem for the Mononga hel a wi l l  not 
be abl e to handl e feedstock trans portation  after 1988 . What a l ternati ves are 
ava i l ab l e to fi l l  th i s  need after that date? If ra i l  i s  u sed , what wi l l  the 
i ncreased traffi c needs be i n  the face of u s i ng up  the excess or  added capac i ty for 
product sh i pments? These are important cons i derati ons i n  s i te l ocation that are 
i gnored i n  the D ES . ( Commenter : 28 , p .  A- 140 )  

Respons e :  See Append i x  C ,  Sec t .  C . 8 . 5  ( Ri ver and Ra i l  Impacts ) .  Compared wi th the tota l 
ra i l  mi l eag e ,  add i ti onal mi l eage for the trans portati on of coal to the SRC- I I  commercia l  
pl ant wi l l  be mi nor . Conseq uentl y ,  i nj u ri es or deaths from th i s  add i ti onal mi l eage s houl d 
be m i n i ma l . 
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9 .  FLOODPLAI N/WETLANDS 

Fl oodpl a i n  and wetl and areas shou l d not be fi l l ed .  
on pp . 4-75 or 0-8 , s hou l d be used . ( Commenters : 
3 3 , p .  A- 1 52 )  

One o f  the a l ternati ves , g i ven 
28 , p .  A-13 7 ; 3 3 ,  p .  A- 150 ; 

• Drai nage of tox i c  materi a l s i nto wetl and sys tems shou l d  be prec l uded . 

• S i gn i fi cant damage to spec i es uncommon to the area may res u l t and experts s houl d 
be contacted . 

• Al ternati ves to fl oodp l a i n  uti l i zat ion  and wetl and fi l l  s hou l d  be provi ded 
( p .  4-16 , paragraphs 1 ,  2 ,  and 3 ) . 

Respons e :  A mod i f ied s i te p l a n  devel oped s i nce publ i cat ion  o f  the D E I S  i nd i cates that the 
amount of fi l l i ng necess ary has been mi n i mi zed by the l ocation  of  most  of the storage tank  
fac i l i ti es above  the  500-year fl ood e l evati on , but  sti l l  wi th i n  the bottoml ands of the 
Monongahel a Ri ver . The modi fi ed pl ans and thei r i mpacts are d i scus sed i n  deta i l i n  rev i sed 
Appendi x  D .  

A smal l amount of fi l l i ng i n  wetl ands ( 0 . 2  to 1 . 0  ha i n  forested wetl ands ) wi l l  be requ i red 
under the rev i sed p l ans for the storage faci l i ti e s  (Appendi x  D ) . Prevention  of s p i l l s  of 
toxi c materi a l s i nto wetl ands systems i s  d i scus sed in Append i x  0 and rev i sed Appendi x C ,  
Sects . C . 3 . 5 . 3  and C . 2 . 16 .  

Wetl ands concerns have been d i scus sed i n  Sects . 4 . 2 . 1 . 3  and 4 . 8  and i n  Appendi x D .  Thi s i s  
cons i dered adeq uate . As a resu l t  of coordi nation wi th the U . S .  F i s h  and Wi l dl i fe Serv i ce 
and the West  V i rg i n i a  Department of Natural Resources , several mi ti gative  acti ons are bei n g  
cons i dered , i nc l ud i ng devel opment o f  pub l i c  access t o  the ri ver , wi l d l i fe habi tat i mprovement  
on  l and to  be i d l e on the  s i te ,  and creati on of wetl and areas . These mi ti gati on  mea sures 
are s ummari zed in  rev i sed Sects . 4 . 6 . 6  and 4 . 6 . 7 .  Al ternatives to fl oodpl a i n  uti l i zat ion  
and wetl and fi l l  are d i s cussed in  Append i x  D .  

9 . 2  Comment :  Page 2-25 , paragraph 2 - Th i s  paragraph i nc l udes th i s  s tatement ,  "The feas i b i l i ty 
of a l ternati ves that avo i d  or reduce encroachment on the fl oodpl a i n  are currentl y 
be i ng eva l uated . "  The U . S .  Depa rtment of I nteri or cannot eval uate the effects or 
make recommendation  on a l ternati ves wi thout th i s  i nformation . ( Commenter : 33 , 
p .  A- 1 5 1 )  

Respons e :  Add i tional  i nformati on and the current p l ans for fac i l i ti es i n  the fl oodpl a i n  are 
presented i n  Appendi x  D .  Th i s  i nformation  i s  bei ng rev i ewed by the U . S .  F i s h  and Wi l d l i fe 
Serv i c e .  See al so rev i sed Appendi x  E .  

9 . 3  Comment :  From the  d i scuss i ons on p .  4-20 , Sec t .  2 . 2 . 1 ,  and Appen d i xes 0 and J ,  it  i s  obvious  
that  fl oodp l a i n  i s s ues are covered ; however , anal yses of a l ternati ves to  fl ood
p l a i n  l ocati ons , fo r examp l e ,  a pi pel i ne to the ra i l  area from s torage fac i l i ti e s  
near t he  p l ant , are i ncomp l ete . ( Commenter : 28 , p .  A- 136 ) 

Respons e :  Ana l yses o f  a l ternati ves to l ocation o f  storage fac i l i ti e s  i n  the fl oodpl a i n  are 
presented i n  Appendi x  D .  

9 . 4  Comment:  Page 4-20 . Why is  the fac i l i ty desi gned to ra i se e l evation  above the 500-year 
fl ood l evel ? What i s  the j u sti fi cation?  ( Commenter : 3 1 , p .  A-147 ) . 

Respons e :  The fac i l i ty i s desi gned to ra i se the storage tank  base e l evation  above the 
500-year fl ood l evel to mi n i mi ze i mpacts of poss i b l e  fl oods on the faci l i ti es and to m i n i mi ze 
the potenti al  for contami nation of fl oodwaters . From a process i ng standpo i n t ,  the proposed 
e l evati on p l aces the storage area at the same e l evat ion  as the ra i l road s i di ng .  Such mi ti ga
tory meas ures are in keepi ng wi th Executi ve Orders 1 1988 and 1 1990 and Water Resources 
Counc i l and DOE fl oodpl a i n/wetl ands regul ations  ( see Appendi x  D ) . 
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9 . 5  Comment :  Knowl edge of the  i mpacts on fores ted areas and  wetl ands i s  amb i guous . On p .  4-16 , 
the D E I S  notes , "The s i gn i fi cance of the l o ss  of the forested wetl and i s  unc l ea r ,  
because  the abundance o f  s uch wetl ands near the s i te i s  unknown . "  ( Commenters : 
1 8 ,  p .  A- 100 ; 28 , p .  A- 137 ) 

Response : Secti on 4 . 2 . 1 . 3  has been revi sed to refl ect further i nformati on on the abundance 
of wetl ands  in the s i te vi c i n i ty .  

9 . 6  Comment :  Page 8-5 , Tabl e 8-4 and 8-5 - These tab l es s hou l d be rev i sed to s how adverse 
wetl and i mpacts at the sel ected s i te .  ( Commenter : 33 , p .  A-1 5 3 )  

Response : Tab l es 8 . 4  and 8 . 5  s how a compari son of al ternati ve s i tes by the use of matri x 
val ues ; wetl ands are i nc l uded as a screeni ng cri teri on . 

9 . 7  Comment : Page 4-72 - Where i s  the p l ant l ocated i n  re l ation  to the fl oodp l a i n  e l evati on ? 
(Commenter : 33 , p .  A- 153 ) 

Respon se : The p l ant l ocation and l ayout  was s hown i n  Fi g .  2 . 2 of the DE IS  and compared wi th 
the fl oodp l a i n  area i n  F i g .  4 . 2 .  E l evation  of the p l ant and the fl oodp l a i n  are gi ven i n  
rev i sed Append i x D o f  the F E I S  ( see Fi g .  D . 2  and Sec t .  D . 3 . 1 ) . 

9 . 8  Comment :  Page 8-4 , Tab l e 8-2  - No adverse i mpact i s  recorded for the wetl ands category for 
the sel ected s i te (assumi ng  8en ' s  Run  i s  the  Fort Marti n s i te ) . A defi n i te adverse 
i mpact wi l l  occur to the 2 . 5-acre fores ted wetl and from fi l l i n g ;  add i ti o nal l y ,  the 
60-acre emergent wetl and on Crooked Run wou l d  be affected by constructi on  of the 
p l ant s i te and d i s posa l  area as  wel l as  by the i r  conti nued u se .  ( These impacts are 
c l earl y i denti fi ed i n  Appendi x  D . )  ( Commenter : 33 , p .  A-1 5 3 )  

Response : 8en ' s  Run i s  an a l ternative  s i te l ocated on the Ohi o Ri ver . The ana l ys i s  of 
i mpacts on Crooked Run are d i s cu ssed i n  th i s  FE I S , Sects . 4 . 2 . 2 . 3  and 4 . 2 . 2 . 4 .  

9 . 9  Comment : Sec t .  4 . 8 ,  p .  4-72 , fl oodpl a i n -wetl ands assessment - Paragraph 4 of th i s  section  
says that the fl oodp l a i n  and forested wetl and areas a l ong the  ri ver are  not 
val uabl e eco l o g i ca l  resources . We strong ly  d i sagree ; the val ues  of fl oodp l a i ns and 
wetl ands were wel l documented ; Executi ve Orders 1 1988 and 1 1990 poi nt out these 
va l ues . I n  mounta i nous regi ons , such  as where the proposed s i te i s ,  the val ues of 
the resources are often greater than i n  other areas . These resources are genera l l y  
o f  l i mi ted areal extent and thus more uni que i n  mountai nous  areas . (Commenters : 
33 , p .  A- 1 52 ; 1 8 ,  p .  A- 100 )  

Response : Section 4 . 2 . 1 . 3  has  been revi sed to c l a r i fy the bas i s of the asses sment ( Sect .  
4 . 2 . 1 . 3 ) .  

9 . 1 0  Comment :  I f  the demonstration  p l ant product faci l i ti es are s tored i n  the  fl oodp l a i n , what 
wi l l  be stored and what are the potenti a l  hazards to s urface water and groundwater 
i f  fl ood i ng does occur? ( Commente r :  30 , p .  A-144 )  

Response : Products stored at the fl oodpl a i n  storage area are d i s cu ssed i n  Sec t .  2 . 2 . 1 . 2 
of the F E I S . As noted i n  Append i x  D ,  Sect . D . 2 . 3 ,  of the DE I S , the potenti a l  hazard resu l ti ng  
from fl ood i ng i s  expected to  be m i n ima l  s i nce the storage area i s  l ocated above the  500-year 
e l evati on . I t  shoul d be noted that the base of the product storage area i s  1 1 . 5  ft above 
the 500-year fl ood e l evati on . I n  addi t ion , des i gn of the storage faci l i ti e s  i nc l udes a con
tai nment d i ke and l i n i ng wi th i mperv i ous  materi a l s that wi l l  both conta i n  s pi l l s  and protect 
aga i nst  fl oods of greater magn i tude than the 500-year fl ood . 

9 . 1 1  Comment :  I n  add i ti on ,  removal of  wetl ands from other stream systems wi th i n  t he  s i te may 
i nfl uence runoff adverse l y ,  thus  augmenti ng the fl oodi ng potent i a l  of the 
Monongahe l a Ri ver .  Th i s  too s hou l d recei ve attenti o n .  ( Commente r :  28 , p .  A- 1 3 7 )  

Response : DOE recogni zes th i s  concern . However , the removal of about 1 ha of wetl ands may 
augment fl ood i ng whi l e  runoff conta i nment structures wi l l  reduce the s i te contri bution to 
fl ood i n g .  The magn i tude of these oppo s i ng factors i s  not con s i dered s i gn i fi cant .  See al so 
Append i x  J .  
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9 . 12 Commen t :  A rather good descri p t i on a n d  analys i s of the effects of t h e  faci l i ty upon fl ood i ng 
i s  presented but wi thout apparent reference to the wetl ands contri buti on to fl ood 
control . ( Commenter : 28 , p .  A-136 ) 

Response :  Appendi x  0 and  Sect . 4 . 2 . 1 . 3  have been revi sed to  i nd i cate the  val ues of  fl ood
p l a i n s  and wet l ands for fl ood control . 

9 . 13 Comment :  The  DES states that wetl ands i mpacts cannot be a ssessed because thei r abundance 
near the s i te i s  unknown ( DES , p .  4- 16 ) . The abundance or rel ati ve number of 
wetl ands does not affect the s i gn i fi cance of any s i ng l e wetl and as thi s statement 
i mpl i e s . Th i s  s tatement does i nd i cate , however , that DOE has much to do i n  nature 
of a s i te anal ys i s .  ( Commenter : 18 , p .  A-100 ) 

Response : The abundance or re l ati ve number of wetl ands does affect the s i gni fi cance of the 
l oss  of any s i ng l e  wetl and . The amount of wetl and to be-r05t i s  g i ven i n  Appendi x  0 and 
Sec t .  4 . 2 . 1 . 3 ,  and effects on b i ota are addressed i n  Sect . 4 . 2 . 1 . 3 .  Informati on on the 
abundance of wetl ands al ong the Monongahel a Ri ver in the s i te v i c i n i ty i s  al so i nc l uded 
i n  Sect . 4 . 2 . 1 . 3 .  

9 . 14 Comment :  DOE has not compl i ed wi th envi ronmenta l revi ew l aws and executi ve orders . I t  has 
not conducted the requ i red fi sh  and wi l d l i fe s u rveys . Nor has i t  prepared the 
Fl oodp l a i n/Wetl and Asses smen t .  These stud ies must be compl eted and i ntegrated i nto 
the new draft or supp l emental DES . ( Commenter : 18 , p .  A-100 ) 

Response : DOE has consul ted wi th the U . S .  F i s h  and Wi l dl i fe Serv i ce i n  connection  wi th the 
F i s h  and Wi l d l i fe Coordi nation Act , and DOE has conducted the necessary f i s h  and wi l d l i fe 
s urveys . A fl oodp l a i n/wetl and assessment was presented i n  Appendi x  0 of the DE IS  and i s  
updated i n  the FE I S ,  Append i x  D .  DOE has al so prepared a prel im i nary fl oodp l a i n/wetl and 
determi nation  in compl i ance wi th Executi ve Orders 1 1988 and 1 1 990 . A prel i mi nary determi 
nation i s  i n cl uded i n  Appendi x  D .  

9 . 15 Comment :  Page 4-72 - Paragraph 5 of thi s secti on states that the fl oodpl a i n  wi l l  be fi l l ed 
to approx imate ly  20 ft above the 500 year storm . We are not convi nced that th i s  i s  
the most  practi cal a l ternati ve for coal s torage . ( Commenter : 33 , p .  A- 1 53 ) 

Response :  The  coal storage area has  been rel ocated . Rev i sed pl ans for fl oodp l a i n  devel op
ment that mi n imi ze effects on the fl oodp l a i n  and al ternati ves to thi s devel opment are 
addressed in rev i sed Appendi x  0 of the FE I S .  

9 . 16 Comment : Page 2-20 , i ncreased encroachment i n  the fl oodpl a i n - S i nce the vol ume and l ocati on  
of product  s torage depends on the  method of s h i pment and cannot be determi ned at  
th i s  ti me , the  i mpacts of such s torage cannot be determi ned . ( Commenter : 3 3 ,  
p .  A- 1 5 1 )  

Res pon s e :  The amount o f  encroachment onto the fl oodpl a i n  was addressed i n  Appendi x  0 o f  the 
D E I S . The mode of product  transport i s  d i s cu ssed i n  Appendi x  Z and Appendi x  C ,  Sect . C . 2 . 16 .  
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1 0 .  ECOLOGY 

10 . 1  Comment : The l ack  of a detai l ed s i te construction p l an ( DES , p .  4-14 ) , of the s i ti ng of 
hazardous waste contai nment ( I b i d . ,  p .  xxv i i ) ,  and of product storage fac i l i ti e s  
( I b i d . , p .  2-20 ) prevent an ana l ys i s  o f  the q uant i ty or qua l i ty o f  s i te d i s turb
ance of fi s h  and wi l d l i fe resources . ( Commente r :  1 8 ,  p .  A-99 ) 

Respon se : The ecol ogi cal  ana lys i s  i n  the D E I S  s howed that the proposed s i te was an accept
a b l e  s i te eco l og i ca l l y  and addressed i mpacts on terrestri a l  b i ota pri mari l y  i n  terms of 
hab i tat l oss . Al though changes in spec i f i c  s i te p l ans or s i te l ayouts may c hange the 
qua l i ty and quant i ty of the i mpacts , these changes are un l i ke l y  to be great enough to change 
the eco l og ica l  s u i tabi l i ty of the s i te for the SRC- I I  faci l i ty .  However , a ny s i gn i fi cant 
des i gn changes wi l l  be rev i ewed as  d i scussed  in the response to comment 2 . 1 .  Eco l og i ca l  
i mpacts of  t he  cu rrent p l ans fo r desi gn and  l ayout are addressed i n  revi sed Sects . 4 . 2 . 1 . 3  
and 4 . 2 . 2 . 4 .  

1 0 . 2  Comment :  The  statement i n adequate ly  assesses  the  effect  of a ir  and water d i scharges  from 
synfuel production as wel l as streamfl ow d i vers i on and so l i d  waste d i sposal  on 
fi s h  and wi l dl i fe and thei r hab i tats . Thi s i nadequacy can be attri buted i n  part 
to the fact that the Department  of Energy di d not consu l t  wi th the Department ' s  
F i s h  and Wi l dl i fe Serv i ce ( FWS )  a s  req u i red under the F i s h  and Wi l d l i fe Coord i na
ti on Act .  I t ,  therefore , appears that fi s h  and wi l d l i fe resources were not 
equa l l y  consi dered wi th other project objecti ves . ( Commenters : 33 , p .  A- 150 , 
A- 1 52 ; 18 , p .  A-98-99 ) 

Response : The effects of a i r  emi ss i on s  on wi l dl i fe and the i r  habi tats are addressed i n  
Sect . 4 . 2 . 1 . 3  and Appendi x G .  Effects of sol i d  waste storage o n  terrestri a l  wi l d l i fe are 
a ssessed i n  terms of habi tat l os s .  DOE has consu l ted wi th the Fi s h  and Wi l dl i fe Serv i ce , 
and several mi ti gat i ve acti ons are bei ng  con s i dered , i nc l ud i ng  deve l opment of pub l i c  acces s  
to t h e  r i ver ,  wi l d l i fe habi tat i mprovement o n  l and t o  b e  i d l e  o n  t h e  s i te ,  a n d  creati on o f  
wetl and areas ( see Sects . 4 . 6 . 6 , 4 . 6 . 7 ,  a n d  Appendi x  E ) . 

10 . 3  Comment :  The defi c i enc i e s  i n  the D ES ' s  treatment  of fi sh  and wi l dl i fe resources fa l l  i nto 
two broad categori e s : ( 1 )  i nadequate ana l ys i s  of i mpacts and ( 2 )  fai l u re to 
address  i mportant mi ti gati on measures . ( Corrmente r :  1 8 ,  p .  A-98 )  

Response : DOE agrees that the faci l i ty l ayout shou l d  mi n i mi ze i mpacts on fi sh  and wi l d l i fe 
resources to the extent fea s i b l e .  Impacts o f  the cu rrent faci l i ty l ayout p l ans  o n  fi sh  and 
wi l d l i fe are addressed in rev i sed Sects . 4 . 2 . 1 . 3  and 4 . 2 . 2 . 4 .  A secti on on terrestri al  
ecol ogy mi ti gation measures has been added ( Sect .  4 . 6 . 7 ) . Many of the m i t i gation measures 
l i sted in Sec t .  4 . 6  under process  control s ,  geol ogy and so i l s ,  water , and a i r  q ua l i ty wi l l  
a l so serve to mi n i m i ze i mpacts on fi s h  and wi l dl i fe resources . DOE i s  con s i deri n g  the 
fol l owi ng  as mi ti gation meas ures for fi s h  and wi l d l i fe resources : wetl and creati o n ,  fi s hery 
deve l opment , wi l d l i fe habi tat i mprovement , and publ i c  acces s .  The U . S .  F i s h  and Wi l dl i fe 
Serv i ce has been contacted rel ati ve to these proposa l s ( see Appendi x  E ) . 

1 0 . 4  Comment : Page xx , paragraph 8 - The statement " . . .  the consumpti ve use  of water i s  not 
expected to have a s i gn i fi cant i mpact on the ri ver ' s  b i o l ogi ca l  resources . . .  " i s  
not substanti ated i n  the text of thi s statement .  ( Commenters : 18 , p .  A-99 ; 
3 3 ,  p .  A- 150 )  

Response : Secti on 4 . 2 . 2 . 1 ,  whi ch has been revi sed to a s sess  water use  i mpacts , i nd i cates 
that wi th the 7-d , 10-year l ow fl ow , water consumpti on of the SRC- I I  demonstrati on p l ant 
wi l l  reduce fl ow by 2 . 4% .  Thus , as  a worst case , pol l utants i ntroduced downstream cou l d  
cause i n- stream concentrat ions  to be u p  to 2 . 5% greater .  Thi s may cause a sma l l but 
bare l y  detectab l e  adverse i mpact on fi s h  and wi l dl i fe .  
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1 0 . 5  Comment : Page 4-31 . Operati onal impacts - What wi l l  the approac h vel oc i ty at the i n take 
structure be? If the approach vel oc i ty i s  s i mi l ar to or the same as  the " i ntake 
ve l oc i ty" ( 1 0  m/s )  it i s  extremel y  h i gh and coul d have severe effects on entra i n
ment and i mp i ngement rates . How does th i s  re l ate to the commerci a l  p l ant? 
( Commenters : 18 ,  p .  A-99 ; 26 , p .  A-130 ; 33 , p .  A- 152 ) 

Respons e :  The 1 0  m/ s was a typographi cal error , and the text has been rev i sed to s how the 
correct des i gn i ntake vel oc i ty of 10  cm/s ( Sect .  4 . 2 . 2 . 4 ) . The i ntake structure has been 
desi gned to accommodate the requi rements of a commerc i a l  p l ant . The approach vel oci ty duri ng 
operati on of the demonstration  p l ant wi l l  be cons i derab ly  l es s  than 10  cm/s . 

10 . 6  Comment :  Page 3-20 to 3-24 , Aquat i c  B i o l ogy - Thi s  section  and Append i x F appear to be 
rather i nadeq uate to assess  the potenti al  effects of the p l ant on the aquati c 
envi ronment . More i nformati on on downstream aquati c b i o l ogy i s  needed before 
constructi on  beg i ns i n  order to have base l i ne i nformat ion  from whi ch  future 
i mpacts can be eval uated . Th i s  shoul d i nc l ude water chemi stry and benth i c  
i nvertebrate stud i es as  wel l as  adequate fi s h  sampl i n g .  ( Commenter : 22 , p .  A- 126 ) 

Response : Add i ti onal  i nformati on has been prov i ded  i n  rev i sed Sec t .  3 . 2 . 2 . 3  and Appendi x  F 
of the F E I S .  Sec t i on 4 . 5 . 3 . 3  deta i l s  add i tional  aquati c ecol ogy moni tori ng recommended for 
construct ion  and operati on . 

10 . 7  Comment : Page 2 - 16 , paragraph 5 - The awareness  of the pos s i bl e ,  very ser ious  adverse 
i mpact of an acci dental rel ease of process  mater ia l  to the surface water s hou l d  
demand des i gn cri teri a that wi l l  mi n i mi ze such  a n  acci dent to the maxi mum degree 
pos s i b l e even i f  thi s i ncreases costs . ( Commenter : 22 , p .  A-1 26 ) 

Response : Al l areas where process  materi al s cou l d be acci denta l l y  rel eased to surface 
waters wi l l  be desi gned for maxi mum conta i nment . The des i gn for proces s  storage areas i s  
i n  Appen d i x  0 ,  Sect . 0 . 2 . 3 ,  of the D E I S  and i n  rev i sed Append i x  C ,  Sect . C . 3 . 5 . 3  of the 
F E I S . Al so , Append i x  Z has been added to addres s  the l i ke l i hood and i mpacts of product 
sp i l l s  duri ng  trans i t .  Secti on Z . 5 . 2 . 1  spec i fi ca l l y  addresses  the i mpacts on water resources . 

1 0 . 8 Comment :  D i fferent q uanti t ies  o f  p l ant water consumption  are g i ven . Al ong wi th these 
d i s crepanc i e s  are mutual l y  excl u s i ve remarks regard i n g  fi s h  and wi l d l i fe impacts . 
The ORBC study appears to i nd i cate further study on these effects i s  necessary 
whi l e  the DES seems to l ay any such  questi ons  to res t .  Such  d i screpanc i es shou l d  
b e  resol ved pri or t o  the FES . ( Commenter : 28 , p .  A-134 ) 

Respons e :  A s  noted i n  revi sed Sec t .  4 . 2 . 2 . 4 and i n  the response to Comment 10 . 4 ,  the 
SRC- I I  demonstrati on pl ant may cause a smal l but bare l y  detectabl e adverse impact on fi s h  
and wi l d l i fe .  Based o n  the ORBC study , the WRC Water Assessment cal l s  for further study of 
the fi s h  and wi l d l i fe i n-stream fl ow needs and the impacts res u l t i ng  from consumpti ve water 
use by S RC- I I  and other u sers . Further study of fi s h  and wi l d l i fe i mpacts , together wi th 
con s i deration  of water qual i ty and avai l ab i l i ty i ssues , wou l d  occur as part of comprehen s i ve 
basi n-wi de water p l ann i ng .  See a l so response to comment  2 . 1 .  

10 . 9  Comment :  A d i s cu s s i on of aquat i c  l i fe and the i r  b i o l o g i cal  and recreati onal  val ues i n  the 
ponds and streams i n  the proj ect area s houl d be provi ded . M i t i gation for the l os s  
of fresh  water pond fi s hery habi tat  shou l d be i nc l uded . ( Commenter : 33 , p .  A- 152 ) 

Respons e :  D i s cu s s i on o f  aquati c l i fe o f  ons i te ponds i s  found i n  rev i sed Sec t .  3 . 2 . 2 . 3  and 
Tab l e  F . 2  ( Append i x  F )  of the FE I S .  Construction of freshwater pond hab i tat i s  i nd i cated as 
a potenti a l  mi ti gation measure i n  rev i sed Sec t .  4 . 6 . 7 .  

10 . 10 Comment :  Page 4-14 , Sec t .  4 . 2 . 1 . 3 ,  Terrestr i a l  ecol ogy - Impacts cannot be quanti f i ed nor 
can dec i s i o n s  on a l ternati ve sel ecti ons  be made wi thout the benefi t of more 
detai l ed constructi on p l ans . We cannot assess  i mpacts wi thout knowi ng  how much 
l and wi l l  be d i sturbed . ( Commenters : 3 3 ,  p .  A-152 ; 18 , p.  A-9 9 )  

Respons e :  The F E I S  h a s  been rev i sed to refl ect the most  c urrent l ayout  p l ans . See response 
to comment  10 . 1 .  
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1 0 . 1 1  Comment :  Page 4-17 , paragraph 1 - The s tatement that shrub and tree gras s l ands are not 
h i g h-qual i ty wi l dl i fe habi tats i s  not correct .  These areas provi de habi tat for a 
w i de d i vers i ty of wi l dl i fe spec i e s  as the b i rd l i st i nc l uded i n  that paragraph 
s hows . Was a breedi ng b i rd censu s  conducted on the project area? If not , what 
f i s h  and wi l dl i fe experti se was consu l ted regard i n g  breed i n g  b i rd popu l ati ons?  
( Commenters : 33 , p .  A- 152 ; 18 ,  p .  A- 10 1 ) 

Response : I n  compa ri son wi th several other habi tat types on the s i te ,  the gras s l and and 
s hrub and tree gras s l ands on the s i te are not h i gh-qual i ty wi l d l i fe habi tats . These gras s 
l and habi tats s upport a s i gn i fi cantl y l ower wi l d l i fe d i vers i ty than t h e  other habi tats . 
Contrary to the comment , these grass l ands do not provi de habi tat for a l l of the spec i e s  
l i sted i n  the paragraph ( i . e . , no t a l l of the spec i es l i s ted occur i n  these habi tats on the 
s i te ) , a l thou � h they do pro v i de potent ia l  habi tat ( i . e . , hab i tat  that m i g ht  be s u i tabl e for 
these spec i es ) .  Su rveys of breedi ng b i rds were made by the i ndustri a l  partner and i ts 
consu l tants . I n formation  concern i ng breed i ng  bi rds on the s i te was presented i n  the DE I S ,  
Sec t .  3 . 2 . 1 . 2  and Tab l e  3 . 1  and i n  the F E I S ,  Sec t .  3 . 2 . 1 . 3 .  

1 0 . 12 Comment : Page 1 - 1 8 ,  paragraph 1 - We do not agree that the proposed barge fac i l i t i e s  are i n  
an area o f  l ow i mpac t .  Fl oodpl a i n s  a n d  wetl ands are extremely  val uab l e  t o  fi s h  
and w i l dl i fe and  are very l im i ted i n  mountai nous areas . (Commenter :  33 , 
p .  A- 1 51 ) . 

Response : See the Fl oodpl a i n/Wetl ands Assessment of the F E I S  ( Sect . 0 . 3  and revi sed 
Sects . 4 . 2 . 1 . 3 and 4 . 6 . 6 ) . 

10 . 1 3 Comment : Page xxi x ,  paragrap h  2 - What f i s h  a n d  wi l d l i fe resource val ues were cons i dered i n  
the sel ection of al ternati ves ? Impacts to fi s h  and wi l dl i fe resources s ho u l d  be 
i denti f ied and i nc l uded . ( Commenters : 33 , p .  A-1 5 1 ;  1 8 ,  p .  A-99 ) .  

Response : The presence of wetl ands and endangered s pec i e s  was consi dered i n  the eval uation 
of a l ternati ve s i tes ( see Tab l e B . 3  in  Appendi x  B ) . I mpacts to fi s h  and wi l dl i fe are 
con s i dered i n  Sects . 4 . 3 . 1 . 3 ,  4 . 3 . 2 . 3 ,  4 . 4 . 1 . 3 ,  and 4 . 4 . 2 . 3  for a l ternati ve s i tes to the 
extent necessary to determi ne i f  al ternat i ve s i tes offered potent i a l  for apprec i ab ly  reduced 
i mpacts . 
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1 1 .  MON ITORI NG AND M I T I GAT ION  

1 1 . 1  Comment :  The DEIS  fa i l s  to  present any detai l ed i nformat ion on  the  moni tori ng scheme that 
wi l l  produce the necessary data . I nstead the mon i tori ng secti on i s  fu l l  of 
references to p l ans that wi l l  be deve l oped ( see , e . g . ,  Sec t .  4 . 5 . 3 . 2  and approaches 
that may be fol l owed ;  al so see , e . g . ,  Sect . 4 . 5 . 4 ) . ( Commenter :  18 , p .  A-106 ) 

Res�onse :  A primary purpose of  the  proposed demonstration  p l ant i s  to  establ i s h  the 
envl ronmental acceptabi l i ty of the SRC- I I  proces s ,  and th i s  wi l l  req u i re extens i ve mon
i tori ng  as  outl i ned i n  revi sed Sec t .  4 . 5 .  As d i scussed i n  revi sed Sec t .  4 . 5 ,  compl i ance 
mon i toring  wi l l  be carried out to establ i s h  that the proposed fac i l i ty i s  being constructed 
and operated wi th i n  exi s ti ng standards and regu l ati ons . Spec i fi c  deta i l s  for compl i ance 
mon i tori ng wi l l  req u i re approval of the appropri ate regu l atory agency . Add i ti onal  moni tor
i ng to meet the goa l s  of DOE ' s  envi ronmental program for the SRC- I I  process  wi l l  be deta i l ed 
as the project devel ops . The moni tori ng program presented i n  revi sed Sect . 4 . 5  was deve l oped 
wi th the fl ex i b i l i ty to adapt to changes in the pl ant des i gn and the s i te l ayou t .  The 
program i denti f ies  sources of pol l utants to be moni tored , parameters to be sampl ed , and the 
sampl i ng frequency . See al so Appendi x  Y .  

1 1 . 2 Comment :  After constructi on , mon i tori ng s hou l d  be systematica l l y  carri ed o u t ,  espec i a l l y  at  
and  around the  s l ag area so t hat  any fai l ure i n  the contai nment system wi l l  be 
known . Mon i tor ing  wi l l  a l so hel p to i denti fy any probl ems associ ated wi th anaero
bi cal ly  produced groundwater contami nants . Anaerob i c  studies  s hou l d al so be  
carri ed out for products and any by-products that  cou l d  cause  contami nati on of 
groundwaters and benthos . (Commenter : 28 , p .  A-134 ) 

Response :  DOE  concurs . Mon i tori ng for the  s l ag d i sposal  area i s  di scussed i n  Sects . 
4 . 5 . 3 . 1  and 4 . 5 . 3 . 2 .  See a l so response to comment 1 1 . 1 .  Regardi ng anaerob i c  contami nants , 
pre l im i nary l aboratory tests  i nd i cate that anaerobi c  mi crobi a l acti v i ty s hou l d not occur i n  
l eachate from the s l ag .  Attempts to have bacteri a surv i ve i n  the l eachate have been unsuc
cessful . Both  s u l fate (62  ppm)  and BOD ( 33 mg/ l i ter )  l evel s are l ow and unabl e to  s upport 
bi o l og i c  acti v i ty .  The by-products from anaerobi c  acti v i ty are hydrogen s u l fi de ,  methane , 
and organ i c  aci ds . These materi al s wi l l  be detected by the s l ag d i sposal  mon i tori ng  
program . 

1 1 . 3  Comment :  The l eak  detecti on and  repa i r  program must be  descri bed i n  much  more detai l .  
( Commenter:  18 , p .  A-gO) 

Response : Current des i gn pl ans for the sol i d  waste d i sposal  areas are presented i n  revi sed 
Sec t .  2 . 2 . 1  and Appendi x C ( Sect .  C . 3 . 7 ) . These p l ans i nc l ude underdra i n s  to col l ect  any 
l eachate for anal ys i s  and treatment .  Spec i fi c  deta i l s  of the program wi l l  not be avai l ab l e 
unti l the compl etion  of the fi nal des i g n .  The l eak  detecti on and repa i r  program must have 
the approval of E PA and the s tate of West  V i rg i n i a .  

1 1 . 4 Comment :  I f  waste characteri zation and  groundwater mon i tor ing  have  to  be  eval uated duri ng  
the  demonstrati on stage , how can  it  be stated that " . . .  no s i gn i f i cant add i ti onal  
impacts are expected? "  ( Commenter : 33 , p .  A-15 1 )  

Respons e :  Based o n  ava i l ab l e  i nformation and the u s e  o f  conservati ve d i sposal  des i gn s , no 
s i gn i f i cant add i t i ona l impacts are expecte d .  However , eva l u ati on of data from moni tori ng 
duri ng the demonstration  stage wi l l  confi rm thi s i mpact anal ys i s ,  determ i n e  the effecti ve
ness  of the mi ti gati on measures , and i denti fy any unexpected prob l em area s .  The use  of 
mon i tori ng for these  purposes i s  a pri mary focus  of  DOE ' s  program to ensure the envi ron
menta l acceptabi l i ty of coal l i q uefaction faci l i ti es .  
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1 1 . 5  Comment :  Groundwater mon i tori ng shou l d  i nc l ude a thorough  asses sment o f  the geohydrol ogy 
pri or to constructi on of the p l ant and s l ag d i sposal  area ; th i s  shou l d  not 
co i nc i de wi th the i n i ti a l construct ion  p hase . Thi s s hou l d be desi gned to present 
a p i ctu re of the aqui fers , the recharge capac i ty at the s i te .  and fl ows as  wel l as 
fl ow rates . ( Commenter : 2B , p .  A-134 ) 

Response : Ongo i ng deta i l ed groundwater mon i tori ng i nc l udes an assessment of geohydro l o g i ca l  
characteri sti c s  beneath the p l ant process  area and  the waste d i sposal  s i te .  Thi s i s  a part 
of the expanded basel i ne moni tori ng d i scu s sed in rev i sed Sect . 4 . 5 . 3 . 1 .  

1 1 . 6  Comment : Wi th regard for the r i ver moni tor i ng , i nformation  mu st  be gathered several ti mes 
annua l l y  for i c thyopl an kton so that a spec i es bal ance i s  known and a base l i ne can 
be estab l i shed . Coord i nati on wi th State offi c i al s may suffi ce , dependi ng upon 
the i r  program for fi s h  popu l a tion assessments . ( Commenters : 2B , p .  A- 134 ; 33 , 
p .  A- 1 5 2 )  

Res ponse : Res u l ts of i chthyopl an kton samp l i ng are presented i n  Tab l e F . 5  and F . 6  of the 
F E I S .  Suppl emental mon i tori ng for i chthyopl ankton i s  di scussed i n  revi sed Sect . 4 . 5 . 3 . 3 .  

1 1 . 7  Comment :  The l i s t  of measures for mi t i gati ng fi s h  and wi l d l i fe i mpacts i s  i n suffi c i ent . 
Here as el sewhere the maj or obstacl e i s  the l ack of an adequate des i g n .  
( Commenter :  1B , p .  A-101 ) 

Response : Sects . 4 . 6 . 5 ,  4 . 6 . 6 ,  and 4 . 6 . 7  have been expanded to refl ect mi ti gation 
measures . See al so Append i x  E and the responses to comments 10 . 2  and 10 . 3 .  

1 1 . B Comment : The ero s i on control techni q ues and housekeepi ng practi ces d i scu ssed on p .  4-2B do 
not compensate for the l os s  of f i s h , wi l d l i fe ,  and ri parian and aquati c resources . 
( Commente r :  1B , p .  A-101 ) 

Respon se : See responses to comments 10 . 2 ,  1 0 . 3 , and 1 1 . 7 .  

1 1 . 9  Comment :  The DES  s hou l d  i nc l ude i nformation  on l ocati on of m i t igat ing  areas and thei r 
management and uti l i zation p l ans . Al ternati ves to fl oodp l a i n  fi l l  ( D E I S , p .  4-75 ) 
s hou l d  be devel oped a s  mi ti gati ve methods . ( Commenters :  1B , p .  A-102 ; 33 , 
p .  A- 150 )  

Response : Fi l l i ng of fl oodp l a i n s  and a l ternati ves  are d i scussed i n  rev i sed Appendi x  D and 
Sects . 4 . B  and 2 . 3 . 2 . 1  of the F E I S .  Locati on of mi ti gati ng areas and the i r management pl ans 
are be i ng deve l oped by DOE in  consu l tati on wi th the u . S .  F i s h  and Wi l dl i fe Serv i ce and the 
West V i rgi ni a Department of Natural  Resources . Al so see Appen d i x  E and response to 
comment  1 1 . 7 .  

1 1 . 10 Comment :  The  onl y mi ti gati ve mea sures  g i ven for entra i nment and  impi ngement l o sses i s  the 
constructi on of Stonewal l J ackson Reservoi r .  Thi s i s  not acceptabl e mi ti gati on . 
Many techni ques  are avai l ab l e  to reduce en tra i nment and i mpi ngement l os ses and 
these s hou l d  be thorough ly  eval uated and the best techn ique uti l i zed . ( Commenters : 
33 , p .  A- 152 ; 1 B ,  p .  A-101 ) 

Respon se : Secti on 4 . 2 . 2 . 4  i ndi cates  that i mp i ngement l os ses wi l l  be mi n i mi zed by i ntake 
structure des i gn whi ch keeps i ntake vel oc i ty bel ow 10  cm/s . Entrai nment l osses  can be 
further reduced by s i ti ng the i ntake structure i n  areas of m i n i mum i chthyopl an kton dens i t i es .  
DOE i s  currently eval uati ng the l ocati on of the proposed i ntake and the poss i bl e re l ocati on 
to a s i te c l oser to m i dstream to avo i d  areas of h i g h  i chthyopl an kton dens i ty ( see revi sed 
Sec t .  2 . 3 . 2 . 1 ) .  See al so response to comment 6 . 5 .  

1 1 . 1 1  Comment :  Ai r Qua l i ty Mon i tori n g :  O n  p .  4- 7 ,  words appear to the effect that the end 
products wi l l  depend to a l arge extent upon the qual i ty of coal u sed as feedstock . 
Does th i s  have any i mp l i cations  for the end use  at  power p l ants ? That i s ,  wi l l  
the product represent l arge enough  changes to warrant spec i a l  mon i tori ng at the 
s i te and i n  i ts s urroundi ngs?  If  so , a program s hou l d  be underta ken to thi s end 
or if not , reas suri ng statements s hou l d be i nc l uded to a l l ay fears . ( Commenter : 
2B , p .  A- 139 ) 
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Response : The res u l ts of combustion  tests are d i scussed i n  rev i sed Append i x  C ,  Sect . C . 7 . 1 .  
These tests i nd i cate that a l arge n umber of bo i l ers cou l d  ut i l i ze SRC- I I  fue l  and ma i nta i n  
compl i ance wi th emi s s i on standards . The need for spec i a l  moni tori ng  i s  not ant i c i pated ; 
i t  i s  not expected that the di fferent feedstocks  that cou l d  be used wi l l  have s i gn i fi cant 
effect on the propert ies  of the pl ant ' s  products . 

1 1 . 12 Comment :  EPA bel i eves  a thorough soc i oeconom i c  moni tor ing  program shoul d b e  establ i s hed to 
al l ow for q u i c k  resol ut ion  of probl ems . The soci oeconomic  mon i tori ng sho u l d  be 
carri ed out  beyond the fi rst quarter of the demonstration operation . ( Commenter : 
28 , p .  A- 14 1 - 142 ) 

Response : Soci oeconomi c mon i tor ing  i s  di scus sed i n  rev i sed Sect . 4 . 5 . 3 . 5 of th i s  F E I S . 
Popul ati on i ncreases and associ ated soci oeconomi c prob l ems wi l l  res u l t from construction  
acti v i t i e s  over  a three- to  fou r-year peri od . Mon i tori ng throughout th i s  peri od as wel l as 
the f irst  quarter of operation shou l d be suffi ci ent to i dent ify and m it i gate any probl ems . 

1 1 . 13 Comment : The D E I S  prov i des  no i nd i cat ion of the i nformati on ,  tra i n i ng , or fi nanc i a l 
a s s i stance options avai l abl e to the company , Federa l  government , or l ocal com
mun i ty .  There are dozens of poss i b l e  approaches fo r mi ti gati ng the soc i oeconomi c 
impacts of the SRC- I I  p l ant . ( Commenter : 18 , p .  A-105 ) 

Response :  Append i x  V . 5  has been added to the  F E I S . Th i s  Append i x  i ncl udes a summary of 
ava i l ab l e Federal a s s i stance programs for wh i ch Monongal i a  County and the c i ty of Morgantown 
are judged to be el i g i b l e .  
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1 2 .  ALTERNAT I VES 

1 2 . 1  Comment : Section  2 . 1 . 3 ,  p .  2-2 - Summary compari son of  a l ternati ves . Water qual i ty and  
suppl y ,  fi s h  and wi l d l i fe resources , and fl oodp l a i n  and  wetl and va l ues shou l d  have 
been consi dered i n  th i s  eval uati on . ( Commenter : 33 , p .  A-1 5 1 )  

Response : A s ummary compari son of i mpacts on water ,  f i s h  and wi l d l i fe resources , and 
fl oodpl a i n  and wetl and val u es i s  i nc l uded i n  rev i sed Sec t .  2 . 3 . 2 . 2  of the F E I S .  

1 2 . 2  Comment :  Page B-4 , Tab l e B-3  - Water supp l y ,  fl oodpl a i n s , and fi s h  and wi l d l i fe resources 
shou l d  be used as add i ti onal envi ronmental var i ab l es duri ng s i te sel ecti o n .  
( Commenter :  33 , p .  A- 1 5 3 )  

Respon se : The procedures u sed for s i te-sel ection anal yses are d i scus sed i n  rev i sed Appendi x 
B ,  Sect . B . 2 ,  of the F E I S .  

1 2 . 3  Comment : As part o f  the s i te al ternative assessment no menti on  i s  made of the poss i b i l i ty 
of choos i ng a s i te c l oser to the po i nt of fi nal product use . (Commenter : 28 , 
p .  A-140)  

Response : Revi sed Appendi x  B . 2  i nc l udes a l i st of factors that i nfl uenced s i te sel ecti on . 
Proxi mi ty to market was consi dered , al ong wi th other l ocational  factors . 

1 2 . 4  Comment : Page 2-38 , compari son of i mpacts at proposed and al ternati ve s i tes - It i s  s tated 
that i f  proces s  des i gn rema i n s  the same , the s i gni fi cance of these impacts depends 
on s i te-speci fi c  cons i derati ons . I t  i s  stated i n  the th i rd paragraph of that 
sect ion  and other p l aces in the draft that no p l ant l ayouts have been proposed for 
the a l ternati ve s i tes . I t  i s  not pos s i b l e to sel ect the best envi ronmental  
al ternati ve wi thout thi s i nformati o n .  ( Commenter : 33 , p .  A-1 5 1 )  

Response : The purpose of th i s  al ternative s i te analysi s i s  not to se l ect  the envi ronmenta l l y 
preferab l e  s i te but rather ,  i n  response to NEPA , to i denti fy reasonabl e a l ternati ve s i tes . 

1 2 . 5  Comment :  I f  offs i te el ectr ica l  generation  i s  se l ected , then the DES must  i nc l ude anal ys i s 
of the envi ronmental impacts attri butabl e to the add i t i onal  generati ng capaci ty 
e l sewhere needed to s upp ly  the p l ant . ( Commenter : 18 , p .  A-7 5 )  

Response : The cu rrent des i gn i nc l udes ons i te conventi onal steam turbogenerators to provi de 
the proposed p l ant ' s  el ectri c i ty need s .  See rev i sed Appendi x  C ,  Sect.  C . 2 . 14 .  The a i r  
emi s s i on estimates i n  Sect . C . 4 . 1  i nc l ude analys i s  o f  the i mp l i cations  o f  ons i te steam 
generati on .  The a i r qua l i ty impact anal ys i s  i n  Sec t .  4 . 2 . 3 . 1  i s  al so based on ons i te 
e l ectri cal generati on . 

1 2 . 6  Comment :  Page 4-47 - Proposed p i pe l i ne routes must be i denti fi ed and thei r i mpacts revi ewed 
i n  thi s E I S .  ( Commenter :  16 , p .  A-52 ) 

Response : On l y  gaseous products wo u l d  be sh i pped by p i pel i ne ,  and the exi sti ng p i pel i ne 
that traverses the s i te wou l d  be used . No impacts wou l d  be expected . 
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1 2 . 7  Comment : Al ternate means of s h i pp i ng coa l  to  the commerc i a l fac i l i ty s hou l d be stud i ed ,  as 
current l oc k  capaci ti es al ong the exi st i ng ri ver sys tem mi ght be i nadequate to 
accommodate the vol ume of coal requ i red for the commerci a l  p l ant wi thout caus i ng 
del ays to other u sers of the ri ver system . ( Commenter : 18 , p .  A-59 ) 

Response : Th i s  i ss ue i s  d i scussed i n  the rev i sed Sec t .  4 . 2 . 2 . 1  and C . 8 . 5  of thi s FE I S .  
See al so response to comment 8 . 42 . 

1 2 . 8 Comment : The D ES i tsel f i denti fi es more effect ive  technol ogy for su l fur recovery , but 
s i mply states that more study of al ternati ves is  needed ( DES , p .  2-27 ) .  Thi s 
d i s c u s s i on  i s  far too i ncomp l ete to i l l umi nate cho i ces wi th regard to su l fur 
recovery ta i l  gas c l ean-up . ( Commente r :  18 , p .  A-7 4 )  

Response : Add i ti onal d i s c u s s i on on s u l fur  removal and recovery al ternati ves has been 
prov i ded i n  rev i sed Appendi x C ,  Sec t .  C . 3 . 2 . 1 ,  of thi s F E I S . 
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1 3 .  SOL I D  WASTE 

1 3 . 1  Comment : The sol i d  was te d i s c u s s i on s  wi thi n the DES i ncompl etely address  severa l prob l ems , 
rang i ng  from potenti a l  hazards of the materi al s through l ocation of the d i s posa l  
s i te .  The summary , for exampl e ,  s hou l d  mention  hazards that  m ight be  associ ated 
wi th waste components from the vari ous  processes . The document i s  def i c i ent i n  
p i npoi nti ng d i sposal  measures other than for the gas i fi er opti ons , wh i ch are to be 
de l ayed , accord i ng to p .  4-22 , unti l the demonstration  phase has started .  
( Commente r :  28 , p .  A- 140)  

Response : Addi ti onal i nformation  on sol i d  wastes has been i nc l uded i n  revi sed Sect .  2 . 2 . 1 . 2  
and revised Appendi x C, Sect . C . 3 . 7 .  Proposed d i sposal  s i tes and methods are d i scussed i n  
these sect i ons . Revi sed Sec t .  2 . 3 . 2 . 1  i denti fi e s  the areas o f  i ncompl ete des i g n .  

1 3 . 2  Comment :  Further deta i l s  on t he  l andfi l l  des i gn/operation  wou l d  be necessary i n  order to 
confi rm that the l andfi l l  wou l d  be " secure . "  For exampl e ,  i s  the proposed l i ner 
(3  feet of c l ay compacted to a permeabi l i ty of 10-8 cm/sec ) equ i va l ent to RCRA 
requ i rements? Is the l i ner s l ope and the l eachate col l ection system desi gned i n  
accordance wi th RCRA requ i rements i n  order to prevent moi sture bu i l dup at the 
bottom of the d i s posa l  bas i n? What data are avai l ab l e demonstrating  that avai l 
abl e so i l s/cl ays can be compacted to 10-8 cm/ sec? ( Commenters : 28 , p .  A-140 ; 
1 8 ,  p .  A-67 ) 

Response : The des i gn of the p l ant wi l l  ful l y  comply wi th the requ i rements of RCRA regard i ng 
waste generati on ,  handl i ng and storage . Speci fi c  des i g n  detai l s  for the proposed l andfi l l  
wi l l  be prov i ded to E PA and the state of West  V i rg i n i a  dur ing  the Sol i d  Waste D i s posa l  
Perm i t  proce s s . The  i nformation  req u i red by  regu l atory agenc ies  wi l l  be obtai ned as  fi nal 
desi gn proceeds . DOE wi l l  conduct addi ti onal geotechni cal s tud i es  to determi ne whether 
ons i te soi l s  can i n  fact be compacted to a permeab i l i ty of 10-8 cm/s . I f  ons i te soi l s  are 
unsu i tabl e ,  offs i te soi l s  wi l l  be u sed . 

1 3 . 3  Comment : On 4-24 , anaerobi c condi t ions  are menti oned for the second t ime . I t  wou l d be a 
good i dea to ascerta i n  the resu l ts of anaerobi c  condi ti ons  on the waste s i nce such  
cond i t i ons  cou l d  exi st i n  a vari ety of envi ronments from the  ri ver to  the  d i sposal  
s i te .  It  a l so seems feas i b l e  to carry out l aboratory stud i es to answer the 
fo l l owi ng q uesti ons . Fi rst , what cou l d  be expected i n  l ow l yi ng areas where 
i nc i dental and sma l l s p i l l s  mi ght occur? Second , presumab ly  a range of compounds 
cou l d  be produced anaerob i ca l l y  that m ight  become mobi l e ,  and mon i tori ng systems 
cou l d  conceivab ly  mi s s  them . What are the impl i cations  for groundwater and for 
s urface waters , as we l l  as natural areas? ( I n conj uncti on wi th any new products 
or by-products formed as e i ther sol i d  or l i q u i d  waste , b i oas say tests s hou l d be 
performed so that a c l ear pi cture of toxi c i ty i s  presented for al l SRC - I I  products 
and by-products , a s  part of the pl ans referred to i n  Append i x  I . )  ( Commenter : 28 ,  
p .  A- 140 )  

Re sponse : Pre l i mi nary tests on anaerobi c condi ti ons are d i scussed i n  response to comment 
1 1 . 2 .  Add i t i onal tests wi l l  be conducted to better characteri ze the waste streams associ ated 
wi th the demonstration  faci l i ty ( see Sec t .  4 . 5  of th i s  F E I S ) .  

1 3 . 4  Comment : I s  it pos s i b l e that the  amount of wastes wi l l  be far l arger than anti c i pated , 
based u pon  the experimental nature of the proj ect? The sol id  products of numerous 
upsets may make for greater d i s posal  p l ans than c i ted for requ i rements wi th h i g h l y  
react ive i ntermed i ate waste s .  ( Commenter : 28 , p .  A-140 ) 

Respons e :  The proposed s l ag d i s posal  area wi l l  be o f  suffi c i ent s i ze and capac i ty to hand l e  
the waste from t h e  demonstration  p l ant and 25  years of commerci a l operati o n .  Thi s shou l d  be 
more than adequate to hand l e  waste from unexpected upsets . I n  addi t ion , the d i sposal areas 
for s l ag and other wastes wi 1 1  be desi  gned on the assumpti on that a 1 1  wastes are "hazardous , "  
even though prel imi nary l aboratory work ( Append i x K )  s uggests that s l ag ( the greatest vol ume 
of so l i d  waste)  wi l l  be " nonhazardous . "  
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1 3 . 5  Comment :  S l ag Tests - Some questi ons have been ra i sed regardi ng use  of the term " s l ag . "  I s  
th i s real l y  s l ag i n  the same sense that the term i s  used for rel ated i ndu stri e s ?  
I ts chemi cal compos i ti on i s  such  that i t  may deserve treatment whol l y  d i fferent 
from s l ag produced in other i ndustri a l  operat ions . ( Commente r :  28 , p .  A-140 ) 

Response :  The gas i f i ed mi neral -ash  res i due  i s  consi dered to be a type of  s l ag s i nce it  i s  
produced by water q uench i ng a mol ten mi neral substance . Pre l imi nary stud i es i nd i cate that 
the s l ag i s  nonhazardous ( see revi sed Appendi x  C ,  Sect . 3 . 7 . 1 ,  and Appendi x  K ) . 
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1 4 .  LAND USE 

14 . 1  Comment :  Page xvi , paragraph 2 - The purchase of l and for the demonstrati on project prior  
to  approval of the  Fi nal Envi ronmenta l Statement appears to  confl i ct wi th Secti on 
1 502 . 2 ( f )  of the CEQ regu l ations . ( Commenter : 33 , p .  A- 1 5 0 )  

Re sponse : DOE wi l l  obta i n  ownersh i p  to the s i te on ly  after a Record of Dec i s i o n  approv ing  
the  proj ect i s  i ss ued . Pri or to that t ime any l and acqui red wi l l  bel ong to the i ndustr i a l  
partner or  the Monongal i a  County Devel opment Authori ty . 

1 4 . 2  Comment :  Secti on 5 ,  p .  xvi i i  - Current status of the proposed acti on . Th i s  section  shou l d  
state that l and purchases for the project have a l ready been i n i t i ate d .  ( Commente r :  
3 3 , p .  A- 150 )  

Response :  The  text has been revi sed to  refl ect thi s comment .  

1 4 . 3  Comment :  EPA i s  concerned about the  amount of l and to  be  taken out  of  current production  
trends .  The  i nordi nate l y  l a rge amount of l and dedi cated to  the  project may imp ly  
greater amb i ti ons  for the  s i te than descri bed i n  th i s  D E I S .  I f  th i s  i s  true , i t  
i s  s uggested that DOE  descri be future l and u ses to the fu l l est  extent pos s i b l e .  
( Commenter :  28 , p .  A-14 1 )  

Response : As was noted on p .  xvi of the D E I S ,  the l arge amount of l and compri s i ng the pro
posed s i te i s  a resu l t of topography and l and ownersh i p  patterns . Al l p l ans for the s i te 
are descri bed i n  the F E I S  and now i nc l ude the possi b i l i ty of ons i te water storage for u se 
duri ng droughts and i mprovement of wi l dl i fe hab i tat on the western portion  of the s i te to 
offset the l os s  of wetl and area s .  I n  addi ti on ,  the l and surround i n g  the s i te wi l l  serve as 
a buffer agai nst  future growth adjacent to the proposed s i te .  Al so see the response to 
comment 14 . 6 .  

14 . 4  Comment : I t  i s  pos s i bl e  that , because the faci l i ty ' s  l and i s  not owned by DOE on a fee
s i mp l e basi s ,  future mi n i ng coul d be undertaken at  the  wh im  of the mi n i ng com
pan i e s  in m i neral ownershi p .  Wi th the techn i ques of mi ne seal i ng bei ng  as 
primi ti ve as they are ,  two obv i o u s  poss i b i l i ti es come to m ind : ( 1 )  subs i dence 
cou l d  deve l o p  s uch  that aqui fers may be i ntersected ; ( 2 )  l arge-scal e s ubs i dence 
cou l d  occur that wou l d d i srupt the p l ant as  wel l as  d i s posa l  s i tes and other 
e ssenti al  operati ons . Even though i nformal d i scuss i ons  have l a i d  th i s  concern to 
res t ,  statements shou l d be made to the effect that no operati ons  wi l l  be l ocated 
over such  areas and that no mi n i n g  wi l l  ever take p l ace in  the deep geo l og i c a l  
formations  a t  the s i te .  ( Commenter : 28 , p .  A- 141 ) 

Response :  The  act i ve s i te areas for both the  demonstration and commerci a l  fac i l i ti es are 
not l ocated above maj or coal reserves . I n  addi t ion , s ubsurface mi neral r i ghts  wi l l  be 
obtai ned for those areas beneath the acti ve s i te areas and conveyed to DOE as part of the 
i ndustria l  partner ' s  l and contri bution to the proj ect .  Shou l d the demonstration pl ant 
be transferred to a pri vate fi rm after compl eti on of the demonstration , the mi neral ri ghts  
wou l d  be transferred wi th the p l ant and l and . 

1 4 . 5  Comment :  Impacts on the Proposed S i te - Impacts on the s i te cannot be quanti fi ed a s  the 
s i te boundar ies  have not yet been secured ( p .  2 - 14 ) . Due to a rev i s i on i n  the 
p l ant l ayout to avo i d  commerc i a l  s l ag d i s posa l  i n  areas subject to pos s i b l e s ub s i 
dence , the s i te boundar ie s  may change s i g n i fi cantl y because acqu i s i t ion  of the 
western portion  of the s i te may no l onger be necessary ( but may be acqui red as a 
resu l t of the pattern of l and ownersh i p ) , and add i ti onal buffer area may be 
acqu i red al ong H i ghway 5 3 . ( Commenter :  18 , p .  A-24 )  
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Response : The i mpact a s sessment i s  based on the s i te shown i n  Fi g .  2 . 2  of the FE I S . Shou l d 
any s i g n i fi cant changes occur a s  des i gn  i s  fi nal i zed , the potenti al  i mpacts wi l l  be assessed 
accord i ng to the procedure descri bed in  the response to comments 2 . 1  and 3 . 1 .  

14 . 6  Comment :  Append i x B ,  p .  B-2 , paragraph 3 - Why i s  the s i te sel ection cri teri a 1300 acres , 
when l es s  than 300 acres are needed for the proj ect? U se of 1300 acres rather 
than 300 acres extremel y  l i mi ts avai l ab l e a l ternati ves and seems to be very 
arbi trary . Accord i ng to Tabl e B . 1  on p .  B-3 , thi s cri teri a e l imi nated 1 3  of the 
27 al ternati ves s i tes  i dent ifi ed . Wou l d  these s i tes  have been e l imi nated if 300 
acres was the s i ze cri teri a?  ( Commente r :  33 , p .  A-1 53 ) 

Response :  Du ri ng the  s i te sel ection process  ( descri bed i n  Appendi x  B ,  Sect . B . 2 ) , the 
i ndustr i a l  partner spec i fi ed the mi n i mum l and req u i rement as 1300 acres . Permanent p l ant 
fac i l i ti e s  wi l l  o ccupy about 373  acres ( Sect . 4 . 2 . 1 . 3 ) ; however , the topography of the 
s i te does not al l ow each of the permanent faci l i ty areas to adjoi n one another ,  so addi tional  
l and  is  requ i red . Du ri ng construction , add i t i onal  l and wi l l  be req u i red as  l aydown areas 
for eq u i pment and construction  materi a l s .  As i s  customa ry wi th i ndustri a l  faci l i ti es ,  a 
buffer zone wi l l  be provi ded between the pl ant faci l i ti e s  and surroundi ng l and i n  pub l i c  
o r  pri vate ownershi p ,  wh i ch adds to the amount of l and req u i red . F i nal l y ,  the s i ze of the 
s i te was sel ected to enabl e pl ant expans i o n .  These factors , p l us the pos s i b l e need for 
ons i te water storage , combi ned to produce the 1 300-acre cri terion . The DOE al ternati ve 
s i te se l ect ion  for comparati ve i mpact analys i s ( Appendi x  B ,  Sect . B . 3 )  al so used the 
1 300-acre cri teri on . 
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1 5 .  G EOLOGY AND S O I LS 

1 5 . 1  Comment :  Geo l og i ca l  surveys des cri bed on pp . 3-5  and 4- 13  mention  deep mi ne voi ds that have 
been encountered on the s i te .  I t  i s  not c l ear that any o f  the sol i d  waste opera
t ions  wi l l  be l ocated over these areas . Subs i dence i s  defi n i te l y  a poss i b i l i ty i n  
areas  overl yi ng such  abandoned work ings  and s houl d be cons i dered . ( Commenters : 
28 , p .  A- 140 ; 33 , p .  A- 1 5 2 )  

Response : Sol i d  waste operations  wi l l  not be l ocated over areas i n  whi ch  mi ne voi ds have 
been l ocated . See revi sed Sec t .  4 . 2 . 1 . 2 ,  " Operational  Impacts . "  

1 5 . 2  Comment :  The DES cal cu l a ted soi l l os s  to the area u s i ng the Uni ve rsal Soi l Loss Equat i on 
( DES , p .  4- 12 ) .  Use of th i s  method i s  not parti cu l arl y appropri ate a s  i t  was not 
model ed from data on cons truction s i tes . The Uni versal Soi l Loss Equation  i s  
des i gnated for predi cti ng agr i c u l tural soi l l os ses  duri ng a s i ng l e storm and on a 
s pec i f i c  s i te .  I t  cannot be used for averagi ng  so i l l os ses , e i ther tempora l l y  or 
s pati al l y ,  as was done in the DES . Th i s  i s  due to the extreme vari ations  i n  
vegetation , so i l phys i cs , and s l ope , un i que to each s i te .  The so i l  l osses  
presented , therefore , cannot be accepted . ( Commente r :  18 , p .  A- 1 0 1 )  

Response : Th i s  comment has  been con s i dered i n  the rev i sed Appendi x H ,  Sec t .  L . 5 ,  and rev i sed 
Sec t .  4 . 2 . 1 . 2 ,  " Construction  Impacts . "  

1 5 . 3  Comment : The soi l s  descri ptions  i n  Appendi x I i s  commendab l y  exhaust ive except tha t i t  
l acks  s i te spec i fi c i ty .  The pos s i b i l i ty a l so exi sts that the parent materi a l  and 
bedd i ng may conta i n  pyri ti c mi neral s ,  as bri efl y d i scussed on p. 4-13 . Di stu rb
ance of the se duri ng constructi on cou l d  produce aci d mi ne dra i nage that shoul d be 
contro l l ed duri ng construction  and mi ti gated so that soi l pH remai ns at an 
acceptabl e l evel for operati on . Thi s goes a l i ttl e beyond the control s menti oned 
i n  the DES . S tatements are made that soi l s  wi l l  be depended upon for attenuation  
of  sp i l l ed products so that  they wi l l  not perco l ate i nto aqui fers . We hope any 
sp i l l s  wi l l  be control l ed much more thorough ly  through means other than dependi ng 
upon the c l ay fracti on . 

What are the attenuation properties  of the soi l underneath the proposed d i sposal  
s i te? ( Appendi x L is  not s i te-spec i fi c ) . ( Commenter : 28 , p .  A-14 1 )  

Response :  The  c haracteri sti c s  of the  s i te soi l s  are  descri bed i n  Append i x  L ,  Sect . L . 3 .  
Control measures , such  a s  pav i ng the process  area , l i n i ng product storage area s ,  and l i n i ng 
the s l ag d i sposal  s i te ,  are descri bed i n  Sect .  4 . 2 . 2 . 2  and revi sed Append i x  C ,  Sects . 
C . 3 . 5 . 3  and C . 3 . 7 .  

Pyri ti c materi a l  exposed duri ng construction  wi l l  be segregated and pl aced i n  d i sposal  s i te s  
t o  prevent ac i d  contami nation o f  so i l s .  

1 5 . 4  Comment :  The DES has overl ooked the extent to whi ch  haul  roads contri bute to sedi mentati on 
and ero s i on rates ( DES , p p .  4- 12  and 4-13 ) .  ( Commenter : 18 , p .  A-101 ) 

Response :  Thi s has  been i nc l uded i n  revi sed Sec t .  4 . 2 . 1 . 2 ,  "Construction  Impacts . "  

1 5 . 5  Comment :  The schedu l e for gatheri ng base l i ne geohydrol ogi cal data i s  needed . ( Commenter : 
28 , p .  A- 134 ) 

Respon s e :  See response t o  comment 1 1 . 5 .  
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15 . 6  Comment :  Effects of geotech n i cal  propert ie s  on  operati on  and  the i mpacts on geo l o g i c  
characteri s ti cs are dependent on  l ater desi g n .  ( Commenter : 18 , p .  A-6 7 )  

Response : The procedure for determi n i ng the effects of geotechn i ca l  characteri sti c s  on 
fi nal des i gn are d i scussed i n  Sec t .  4 . 2 . 1 . 2 .  
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SUMMARY OF I SSUES RAISED  AT PUBL I C  HEAR INGS 
June 30 and J u l y  1 ,  1980 
Morgantown , West  V i rg i n i a  

Th i s  secti on presents the maj or i ssues  ra i sed at the publ i c  hear ings i n  Morgantown , West  V i rg i n i a , 
on June 30 and J u l y  1 ,  1 980 , concern i ng the SRC- I I  demonstration  proj ect .  The i ssues  were 
extracted from the heari ng transcri pts and grouped i n  the same manner as wri tten comments i n  Sect .  
A . 3 .  Beca use most i ssues  are s im i l a r to  tho se conta i ned i n  t he  wri tten comments , wh i c h  have been 
addressed in Sect . A . 3 ,  they are referenced by number to the appropri ate comment in Sect .  A . 3 .  
Each comment i nc l udes a n umber correspond i ng  to the l i s t  of s peakers i n  Sect .  A . 1  and the page 
number from the transcr i pt of the publ i c  hearings  [e . g . ,  ( Speaker 18 , p .  2 13 ) J .  The responses to 
other i s sues are cross-referenced to the appropri ate sect ions  of th i s  FE I S .  The few i s sues  
ra i sed at the publ i c  hear ings  but not prev iou s ly  cons i dered or  accommodated are responded to 
i n  thi s sect i on .  I f  speakers submi tted wri tten comments s i mi l ar to the i r  ora l remarks , the 
comments are addressed in Sect. A . 3 .  

1 .  PROGRAMMAT IC  AND POL I CY I SSUES 

1 . 1  Comment : How do pol i cy changes regardi n g  U . S .  fuel emphas i s  affect the SRC- I I p l ant? 
( Speaker:  18 , p.  2 1 3 )  

Respon se : During  the demon strat ion phase the faci l i ty i nvo l ves government part i c i pat ion . 
Consequentl y ,  maj or pol i cy changes by the government cou l d  affect the demonstrat ion p l ant .  
The  commerc i a l  operati on wi l l  be owned sol e ly  by the  i ndustri a l  partner and , therefore , be  
s ubj ect to  ex i st i ng ma rket cond i t i on s  for the  products . 

1 . 2  Comment : Add res s the impacts of a commerc i a l  s i ze SRC- I I  p l ant .  ( Spea ker :  1 3 ,  p .  137 ) 

Response :  See  respon se to  comment 1 . 3 ,  Appendi x A . 3  of  th i s  F E I S .  

1 . 3  Comment :  Al ternative  energy sources are not adequately  addressed . ( Speaker:  3 ,  p .  1 5 ; 
7 ,  p .  40 ; 1 0 ,  p .  147 ) 

Response : See res pon se to comment 1 . 2 ,  Append i x  A . 3 .  

1 . 4 Comment :  A prog ramma t i c  statement shoul d be prepared for both demon stration and com
me rc � a l  p l ants . ( Spea ker : 7 ,  p .  42 ) 

Response :  See  responses to comments 1 . 1 ,  1 . 4 ,  and  2 . 1 ,  Append ix  A . 3 .  

2 .  GENERAL COMMENTS 

2 . 1  Comment :  Ident ify other u ses for SRC- I I  other than bo i l er fuel . ( Speaker : 3 ,  p .  14 )  

Response :  Products from the  pl ant are  shown i n  Tabl e 2 . 1  of  th i s F E I S .  I n  add i t i on to 
boi l er fuel , these products i nc l ude naphtha , methane , ethane , propane ,  and butane .  

2 . 2  Comment :  D i scuss  t he  s u Habi l Hy of l ocal coal . ( Spea ker : 1 3 ,  p .  142 -143 )  

Response : See respon se to comment 2 . 1 1 , Append i x  A . 3 .  

2 . 3  Comment :  Rev i se s i te map to s how correct boundari es and i nd i cate commerc i a l  expan s i on .  
( Spea ker : 1 1 ,  p .  202 ) 

Response : See F i g .  2 . 2  of th i s  F E I S .  
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2 . 4  Comment : Edit to ensure cons i stent use  of metr i c  un i t s .  ( Speaker : 14 , p .  32 ) 

Response :  See response to  comment 2 . 4 ,  Append ix  A . 3 .  

2 . 5  Comment : Locate the p l ant at the source of coal ( Speaker : 4 ,  p .  2 0 )  

Response :  See response to  comment 2 . 1 1 ,  Append i x  A . 3 .  

3 .  P LANT DES I GN AND ENG I NEER I NG 

3 . 1  Comment :  More i nformat ion i s  needed on waste di sposal and di sposal s i tes . ( Speakers : 16 , 
p .  1 1 9 ; 22 , p .  1 66 )  

Response :  See  Append ix  C ,  Sect .  C . 3 . 7 ,  of  th i s FE I S .  

3 . 2  Comment:  I dent ify impacts of water sol u bl e sol i d  wastes . ( Speaker :  14 , p .  36 ) 

Response :  See Sect . 4 . 2 . 2 . 2  and  Append ix  C ,  Sect .  C . 3 . 7 . 2 .  

3 . 3  Comment :  I dentify i mpacts of al ternat ive wastewater treatment systems . ( Speaker : 2 ,  
p .  226 ) 

Response : Th i s  i s  d i sc u s sed i n  Appendi x C ,  Sect .  C . 3 . 6 . 2 . 2 ,  and res ponses to comments 3 . 4  
and 6 . 8 ,  Ap pendix  A . 3 .  

3 . 4  Comment:  The fina l  p l ant des i gn i s  needed .  ( S peakers : 1 6 , p .  123 ;  18 , p .  2 1 5 ; 22 , p .  1 04 )  

Response :  See  response to  comment 3 . 1 ,  Append i x A . 3 .  

4 .  SAFETY AND ACC I DENTS 

4 . 1 Comment:  D i s cu s s  t he need for a commun ity evacuat ion p l a n .  ( Speaker :  1 8 ,  p .  209 ) 

Respon s e :  See respon se t o  comment 4 . 6 ,  Appendix  A . 3 .  

4 . 2  Comment:  Cl ar ify the PEP  statement foc u s i n g  on l y  on compl i ance w ith  exi st i ng  standards . 
( Speaker: 1 ,  p .  84 ) 

4 . 3  

4 . 4  

4 . 5  

Response :  The  PEP  ha s  been repl aced by  more deta i l ed p l ann ing  ( see Sect . 4 . 5  and 
Appendi x  Y ) .  See a l so response to comment 5 . 2 5 ,  Append i x A . 3 .  

Comment :  

Response : 

Comment :  

Response :  

Comment :  

Response :  

Di scuss  acci dents and fata l i t i es as  a resu l t  of  mi n i ng coa l  for demo and  commerc i a l 
p l ants .  ( Speaker:  1 3 ,  p .  1 39 )  

See response to comment 2 . 1 1 , Append ix  A . 3 .  

Di scu s s  s u i tabi l i ty o f  enc l o s i ng the process  area and u s i n g  doubl e p i p i n g .  
( Speaker :  22 , p .  165 ) 

Th i s  i s  d i scussed i n  Append ix  C ,  Sect .  C . 3 . 9 .  

I n c l ude a Safety Ana l ys i s  Report o r  a commi tment to prepare one and a d i scu s s i on of 
i ts contents - fa ul t-tree anal ysi s .  ( S peakers : 1 ,  p. 79 ; 1 3 ,  p. 1 3 9 ;  20 , p. 1 85 ;  
22 , p .  1 66 )  

See res ponse to comment 4 . 1 ,  Append ix  A . 3 ,  and F E I S  Append ix  AA . 
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5 .  HEALTH R I S KS 

5 . 1  Comment :  I n c l ude a d i sc u s s i on of CO , H20 ,  S02 ' and thermal r i s k s .  ( Speaker : 1 3 , p .  1 37 )  

Response :  Control of  common i ndustri al  hazards i nc l ud i ng  those menti oned are  d i scussed i n  
Sect . 4 . 1 . 3 . 7  o f  th i s  FE I S .  

5 . 2  Comment :  I nc l ude a deta i l ed d i scu s s i on o f  control p l an s  and m it i gati on measures to a l l evi ate 
hea l th ri s k s ,  i n c l ud ing  a d i s cu s s i on of the hyg i ene program . ( Speakers : 7 ,  p .  44 ; 
1 4 ,  p .  3 3 ;  3 1 , p .  2 1 9 )  

Response : See Sect . 4 . 1 . 3 and Append ix  Y . 3 .  

6 .  WATER RESOURCES 

6 . 1  Comment :  Di s cu s s  the effects of S RC- I I  product s p i l l s  on water bodi es . ( S peakers : 1 6 , 
p .  1 1 9 ;  1 8 ,  p .  208)  

Response :  Th i s  i s  d i s cu s sed i n  Append i x  Z and  Sect .  4 . 1 . 3 . 8 .  

6 . 2  Comment :  Defi n i ti ve f i nd ing i s  needed regard i n g  the  dependence of  the  demo and  commerc i a l  
p l ants o n  the Stonewa l l  Jackson Dam . Wi l l  water b e  ava i l ab l e  to the SRC p l ant? I f  
i t  i s  ava i l ab l e ,  wi l l  i t  be adequate to offset the SRC- I I  consumpti on?  What wi l l  
the impacts be i n  Pennsyl van i a? If  SRC - I I does depend on the dam , what are the 
i mpacts of the dam proj ect? ( S peakers : 7 ,  p .  41 ; 4 ,  p .  2 1 ; 1 0 ,  p. 1 50 ;  1 3 ,  p. 1 44 ;  
3 0 ,  p .  26-28)  

Respons e :  See response to comment 6 . 5 ,  Appen d i x  A . 3 .  

6 . 3  Comment : Di scuss  al ternative water supply strate g i es . ( Speakers : 30 , p .  28 ;  1 0 ,  p .  1 50 )  

Response : See response  to comment 6 . 3 ,  Append i x  A . 3 .  

6 . 4  Comment : Obta i n  WRC water resource assessment .  ( Speakers : 1 0 ,  p .  1 5 1 ; 7 ,  p .  4 1 ; 30 , p .  26 ) 

Response :  See  response to  comment 6 . 7 i n  Appen d i x  A . 3 .  

6 . 5  Comment :  Di scu s s  admi n i strat i ve a l ternati ves to  reduce water con sumption  duri ng  cri t i cal  
drought peri ods . ( S peakers : 7 ,  p .  41 ; 34 , p .  30)  

Response : See respon ses to comments 6 . 3 and 6 . 4  i n  Append i x  A . 3 .  

6 . 6  Comment :  C l ear u p  confl i ct i ng reports from COE regard i ng the  adequacy of the  l ock  and  dam 
system for meet ing  navi gat i on needs through commerc i a l  operat i on . D i sc u s s  impacts 
of upgrad i ng l oc k s  to accommodate S RC- I I .  ( S pea kers : 7 ,  p.  44 ; 4 ,  p.  20 ; 1 3 , 
p .  144 ) 

Response : See res ponse  to comment 8 . 42 i n  Appendi x  A . 3 .  

6 . 7  Comment : S i nce Pennsyl van i a  has more stri ngent water qual i ty standards than West V i rg i n i a  or 
t he Un i ted States , wi l l  SRC- I I  be a l l owed to cause v i o l ations  in Pennsyl van i a? 
( Spea ker : 1 8 ,  p .  2 1 2 )  

Response :  See  response to  comment 6 . 14 i n  Append i x  A . 3 .  

7 .  A I R  AND NO I S E  

7 . 1  Comment :  I nc l ude resul ts o f  P S D  appl i cat ion  i nto a i r  q ual i ty impacts . Inc l ude Al l a  Coke 
P l ant .  ( Speakers : 4 ,  p .  1 7 - 18 ; 1 2 , p .  1 1 3 ;  20 , p. 186 ; 18 , p .  2 1 2 ;  6 ,  p .  241 ) 

Response : Thi s i s  provi ded i n  Sec t .  4 . 2 . 3 . 1 of the FE I S .  See al so response to comment 7 . 2 3 .  
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7 . 2  Comment : E l aborate on  l ocation and type of i ndustry restri cti ons  in the futu re with respect 
to PSD i ncrements and i ncrement consumption . ( Speakers : 6 ,  p.  241 ; 12 , p.  1 14 ;  
1 8 ,  p .  208 ) 

Response :  See  responses to comments 7 . 22 and  7 . 23 i n  Append ix  A . 3 .  Thi s i s  al so d i s cu s sed 
i n  Sect. 4 . 2 . 3 .  

7 . 3  Comment :  Di scuss  the effect o f  atmospher i c  i nvers i ons  o n  a i r  qual i ty .  ( Speaker : 18 , p .  2 08 ) 
Respons e :  The a i r  qua l i ty d i s pers i on model i ng inc l udes the effect o f  atmospheri c i nvers i ons  
on a i r  qua l i ty .  See  revi sed Sect.  4 . 2 . 3 . 1 a nd  Append ix  Q .  

7 . 4  Comment:  What are the n o i s e  impacts du ri ng  construction  and operation?  ( Speake r :  2 2 ,  p .  1 05 ) 
Response :  No i se effects are di scussed i n  Sect .  4 . 2 . 3 . 2  and  Append ix  W .  

8 .  SOC I OECONOMI C 

8 . 1 Comment:  Obta i n  Reg i on V I  Pl ann i ng Commi s s i ons ' s  hou s i ng avai l ab i l i ty study .  ( Speaker :  20 , 
p .  182 ) 

Response :  Th i s  i s  i nc l uded as  Appendi x  V . 4  of  the  F E I S . 

8 . 2 Comment :  Rev i se the estimate of ava i l abl e hou s i n g .  The  estimate i s  based on CONSAD ' s  report 
to the Reg i on V I  Pl ann i n g  Commi s s i on and i s  out of date . ( Spea ke r :  20 , p .  181 ) 

Response :  See response to  comment 8 . 2 9 ,  Appendi x  A . 3 .  

8 . 3  Comment :  D i scuss  the schedu l e for pl ant cons truct i on and increased hou s i n g  demand i n  
rel ation  to the ava i l ab i l i ty of hous i ng .  Di scuss  pos s i b l e m i t i gat i on strateg i e s  
a n d  whether they cou l d  b e  impl emented i n  t ime .  ( Speakers : 1 0 ,  p .  151 ; 1 3 ,  p .  140 ; 
20 , p .  182 ; 24 ,  p .  48 ) 

Response :  See  response to  comment 8 . 1 1 ,  Appendix  A . 3 .  

8 . 4  Comment :  Identi fy whether a l l res i dents to  be affected by property acqui s i t i on have been 
not i fi ed .  ( Speake r :  1 1 ,  p .  202-203 ) 

Respon s e :  See response to comment 8 . 15 , Appen d i x  A . 3 .  Al l affected res i dents have been 
noti f ied .  

8 . 5  Comment:  Determi ne the  capa c i ty and  avai l ab l e space i n  i n d i v i dual  school s .  Presentl y ,  on ly  
a county-wi de estimate i s  ava i l abl e .  Th i s  estimate wi l l  be  l i n ked to  the  settl e
ment pattern for i nm i g rati ng fami l i es for a determi nation of the adequacy of 
affected s chool s.  ( Speaker : 1 6 ,  p.  1 18 ) 

Response :  See response to  comment 8 . 4 ,  Append i x  A . 3 .  

8 . 6  Comment :  Determine  the cost per capi ta to educate the add it ional  school ch i l dren . 
( Spea ker : 12 , p .  1 14 ) 

Respon s e :  Th i s  i s  provi ded i n  Sect.  4 . 2 . 4 . 1 o f  th i s  FE I S .  

8 . 7 Comment:  D i scuss  the effects on the Un i vers i ty of West Vi rg i n i a  and on the un i vers i ty 
commun i ty .  ( Spea kers : 1 6 ,  p .  1 19 ;  1 1 ,  p .  207 ; 2 ,  p .  224 ) 

Respons e :  See responses to comments 8 . 5 and 8 . 2 5 .  
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8 . 8  Comment :  E l aborate on the need to  upgrade sewer and  water supp ly  fac i l i t i e s .  Determine  the 
effect of the project on these faci l i t i es and v i ce vers a .  If  upgrad i ng i s  nec
es sary , what is the cost and who w i l l  pay for i t .  ( Speakers : 12 , p .  1 14 ;  20 , 
p .  183;  24 , p .  48 ) 

8 . 9 

8 . 10 

8 . 1 1  

Response :  Thi s i s  d i scus sed i n  Sect .  4 . 2 . 4 . 1 of  the  F E I S .  

Comment :  

Respon s e :  

Comment :  

Response :  

Comment :  

Determine the adequacy o f  and effects o n  hos p i ta l s ,  nurs i n g  homes , profess ional  
servi ces , and other hea l th care serv i ces . ( Speakers : 16 , p .  118;  24 , p .  48 ) 

See response to comment 8 . 18 , Appendi x  A . 3 .  

Di scuss  taxat i on of the s i te and the faci l i ty ,  o r  payments i n  l i eu of taxes . 
( Speakers : 1 2 ,  p .  1 1 4 ;  20 , p .  184 ) 

See res ponse to comment 8 . 36 ,  Append ix  A . 3 .  

A fi nance ana l y s i s  i s  needed to compare the demands of the proj ect ( espec i al l y  the 
i n-mi g rat ing  popu l at i on during  constructi on ) to the adequacy and capa c i ty of 
commun i ty serv i ces .  The anal ys i s  shou l d  d i scuss  the potent ia l  i ncrease in the 
costs of these serv i ces and the effects on c i t i zen taxes . Di scuss  who wi l l  pay for 
m i t i gat ion : P&M ,  DOE , c i t i zens . ( Speakers : 10 , p .  15 1 ;  24 , p .  184 ) 

Respon s e :  See respon ses t o  comments 8 . 31 a n d  8 . 35 ,  Append i x  A . 3 .  

8 . 12 Comment : W i l l  un i on o r  nonuni on personnel be u sed dur ing  construction?  I f  nonuni on , rev i se 
i n-mi g rati ng  l abor s i ze and al l soci oeconomi c i ssues . ( Speaker : 1 3 ,  p .  142 and 
144 ) 

8 . 13 

8 . 14 

8 . 1 5  

8 . 16 

8 . 17 

8 . 18 

Respons e :  No f ina l  dec i s i on has been made . See a l so response to comment 8 . 3 5 ,  Appendix  A . 3 .  

Comment :  

Response : 

Comment :  

Respons e :  

Comment : 

Response :  

Comment:  

I ntegrate the CONSAD l abor ava i l ab i l i ty study and the ORAU construction l abor 
assessment .  ( Speakers : 16 , p.  1 1 9 ;  1 0 ,  p.  152 ) 

See response to comment 8 . 14 ,  Append ix  A . 3 .  

I dentify the exact trans portat ion route for products , espec i a l ly  the fuel oi l .  
( Speaker: 7 ,  p .  44 ) 

A poss i bl e  trans portation  route i s  d i scus sed i n  Append i x  Z .  

Determi ne  envi ronmental and economi c effects o f  road upgrading  - al so the sc hedu l e  
of the upgrad i n g  re l at ive to con structi on schedul e .  ( Speakers : 1 2 ,  p .  1 14 ;  13 , 
p .  140)  

See response to comment 8 . 2 8 ,  Appendi x  A . 3 .  

Can m i t i gat ion of trans portation impacts occur i n  t ime?  Di scuss  mi t i gati on 
measures . ( Speakers : 18 , p. 208 ; 20 , p. 1 83 ;  24 , p .  48 ) 

Respon s e :  See Sec t .  4 . 2 . 4 . 1  ( " Trans portati on " ) .  

Comment:  D i scuss  and  eval uate the soci oeconomi c impacts of decomm i s s i o n i n g .  ( Speaker :  1 8 ,  
p .  2 14 )  

Response : See response to comment 8 . 16 , Append i x  A . 3 .  

Comment : Di scuss  fate of the Fort Mart in  Church  and i ts importance . ( Spea ker : 1 1 ,  
p .  200-20 1 )  

Respons e :  See response to comment 8 . 1 5 ,  Append ix  A . 3 .  
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8 . 1 9 Comment :  More d i sc u s s i on of reg i onal soci oeconom ic  impacts , not j u st Morgantown and 
Mononga l i a  County is needed . ( Speakers : 10 , p .  1 5 2 ;  24 , p. 5 1 )  

Response :  See response to comment 8 . 1 ,  Append ix  A . 3 ,  and Sec t .  4 . 2 . 4 . 1  of t h i s  FE I S .  

8 . 2 0  Comment :  Di scuss  the potentia l  for a boom & bust cyc l e .  ( S peakers : 1 6 ,  p .  1 1 9 ;  18 , p .  2 1 4 )  

8 . 2 1 

8 . 22 

8 . 2 3  

Response : See response to comment 8 . 3 7 ,  Append ix  A . 3 .  

Comment :  

Response : 

Comment : 

Respon se : 

Comment :  

Identi fy the econom i c  and soc i a l effects on spec i a l  popu l at i ons  such  a s  the el der ly  
and  l ow- i ncome g rou p s .  ( Speakers : 20 , p .  1 7 9 ;  24 , p .  50)  

See response to comment 8 . 12 , Append i x  A . 3 .  

I n  general , i dent i fy wh i ch peop l e and areas wi l l  benefi t and wh i ch wi l l  suffer .  
( Speakers : 18 , p .  2 14 ; 1 3 ,  p .  140)  

Th i s  i s  d i scussed throughout Sect .  4 . 2  of th i s  FE I S .  

As sess  the cumu l ati ve impacts of SRC-I I ,  Al l a  Oh io  Coke P l ant ,  the i ndustri al  p l an t  
at  Co re , and other pl anned proj ects i n  the study area.  ( Speakers : 18,  p .  2 1 3 ; 20 , 
p .  1 78 ;  24 ,  p .  1 5 1 ) 

Response :  See  respon ses to  comments 8 . 5  and  8 . 1 4 ,  Appendix  A . 3 .  

9 .  FLOODPLA I N/WETLANDS 

9 . 1 Commen t :  Compl ete a fl oodp l a i n/wetl and practi cabi l i ty determi nat ion . 

Respon s e :  A prel im i nary determi nation i s  provi ded i n  Appendi x D .  
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