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ABSTRACT 

The proposed act i on for th i s  E IS  i s  to sel ect the s i te for con struct i on 
and operati on of  the Superconduct i ng Super Col l i der ( SSC)  project , wh i ch 
wou l d  be the l argest sci ent i fi c  i nstrument ever to be bui l t .  The SSC 
woul d be a l aboratory fac i l i ty des i gned to i nvesti gate the bas i c  struc
ture of matter .  I t  woul d be a proton accel erator capabl e of accel erat 
i ng two beams of  protons to an energy of 20 tri l l i on el ectron vol ts .  

The E I S  assesses  and compares the env i ronmental i mpacts of the proposed 
construct i on and operati on of the SSC at each of seven s i te al ternat i ves . 
The no-acti on al tern ati ve ( cont i nued use of ex i st i ng acce-l erators i n  the  
U . S .  and exi st i ng and new accel erators in  other countri e s )  i s  al so 
eval uated . In add i t i on ,  fOllr techn i cal  al ternat i ves  and several pro
grammat i c  al ternati ves are di scussed. 

The ma i n  feature of the proposed sse would be a 53 -mi l e- l ong oval  
tunnel , wh i ch woul d conta i n c i rcul at i ng beams of protons wi thin two 
rings o f  superconduct i ng magnets .  The sse would have l aboratory 
fac i l i t i es housed i n  a campus area , as well as vari ous access and 
serv i ce areas . 

Thi s E I S  prov i des as  much i nformat i on as poss i bl e  at th i s  stage of the 
project devel opment regard i ng the potent i al env i ronmental i mpacts of the 
proposed con struct i on and operat i on of an sse at each of the s i te 
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al ternatives .  However,  the DOE recogni zes that further revi ew under the 
Nat i onal Env i ronmental Pol i cy Act (NEPA)  i s  requ i red pri or to construc
t i on and operat i on of the proposed sse project at the sel ected s i te 
based on more deta i l ed des i gn and to i dent i fy spec i fi c  mi t i gati on mea
sures wh i ch can be i ncorporated i nto fi nal des i gn .  Accord i ngl y ,  fol l ow
i ng sel ect i on of a s i te for the proposed sse , the DOE wi l l  prepare a 
Suppl emental E I S  to address  i n  more detai l the i mpacts of construct i ng 
and operat i ng the proposed sse at the sel ected s i te and al ternat i ves for 
mi t i gat i ng those i mpacts . 

To measure the effects of con struct i ng the sse at any of the seven 
al ternat i ve s i tes , the DOE determi ned wh i ch a spects of the human env i 
ronment woul d b e  s i gn i fi cantly  affected . The E I S  descri be s  t h e  basel i ne 
cond i t i on s  at each of the seven s i te al ternat i ves , the trends underway 
resul ti ng i n  changes , the potent i al envi ronmental impacts expected i f  
the sse were s i ted , pos s i bl e  mi t i gat i on s  of adverse impacts ,  and resu l t 
i ng "res i dual adverse i mpacts . 
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Foreword - 1 

FOREWORD 

OVERVIEW 

Th i s  Envi ronmental Impact Statement ( EIS) anal yzes the envi ronmental 
i mpacts of  the proposed SSC project , wh i ch woul d be the l argest 
sc i ent i fi c  i nstrument ever constructed . The SSC woul d be used to g a i n  a 
better understand i ng of the fundamental structure of matter.  

The [IS  consi ders the i mpacts projected to occur i f  the SSC were to be 
s i ted at one of  seven al ternat i ve l ocat i ons . These i mpacts are measured 
aga i nst the i mpacts expected to occur i f  the SSC were not bu i l t ;  th i s  i s  
cal l ed the no-act i on al ternat i ve .  The s i te al ternat i ve l ocated i n  Texas 
has been sel ected as the preferred s i te .  The fi n al dec i s i on on the l oca
t i on of  the fac i l i ty wi l l  be announced i n  the Record of Dec i s i on ( ROD) 
schedul ed to be i ssued i n  January 1989 . Pri or to construc t i on and 
operat i on of  the proposed SSC proj ect , the DOE wi l l  prepare a suppl ement 
to th i s  EIS to addres s  i n  more deta i l the envi ronmental i mpacts at the 
sel ected s i te ,  and the al ternati ves for mi t i gat i ng those i mpacts . 

BACKGROUND 

Research and devel opment for the sse proj ect have  been conducted as a 
nati onal s c i ent i fi c  e ffort under the gu i dance of  the Central Des i gn 
Group (COG ) , an organ i zati onal enti ty of Uni vers i t i es Research Assoc i a
t i on ,  Inc . The Reference Des i gn Study , compl eted i n  March 1 984 , estab
l i shed the bas i s  for des i gn of the SSC . The COG compl eted the Concep
tual Des i gn Report (CDR) in  1986 , whi ch l ed to the concl u s i on that the 
SSC was techn i cal l y  feas i bl e  and that cost and schedul e esti mates were 
acceptabl e .  In January 1 987 , the Pres i dent proposed constructi on o f  the 
SSC to the Congress . Construct i on of  the proposed SSC i s  ant i ci pated to 
cost $4 . 4  b i l l i on (f i scal year 1988 dol l ars ) and woul d be compl eted 
dur i ng the mi d - 1 990's . . 

The major feature of  the proposed SSC woul d be a racetrack-s haped tunnel 
about 53 m i  i n  c i rcumference . Two beams of  protons ( subatomi c 
part i c l es )  woul d be accel erated i n  oppos i te d i rect i ons  to energ i es 20  
t i mes h i gher than  i s  now poss i bl e  at any other accel erator i n  the worl d. 
They woul d  then be made to col l i de at an energy l evel  of 40 tri l l i on 
el ectron vol ts (TeV ) . The tunnel woul d be constructed w i th i ts center
l i ne at l east 35 ft underground . Serv i ce areas wou l d  be l ocated approx
i mately  every 5 mi , and access  shafts woul d be l ocated mi dway between 
each serv i ce area . 

The proposed sse wou l d  be expected to remai n  i n  operat i on for 25  to  30  
years after con struct i on .  After compl et i on of  i ts useful l i fe ,  the  sse 
woul d be decomm i s s i oned . Underground fac i l i t i es woul d be seal ed and 
above-ground fac i l i t i es removed where appropri ate . Add i t i onal rev i ew ,  
i n  accordance wi th the  Nat i onal Envi ronmental  Pol i cy Act (NEPA),  woul d 
be compl eted pri or to a dec i s i on on decommi ssi on i ng. 
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Foreword - 2 

ALTERNATIVE SITES CONSIDERED 

On Apr i l 1 ,  1 987 , the DOE i ssued an Inv i tati on for S i te Proposal s ( I SP )  
for the proposed SSC . I n  respon se ,  43 proposal s were rece i ved and 
rev i ewed by the DOE ;  of these , 36 were further eval uated by the Nat i on al 
Academy of Sc i ences and the Nat i onal Academy of Eng i neeri ng (NAS/NAE) . 
Based upon cr i teri a l i sted i n  the ISP ,  des i gn deta i l s  of the proposal s ,  
and spec i fi c  character i st i cs o f  the s i tes , the NAS/NAE recommended to 
the DOE a best qual i fi ed l i st ( BQL )  of s i tes  to be con s i dered further . 
These s i tes were presented to the DOE on December 24 , 1 987 . One of the 
recommended BQL s i tes was subsequently w i thdrawn by the propos i ng 
organ i zat i on .  Fol l ow i ng a rev i ew and val i dat i on of  the NAS/NAE recom
mendat i on ,  the BQL was accepted by the DOE and announced on January 1 9 ,  
1 988 .  The proposal s for these seven s i tes , as  prov i ded i n  response to 
the I SP  (mod i fi ed i n  some cases by certa i n  des i gn con s i derat i on s ) , form 
the seven s i te al ternat i ves cons i dered i n  th i s  [ I S .  

SELECTION OF THE PREFERRED S ITE 

Fol l owi ng announcement of the BQL i n  January 1 988 , the DOE began a 
deta i l ed eval uat i on of  the BQL proposal s .  S i te v i s i t s  were conducted to 
each BQL s i te between Apr i l and July 1 988 . Fol l owi ng al l s i te v i s i ts ,  
the DOE revi ewed al l s i te d ata , i ncl ud i ng those assembl ed for the E I S ,  
publ i c  and. agency comments o n  the Draft E I S ,  and the l i fe - cycl e cost 
anal yses prepared for each s i te .  The resul ts of the DOE evaluat i ons  of 
tech n i cal cr i teri a and cost con s i derat i on s  were publ i shed i n  "sse S i te 
Eval uat i ons - A Report by the sse S i te Task Force" (DOE/ER-0392 , 
November 1 988),  The sel ecti on of the preferred s i te ,  the Texas s i te 
al ternat i ve ,  �/as announced by the DOE on November 1 0 ,  1 988 . 

'PREVIOUS PUBLIC PARTICIPATION 

The publ i c  was fi rst not i fi ed of the DOE ' s  i ntent to prepare an E I S  on 
the proposed SSC project through the Advance Not i ce of I ntent ( 52 FR 
1 6304 , May 4 ,  1 987) . The" Advance Not i ce requested comments  on  the scope 
of the E I S  to be prepared and on the content of  the E I S .  N i ne l etters 
were rece i ved i n  response to  the Advance Not i ce ;  s i x  were requests for 
cop i es of  the document and three were comments on the E I S  content . The 
Advance Not i ce was fol l owed by the Not i ce of Intent ( 53 FR 182 1 , January 
22 , 1 988) wh i ch agai n  asked for publ i c  comments on the scope and content 
of the E I S .  I n  add i t i on� scop i ng meet i ngs were hel d i n  the v i c i n i ty of 
each of  the BQL s i tes . The DOE recei ved approxi mate ly  2 , 100 l etters 
wh i ch provi ded comments on the scope of the E I S .  Comments g i ven at each 
of the scop i ng meet i ngs  were documented through wri tten transcr i pts of  
the  meet i ngs . The DOE has con s i dered these wri tten and oral comments  i n  
the preparat i on o f  th i s  E IS .  

The DOE i ss ued t h e  Draft E IS (DE IS )  i n  August , 1 988 , fol l owed by the 
publ i cat i on of  the Not i ce of Ava i l ab i l i ty ( 53 FR 34148)  by the 
Env i ronmental Protect i on Agency ( EPA)  on  September 2 ,  1 988 . The Not i ce 
of Ava i l abi l i ty reque sted comments on the Draft E I S .  I n  add i t i on ,  
publ i c  heari ngs were hel d i n  the V i c i n i ty of each o f  the BQL s i tes . 
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Foreword - 3 

Responses to comments rece i ved unt i l October 1 7 ,  1988 (45 days after the 
publ i cat i on of the Not i ce of Avai l abi l i ty)  are provi ded i n  Vol ume l IB .  
Comments rece i ved after October 1 7  were rev i ewed i n  detai l ,  but no 
i nd i v i dual responses were devel oped . It  was determi ned that none of the 
l ate comments addressed new i ssues not covered by prev i ou s  comments , n or 
woul d they resul t i n  a ch ange to the concl us i on s  reached i n  the E I S .  
The DOE rece i ved wri tten and oral statements from approxi mately 5 , 700  
commenters i ncl ud i ng l etters , pet i t i ons , and  test imony from publi c 
heari ngs on the Draft E I S .  The DOE has con s i dered these wri tten and 
oral comments i n  the preparat i on of th i s  F i nal E I S .  

HOW TO USE 'THIS DOCUMENT 

Th i s  F i na l  E I S  i ncl udes� 

Vol ume I - Rev i s i on of the Draft E I S  

Vol ume I I  - Comment/Response Document - Index and Summary 
Vol ume I IA . l - Letters 
Vol ume I IA . 2  - Tran scri pts 
Vol ume l I B  - Responses 

Vol ume II I - Methodol ogy for SHe Sel ect i on 
- Chapters 1 and 2 - Rev i s i on of the Draft E I S  
- Chapter 3 - SSC S i �e Eval uat i ons  

Vol ume IV  - DE IS  Appendi ces 1 - 6 ,  9 ,  10 ,  1 2 - 1 6  
- Errata and Rev is i ons for Append i ces It  4 ,  6, 9, 

1 0 ,  1 2 - 1 6  ( to the DE IS )  
Append i x  5 Errata ( to  the DE IS )  

- Append i x  7 - Rev i s i on 
- Append i x  8 - Rev i s i on 
- Append i x  1 1  - Rev i s i on 

CmmJ1enters shoul d refer to Vol ume II - Index and Summary to l ocate thei r 
COlllmtmt response number .  Comment response:; are hI Volume liB. 

For the conven i ence of i nterested persons and organizat i on s ,  cop i es of 
the E I S have been prov i ded to l i brari es and reading rooms throughout the 
country .  The DOE read i ng rooms and sel ected l ibrari es i n  the seven 
states where the s i te al ternat i ves are l oc ated are: 

DOE Reading Rooms 

U . S .  Department of Energy L i brary ,  Room GA- 1 38 ,  U.S. DOEf Forrestal 
Bu i l d i ng, 1 000  Independence Avenue , SW, Wash i ngton , D . C .  20585 

Publ i c  Read i ng Room , C h i cago Operat i ons Office , 9800 South -Cass Avenue , 
Argonne , I L  60439 

Publ i c  Read i ng Room , Oak Ri dge Operat i ons  Offi ce, Federal Bu i l d i ng ,  
P . O . Box E ,  Oak R idge , TN 3783 1 
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Foreword - 4 

Public libraries 

Nobl e Sci ence and Eng ineering li brary, Ari zona State University , 
Tempe , AZ 85287 -1506 

Phoen i x  Publ ic  L i brary , 12 E .  McDowell Road , Phoenix,  AZ 85004 

Col orado 

Fort Morgan Publ ic Library , 4 1 4  Main Street ,  Fort Morgan, CO 80701  

East  Morgan County Library , 500 Clayton
" 

Street, Brush, CO 80723 

Ill i no i s 

I l l i no i s SSC Project Offi ce ,  c/o I l l ino i s State Water Survey , 
1 01 North I sl and Avenue, Batav i a ,  Il 60510 

Aurora Publ i c  Li brary ,  1 East  Benton Street, Aurora , I L  60506 

st . Charl e s  Publ i c  L i brary , 1 South 6th Avenue, st. Charl es , I L  60174 

Kanev i l l e  Townsh i p  L i brary , c/o Kanevi l l e  C i v i c  Center , P.O. Box 5, 
Mai n  Street and Harter Road, Kanevi l le ,  IL 60144 

Wes t  Ch i c ago Publ i c  Library, 332 East Was h i ngton Street, West 
Ch i cago , Il 60185 

Mich.i.Mn 

I ngham County Li brary System , L i brary Servi ce Center , 407 North 
Cedar Street , Mason , HI 48854 

Jackson D i stri ct  L i brary System, 244 West  M i ch igan Avenue, Jackson , 
M I  4920 1 

North Carol i na 

R i chard H .  Thorton L i brary , Spri ng and Mai n  Street , Oxford , NC 27565  

Durham County L i brary ,  300  N .  Roxboro Street, Durham , NC 27701 

Roxboro L i brary ,  307 South Ma i n  Street , Roxboro , NC 27573 
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Foreword - 5 

Tennessee 

L i nebaugh Publ i c  L i brary, 1 10 West Col l ege , Murfn�es boro , TN 37 130 

Tennessee Department of Economi c and Commun i ty De�el opment L i brary ,  
320  6th Avenue North , 8th Fl oor , Rachel Jac kson Bu i l d i ng ,  Nashvi l l e ,  TN 
3 7 2 1 9 - 5308 

Texas 

S i ms Li brary ,  5 1 5  West Ma i n  Street , Waxahach i e ,  TX 75665 

Enni s Publ i c  L i brary ,  501 West Enn i s  Avenu e ,  Enn i s ,  TX 751 1 9  

REQUESTS FOR COPI ES 

The DOE wi l l  furn i sh a copy of the E I S  or any append i x  upon request . 
Requests for an append i x  shoul d spec i fy the t i t l e  of  the vol ume 
requested ( see Tabl e of Contents of th i s  vol ume for a l i st of the 
append i ces ) . Tel ephone requests for copi es of  the E I S  wi l l  be accepted 
at (30 1 )  353-6570 . Pl ease submit  requests to Dr. W i l mot Hess at the 
fol l owi ng address : 

Or .  Wi l mot Hess , Cha i rman 
SSC S i te Task  Force 
ER-65/GTN 
Off i ce of Energy Research 
U . S .  Department of Energy 
Wash i ngton , D . C .  20545 

Requests shoul d be marked e i t her "Attn : SSC E I S  Request" or "Attn : SSC 
EIS Append i ce s  · Request" . 

FINAL ENVIRONMENTAL IMPACT STATEMENT 

The text of Vol ume I, Vol ume II, Vol ume III� and Vol ume IV Append i ces 7 ,  
8� and 1J have been pri nted i n  the i r  ent i rety . Al l other append i ces i n  
thp Draft CIS shoul d be reta ined a s  part of thi s fi nal  document . 

This·Fin�l EIS contains  revi s i ons  and additions to the text of the Draft 
ELi, bC�"'! upon Ci�1pncy and public comments recei ved. Comments on the 
Dr<ift HS are printed in Vol ume I I  of th i s  F i nal US. Add i tional l y ,  
Volume II presents t h e  DOE's responses to the comments recei ved . Th i s  
final FIS idantifies the DOE's preferred s i te .  The ODE's fi nal  
decis�Qn; and the rat i onal e for i ts cho i ce ,  wi l l  be  documented in  the  
ROO. 

The ROD will be i s sued at l east 30 days after publica t i on of th i s  F i nal 
ns The ROO i s schedul ed for c.ompl eti on in January 1989. 
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CHAPTER 1 SUMMARY 

1 . 1  OVERVIEW 

The Department of Energy ( DOE ) has proposed the Superconducti ng Super 
Col l i der ( SSC ) ,  a state-of-the-art l aboratory fac i l i ty i n  the Un i ted 
States for the study of h i gh energy phys i c s .  The proposed SSC wou l d be 
the l argest s c i ent i fi c i n strument ever bu i l t .  

Th i s  Env i ronmental Impact Statement ( E I S )  anal yzes the potent i al effect s 
to the human env i ronment of the cons truction and operat i on s  of the pro
posed SSC at any one of seven s i te al ternat i ves and analyzes other 
al ternat i ves to the proposed act i on .  A prel im i nary eval uat i on of future 
expans i on areas and of SSC decommi s s i on i ng are i ncl uded in the document . 
Prior to construct i on and operat i on of the SSC, ,the DOE w i · " prepai�e a 
suppl ement to th i s  E I S  to address  i n  more deta i l  the environmental 
i mpacts and m i t i gat i ons at the sel ected s i te .  Th i s  chapter summari zes 
the i nformat i on contai ned i n  th i s  EIS . 

The bas i c  purpose of the SSC i s  to ga i n a better understandi ng of the 
fundamental  struct ure of matter . 

Thi s mach i ne wou l d be c apabl e of accel erat i ng two beams of subatomi c 
part i cl es (protons )  to an energy of 20 leV (tr i l l i on el ectron vol ts) .  
The two beams woul d  then be  made to  col l i de ,  and  the resul ts of these 
col l i s i ons  ( at 40 TeV) wou l d be stud i ed by scient i sts. The SSC cou l d 
create part i cl e  col l i s i ons  at energ i es 20 t i mes  h i gher than can be 
achi eved at exi st i ng accel erators . This means that the SSC cou l d probe 
the propert i e s of matter at d i stances 20 t i mes smal l er than can now be 
done us i ng exi st i ng and pl anned part i cl e  accel erators . Th e SSC woul d 
prov i de the Un i ted States wi th the capabi l i ty of mai nta i n i ng i ts worl d 
l eadersh i p  i n  the fi el d of h i gh energy physi cs. 

The SSC i s  expected to resul t i n  other benefi ts as  wel l .  Bes i des pro 
v i d i ng sc i ent i fi c  data, the SSC coul d b e  a source of s p i n - off technol ogy 
havi ng appl i cat i ons  i n  other fi el ds . W i th i n  the past ten years , the 
technol ogy devel oped for h i gh energy phys i cs has  made new products pos- ' 
s i bl e , i nc l udi ng equi pment used for med i cal d i agnost i cs and therapy. 
i mproved computer components , and new superconduct i ng magnet mater i al s .  

Project i ng to the future, d i scoveri es resul t i ng from the SSC may l ead to 
benefi ts  that are current l y  i mposs i bl e  to envi s i on .  Looki ng back i n  
t i me, one sees that re search i n  subatom i c  physi cs over the l ast 80 years 
was es sent i al to the devel opment of technol ogy compr i s i ng a s i gn i fi cant 
port i on of our current gross  nat i onal product , i nc l ud i ng port i ons  of 
such i mportant i ndustr ies  as  commun i cat i ons , con sumer el ectron i cs, and 
computers . On a broader scal e ,  the wonder and 'exc i tement resu l t i ng from 
d i scover i es due to the SSC may prov i de insp i rat i on for young peopl e to 
enter c areers i n  sci ence and eng i neer i n g .  Thi s  atmosphere would 
contri bute to ma i nta i n i ng Ameri ca ' s  econom i c compet i t i veness i n  an 
i ncreaS i ng l y  technol og i cal  worl d. 
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1.2 PROPOSED ACTION AND ALTERNATIVES 

The proposed act i on i s  the sse project . The ma i n  feature of the SSC 
woul d be a 53 -mi - c i rcumference oval accel erator tunnel l ocated at l east 
30 ft underground . The SSC would al so have l aboratory fac i l i t i es housed 
i n  a campus  area and var i ous tunnel access and accel erator serv i ce 
structures located on the surface . 

Four d i fferent types of alternatives to the proposed act i on have been 
con s i dered i n  th i s  E I S. 

o S i te alternatives - seven l ocat i on s  have been anal yzed i n  the 
E I S . These are: 

Arizona - approximately 30 mi southwest  of Phoen i x  i n  
Maricopa County. 

Colorado - approximately 65 m i  northeast of  Denver i n  
Adams, Morgan, and Washi ngton Count i es .  

Illinois - approximately 40 m i  west of  Chi cago i n  Kan e ,  
DuPage, and Kendall Count i es .  

Michigan - approximately 35 mi northwest of Ann Arbor i n  
I ngham and Jackson Count i e s .  

North Carolina - approx imately  1 5  m i  north o f  Durham i n  
Person, Granvil le , and Durham Count i es .  

Tennessee - approximately 30 mi  southeast of  Nashville i n  
Bedford, Mars h all , Rutherford, and W i l l i amson Count i es . 

Texas - approximately 25 mi  south of  Dal l as and 3 5  mi 
southeast of  Fort Worth . i n El l i s County . 

o Techn i cal al ternat i ves - the E I S  addresses  the poss i b i l i ty of 
us i ng d i fferent technol ogy, equ i pment , or bu i l d i ng confi gura
t i on for the SSC . 

o Programmat i c  al ternat i ves  - the E I S  d i scusses  the pos s i b i l i 
t i es o f  u s i ng other accel erators, i nternat i onal col l aborat i on,  
and del ay i ng the proj ect . 

o No-action alternative - the E IS  exam i nes the opt i on not to 
construct the sse, not affect i ng current envi ronmental con
dit ions and trend s at the seven s i te al ternat i ves . 

1.3 AFFECTED ENVIRONMENT 

To meas ure the effect s of the sse at 'ny of the seven s i te al ternat i ves , 
the DOE determi ned wh i ch aspects of  the human env i ronment woul d be 
s i gn i fi cantly  affected . The E I S  descr i bes  the basel i ne cond i t i ons  at 
each of  the s i tes  and trends for changes proj ected to occur whether or . not the sse i s  bu i l t  at each of the s i tes . 
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Summary 1-3 

1.4 ENVIRONMENTAL CONSEQUENCES 

The EIS i dent i fi es and anal yzes the potenti al envi ronmental i mp acts 
expected to occur from the s i t i ng of the sse at the seven s i te al ter
n at i ves . The future use areas wi thi n  the proposed l and to be acqui red 
are eval u ated based on prelimi nary i nformati on concern i ng the i r poten 
t i a1 devel opment . After compl et i on of i ts useful l i fe ,  the SSC would be 
decomm i s s i oned . A Suppl emental E I S ,  i n  accordance w ith  the Nati onal 
Envi ronmental Pol i cy Act (NEPA) , wi l l  be compl eted fol l owing s i te 
sel ect i on ,  pri or to constructi on and operati on of the SSC based on more 
detai l ed des i gn and to i denti fy specif i c m it i gat ion measures wh i ch can 
be i ncorporated i nto the final des i gn .  The Suppl emental E IS  wi l l  
address  i n  more det a i l  the env i ronmental i mp acts at the sel ected s i te 
and the al tern at i ves  for mi tigat i ng those i mpact s .  Pri or�to a dec i s i on 
to devel op  the future use areas , or  to decommi s s i on the SSC , further 
NEPA rev i ew wou1 d be .comp1 eted . Thi s EIS contains  an assessment of 
construct i on ,  operations , and decommi s s i on i ng acti v i t i es . 

Res i dual i mp acts i dent i fi ed i n  the E I S  are those projected to occur i f  
the proposed act i on ,  together wi th proposed mit i g at i on measures ,  were 
i mpl emented at any of the s i tes . I n  some cases , i t  mi g ht be poss i bl e  to 
further mi t i g ate these residual i mpacts through mod i fi c at i ons to the 
fi n al s i te des i gn .  These fi nal s i te des i gn and resul t i ng mi t i gat i on 
measures wi l l  be i dent i fi ed and anal yzed i n  the Suppl emental E I S .  

I f  the SSC were bui l t ,  certai n  envi ronmental i mpacts woul d occur regard 
l ess  of wh i ch s i te were chosen for the SSC . Construct i on of the fac i l i ty 
wou l d consume appreciabl e quant i t i es of bui l d i ng materi al , pri mar i l y  
cem'ent . Except for port i ons o f  the Ari zon a  and I I I i no; s s i tes that are 
al ready publ i c  l and , l and used for the SSC woul d pass  from pri vate or 
state ownersh i p  to the Federal Government . Operat i on of the SSC woul d 
requi re a cont i nual supply of natural and depl etabl e resources , i ncl ud i ng 
el ectri c power and water . 

The SSC woul d also h ave benefi c i al i mpacts at any of the s ite al terna
t i ves . Many job opportun i t i es woul d be  created , duri ng both construc
t i on and operati on s ;  l ocal bus i nesses woul d also benefi t .  The SSC i s  
expected to h ave a benefi c i al i mp act on commun ity , soci oeconomi c ,  and 
educati onal serv i ce s .  These benefi ts  h ave been prev i ously  experi enced 
at Fermi 1 ab ,  a national accel erator fac i l i ty i n  I l l i no i s where there h as 
been an i n fl ux of h i gh ly  trai ned sc i ent i sts , as wel l as at the'Stanford 
L i near Accel erator Center ( SLAC ) i n  Cal i forn i a ,  Brookh aven Nati onal 
Laboratory i n  New York , and other h i gh energy phys i cs research fac i l i t i e s .  

Over the l ong term ,  the state i n  wh i ch the SSC i s  constructed wou l d  g a i n  
economi cal l y  from t h e  presence of  the SSC . However , at some l ocat i ons  a 
short -term economic stress  woul d occur i n i t i al l y ,  dur i ng early construc 
ti on , as l ands are removed from the local tax base and the commun i t i es 
accommodate additi onal i nfrastructure i mpacts such as i ncreased veh i cul ar 
traffi c ,  i ncreased attendance at l ocal school s ,  or i ncreased wastewater 
treatment needs . 

Tabl e 1-1 summari zes and compares major envi ronmental i mpacts from the 
SSC at each of the seven s i te al ternat i ves . 
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Table 1 - 1  (Cont) 

UNMITIGABLE ENVIRONMENTAL IMPACTS OF CONSTRUCTING AND OPERATING 
THE SSC AT THE SITE ALTERNATIVES 

Impacts Arizona Colorado Illinois Michigan 
North 
Carol ina Tennessee Texas 

Infrastructure 

Roads, 

l.  

2. 

3. 

4. 

M i'les of new 
road4 

Electric Power 

Miles of new 
power 1 ine to 
SSC substations 

50 

41 

94 8 

99 2 

10  39 13 31 

6 4 32 5 

The maximum acreage of wetlahds that would be 'mpacted during construction pf the surface facilities for the proposed action.- Wetlands 
occurring within Area C, the J sites, and K3 and K4 are not considered because they are proposed future expansion ar-eas and may not be 
developed' (see Section 3.7.3). 

An approximate total based on the sum of peak year direct SSC employment and peak year indirect jobs which would be created due to the 
presence of the SSC. l 
The region of influence to �hich'the number' of' jobs is compared is defined in Chapter 5 

For Arizona: Based on the alternate road plarideve10ped by the DOE for Arizona, as discussed in Cha,pter 3, Section 3.4.1. The road plan 
proposed by the State of Arizona (101 mi of new road) included construction of the Estrella Freeway from Goodyear to I-S. 
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Summary 1 - 6 

1 . 5  FEDERAL PERMITS. LICENSES, AND OTHER ENTITLEMENTS 

The DOE has exami ned spec i fi c  Federal permi ts, l i censes , and other 
ent i tl ements tha.t may be  needed to construct and operate the sse at 
each of the seven proposed s i tes. These woul d vary based on resource 
needs at the d i fferent s i tes . 

Regardl ess  of where i t  i s  s i ted , the sse would produce very smal l 
amounts of  rad i onucl i des , a smal l fract i on of wh i ch woul d be rel eased to 
the env i ronment .  In addit -i on, very smal l rel eases of other types of 
hazardous emi ssi ons woul d occur . Under the Nat i onal  Emi s s i on Standards 
for Hazardous Ai r Pol l utants [40 eFR 6 1 ] ,  the DOE woul d  be requ i red to 
obtai n Env i ronmental Protect i on Agency ( EPA) approval to construct and 
opel�ate the sse. 

1.6 PUBLIC PARTICIPATION 

The publ i c  was i nv i ted to prov i de comments and attend publ i c  meet i ngs  as  
part  of  the scop i ng process  on the Draft [IS  (DE IS ) . The  publ i c  was 
asked to rev i ew the DE lS  and provi de comments duri ng a 4S-day publ i c  
comment per i od .  The F i nal E I S  ( FE I S)  i ncorporates changes made i n  
response to comments recei ved through l etters and transcri pts from the 
meet i ngs . The comments and responses are al so i ncl uded i n  the FEIS . 

1 . 7  CHANGES IN THE FINAL EIS FROM iHE DRAFT EIS 

There were changes made i n  the [ IS  ( compared to the draft document ) 
wh i ch resu l ted from publ i c ,  state proposer, and agency comments noting 
errors or omis s i ons  i n  the draft and prov i d i ng i nformat i on wh i ch cl ari 
f ied ,  expanded, or suppl emented i nformat i on used as  the bas i s  of  DOE ' s 
i ndependent asses sment of envl-ronmental impact s . Wetl ands assessments 
were refi ned us i ng data from DOE fi el d surveys compl eted after publ i ca
t i on of the DEI S .  Ai r qua l i ty asses sments were al so rev i sed based on 
EPA comments . Throughout the analys i s, i ncreased emphas i s  has been 
pl aced on mit i g at i on alternat i ves  and al ternati ves of  the proposed 
act i on .  I s sues to be addressed i n  the Suppl emental EIS have been added 
or further defined. The paragraphs below identify changes in the £IS. 
These are not ordered i n  any pri or i ty since none changed the concl usions 
of the E IS. 

1.7.1 Relocations 

The number of relocations  reported i n  the FEIS has  changed from the 
DEIS. These changes resul ted from DOE s i te visits and supplemental 
i nformat i on provided at the propos i ng states based on  add i t i onal surveys 
and eval uat i ons conducted after the date information was provi ded for 
the DEIS (es sent i al l y March 15, 1988, submi tta l s  from proposi ng organ
i zat i on s ) .  See thi s  Volume I, Chapter 3, Section 3 . 1 , and Vol ume IV, 
Appendix 4 which prov i de analyses . 
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1.7.2 Fl exi bil i ty of Des i gn and Si te Al ternatives 

Summary 1 - 7  

A d i scuss i on o f  the fl exib i l i ty o f  the conceptual des i gn and the s i te 
adapted conceptual des i gn ( s i te flexi b i l i ty) is prov i ded i n  Chapter 3 ,  
Section 3.6.1. Th i s  sect i on prov i des  a d i scus s i on o f  the use  o f  des i gn 
and s i te fl exi b i l i t i es as mi t i g at i ons . The DOE bel i eves that the most 
effi c i ent and cost effect i ve mi t i gation of many pote nt i al i mpacts w i l l  
be avoidance. Th i s  information i s  prov i ded to  enhance the d i scus s i on of 
mit i gat i on pos s i b i l i t i es ( C h apter 3, Sect i on 3.6 . 1), costs (Chapter 3 ,  
Section 3.6.2), and i mpact s ( Ch apter 3 ,  Sect i on 3 . 6.6) in response to 
pub 1 i c  comment. 

The est i mates  of  acreages permanentl y  and temporari l y disturbed were 
refined based on more detai l ed engi neeri ng anal ysi s of the s urface 
fac i l i t i es of the sse ( Chapter�3, Tabl e 3-2 ) . 

1.7.3 Impacts of Futu re Expansion 

Although the DEI S  i denti fi ed future expansion areas ( a rea C ,  J areas , K3 
and K4) there was no  discuss i on of the i r potent�al i mpacts .  Such 
impacts are ant i c i pated to be s i mi l ar but smal l er i n  scale than those 
cau sed by proposed construct i on and operat i ons  of the sse. A d i scu ss i on 
of potent i al development of the future use areas and as sociated i mpacts 
has been added to the Fi nal EIS ( see Chapter 3 ,  Sect i ons  3 . 1 . 5 and 
3.7.3). 
1.7.4 Secondary Impacts of Ancillary Facilit i es 

The secondary i mpacts  of the anc i l l ary fac i l i t i es wh i ch woul d l i ke ly  be 
devel oped by the host state were not d i scus sed in the DEIS. These d i s 
cuss i ons  have been added (see Chapter 3 ,  Sect i on 3 . 7 . 2  and Chapter 5 ,  
Sect i on 5 . 2 . 13) t o  the FEIS t o  assure con s i derat i on o f  potential 
cumul at i ve i mpact s .  

1 .7 . 5 Earth Resources Impacts 

The d i scuss i on of earth resources has been expanded to i ncl ude supple
mental i n format i on provided by the State of Tennessee on karst features 
in  the area of the proposed Tenne ssee s i te ( see Chapter 5, Section 5.1.1 
and Vol ume IV, Append i ces 5 and 11). 

1.7.6 Water Resource Impacts 

The d i scus s i on of water resource s i mpact s has  been expanded by i ncl u s i on 
of add i t i onal i Rformat i on p rov i ded by agenci es ,  mun i c i pal i t i e s ,  and 
u t i l i t i es ( see Ch apter 5 ,  Sect i on 5.1 . 2 ) . These enhancement s  i ncl ude : 

o Water suppl y - more detai l ed i nformat i on regard i ng sources and 
proport i ons  wh i ch are furnished by groundwater and surface 
water ; veri f i cat i on of the rel i ab i l i ty of water 
suppl y/source s .  
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o Fl oodpl a i n  assessment - add i t i onal i nformat i on i ncl ud i ng map s  
of fl oodpl a i ns i s  prov i ded , coupl ed w i th a more deta i l ed 
eval uat i on of  the State-proposed adaptat i ons  of surface fac i l 
iti es and thei r potent i al for prov i d i ng mi t i gat i on .  

o Water qual ity - i nd i rect impacts of  the SSC on water qual i ty 
have been more thoroughly  eval uated , espec i al l y w i t h  respect 
to  the potenti al sed i mentat i on of surface waters from 
temporary storage or permanent d i sposal of spo i l s  from the 
tunnel i ng .  

a Wel l s  - the n umber of wel l s  potent i al l y affected was reest i 
mated based on add i t i onal i nput from s i te proposers and the 
reeval uat i on of des i gn fl ex i bi l i ty ;  the est i mates of number of 
wel l s-that cou l d  requ i re rel ocat i on or subst i tut i on were 
rev i sed downward . 

1 . 7 . 7  Air Quality 
There were many comments  on the a i r  qual i ty analys i s  presented i .n the 
DE I S .  The anal ys i s  presented i n  the DEIS overstated the i mpacts to a i r 
qual i ty. Impacts ,  real i stical l y ,  woul d l argely  be very l ocal i zed near 
t unnel egress po i nts and al ong spoi l s  haul i ng routes (see Chapter 5 ,  
Sect i on 5 . 1 . 3 ) .  In  add i t i on ,  a major reduct i on i n  projected a i r  
emi s s i on s  was ach i eved by assumi ng use of chemi cal dust s uppressants . 
The fol l owi ng changes have been made i n  the FE I S :  

o Prevent i on o f  S i gn i fi cant Deter i orat i on req u i rements for the 
SSC h ave been added to the discuss i on .  

o Veh icl e emi s s i ons  have been anal yzed and presented i n  the same 
un i ts as those of  stat i onary sources .  

o Potent i al total suspended part i cul ates exceedences are more 
real i st i cal l y  eval uated and add i t i onal mi t i gat i ons  i dent i fi ed .  

o The apparent exceedences of carbon monoxi de at several s i tes  
are l argely due to the  use  of data from metropol i tan area 
stat i on s ,  l acki ng s i te- spec i fi c  i nformati on ;  i t  i s  probabl e no 
carbon monoxide exceedences woul d occur i n  assoc i at i on w i th  
sse constructi on and operat i ons  at  any of  the  s i te 
alternat i ves . Th i s  expl anat i on i s  added to the d i scuss i on .  

1. 7 . 8  Noise Analysis 
One of the changes made i s  the presentat i on of data wi th ref�rence to 
res i dences , hosp i tal s ,  school s ,  and other l ocal areas i n  wh i ch peopl e 
coul d be annoyed by no i se from the serv i ce areas and from general 
construct i on o perat i ons . The use of the term "human receptor" was 
e l i m i nated . Us i ng aer i al photography and est i mates of popul at i on s  i n  
the l ocal areas of the proposed s i te ,  no i se l evel s were more careful l y  
eval uated i n  the FE IS  ( see Chapter 5, Sect i on 5.1.4). 
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1 . 7 . 9  Ecol ogi cal Resources 

I n  the areas of wetl ands and threatened and endangered spec i es popul a
t i ons, add i t i onal data were made ava i l abl e fol l owi ng publ i cat i on of the 
DE I S .  The DOE conducted s i te surveys of wetl ands at al l s i tes except 
Ari zona, where none were present . These  s urveys focused on refi n i ng 
acreages assoc i ated w i th proposed surface fac i l i t i es and eval uati on of 
the qual i ty of the ex i st i ng wetl ands . Surveys of poten t i a ll y  threatened 
and endangered spec i es i n  the areas of the proposed s i tes were conducted 

, by the DOE, by State agenc i es, and by cooperati ng Federal agenc i es ( see 
Chapter 5, Sect i on 5 . 1 . 5  and the d i scuss i on and references i n  Vol ume IV, 
Append i x  1 1 ) . 

I n  add i t i on to these add i t i onal data , errata to the wetl ands acreages 
were prepared for the FE I S .  In M i c h i gan, acreage reported as wetl ands 
i n  the proposed fee s i mpl e areas actual l y  were acreages of wetl ands on 
the surface of the ent i re proposed r i ng conf igurat i on .  Th i s  error 
i mpl i ed a l evel of s i gn i fi cant i mpact to wetl ands i n  M i c h i gan wh i ch 
woul d not occur i f  the SSC were constructed at the proposed s i te .  

A d i scus s i on o f  the cave ecosystem i n  the Sna i l Shel l Cave and surround 
i ng underground areas was added i n  Chapter 4 ,  Sect i on 4 . 7  i n  response to 
s uppl emental i nformati on provi ded by the State of Tennessee . Potent i al 
i mpacts to- th i s  system are d i scussed i n  Chapter 5, Sect i on 5 . 1 . 5  and 
Vol ume I V, Append i x  1 1 .  

F i nal l y, a d i scus s i on of fi re ants and the assoc i ated hazards to  eng i 
neered systems and publ i c  heal th was added to  the d i scus s i on of the 
i mpacts i n  Texas ( see Chapter 5, Sect i ons 5 . 1 . 5  and 5 . 1 . 6  and Vol ume IV, 
Append i ces 1 1  and 1 2 ) . 

1 . 7 . 10 Heal th Impacts 

The d i scus s i on of Val l ey Fever i n  the proposed Ari zona s i te was expanded 
to i ncl ude more deta i l  ( see Chapter 5 ,  Sect i on 5 . 1 . 6  and Vol ume I V, 
Append i x  1 2 )  i n  response to publ i c  comment on the brevi ty of the DEIS 
d i scuss i on .  

1.7 . 1 1 Land Resources 

The acreage of pri me farml ands and i mportant farml ands d i sturbed tempo 
rar i l y  (dur i ng construct i on )  or permanentl y was recal cul ated u s i ng 
ref i n ed eng i neer i ng est i mates of acreage req u i rements for s urface fac i l 
i t i es and con struct i on support areas . These acreages were al so veri fi ed 
us i ng So i l  Conservat i on Serv i ce eval uat i ons  for each of  the s i te al ter
nati ves ( see Chapter 5, Sect i on 5 . 1 . 7  and Vol ume IV, Append i x  13 . 2 ) . 

1 . 8  IDENTIFICATION OF THE PREFERRED SITE 

The eval uat i on by the S i te Task Force ( STF) was conducted i n  compl i ance 
wi th appl i cabl e Government procurement procedures . The STF con s i dered 
the proposal s i n  accordance w ith  the eval uat i on cri teri a set forth i n  
the I nv i tat i on for S i te Proposal s .  
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After the presentat i on by the STF to the Secretary of Energy and to the 
Energy System Acqu i s i t i on Advi sory Board , the Secretary sol i c i ted the 
v i ews of the Board and other appropri ate sen i or DOE staff. The Secre 
tary rev i ewed the SSC DE IS  and a summary of the publ i c  comments on the 
DE I S. The Secretary al so heard a presentat i on by representat i ves  of 
each state propos i ng a s i te on the best qual i fi ed l i st ( the seven s i te 
al ternat i ves ) .  

. 

Cons i stent wi th the requ i rements of NEPA and regul at i ons  i mpl ement i ng 
that Act , the Secretary ,  on November 1 0 ,  sel ected the preferred s i te for 
the SSC. A dec i s i on on s i te sel ect i on wi l l  be made no sooner than 
30 days after publ i cat i on of the FE I S .  The FE I S ,  as wel l as the other 
ava i l abl e i nformat i on ,  wi l l  form the bas i s  of the DOE ' s  Record of 
Dec i s i on .  The preferred l ocat i on for the SSC i s  the s i te proposed by 
the State of Texas. 

1 . 9  SUMMARY OF COMMENTS AND RESPONSES 

Fol l ow i ng the cl ose of the publ i c  comment process on October 1 7 ,  1 988 , 
comments were analyzed for the i r poss i bl e  effects on the F E I S ,  and i nd i 
v i dual  responses were prepared. Vol ume I IA conta i n s cop i es of  al l 
wri tten and oral comments. A total of approxi mately  5 , 700 commenters 
provi ded about 7 , 000 comments. Vol ume l I B  cont a i n s  the DOE ' s  responses 
to these publ i c  comments. Comments rece i ved after October 1 7 ,  1 988 , 
were revi ewed i n  deta i l but no ind i v i dual responses were devel oped. 
None of the l ate comments addressed i s sues not al ready i dent i f i ed i n  
other comments  rece i ved or  resul ted i n  a change to the E I S. The s i x  
categori es that recei ved the most comments were : soci oeconomi cs and 
infrastructure , water resources ,  ecol og i cal resources , pol i cy i ssues , 
combi ned l and acqu i s i t i on and l and resources , and rad i at i on and heal th 
i mpacts. 
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CHAPTER 2 PURPOSE AND NEED FOR ACTION 

2. 1 PURPOSE OF THE sse 

The underl y i ng purpose o f  the proposed acti on i s  to understand the bas i c  
structure o f  matter .at a new ,  mor.e fundamental l evel than i s  presently 
pos s i bl e .  The sc i ent i fi c  instrument requi red to  accompl i sh th i s  exten 
s i on  of  knowledge i s  a h i gh energy accel erator that i s  more powerfiJl �. and consequently l arger ,  than any now i n  existence . 

. 

The proposed act i on i s  the Superconducttng Super Col l i der (SSe), proj 
ect. Specifical l y ,  the proposed SSC accel erator would be a proton
praton coll tder , consist i ng of  two r i ngs of  superconducting magnets 1n 
an underground tunnel , an assoc i ated proton i nject i on system , fou r  
experi mental hal l s , and necessary support bu i l d i ngs  and fac i l i t i es. In 
thi s col 1 i der, beams of  protons wou l d  be accel erated to an energy l evel 
of 20 YeV moving i n  opposite d i rections i n  each of the two rings and 
made to col l i de at spec i fi c  po i nts  i n  the experi mental h al l s . Under 
careful l y  control l ed condi t i ons,  sc i ent i sts woul d be abl e to extract and 
derive new informat i on by study i ng the resul ts  of  these  colli s i ons . 

2.2 NEED fOR THE sse 

2.2. 1 Scientific Need 

There i s  a sc i ent i fi c  need for an understandi ng of nature and phys i cal 
processes . From earl i est t i mes , peopl e have sought to  understand the 
phys i cal worl d .  Much of the knowl edge gai ned regard i ng physi cal phe
nomena i n  recent years has been ach i eved through the  use  o f  h i gh energy 
accel erators . The ever l arger and more powerful part i cl e accel erators 
devel oped over the past 50 years have brought i nto s harper focus funda 
men tal  phys i cal processes . For exampl e ,  wi thin the l ast 20 years 
protons and neutrons (wh i ch had previ ous ly  been thought to be funda
mental and i nd i v i s i bl e  part i cl es )  have been found to be composed of  
smal l er part i cl es cal l ed quarks . The  d i scover i es  gai ned from th i s  
research have deepened and broadened h uman u nderstand i ng of  the phys i cal 
worl d .  Stud i es of  the smal l est part i cl es of matter have al so i ncreased 
our understand i ng of  the ori g i n  of the un i verse . I nvest i gat i on s  w ith 
these mach i nes have been carried out pr imar i l y  i n  the U.S . , Canad a ,  
Europe , Japan , and the Sovie� Un i on .  

The resul ts o f  these d i scoveri es  have had a d i rect effect on the qual i ty 
o f  human l i fe .  Accel erator technol ogy has l ed to the  devel opment o f  
whol e n ew i ndustr i es  and pract i cal appl i cat i on s  such a s  equ i pment for 
med i cal d i agnOS i s  and treatment , Pos i tron Emi s s i on Tomography ( PET) scan s 
and magne t i c  resonance i mag i ng ,  nucl ear med i c i n e, and superconduct i ng 
magnets . 
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Purpose and. Need for Act i on 2 -2  

Project i ng to t h e  future , d i scoveri es resu l t i ng from the sse may lead to 
benefi ts  that are i mpos s i bl e to env i s i on . Looki ng back i n  t i me , one 
sees that research i n  subatomi c phy s i cs over the l ast 80 years contr i b
u ted s ignifi cantly  to the devel opment of technol ogy comp�i s i ng approx i 
mately one -th i rd of our current gro s s  nati onal prod uct , i ncl ud i ng s uch 
i mportant i ndu str i es as  commun i cat i on s ,  con sumer el ectron i cs ,  and com
puteri . On a broader scal e ,  the wonde r and exc i tement res u l t i ng frem 
d i scover i e s due to the sse may prov ide i n sp i rat i on for young peopl e to 
enter careers i n  sci ence and eng i neeri ng . Th i s  coul d contri bute to ma i n 
t a i rl i ng Ameri ca ' s  economi c compe t i t i veness i n  an i ncreas i ngly techn ical  
�mrl d .  Befote the t urn of the century ,  hm"iever,. energy li m i t s  of present 
accel erators wi l l  beg i n  to h i nder the further advancement of h i gh energy 
phys i cs research .  I n  crder to cont i n ue on thi s path of phys i cal d i s 
covery , a h i gher energy accel erator i s  requ i red . The proposed sse wou ld 
be t h e  hi ghest energy accel erator de s i gned to date- - abouL20 t i mes more 
powe rful than any in the worl d . Through its use ,  sci ent i sts woul d be
abl e to study a new realm  of h i gh energy proce s ses for the fi rs t t ime i n  
an att empt to answer some of the ba s i c  quest i on s o f  the underl y i ng struc 
ture of the phys i cal w{wl d .  

2 . 2 . 2  Recommendati on for the sse 

I n  July  1 983 f the H i gh Ene rgy Phys i c s Adv i sory Panel (HEPAP ) , a DOE 
sc i ent i fi c  adv i sory g roup , transmi tted to the Offi ce of Energy Research 
of the DOE i n formati on from a report ( DOE/ER-0169)  wr i tten by the i r Sub
panel on New Fac i l i t i es wh i ch stated that they had reached a unanimous 
recommendat i on for the " immed i ate i n i t i at i on o f  a mul t i -TeV h i gh 
l umi no s i ty proton - proton col 1 i der project w i th the goal o f  phys i cs 
experiments at th i s  fac i l i ty at the earl i es t  poss i b l e date . "  Th i s pro 
posed project was des i gnated t h e  Superconduc t i ng Super Col 1 i der ( SSe ) . 
In  h i s l etter of recommendat i on ,  the chai rman of HEPAP commented that 
the sse "woul d be the forefront h ig h  energy fac i l i ty of the wodd and i s  
e s s e nt i al for a strong and creative U . S .  high  energy phys i cs program 
i nto the next century . " Th i s  reco;r.mendat i on was re i terated by the 
PhYS i c s Survey Comittee  o f  the Nat i onal Research Counc il  i n  i t s report , 
Pllijf��I,U:QY.9..h th� 1 990s ( Nat i onal Academy of Sc i ences and Nat i onal 
Re search C;:Hl!'!c i l  or NASjftRC 1 986 ) . 

2 . 2 . 3  Sci ent i fi c  Experiments 
Proto!)!; wi th the ener'g i e s to be ach i eVed by those i n  the sse h ave ex i sted 
s � r!ce the creat i on of the uni verse and h;;ve been st r i ki ng the earth con
stantly i n  the form of cosmi c rays . There are many more proton s of 
2{1 leV ( and hi gher energ ·i es )  th at col l i de wi th t he mo l ecu l e $ of a i r i n  
the upper atmosphere every second than the number o f  proton s t h at woul d 
col l i de eac� second i n  the sse . Howeve r ,  even though these h i gh energy 
part i cl es .re p l ent i fu l , i t  i s  a l most  i mpos s i bl e  to study them becau s e  
they enter t h e  earth ' s  atmosphere at random t i mes , i n  random d i rect i on s , 
and wi th random energ i es . They i nteract at such h i gh al t i tudes that 
on l y  a sma l l fract i on of the col l i s i on products can be detected on the 
e arth ' s  surface . The proposed sse wou l d  make it  pos s i bl e  to control and 
s t udy these h i gh energy part i c l e s for the fi rs t t i me . 
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The sc i ent i fi c  work of the  sse l aboratory wou l d  be focused o n  t �� study 
of the el ementary con st i t uen t s  o f  matter 2. t e!1�rc; i e $ 20 t i mes h 'l gher 
than are now ava i l abl e . Th i s  me ans that t he sse coul d p robe d i mens i on s  
and other propert i es o f  matter a t  a l evel 2 0  t i me s  sma l l er than ( an be 
done u s i ng exi st i ng accel erators . For t h i s  purpo se , l arge , comp l ex 
i n st rumem L $  to detect the i nteract i on s  and re su l ta n t  products wo u l d  
surround the 1 nteract i on reg i ons  where t he proton be ams are brought i o t a  
co l l i � l on .  I ke detectors woul d b e  cipab1 � o f  record i ng t h e  re s ul ts of a 
re3ct i on oy measur i ng the ch arged part i c l e �  and e nergy f l ow res u l t i ng 
fr om t h e  c o l l i s i on s . Ana l ys i s  of these d a t a  wo� l d  permi t the exper
i m0nter t o  i � fe r  the p ropert i es o f  part i c 1 0 S sma ! l �r than 1 0 - 1 9  m o r  
l a � s ,  o r .  equ i val ent l y ,  at  con s t i tuent en�rg i e � o f  2 leV or more . 
Prv5 0i;'i.Q-;� 1.:Q.�:;ib i 1 i t i e s for other fac i l i t l C" :;  aie nuw onl y  i n  the 0 . 2  to 
O . 3 · feV fange . 

The rece n t  progress  of  part i c l e  phy� i c s  h a s  produced a s tound ing resul t s . 
The proton and neut ron are not s trutture l e s s  nor ul t i mately  
fundamen tal - - t�ey are composed of  smal l er p a rt i c l e s . T h e  smal l er 
part i c l �s ( quarks )  as wel l as l epton s  (el ectron s � muon s ,  and neutr i nos ) , 
seem to be the el ementary part i c l es ,  structure l e s s  and i nd i v 'i s i bl e , a t  
l east a t  t he present l i mi ts o f  resol ut i on .  Perhaps the se part i cl e s ,  
too � wi l l  turn out to be composed of even smal l er con st i t uent s .  Three 
fam i l i es  of qu a r ks and l epton s have been found . .  The bas i c  forces 
between the se part i cl es have been i dent i fi ed .  Moreover , the wea k  and 
el ectromagnet i c  forces have been un i ted i n to a s i ng l e theory wh i ch has 
passed every expe r imenta l test so far .  The theory correct l y  pn:!d i cted 
the approxi mate mas s  of t he charmed quark be fore i t s d i scovery and the 
prec i se masses of the W and the Z pa rt i c l es , the carri ers o f  the weak  
force . Th i s  de scri pt i on of t h e  s trong , el ectromagnet i c ,  and we a k  force s 
i s  extraord i n ari l y succes s fu l , but i t  i s s t i l l  i n comp l ete . 
The energ i es of i ntere st are const i tuent energ i es of 1 TeV or more . 
Wi th the present techno l ogy , these energ i es can only  be studi ed by u s e  
of  a h i gh - l umi nos i ty ,  mul t i -leV proton col 1 i der ,  suc h  as the propo sed 
sse . Al though the new energy range wh i ch wo ul d be made ava i l abl e by the 
SSC i s  known to be h i gh l y  prom i s i ng , the types of part i cl es and the 
assoc i ated forces to be found can only be postu l ated now . The research 
potent i al of t he SSC i ncl udes , al ong w i th many other pos s i b i l i t i e s :  

o Exten s i on of Hie search for new qu arks and l epton s by a fact or' 
of 40 i n mas s  ( energy ) from the p resent 0 . 05 TeV to 2 leV . 

a Search for new part i cl es ,  l i ke the W and Z of the weak. force , 
up to mas ses  o f  7 TeV , a factor of more t h a n  20 beyond the 
present 0 . 3  TeV . 

o Expl orati on of the mass -generat i ng phenomenon a t  energ i es up 
to 1 TeV , more than an order-oF-magn i tude beyond current 
capabi  1 it i es . 

o Search for new, even more bas i c ent i t i es of matter , i n  quarks 
and l eptons , to  d i stances 40 t i mes smal l e r than the present 
l i m i t s .  
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2.2.4 Research at Other Accel erators 

Researchers at exi st i ng l aboratori es are expl ori ng the current part i cl e  
front i er ,  but the accel erators at these l aboratori es are unabl e to 
ach i eve the energ i es and l umi nos i t i es necessary to address many o f  the 
i mportant quest i ons  wh i ch h ave ari sen i n  the past decade . I n the Un i ted 
States , the Tevatron at rerm i l ab 1  the h i ghest energy accel erator i n  the 
worl d , has a max i mum energy of 1/20th of  the proposed SSC wi t h  l/l OOOth 
the l um i noS i ty .  The Stan fo rd l i near Accel erator ( S LAC ) i n  Ca l i forn i a 
h a s  an energy equ i val ent to about l/l OOth that of  the SSC wi t h  1/ 1 0uOth 
the l um i nos i ty .  Al though both of these mactri nes wi l l  be the workh orses  
of U . S .  h i gh energy phys i c s  dur i ilg the next decade , i t i s  not techn i c a l l y  
fea s i b l e  to i mprove t he i r  pt::rf0r�oar,ce substant i al l y i n  terms o f  e i tner' 
energy o r  l umi no s i ty .  

Other h i g h  energy acce l erators i n  t he U . S . , i nc l ud i ng those i t  Broo kh a ven 
Nat i onal l aboratory (New York ) , Cornel l U n i vers i ty ( New York) , a nd the 
Cont i nuou s El ectron Beam Accel e rator Fac i l i ty ( CEBAF)  wh i ch i s  neari ng 
comp l e t i on i n  Newport News , V i rg i n i a ,  are des i gned to operate at energ i e s  
wel l bel ow those o f  the sse . Al though many o f  the expe r i me n t s  at t h e s e  
fac i l i t i es are rel ated to a n d  support i ve of t h o s e  ant i c i pated a t  the 
sse , they aloe not capabl e o f  p rov i d i ng beams meet i ng s s e  objec t i ves n o r  
can they b e  r e a s o n a b l y  mod i fi ed to do so . 

Several other very h i g h e n e r9Y acce'l era tors a re under construct i on ou t 
s i de th e U . S . - - an el ectron - pc� i t ron col l i der i s  neari ng compl et i on at 
CERN ( Geneva , Swi tzerl and ) , an e l ect ron - proton col l i der i s  neari ng  com
pl et i on at OESY ( Hamburg , We st Germany ) , and a p roto n - proton col l i de r  i s  
be i ng bu i l t  at Serpu kov i n  the USS R .  The s e  mach i ne s a re each wel l bel ow 
the energy and the l um i no S i ty of the sse . They cou l d  not be u s ed t o  
meet t h e  objec t i ves of the  sse wi t h o u t  major mod i f i c at i on s . T h e s e  
mod i f i c at i on s  woul d approx i mate i n  scope i mp l ement a t i on o f  the sse 
de s i gn as a stand - al one p roject . 

The s trength o f  the proposed sse i s  i t s expan s i ve reach to h i gh energ i e s 
and the accompany i ng h i gh l umi nos i t y ,  wh i ch pro v i d e  the cond i t i ons  to 
extend the current under s tand i ng of the bas i c  structure of matte r .  
These two bas i c features  wou'j d support a vari  ety o f  expe r i me n t a l  
i n i t i at i ve s  to create a r i ch a n d  d i verse research program and ma i nta i n  
the U . S .  worl d l eadersh i p  i n  th i s  fi e l d  o f  study .  The s se wou l d  al so 
p l ay an i mportant rol e  i n  h i gher educat i on .  Res e a rch conducted at  the 
SSC woul d be done pr i nc i pal l y by groups of  un i vers i ty sc i enti sts and 
graduate students and serve as a u n i que tra i n i ng g round for the next 
sc i ent i fi c generat i on .  
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Propo s ed North Carol in a S i te 
Reg i e n of t h e  Proposed Tennes see S i te 
P roposed Tennes s ee S i t e 
Reg i o n o f  the Proposed Te x a s  S i te 
Pro p o s ed Te xas  S i te 
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CHAPTER 3 PROPOSED ACTION AND ALTERNATIVES 

Th i s  c h apter descr i be s the proposed act i on ,  al ternat i ves  cons idered , 
potent i al env i ronmental i mpacts , and mi t i gat i on means ant i c i pated to  
mi n i mi ze i mpacts . The  descri pt i on of the  proposed sse  fac i l i ty i nc l ude s ' 
concept u a l  des i gn deta i l s  al ong w i th spec i f i c  conceptual i zat i on wh i ch 
wou l d be n eeded to adapt the proposed sse fac i l i ty to l oca l cond i t i ons  
at a l l of the s e v e n  s i t e  a l ternat i ve s .  

Va r i o u s  tech n i c a l and p roc ed u ral al ternat i ves  were con s i dered but not 
an a l yzed i r.  det a i l .  The no -act i on a l ternat i ve ,  wh i ch provi des  a base
l i ne for measuri ng env i ronmental  effects , i s  the cont i nuat i on of current 
cond i t i on s  and t rends ( de s c r i bed i n  Chapter 4 ,  Affected Env i ronment ) 
that  wo ul d be expected to occur at any of the seven s i tes i f  the sse 
were not con structed . The envi ronmental i mpact s ( analyzed i n  Ch apter 5 ,  
En v i ronmental Consequences )  are summari zed and compared . F i nal l y ,  s i te 
i ndependent and s i te - spec i fi c  m i t i gat i ons  ( a l so  descri bed i n  Chapter 5 )  
are i dent i fi ed ; these cou l d  b e  used to  m i n i m i ze adverse i mpacts o f  the 
propo sed act i on .  

3. 1 PROPOSED ACT ION 

The propo s ed act i on i s  to sel ect a s ite for con struct i on 
o f  t he sse . The p roposed SSC woul d be a 20-TeV part i cl e  
i t s support i ng systems , and fac i l i t i es wh i ch would  serve 
Nat i onal  Laboratory fo r h i g h energy phys i c s  experi ments .  
phases  o f  the proposed project are : 

and operat i on 
accel erator , 
as a U . S .  
The fi ve 

o 

o 

o 

S i t i ng - Th i s  phase cons i sts of DOE ' s  Inv i tati on for S i te Pro 
posal s ( I SP )  and the res ul t i ng proposal s ,  the evaluat i on pro
ces s  l ead i ng to t h e  Best Qual i fi ed L i st ( BQ L )  of  seve n .  s i tes , 
the i dent i fi cat i on of a preferred s i te i n  the fi nal  E I S ,  and 
the sel ect i on of a s i te i n  the Record of Dec i s i on ( ROD) . 

Preco n s t ruct i on - Th i s  phase cons i sts of act i v i t i es at the 
s e l ected s i t e  to c o n f i rm geotechn i cal cond i t i ons ; to val idate 
s i te e ng i neer i ng parameters ; and perform asses sments or s u r 
veys nece s s a ry to ve r i fy s ite d a t a  for s i t e - spec i fi c  project 
de s i g n . 

Cons truct i on - T h i s phase  i nc l udes cont i nued des i gn a s  wel l as 
phys i c a l  e s t a bl i s hmen t  of the tunnel , the sse i nstrument ( i n 
c l ud i ng magnet s , detectors , s upport systems ) ,  the surface 
fac i l i t i e s and c ampu s  area , and i nfrastructure connect i ons 
( roads and u t i l i ty corr i dors ) . A Suppl eme n t a l  [ I S  wi l l  be 
prep ared to a n a l yze i n  greater deta i l the env i roDme ntal  
i mp a c t s  and � i t i g at i on s  at the s e l ected s i te pri er to the 
st art of con s t ruct i on .  
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Proposed Act i on and Al ternat i ves  3-2  

o Operat i ons - Th i s  i s  the pri mary and l ong- term phase that 
i nvol ves use of faci l i t i es for phys i cs experi ment s .  The 
operat i ng l i fe of the SSC i s  expected to be 25  to 35 years . 

o Decommi s s i on i ng - Th i s  phase i nvol ves the removal , cl osure , 
decontami nat i on ,  and other act i v i t i es whose object i ve i s  the 
removal from serv i ce of the SSC and i t s  support fac i l i t i es .  
Add i t i onal  NEPA rev i ew woul d be requ i red pr i or to start i ng 
decommi s s i on i ng act i on .  

3 . 1 . 1  Descri pti on of the Proposed sse 

3 . 1 . 1 . 1  Project Overv i ew 

The proposed SSC proj ect i ncl udes the s i t i ng ,  con struct i on and operat i on 
of a 20 -TeV part i cl e  accel erator al ong wi th i t s  support i ng systems and 
faci l i t i es to serve as a nat i onal l aboratory for h i gh energy phys i cs 
exper i ments . 

The pr i nc i pal feature of the proposed SSC i s  the col l i der r i n g ,  a rough l y 
53-mi - l ong oval tunnel . Approxi mately 1 0 , 000 superconduct i ng magnets i n  
the form of two ri ngs , one atop the other,  woul d focus and gu i de two 
proton beams around the tunnel . W i th i n  the magnets , the two proton beams 
( one i n  each magnet ri ng ) woul d be accel erated i n  oppos i te d i rect i ons  to 
an energy of 20 TeV and made to col l i de wi th a combi ned energy of 40 TeV . 
Spec i al fac i l i t i es ,  i ntermi ttentl y spaced around the col l i der ri ng , woul d 
prov i de the cryogen i c  system that woul d keep the superconduct i ng magnets 
cool ed to a temperature near absol ute zero . 

Other promi nent features of  the propo sed SSC are the experi mental hal l s ,  
the i njector fac i l i t i e s ,  and the campus are a .  The experi mental hal l s  
woul d conta i n  the g i ant detectors that record the part i cl e  col l i s i on 
product s .  The i njector fac i l i t i es woul d con s i st of  four separate cas
cad i ng accel erators in  wh i ch the proton beams are  fi rst formed and then 
accel erated to the requ i red energy for i nject i on i nto the r i ng magnets 
in the col l i der tunnel . The campus area woul d i ncl ude the  ma i n  l abora 
tory and admi n i strat i on bu i l d i ng ,  the aud i tor i um ,  warehouses , s upport 
fac i l i t i e s ,  and a number of shop bu i l d i ngs . 

Tabl e 3 - 1  summari zes the l and requi rements for the proposed SSC faci l 
i t i e s i ncl ud i ng fac i l i ty d i men s i on s ,  number of fac i l i t i es ,  and acreages . 
Tabl e 3 - 2  prov i des est i mate s of  acreages permanentl y and temporari l y 
d i sturbed by sse construct i on and operat i ons for each s i te .  

I t  shou l d be emphas i zed that the fol l owi ng d i scus s i on o f  the proposed 
sse i i  based on the conceptual des i gn of such a fac i l i ty .  The d i men
s i on s  and  l ayout s  for fac i l i t i es and  areas are based o� t h i s conceptual 
des i gn .  These wi l l  be reeval uated i n  the fi nal  des i gn ,  wh i ch wi l l  be 
devel oped after a s i te i s , sel ected , but are expected to be conceptual l y  
s imi l ar t o  those descri bed bel ow .  

1 CHP3A336886 E I S  Vol ume I Chapter 3 



-
n 
:z: 
-g 
w 
> 
w 
w 
en 

� 
...... 

,.., 
.... 
C,I) 

<: 
o --' 
c 

ffi 
.... 
n 
'::T 
.. 

"'a 
.... 
II» 
-s 

w 

Tabl e 3 - 1  
sse LAND REQUI REMENTS FOR FACILITIES DEYELOPM�NT 

letter 
Des ignat ion No. of Width length 

Area (F igure 3-1 ) locations (ft )  (ft )  

Caqlus A 1 2, 100 7 , 200 

Injector B 1 7 , 200 10,300 
Service Area F 1 500 500 

Future Expansion C 1 7,200 B,BOO 

Co H ider Arcsb 
Upper and lowerb 0 2 1 , 000 83 , 520 
Intermediate Access E 6 200 200 
Service Areas F 6 500 500 

Clusters 
Hear Cluster G 1 1 , 300 68,250 

Intermediate Access E 2 200 200 
Service Areas F 3 500 500 

Fer Cluster H 1 1 ,300 51 .870 
Intermediate Access E 2 200 200 
Service Areas F 1 500 500 

Far Cluster Bypass H 1 0-625 42 ,880 

Buffer Areas and Burled Beam Zoneb I 2 0-10, 100 38, 680 

Burled Beam Zone Access Areas Jj 6f 1 , 320 1 .320 

Interact ion Points and Exper imental Areas I(J 6h 

Beam Absorbers l 2 1 

Total 

a. Acreage Included in Area B 
b. A stratif ied fee estate for these areas may be sufficient (see Section 83 of the I SP)  
c .  Acreage inc luded In Area 0 
d.  Acreage included In Area G 
e. Acreage i nc l uded In  Area H 

f.  Uncond it ional fee s imple t i t le I s  requ i red for Areas J1 through J4 
g. Acreage Inc l uded In Areas G and I 
h.  Inc luded within  Areas G and H 

1 - Included within Area G 
j .  J areas and two I( areas are reserved for future expansion 

Area per 
location Total Area 

(acres) (acres rounded) 

350 

1 , 700 
5 . 7  Sa 

1,450 

1 , 895 3,790 
0 . 9  &C 
5.7 34c 

2 . 01� 
0 . 9  
5 . 7  17d 

1 . 540 � 
0 . 9  ze � 
5.7 Se 0 "'a 0 

440 
1.11 II» Q. 

2 , 268 4.550 > 
n 

40 2409 
.... .... 
Q :s 
AI :s Q. 

15,830 > .... 
.... II» -S :s 
OJ 
.... .... 
< II» 1.11 

w 
I 

w 
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Tabl e 3-2 

ACREAGE PERMANENTLY AND TEMPORARI LY D ISTURBED 
BY' SSC CONSTRUCTION AND OPERATIONS 

Pennanently T�ora r i ly 
Faci l i ty d i sturbed d i sturbed Total 

Roads, R a i l roads, and Ut i l i t ies 453 784 1237 
Spo i ls D isposal and Evaporat i on Ponds 135 0 135 
Campus and Injector 283 193 476 
Coll ider and Exper imental Halls 62 245 307 

T o t  a 1 933 1222 2155 

Roads, R a i lroads, and Ut i l i t ies 587 1759 2346 
Spo i ls D isposal and Evaporat i on Ponds 395 97 492 
Campus and Injector 283 193 476 
Coll i der and Exper imental Ha l l s  62 19  81  

T o t  a 1 1327 2068 3395 

Roads, Ra ilroads, and Ut i l i t ies 78 1 59 237 
Spo i ls D i sposal and Evaporat i on Ponds 0 0 0 
Campus and Injector 87 105 192 
Coll i der and Exper imental Ha 1 1 5 62 3 65 

T o t  a 1 227 267 494 

Roads, Railroads, and Ut i l i t ies 57 467 524 
Spoi ls D i sposal and Evaporat ion Ponds 0 0 0 
Campus and Injector 283 193 476 
Col l i der and Experimental Ha lls 62 18 80 

T o t a 1 402 678 1080 

Roads, Ra i lroads, and Ut i l i t ies 447 593- 1040 
Spo i ls D i sposal and Evaporat i on Ponds 315  6 321 
Campus and Injector 283 193 476 
Coll i der and Experimental Halls 62 15  77 

T o t  a 1 1 107 807 1914 

Roads, Ra i lroads, and Ut i l i t ies 108 452 560 
Spo i l s  D isposal and Evaporat i on Ponds 364 24 388 
Campus and Injector 283 193 476 
Coll i der and· Expe r i mental Halls 62 3 65 

T o t  a 1 817 672 1489 

Roads, Ra i lroads, and Ut i l it ies 191 414 605 
Spo i ls D i sposal and Evaporat ion Ponds 461 49 510 
Campus and I njector 283 193 476 
Col l i der and Exper imental Ha n s  62  34 95 

T o t  a 1 997 690 1687 

l .  Assumpt i ons made regard i ng acreages for future expans ion areas C, J ,  1(3 , and K4 are 
i ncluded in Sect i on 3 . 7 . 3 .  For the other areas, acreage is calculated only for areas 
wh i ch wou ld be d i sturbed by the p lanned fac i l i t i es .  

2 .  For the AZ, IL, and H I  s i tes, spo ils are assumed to be depos i ted i n  a bandoned m ines 
or quarr i es .  Therefore, no d i sturbed acreage for spoils d i sposal i s  included for 
these three s i tes . For the other four s i tes, the temporarily d i sturbed areas shown 
account for temporary access roads to the spo il d i sposal s i tes.  The permanently 
d i sturbed areas shown account for the spo il d i sposal s i te s .  

3 ,  For the cool i ng tower wastewater, spec i al treatment plants are requ i red a t  the IL, 
lol l ,  NC, and TN s·i tes. At the AZ, CO, and TX s i tes, evaporat i on ponds may be used 
i nstead . It was assumed that such ponds w i ll be used for these three s ites, and 
acreages of permanently d i sturbed land have been included for t h i s  purpose i n  the 
amounts of 135, 255 ,  and 396 acres, respect ivel y .  
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3 . 1 . 1 . 2 Conven t i onal Faci l i t i es 

A .  S i te and I nfrastructure 

A s i te - i ndependent l ayout of the proposed sse project s i te i s  shown i n  
F i gure 3 - 1 . S i te and i nfrastructure encompass most convent i onal project 
components , w i t h  the except i on of underground fac i l i t i es and b u i l d i ngs . 

General access to the proposed SSC woul d be prov i ded by a pri mary road 
that t i es i nto the reg i onal  h i g hway system . The pri mary roads wi th i n  
the project boundari es woul d be the roads connect i ng the campus area 
w i th the far cl uster and other access  roads serv i c i ng the fac i l i t i es 
al ong the col l i der r i ng .  

Parki ng spaces woul d be provi ded for approxi mately  1 , 800 veh i cl es .  The 
areas around the surface bu i l d i ngs woul d  be l andscaped , and sen s i t i ve 
project areas woul d be protected by fences . 

B .  Campus Area (A area ) 

The proposed campus  compl ex i s  pl anned to conta i n  1 5  bu i l d i ngs  s i tuated 
on approx i mately  1 00 acres . The bu i l di ngs  prov i de work space for 
approx i mately  2 , 500 empl oyees and 500 v i s i t i ng sc i ent i sts , and i ncl ude 
the central offi ce and l aboratory bu i l d i ng ,  s i x  heavy works bu i l d i ngs , 
three shop bu i l d i ngs , and several support bu i l d i ngs  ( see F i gure 3 - 2 ) . 
The campu s area woul d  be l andscaped to bl end i nto  the general sett i ng o f  
the  sel ected s i te .  

C .  I njector ( B  ar�a )  

The proposed i njector woul d encompass the surface and subsurface struc
tures that conta i n  the techn i cal systems wh i ch generate , accel erate , and 
i nject the proton s i nto the col l i der r i ng .  These structures are the 
l i near accel erator ( L i nac ) , l ow energy booster ( LEB) , med i um energy 
booster (MEB ) , and h i gh energy booster ( HEB)  (wh i ch i ncl udes a test beam 
fac i l i ty)  ( see F i gure 3 - 3 ) . 

The L i n ac encl osure woul d  be 494 ft l ong w i t h  i ns i de d i mens i on s  o f  1 2  ft 
by 1 2  ft . I t  woul d be 20 ft bel ow ground , has  two 1 5 - ft-d i ameter 
exi t/vent sh afts , and wou l d  be connected to the LEB by a 41 0 - ft- l ong 
trans fer tunnel . 

The LEB  woul d  be i nstal l ed i n  a r i ng - shaped tunnel wi th  a c i rcumference 
of  8 1 7  ft and i ns i de d i men s i on s  of 8 ft by 8 ft . It  woul d be 14  ft bel ow 
g round and connected to the MEB with  a 40- ft- l ong transfer tunnel . There 
woul d be two I S - ft -d i ameter exi t/vent shafts and several s urface bu i l d i ngs . 

The MES woul d be i nstal l ed i n  a r i ng - shaped tunnel wi th  a c i rcumference 
of 6 , 233 ft and a 1 0 - ft-d i ameter c i rcul ar  cross  sect i on .  I t  woul d be 
16 ft bel ow ground and have two transfer tunnel s connect i ng i t  to the 
HEB . The MEB r i ng wou l d  h ave s i x  1 5 - ft-di ameter i ntermed i ate access  
sh aft s and  associ ated s urface bu i l di ngs . 

l CHP3A336881 0  E I S  Vol ume I Chapter 3 
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F; gure 3-1  
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Fi gure 3-2 

SITE- INDEPENDENT CAMPUS LAYOUT 
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Fi gure 3-3 

INJECTOR FACIL ITY SHOWN ADJACENT 
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The  HEB  wou l d  be  i n stal l ed in  a ri ng- sbaped tunnel wi th a c i rcumference 
of  1 9 , 666 ft and a 1 0 -ft -d i ameter cross  sect i on .  I t  wou l d  be 18 ft bel ow 
ground and have two tran sfer, tunnel s connecti ng i t  to the col l i der ri ng .  
S i tuated at equal i nterval s al ong the HEB ri ng woul d be s i x  c l usters of 
underground encl osures  and as soc i ated s urface bu i l d i ngs  that wou l d 
i ncl ude the fol l owi ng maj or fac i l i t i e s :  i ntermed i ate access  shaft s ,  
serv i ce areas ( compressor and refr i gerat i on bu i l d i ngs , power s uppl y) , 
i nject/eject faci l i t i es ,  beam absorbers , cool i ng towers , and rad i o 
frequency encl osures . 

The test beam faci l i ty woul d connect to the HEB and termi nate i n  a test 
hal l 3 , 200 ft from the HEB . The beam encl os ures woul d be covered- by 
about 1 5  ft of soi l . 

D .  Col l i der R i ng ( 0  area)  

The proposed col l i der ri ng wou l d i ncl ude the 53 -mi - l ong t unnel hou s i ng 
the ma i n  accel erator p l u s  a l arge number of structures support i ng oper
at i ona l  funct ions  such as refri gerat i on ,  vent i l at i on ,  personnel and 
materi al s access  and exi t ,  and beam i nject/extract fac i l i t i e s . 

The col l tder ri ng tunnel wou l d  have a cross  sect i on as shown i n  F i g 
ure 3 -4 , wi th  a mi n i mum i n s i de d i mens i on o f  10  ft . The tunnel  l i n i ng ,  
where requ i red by l ocal geol ogy , mi ght con s i st of shotcrete , re i nforced 
concrete , precast concrete segments for bored tunnel s ,  or precast con 
crete segments for tunnel s constructed by the cut-and- cover method . 

The tunnel fl oor woul d accommodate the support frames for the s uper
conduct i ng magnets , prov i de suffi c i ent work space, and al l ow adequate 
cl earance for magnet transport veh i cl es .  

Th e depth of the tunnel bel ow the surface woul d be dependent o n  l ocal 
s i te cond i t i on s .  There i s  no predeterm i ned maxi mum tunnel depth ; but i t  
i s  ant i c i pated that dept h s  i n  excess of approx i mately  600 ft woul d  be 
unfeas i bl e .  The mi n i mum depth of cover above the tunnel w�u l d be 30 ft 
w i th a mi n i mum of 15 ft above the pri mary s h i e l d to the surface . 

The near semi c i rcu l ar upper and l ower arcs of the col l i der ri ng woul d be 
made up of four equal l y  l ong tunnel  sectors . The sectors woul d be sepa
rated from each other by i ntermed i ate access fac i l i t i es (E areas ) ; a 
serv i ce area ( F  areas ) woul d  be l ocated at the center of each sector . 
Each i ntermed i ate access  fac i l i ty woul d i ncl ude a surface bu i l d i ng ,  a 
20-ft -d i ameter shaft , and a system of tunnel s that connect to the 
col l i der ri ng tunnel . 

Each serv i ce area ( see F i gure 3 - 5 )  woul d  i ncl ude bu i l d i ng s ,  a 30 -ft
d i ameter shaft ,  and a system of tunnel s that connect to  the  col l i der 
ri ng tunnel . Near i ts connecti ons to the HEB , the col l i der ri ng woul d 
conta i n  a cl uster of fac i l i t i es  that i nvol ve proton beam i nject i on ,  
acce l erat i on ,  and beam absorpt i on .  
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Fi gure 3-4 

COLLIDER RING TUNNEL SECTION 
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Proposed Act i on and Al ternat i ves 3 - 1 2  

E .  Exper imental Fac i l i t i es 

Two i nteract i on reg i ons  ( K  areas)  wou l d be provi ded wi th i n  each of  the 
two col l i der ri ng segments wh i ch wou l d connect the upper and the l ower 
arcs ( area D) ; space for two future i nteract i on reg i on s  woul d be pro 
v i ded i n  the far cl uster . The i nteract ion po i nts woul d be the l ocati ons 
where the part i cl e col l i s i on s  take pl ace . To study these col l i s i on s ,  i t  
woul d be necessary to surround the col l i s i on poi nt w i th a detector 
capabl e of reg i steri ng the matter and energy byproducts of  the col l i s i on 
wh i l e  at the same t ime al l owi ng the free fl ow of  part i cl es a l ong the 
beam l i ne . 

The SSC detectors are expected to we i g h  as much as  50 , 000 tons each . 
The d i men s i ons  of  such detectors are not defi ned at th i s  stage of  the 
proj ect , but a range of  s i zes and shapes i s  con s i dered pos s i bl e . Max 
i mum detector s i zes  woul d probably be  l i mi ted by the  maxi mum feas i b� 
cavern s i zes that can be constructed i n  speci fi c geol og i cal s i te l oca
t i on s .  The current conceptu al  desi gn o f  the underground hal l s  and the 
surface bu i l d i ng i s  shown in F i gure 3 - 6 .  

F .  Uti l i t i es 

Each cl uster wou l d  rece i ve e l ectr i c  power from a separate source . 
Overh ead transmi s s i on l i nes  wou l d  carry i ncomi ng power from the l ocal  
ut i l i ty ,  a substat i on at each cl uster woul d reduce the vol tage , and 
power woul d  be d i stri buted around the s i te .  

On - s i te commun i cat i ons , fi re al arm , mon i tori ng , and sa fety al arm systems 
wou l d be provi ded ; wi red connect i on s  to the l ocal tel ephone ut i l i ti es 
wou l d establ i sh off- s i te commun i cat i on .  Emerge ncy generators wou l d 
serve essent i al l oads i n  case of power i nterrupt i on .  An emergency 
tel ecommun i cat i ons  system woul d reduce the ri sk  and i mpact of  serv i ce 
d i srupt i on .  

A water ma i n  woul d be brought to the campus e i ther from a su i tabl e wel l 
f i el d  or l ocal mun i c i pal i ty .  Water usage around the r i ng woul d be pro
v i ded from wel l s  near the po i nts  of  use , a d i stri but i on p i p i ng system 
fol l owi ng the ri ng ,  or conven i ent l ocal  off- s i te sources . 

Natural gas i s  expected to be the heat i ng fuel  for the campus and the 
far cl uster . E l ectr i cal and/or sol ar heat cou l d  al so be used . The col 
l i der tunnel woul d  be unheated . Other ut i l i t i es woul d  i nc l ude on - s i te 
or eff- s i te sewage treatment , wastewater treatment , and fi re protect i on .  

3 . 1 . 1 .3 Techn i cal  to Convent i onal I nterface 

Tech n i cal  to convent i onal "  i nterface would  occur w i t h  e l ectri c power and 
water cool i ng systems . Power at 1 3 . 8  kV woul d be brought to al l rad i o 
frequency l ocat i on s  at the L i nac � LEB , MEB , HEB , and cal l i der r i ng ,  and 
termi nate i n  i ndoor swi tchgea r .  Serv i ce of 4 , 1 60 V woul d be brought to 

l CHP3A33688 1 7  E I S  Vol ume I Chapter 3 
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Fi gure 3-6 

EXPERIMENTAL FACIL ITY PERSPECTIVE 

c )· 

I n t e ract i on h a l l l oo k i ng outward from col l i de r  r i ng cente r .  Co 1 1  i s  i on hal l i s  i n  foreground a l i gned wi th col l i  der tunnel . A s s embly nal l w i t h  stag i ng bu i l d i ng i s  beyond . 

l CHP3A3368818 [ IS  Vol ume I Chapter 3 



al l pu�p - c ompressor bu i l d i ngs  fer the cryogen i c  equi pment ; 480 V woul d  
be avai l abl e o n  the campus at the i njector ,  col 1 i der r i ng ,  and 
experi mental areas . 

Water wou l d  be used to cool the cryogen i c  and techn i cal  equ i pment . The 
cool i ng towers  woul d  use i ndustri al water that woul d cool the cryogen i c  
systems d i rectl y .  The towers wo ul d al so remove heat at heat exchangers 
that , i n  t u rn , cool  l ow conduct i v i ty water rec i rcu l ated to and from the 
techn i c al  equ i pmen t . Water ch i l l ed by mech a n i cal  refri gerat i on woul d be 
used to cool e l ectron i c equ i pment i n  e2ch o f  the experi mental  h al l s .  

3 . 1 . 1 . 4 Ie�Jm i t al S..,Ys tems 

A seri e s  of cryogen i c  refr i gerat i on systems' woul d p rov i de 5 K, 20 K ,  and 
84 K systems to the  HEB and 4 . 1 5 K, 20 K ,  and 84 K to the r i ng for the 
p u r p o s e  of magnet cool i ng , The i njector and col 1 i der r i ng woul c  be 
served by v a c u um pumps l oc ated w i t h i n  the convent i anal  fae i l i i i  es . 

3 . 1 . 2  S i te Sel ect i on 

I n  February 1 987 , the DOE formed an sse S i te Task  Force ( STF )  to devel op 
and manage a process l ead i ng t o  the sel ect i on of a s i te 'for the sse . 
The STF devel oped the I SP and i ts two amendments for potent i al s i tes for 
the proposed sse ( u . s .  Department of Energy , Apr 1 ,  1987 ; Amendment 1 ,  
Jun 2 4 ,  1 987 ; and Amendment 2 ,  J u 1  1 4 ,  1 987 ) . Thi s  sol i c i tat i on i nv i ted 
states and other part i e s  to p rov ide l and and propo se spec i fj c  s i tes for 
the i mpl ementat i on of the  proposed sse project . Proposers were al so 
encou raged to pro v i de opportun i t i es to offset port i on s  of  costs to the 
Federal Government .  

Forty-three proposa l s were rece i ved by DOE by September 2 ,  1 987 . The 
i n i t i al eva l uat i on of  the proposal s cons i sted of  DOE ' s  determi nat i on of 
compl i ance w i t h  the  qual i f i cat i on cri ter i a .  I f  a proposal o r  propo sed 
s i te d i d  not meet the qual i fi cat i on cri ter i a ,  i t  was el i mi nated from 
con s i derat i on ,  the propos i ng organ i zat i on was i nformed of the el i m
i nat i on ,  and t h e  c r i t er i a  not s at i s f i ed were enumerated . 

Th i rty- s i x  proposa l s me t the qual i fi cat i on c r i t e r i a and were forwarded 
to a commi t tee convened by the Nat i on al Academy of Sc i ences and the 
Nat i onal Academy of Eng i neeri ng (NAS/NAE ) .  

The NAS/NAE Commi ttee formed seven worki ng groups focus i ng o n  t h e  s i x 
techn i cal eva l uat i on cri teri a ( Sect i on 1 . 1  of  the ISP)  and on cos t . 

These s i x techn i cal  eval uat i on cr i teri a are : 

Geol ogy and tun nel i ng 
Reg i onal  resources 
Env i ronment 
Sett i ng 
Reg i onal  cond i t i ons  
Ut i l i t i es 

l CHP3A33688 1 9 E I S  Vol ume I Chapter 3 
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Each group was composed of commi ttee members havi ng spec i fi c  expert i se 
i n  the  area of focu s  of that group . The ch arter of each worki ng group 
was to i dent i fy strengths and weaknesses of each proposal u s i ng a scal e 
of good , sati sfactory ,  and questi onabl e .  The resul ts of these effort s 
were used as a bas ts  for commi ttee d i scuss i ons of  those s i tes  meri t i ng 
i ncl u s i on i n  the recommended BQL to be furn i shed to DOE .  

The recommended BQL i ncl uded : 

Ari zona/Mari copa 
Col orado 
I l l i no i s 
M i ch i gan/Stockbr i dge 
New York/Rochester 
North Carol i n a  
Tennessee 
Texas/Dal l as - Fort Worth 

The New York/Rochester s i te proposal was subsequently  w ithdrawn by the 
propos i ng organ i zat i on .  

The DOE recei ved e i ght s i te al ternat i ve recommendati ons from the NAS/NAE 
Commi ttee on December 24 , 1 987 . The STF met w ith  the  Comm i ttee for a 
d i scuss i on of the i r  f ind i ngs and recommendat i ons . The STF then rev i ewed 
the Commi ttee ' s  report duri ng a 2 -week per i od .  The STF i ndependentl y 
eval uated the Commi ttee ' s fi nd i ngs and concurred wi th t he i r  fi nd i ng s .  
On January 1 9 ,  1 988 , the DOE announced the s i te a l ternat i ves . The STF 
cont i n ued i ts revi ew oOf proposal s fol l ow ;  ng sel ect i on of the s i te a l ter
nati ves ; th i s  i ncl uded requests for an anal ys i s of add i t i onal  data and 
s i te v i s i ts by the STF . The s i tes were anal yzed as the reasonabl e 
s i t i ng al terna t i ves for the proposed SSC . The Secretary of Energy has 
ident i fi ed the s i te proposed by the State of  Texas as  the preferred s i te 
al ternat i ve .  See Vol ume I I I  for a deta i l ed d i scuss i on of the s i te 
sel ect i on process  i ncl udi ng i dent i fi cat i on of the  preferred al ternat i ve .  
S i te sel ect i on wi l l  be documented i n  a Record o f  Dec i s i on ( ROD) t o  be 
i s sued no sooner than 30 days fol l owi ng publ i cat i on of the FEI S .  

3 . 1 . 3 Preconstruct i on 

Several preconstruct i on act i v i t i es woul d take pl ace at the s i te sel ected 
for the  proposed SSC pri or to actual construct i on .  These act i v i t i es are 
descri bed i n  deta i l  i n  Append i x  1 and i ncl ude : 

o Geotechn i cal veri fi cat i on and val i dat i on ,  wh i ch woul d i nvol ve 
dri l l i ng i n  sel ected areas , i ncl ud i ng shaft l ocat i ons and 
areas des i gnated as l ocat i ons for i nteracti on hal l s .  

o Assessment.s and consul tati on as  needed w i t h  the U . S .  F i sh and 
W i l d l i fe Serv i c e  (USFWS ) , State H i stori c Pre servat i on Officers 
( SHPO ' s ) , and other appropri ate Federal and State agenc i e s .  

o Establ i shment of basel i ne mon i tori ng programs at the  s i te ,  
s uch  as i nstal l at i on of a meteorol og i cal  stat i on .  

lCHP3A3368820 E I S  Vol ume I Chapter 3 
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o Defi n i t i on of s i te - spec i fi c  eng i neeri ng parameters u s i ng shal l ow 
soi l bori ngs at bu i l d i ng s i tes and deta i l ed eval uat i on of spec i 
fi c areas where fac i l i t i es are to be bu i l t .  

) 
o Devel opment of  prel im i nary s i te - spec i fi c  des i gns . 

o Establ i sh i ng i nterfaces  w i th state agenc i es .  

o Preparat i on of a Suppl emental E I S  for the sel ected s i te .  

Agreements may be needed between the DOE o r  the state and l andowners for 
access  pri or to the t i me that the DOE wou l d  take t i t l e  to the l and . I t  
i s  ant i c i pated that the DOE wou l d  acqu i re t i t l e  t o  fee s i mpl e o r  strat i 
fi ed fee l ands based on the sequence requ i red for construct i on .  

The sequence of  l and acqu i s i t i on - i s :  

o Campus area and near cl uster 

o Far cl uster 

o land needed to connect the tunnel s between the cl usters ; l and 
for access shafts , serv i ce areas , and i nfrastructure 
connect i ons . 

The DOE woul d requ i re that the state whose s i te i s  sel ected meet the 
fol l owi ng schedul e and sequence for del i very of t i tl e to the sel ected 
s i te :  

Area of the S i te 
( see  F i gure 3 - 1 )  

= �  -

Areas A and G 

Areas 8 and U 

Lower arc 
( a  port i on of area 0) 

Upper arc 
( rema i nder of area D)  
and  areas C ,  I ,  and J 

Executi on of Offer 
Survey ,  and Prel i m i nary 

T i tl e Evi dence 

Feb 1 ,  1990  

Apr 1 ,  1 990 

Jul  1 ,  1 990 

Oct 1 ,  1 990 

Transfer Date 

Mar 1 ,  1 990  

Jul  1 ,  1 990 

Oct 1 ,  1990 

Jan 1 ,  1991  

Al l i ntermed i ate access  and  serv i ce areas ( areas E and F )  woul d be  
acqui red al ong wi th the i r respect i ve quarters of  the  col l i der r i ng . 
Th i s  pattern and sequence may requ i re mod i fi cati ons to fi t any s i te 
s pec i fi c  needs . The dates i n  th i s  schedul e  are pred i cated on the ROD 
be i ng i s sued i n  January 1989 . 

l CUP3A336882 1 E I S  Vol ume I Chapter 3 
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I n  order to accommodate the early stages o f  s i te des i gn and pre
con struct i on ,  the DOE woul d requi re use  of approximately 100 ac res  of 
area A as soon as pos s i bl e  after the ROD i s  s i gned . Use of thi s l and 
and the exi st i ng i mprovements wi l l  be requ i red at no  cost to the Federal 
Government . 

3 . 1 . 4 Construct i on 

After the Suppl emental E I S  h as been compl eted , construct i on-rel ated 
act i v i t i es woul d beg i n  i n  the spri ng of 1 990 and be compl ete i n  m id -
1 996 . Con struct i on i s  ant i c i pated to  beg i n  on  the  campus , t he  i njector , 
and the cl uster areas . Subsequent act i v i t i e s  are then ant i c i p ated i n  
the upper and l ower arcs . Th i s  sequence i s  subject to f i n al s i te
spec i fi c  cond i t i ons and  fi nal des i gn con s i derat i ons . Maj or con structi on 
act i v i t i es woul d i ncl ude : 

o Cut - and - cover excavat i on for i nstal l at i on of the i njector 
fac i l i ty ( except i n  I l l i no i s  wh ich proposed to use the ex i st 
i ng Fermi l ab tunnel ) ;  to al l ow for a comparat i ve analys i s ,  i t  
has been assumed that i njectors at the proposed M i chi gan and 
Tennessee s i tes woul d be constructed us i ng cut - and - cover 
rather than t unnel i ng as proposed by the two states ( see 
Append i x  1 ) . 

o Vert i cal tunnel i ng of access  shafts for the several tunnel 
acces s areas , at approx i mately 2 . 5-mi  i ncrements around the 
r i ng . 

o Tunnel bori ng us i ng tunnel boring mach i nes (except i n  a short 
port i on of the Ari zona s i te where cut- and- cover excavat ion 
wou l d  be used ) for the 53-mi r i ng .  See Append i x  1 .  

o Excavat i on of four i nteract i on hal l s  by cut- and - cover , or 
underground m in ing  techn i ques , dependi ng on l ocal cond i t ion s . 

o Creat i on of  d i sposal s i tes  for s po i l s generated from the exca
vat i on temporari ly  stored near the acces s  shaft .  

o Serv i ce s ,  i ncl udi ng power , cryogen i cs ,  water,  and waste treat 
ment at the several serv i ce areas .  

o Constructi on of  campus fac i l i t i es and serv i ce area faci l i t i es 
around the r i ng .  

o Startup and test i ng of magnets , detectors , and other techn i cal 
systems . 

o Construct i on of  access road s ,  s i te serv i ce road s ,  rail road 
s i d i ngs , ut i l i ty substat i on s ,  and uti l i ty corr i dors . 

lCHP3A3368822 E I S  Vol ume I Chapter 3 
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3. 1 . 5  Operat i ons  

Act i v i t i es duri ng operat i ons  woul d be beam test i ng  and e stabl i shment of  
rout i ne operat i ons  i ncl ud i ng :  

o Use of col l i der ri ngs for h i gh energy phys i cs researc h  or 
accel erator and devel opment stud i es ( - 250 day/yr) . 

o Use of h i gh energy booster accel erator to generate beams for 
test i ng �f detector components ( i ndependent of col l i der 
operat i ons ) . 

o Schedul ed mach i ne and detector ma i ntenance and repa i r  ( - 1 1 5  
day/yr) . 

Operat i ons  woul d  beg i n  i n  1 996 and cont i nue for a per i od of 25  to 35  years . 

3 . 1 . 6  Future Expans i on 

The ISP  spec i fi ed that a future expan s i on area (Area C )  of approxi matel y 
1 , 450 acres be prov i ded i n  fee s i mpl e t i tl e .  I t  further spec i f i ed that " 
s i x  abort/external beam access  areas (Areas J )  of 40 acres each be s i mi 
l arl y provi ded . The present conceptual des i gn of the SSC has  no  
spec i fi c  pl ans for use of  these areas at  th i s  t i me .  Experi ence at other 
accel erator l aborator i es ,  e . g . , Fermi l ab ,  SLAC , and CERN ,  i s  that an 
accel erator ,  once bu i l t ,  i s  not a fi xed or stagnant ent i ty throughout 
i t s useful  l i fe .  On the contrary ,  as new d i scover i e s  are made us i ng 
such accel erators , new i deas emerge for modi fyi ng and i mprov i ng these 
mach i nes  for d i fferent cl asses of experi ments .  On a mach i ne at the 
forefront of  knowl edge such as the SSC , i t  i s  i nev i tabl e that s uch i deas 
for enhancement of capabi l i t i es wi l l  emerge ,  and some of these may wel l  
enta i l  use of l and i n  add i t i on to the requ i rements for the SSC as i t  now 
exi sts i n  conceptual des i gn .  

At th i s  t i me ,  such add i t i ons  or mod i fi cat i ons can onl y be a matter o f  
specul at i on .  Are a C coul d ,  for exampl e ,  b e  used for a c i rcul ar el ectron 
accel erator and storage r i ng for el ectron - proton phys i cs experiments .  
Al ternat i ve ly ,  a l i near el ectron accel erator mi ght be bu i l t  under the J 
areas for s i m i l ar purposes . An external beam and experi mental area 
mi ght be deve l o ped under the J areas . These areas cou l d  al so be used 
for some fac i l i ty wh i ch s i mply has not been thought of yet . Further 
NEPA rev i ew wou l d  be performed for any proposal for devel opment i n  the 
expans i on areas . 

3 . 1.7 Decommi s s i on i ng 

When decommi ss i on i ng of the SSC fac i l i ty i s  proposed , add i t i onal  NEPA 
rev i ew wi l l  be performed . DOE has prepared a preli mi n ary decommi s s i on 
i ng pl an for the SSC and est imated order- of-magn i tude costs for i mpl e 
ment i ng such a p l an .  Th i s  pl an i s  summari zed and the potent i al envi ron 
mental i mpacts eval uated i n  Vol ume IV ,  Append i x  3 .  Thi s prel i mi nary 
eval uat i on i nd i cates that decommi ss i on i ng woul d  be techn i cal l y ,  economi 
cal l y ,  a�d env i ronmental l y  feas i bl e .  

lCHP3A3368823 E I S  Volume I Chapter 3 
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3.2 ALT�RNATI VES CONSIDERED BUT NOT ANALYZED IN DETAI L 

The DOE has con s i dered three types of al ternat i ves i n  th i s  E I S :  s i te 
al ternat i ve s ,  techn i cal al ternati ves , and programmat i c  al ternat i ves . 
The methods used to determi ne the reasonabl e s i te al ternati ves were 
d i scussed i n  Sect i on 3 . 1 . 2 .  No techn i cal or programmat i c  a l ternati ves 
were i denti fi ed for detai l ed analys i s  i n  th i s  E I S ,  as d i scus sed bel ow . 
DOE- sponsored worki ng groups h ave exami ned al ternat i ve i n strument des ign  
concepts ,  contrasti ng effi c i en c i e s ,  resource requ i rements , and poss i 
b i l i t i es of  meet i ng the 20-TeV objecti ve ( see Ch apter 9 ,  Pri nc i pal 
References ) . ·  I f  these types of technol og i es were used , the purpose and 
need for the SSC woul d not be met ( see Chapter 2, Purpose and Need for 
the Proposed Act i on ) . 

Al ternat i ves  el i mi nated from deta i l ed study , together w i th the techn i cal 
or programmat i c  reason s for such el i mi nat i on ,  are d i scus sed bel ow . 

3 . 2 . 1  Techni cal Al ternati ves 

3 . 2 . 1 . 1  Beam Compos i t i on Al ternat i ves  

The  only el ectri cal l y  charged , stabl � part i cl es that  can  be  accel erated 
to h i gh energ i es i n  a col l i der env i ro'nment are proton s ,  el ectron s ,  and 
thei r ant i part i cl e s ,  ant i protons and pos i trons . The underl y i ng phys i cs 
goal s at both l epton ( e l ectron s and posi trons )  and hadron ( protons and 
ant i  proton s )  col l i ders i s  the same : to understand the fundamental 
structure of matter .  However, the approach that i s  used - - the speci fi c 
types of phys i cs experi ments - - i s  qui te d i fferent at the two d i fferent 
types of mach i nes . The phys i cs program at a l epton mach i ne coul d not be' 

carri ed out a t  a hadron mach i n e ,  and v i ce versa . Experi menters at the 
two types of mach i nes i nvest i gate the subnucl ear worl d fro� two d i fferent 
v i ewpoi nts ; thus  l epton and hadron col l i ders compl ement each other, but 
one cannot be a substi tute for the other . The s i tuati on i s  somewhat 
anal ogous to the u se of rad i otel escopes and opt i cal tel escopes . I n  th i s  
cas e ,  astronomers are try i ng to study the phys i cs and compos i t i on of 
matter i nvol v i ng vast d i stances rather than t i ny d i stances . Rad i otel e 
scopes and opti cal tel escopes enabl e astronomers to study d i fferent 
aspects of the same bas i c  phenomena ; the i nstruments are compl ementary 
to each other , but one cannot .be a substi tute for the other . 

The step up  i n  energy and l um inos i ty from ex i st i ng accel erators mi ght be 
taken i n  a l epton col l i der rather than a hadron col l i der such as the 
sse . To reach energ i es equ i val ent to the proposed SSC i n  a l epton col 
l i der woul d requ i re the use of much h i gher power tubes ( klystron s )  than 
are now avai l abl e .  These h i gher power tubes are now under devel opment 
but probabl y w i l l  not become operat i on al for several years . To reach 
l um i nos i t i es equi val ent to the SSC i n  l epton col l i ders woul d requ i re as 
yet un i dent i fi ed techn i ques for reduc i ng beam d i ameter at the col l i s i on 
poi nt . At the  el ectron -pos i tron l i near col l i der at SLAC , experi ence 
i nd i cates that at very h i gh energ i es ,  i t  i s  d i ffi cul t us i ng presently 
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known techn i ques to produce h i gh energy beams as smal l as  one mi cron i n  
d i ameter . A l epton co1 1 i der of l umi nos i t i es comparabl e to the SSC wou l d  
requ i re beam spot s i ze a t  the i nteract i on poi nt 100 t o  1 , 000 t i mes  
smal l er than one  micron . 

3 . 2 . 1 . 2  Beam Energy Al ternat i ves 

A total beam energy of 40 TeV ( comb i ned energy of the two 20 �TeV beams ) 
was sel ected for the proposed sse because i t  represents a l arge step 
beyond the capab i l ity of other exper imental dev i ces  that wi l l  be i n  
operat i on before the  SSC i s  proposed to be compl eted . The need for an 
accel erator at the beam energy of the SSC i s  acknowl edged by phys i c i sts 
throughout the worl d .  H i gher beam energ i es woul d be fi scal l y  proh i bi t i ve ;  
l ower beam energ i es woul d not sat i s fy the object i ve o f  the 40-TeV col l i 
s i on energ i es that are expected to resul t i n  newl y d i scovered , smal l er 
part i c l es . 

3 . 2 . 1 . 3 Beam lumi nos i ty Al ternat i v� 

The capabi l i t i es of the proposed SSC depend upon both  beam energy and 
beam l um i nos i ty (number of col l i d i ng part i cl es ) . A l um i nosi ty of 
1 0 3 3  cm- 2 S - 1  as  proposed i s  bel i eved to opt i mi ze the sci ent i fi c  per
formance of the total experi mental dev i ce ,  {:ol l i der pl us  detector .  A 
h i gher l umi nos i ty woul d pl ace an  i ncreased burden on the detectors to 
d i scrimi nate among the col l i s i on product s of sc i ent i fi c  i nterest from 
other col l i s i on products . A decreased l um i nos i ty woul d  decrease the 
frequency of col l i s i on s ,  thus decreas i ng the chance that i nteresti ng 
col l i s i on products woul d be produced . These resul ts  are i nd i fferent to, 
the cho i ce of a proton - proton or proton - ant i proton co1 1 i der ; however,  a 
proton - an t i proton col 1 i der i s  not pract i ca l  at a l umi no s i ty as  h i gh as  
1 0 3 3  cm- Z S - I . ' 

3 . 2 . 2  Magnet Al ternati ves 

I n  pri nc i pl e ,  several al ternat i ves  exi st for produci ng the magnet i c  fi e l d  
requ i red for the ma i n  accel erator ri ngs of  the proposed SSC . The s i ze 
of the co1 1 i der r i ng ,  the des i gn of  the cryogen i c  or cool i ng systems , 
and the number of serv i ce areas  are al l dependent on the strength of  the 
fi el d generated by the magnets .  Al tern at i ve magnets h ave been g i ven 
careful con s i derat i on .  The magnet des i gn descri bed in Append i x  1 was 
determi ned as opt i mal  i n  both  cost and feas i bi l i ty .  Some o f  the con 
s i derat i ons  for th i s  conc l u s i on are i nd i cated bel ow . 

3: 2 . 2 . 1  Convent i onal Magnets 

It i s  poss i bl e  that an SSe -type accel erator coul d be bui l t  w i th conven 
t i onal  i ron -copper el ectromagnets rather than superconduct i ng magnets . 
However ,  such convent i onal  magnets are l imi ted i n  the strength o f  
magnet i c  fi e l d  produc i bl e  t o  about one-thi rd that of  5uperconduct i ng 
magnets . The c i  rcul!1ference of the rings requ i red for the pr'oposed sse 
i s  i nverse ly  rel ated to the strength Df the magnet i c  f i el d .  A red uct i on 

I CHP3A336882 5  E IS  Vol ume I Chapter 3 



Proposed Act i on and Al ternati ves 3 - 2 1  

of  th i s  fi e l d  t o  one-thi rd the val ue o f  the present des i gn woul d mean a 
r i ng c i rcumference of three t i mes i ts present des i g n ,  or about 1 60 mi . 
Convent i onal  magnets al so requi re l arge amounts of e l ectri c power- -many 
t i mes that requi red for operat i on and refri gerat i on of superconduct i ng 
magnets . The cost of  e l ectr i c  power , even w i th superconduct i ng magnets , 
i s  a major component of the est imated ope rat i ng cost of the SSC . .Cost 
of  power for convent i onal  magnets for the sse woul d be proh i b i t i vely 
h i gh . 

3 . 2 . 2 . 2  Warm Superconduct i ng Magnets 

Fol l ow i ng the d i scovery of  superconduct i ng s ubstances wi t h  trans i t i on 
temperat ures above the temperature of l i qu i d  n i trogen , there has  been 
specul at i on that new materi al s m i ght be devel oped that wou l d make pos 
s i bl e  a s i mpl er and l ess  costly  magnet for the proposed sse ( sse woul d 
use  l i qu i d  hel i um ) . However , such new materi al s do not yet exi st i n  a 
form that coul d be used for col l i der magnets ,  and one cannot pred i ct 
w i th confi dence when , i f  ever ,  they m i ght be devel oped i nto useful  
magnet conductor materi a l s .  Thus , the use of  these  materi al s is  not 
cons i dered techn i ca l l y  feas i bl e  for the sse i f  the sse i s  to be oper
at i onal i n  the 1 990 ' s .  

3 . 2 . 2 . 3  Al ternat i ve SUQerconduct i ng Magnets 

In the magnet i c  fi el d range of  3 to 7 tes1 a ,  a number of  poss i bl e  al ter
nat i ve s  for magnet des i gn were stud i ed in  detai l .  Seri ous con s i derat i on 
and con s i derabl e research and devel opment were devoted to several poss i 
b l e de s i gns . A Magnet Sel ect i on Adv i sory Panel was appoi nted by the 
d i rector of  the COG to provide  a recommendat i on .  Th i s  Panel and i ts 
consu l tants i ncl uded i nternat i onal  experts i n  the area o f  superconduc
t i ng magnet tech nol ogy . The fol l owi ng i s  a summary of the Panel ' s  
comments . 

Several  approaches to the des i gn of the superconducti ng d i pol e magnet 
for the sse have been pursued for several years . I n  1 985 , consensus 
among the researchers narrowed the fi el d of  candi date des i gns  to two , 
each represent i ng one of  the two mai n  styl es of  des i g n ,  " superferr i c "  
and "cosi ne theta . "  The re search o n  the cos i ne theta styl e showed i t  to 
be a wel l understood magnet wi th rel i ab ly  pred i ctabl e costs and produc
t i on schedu l es .  The rel i ab i l i ty of the pred i ct i ons rested on a l arge 
base of data devel oped i n  bui l d i ng and operat i ng one l arge acce l erator 
and devel opi ng model s and prototypes for several others . Conversely ,  
the  work w i th the  superferr i c  styl e had shown i t  to  be more compl ex than 
the cos i ne theta styl e and more compl ex than foreseen i n  1 983 . As a 
resul t of  the compl exi t ies , only model s of 1 -m l ength were extens i vely 
tested pri or to the Panel ' s  recommendat i on .  I n  the Panel ' s  op i n i on ,  
th i s  styl e h ad not d i spl ayed the s i mpl i c i ty and ease of construct i on and 
operat i on i t  conceptual l y promi sed .  I f  the superferr i c  styl e hel d out 
the promi se of s ubstant i al construct i on cost sav i ngs to outwe i gh the 
add i t i onal research  and devel opment costs reQui red to devel op i t  for 

-
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produc t i on ,  i t  woul d be a strong candi date despi te i ts l es s  mat�re state 
o f  devel opme n t . Th i s  was shown not to be  the  case . Al though i ts 
proponents arg ued that  i t  wou l d be l es s  expen s i ve ,  the  PanDl was con
v i n ced that the contrary woul d  be true . Use of the superferri c styl e , 
i n  t he Panel ' s  opi n i on ,  was l i ke ly  t o  resul t i n  h i gher total costs ,  
cxcl u s fve o f  research and devel opment . Therefo re ,  the Pane l recommended 
adopt i on o f  the  cos i ne theta , sty: e 0 des i gn (Magnet Sel ect i on Adv i sory 
Panel 1985) . 
The P2Jlel w a s  unan i mous i n  recommend i ng the magnet des i gn that w.as t hen 
s f: l e::;th-l by the d i rector of  the COG on the bas i s  that t h i s  magnet des i gn 
h a d  b � E n  fcund by the Panel to be further devel oped than the others con 
s i j ,:"' t ' c ·  . .  i �� .d mu s t  l i kEd y to meet the  proposed sse magnet s pec i f i cat i on s 
on s c �;edu 1 e .  

3 . 2 . 3  Techni cal Al ternat i ves Under Cons i derat i on 
Fe a S l bl e  a l t ern at i ves to sse tech n i cal  systems are d i scus sed br i efly 
bel ow . These are al ternat i ves  for I }  detectors and exper i menta l areas 
a nd 2)  i nj ector conf i gurat i on s . 

o Detectors and expe r i mental  areas - Al terna t i ve s  i ncl ude : I }  a 
bypass  around the  i nteract i on areas such that ma i nt en ance can 
be done on detectors wh i l e  the beams are u sed for other pur
poses , and 2 )  i n teract i on h al l s  that are " push -pul l " fac i l 
i t i e s where detectors woul d  be assembl ed i n  a cav i ty adj acent 
to  the ha l l and pushed i nto the beam l i n e  pos i t i on a s  needed . 

o The ene l'g i es o f  the  L i n ac ,  LEB , MfS ,  and HEB have many a lter
nat i ve s  wh i c h  vary energ i es sl i ghtly from those in  the con
ceptua l de s i gn , e . g . , an LEB acce l erat i ng to 8 . 3  GeV rather 
than the 8 . 0  GeV currentl y i n  the concept u a l des i gn .  

4 1 ternat i ves  wit h i n  detector/experi msnta l h al ls and i njector construc 
t i on are s t i l l  under con s i derat i on and dec i s i on on those al ternatives 
w i l l  not be made u nt i l  final des i gn . Impl ement ation  of any of these  
a l ternat i ves  may resul t  i n  s l i ght adj ustment s to t he pl acement of faci l 
i t i e s ,  changes  i n  b u il d i ng d i mensi on s ,  and rearrangement of adjacent 
fa c i l i t i es .  Wh i l e  a number of these  al ternat i ves may be i mp l emented , 
t h ey woul d not h ave env i ronmental  i mpact s wh i ch are s i gn i fi cant l y 
d i fferent from those  associ ated wi th  the  current conceptu al des i gn . 
They woul d  not result i n  s i gn if i cant l y  greater spo i l s vol umes ,  
add i t i onal  l and requ i remen t s , o r  add i t i onal surface di s turbance . The 
I SP - spec i f i ed l a nd requ i reme n t s  wo u l d  be s u ffi c i ent to sat i sfy any of 
the al ternat i ve s  be i ng eval uated . TherefOl"e , they are not anal yz.ed i n  
deta i l i n  th i s  E I S ,  but wi l l  be i nc l uded i n  the Suppl emental E I S .  

-
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3 . 2 . 4  Progralllllatic Alternatives 

3 . 2 . 4 . 1 Use of  Other Accelerators 
Accel erators at two U . S .  l aboratori e s ,  FerDi l ab ( in Il l inois)  and the 
Stanford L i near Accel erator Center (SLAC) ( i n  Cal i forn i a ) , are currentl y 
i n  routi ne use in  hi gh energy phys ics experi ments .  As was pointed out 
i n  Chapter 2 ,  these machi nes do not meet the requi rements , in terms of 
e i ther energy or luminosity ,  to carry out the object ives for whi ch the 
sse i s  be i ng des igned . Modi fications to t hese mach ines to accompl i sh 
these objecti ves are either not feasibl e on a predictable t i me scal e  
( SLAC )  or would be equivalent i n  scope to the sse itsel f ( fermi l ab) . The 
European Organi zat i on for Nucl ear Research (CERN) , Geneva ,  Swi tzerland, 
has proposed that the tunnel for 1.ts soon-to- be-compl eted electron
pos i tron col l ider ( LEP) be used for an 8-leV l arge hadron col l ider (lHC) 
at some earl y future t ime . Al though th i s  energy ( total of 16 TeY) would 
be l ower than the SSC , i t  woul d st i l l  represent a con s i derabl e step 
beyond energ i es presentl y avai l abl  e .  The 'USSR has  under construction at 
Serpukhov a 0 . 4 -TeV on 3 -TeV proton -proton col l i d er wi th  a l um i nos i ty of 
10 3.2  to be completed i n  the 1 990' s (and has govert1llent approval to 
i ncrease the energy to 3-TeV on 3-TeV) . 1ft principle, U.S.  physi c i sts 
coul d go to those l aboratories to do their research . Thi s would, however, 
defeat one of the most i mportant purposes of the SSC , name ly ,  that i t  
"woul d be the forefront h igh energy facil i ty of the world and i s essen
t i al for a strong and creat lve high energy phYS ics program into the next 
century"  ( see Chapter 2) .' 

I n  real i ty ,  there are no alternati ves that would ful fi l l  an of the 
object i ves of the SSe. Some have suggested U.S . part i c i pati on i n  the 
constructi on of the Large Hadron Col l ider ( UiC) faci l i ty at CERN 
( Swi tzerl and ) . lHe woul d have substanti a l ly l ess physi cs capab i l i ty 
than the sse ( its energy woul d be 40 percent that of the SSe) ; would 
have 1 ess experimental c apac i ty ( two e,xperiments runni ng hal f- t ime 
compared to four ful l - time a.t the SSC ) ; invol ves substant i al techn ical 
ri sks i n  devel opment of 10 T magnets operating at 1 . 80 K ( both beyond 
the state -of- the- art technol ogy , unl i ke the SSe ) ; woul d  have to operate 
i n  a l umi nos i ty regime where detector performance i s  quest ionable ; has 
no detai l ed des i gns or supportabl e cost est i mates ; and has not been ap
proved by the CERN counc i l  nor the 14-member countries  wh i ch fund CERN. 
Al though the cost o f  LHe i s.  not wel l defined at thi s t ime and u . s .  
part i c i pat i on i n  t He  has not. been di scussed, i t  i s  cl ear that a sub
stant fal U . S .  comm i tment (probably in excess of $1 bil l i on )  would be 
requ i red to  get access to a rel ati vely smal l amount of physics research . 

Others have suggested wai t i ng for a new technol ogy accel erator such as 
an el ect ron -pos itron 1 i  near co l l ider- . Studi es by a HEPAP Subpane 1 and 
the JASON group (HEPAP , 1983) have both concluded that it  would be at 
l east a dec ade before such a machine would be feasi ble . Such a facil ity 
has not been proposed by the scient i fic communi ty. There are no rel i abl e 
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cost est i mates for such a fac i l i ty at th 'i s  earl y date when the des i gn i s  
unknown . Wh i l e  t here i s  hope that the cost of  s uch a col l i der mi ght be 
l ess  t han that of the SSC , i t  mi ght al so be s ubstant i al l y  mor� . 

3 . 2 . 4 . 2  I nternat i onal Col l aborat i on 
< 

I n  the I S P ,  the DOE spec i fi ed that "The s i te proposed must be enti rel y 
l ocated i n  the Un i ted States of  Ameri ca . . . .  " I t  al so s tated that 
" Internat i onal  cooperati on on the SSC wi l l  i ncrease the sc i ent i fi c  and 
technol og i cal resources ava i l abl e to  the project . The DOE w i l l  seek 
cost shari ng for the SSC from i nterested countri es . "  The DOE has been 
act i vel y purs u i ng the pos s i b i l i t i es for i ntern at i onal  col l aborat i on and 
cost shar i ng for the SSC . Al though cons i derabl e i n terest i n  such pos-
s i b i l i t i es has been expressed by other nat i on s ,  they are unwil l i ng  to 
make a fi  rm commi tment Ullt i 1 the U.  S .  i t se" f makes a fi rm comm; tment for 
construct i on of  the SSC . � 

3 . 2 . 4 . 3  Del ay of Project 

The DOE has con s i dered the pos s i b i l i ty of del ay i ng fi nal  des i gn and 
construct i on Qf the sse unt i l  al tern'at i ve techn i cal procedures become 
feas i bl e  for use . However , no advantage wou l d be ga i ned . 

The pos s i b i l i ty of u s ing warm s uperconducti ng magnets was d i scus sed i n  ' 

Sect i on 3 . 2 . 2 . 2 .  I n  fact , even i f  i t  were poss i bl e  to bu i l d  warm 
superconduct i ng magnets at th i s  t i me ,  they woul d not apprec i ably  reduce 
the scope or cost of the SSC . The s i ze of  the SSC r i ng i s  determ i ned by 
the  max i mum al l owabl e magnet i c  fi el d  of the magnets .  The h i g her the 
fi el d ,  the smal l er the d i ameter of the ri ng .  The des i g n  fi el d of  the 
magnets i s  determi ned not so  much by the maxi mum current - carryi ng 
capac ity of  the superconduct i ng cabl e as i t  i s  by the engi neeri ng prob
l em of constra i n i ng the materi al s i n  the magnets under the tremendous 
forces of  the h i gh magnet i c  f i el d .  At th i s  t i me ,  i t  woul d pose a severe 
engi neeri ng probl em to de s i gn a magnet wh i ch woul d operate at a fi el d 
s ubstant i al l y  h i gher than  the present SSC magnet des i gn .  Furthermore , 
for the SSC to work at al l ,  the vacuum chambers i ns i de wh i ch the beams 
c i rcul ate requ i re a vacuum of 1 0 - 1 2  torr- -tl ose to that i n  outer space . 
At the temperature of l i qu i d  hel i um ,  4 K ,  s uch a vacuum can be rea sonabl y 
eas i l y  mai nta i ned . At h i gher temperatures , mai nta i n i ng such a vacuum 
around the 5 3 - m i  ri ng woul d be compl ex and even more expens i ve .  There
fore , del ay i ng the SSC unt i l  wal'm superconduct i ng magnets become prac 
t i cal , even assum i ng that these became ava i l abl e i n  the near future ,  i s  
una ttract i ve both i n  terms of no  reduct i on of scope as wel l as i n  terms 
of i nc reased engi neeri ng probl ems . 

As was noted i n  Sect i on 3 . 2 . 4 . 1 ,  the el ectron -pos i tron l i near col l i der 
at  Stanford , the SLAC , i s  i n  i tsel f not capabl e of  bei ng mod i fi ed to 
bri ng i t  to  SSC spec i fi cat i ons . I t  has al so been pO i nted out i n  Sec
t i on 3 . 2 . 1  that the phys i c s  programs at a l epton col l i der compl ement ,  
bu t do not subst i tute for ,  those at a h adron col l i der .  One o f  the  
purposes of the  SLAC was to test  the cancept of  h i gh energy el ectron 
pos i tron col l i ders , i n  part i cul ar , to  ascert a i n the d i ffi cul ty of 
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ach i ev i ng hi gh. energy , high - i ntens i ty spot s i zes (more accurately,  very 
l ow emi ttance} at the interact i on poi nt of Ute- beams .  As was ment i oned 
i n  S ect i on 3 . 2. . 1 ,  both thi s and higher powered klystrons are requ i red to 
ach i eve h i g h  energy and h i gh l umi nosHy i n  an electron - pos i tron l i near 
col l i der . . I t  i s  poss i bl e  that both of these probl ems wou l d  be sol ved 
wH h i n  the next few years , a l though i t  i s  by no means certa i n .  I t  i s  
al so  poss i bl e that such a mac h i ne would be somewhat less  complex than 
the SSC , al though thi s too i s  by no means c ert a i n .  The sse , al though 

. on l y  i n  a conceptual stage ,  rel i es en technology that ex i sts and has 
been shown· to work at Ferm i  1 ab . 

The SSC can be engineered and bui l t and be avail abl e for physics research 
by the end of the 1 9%' s .  Thi s cannot be guaranteed for ather types of  
accel erators at th i s t i me .  I f  the sse i s  del ayed; one .possibi l ity wou l d  
I::e. that CERN wou l d proceed with its pl ans for a proton-proton coU ider 
i n  t he lEP tunnel . There woul d  undoubtedl y  be an opportun ity for U . S .  
col l aborat i on and part i c i pation i n  thi s .  Stlt i t  NGul d  not be a U. S .  
mach i ne .  U . S .  phYSi c i sts lDight al so col l abora.te i n  experiments at the 
S e rpukhov mac h i ne i n  the USSR .  However7 since tbese very l arge accel 

el�ators are so  comp l e x ,  t he . t i me from· concepti on to availabili ty i s  
1 0  years or more (the HEPAP recommendat i on quoted above was made i n  
1983 , and the sse schedul e cal l s  for completion i n  1996} . I f  the sse 
were del a,yed to wai t  for more adva.nced technol ogY 7 the U . s .  would be 
wel l out of the forefront of the high energy phYS ics fi eld by the turn 
of the century . 

� . 3  NO-ACT ION ALTERNATIVE 

Imp l ementation of the no- act i on �l ternative (a dec.i s i on not to si te , 

construct , and operate the SSC) would jeopardize the future of the U . S .  
h i gh energy phYS i c s program, a v i tal component of the U . S .  bas i c  research 
e ffort , wh i ch prov i des the underp i nn i ng for our nat i on ' s  technolog i cal 
strength . The no- act ion  al ternat i ve woul d stri p the U . S .  of i t s  worl d 
l eadersh i p  pos i t i on i n  high energy physics that has been held s i nce the 
i ncept i Q.n of high energy phys i cs research.  Wi t hout the SSC , there would 
be a ser ious exodus of Ameri can sci ent i fic  tal ent and experience to . 
Europe . Al though prodl:lctive research would cont inue at fermil ab , SLAt, 
and BNL , these hci lj t  i e.s. cannot .do the research that i s  pl anned for the 
SSC .and are not li kely to rema i n  on the research forefront as new faci l 
i t i es come into opeYlat ion el sewhere i n  the wOrld.  
The i mpacts of  i mpl ement i ng the  no-act i on al ternat i ve at  any of the  s i te 
al ternati ves represent a cont inuati on of the current cond it ions and 
trend s ( see Ch apter 4) . The no-action scenari os at eacn of the s i te 
al ternat i ves  are descri bed below. 

o Ari zona s i te - Cont i nued mul t i pl e use of publ ic  l ands , 
i nc l ud i ng graz i ng ,  recreat i on ,  and Wi l derness Study Areas ;  
peri pheral devel opment from the Phoen i x  metropol i tan  area ; 
i ncreased use as wi l derness i f  port i ons of  the area are so 

. 

desi gnated by Congres s .  

lCHP3A3l68830 E IS  Vol ume I Ch apter 3 
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o Col orado - Conti nued dryl and and l i mi ted i rr i g ated cropl and 
product i on ;  cont i n ued o i l  extract i on ;  sl ow growth of Fort 
Morgan and Brush ; cont i nued l i mi ted road access  to the a�ea 
w i th few new access roads . 

o I l l i no i s  - Conti nued l i ght i ndustri al and suburban devel opment 
at current rap i d  rate ; decl i n i ng l arge tract agri cul ture , 
espec i al l y i n  the western port i on of  the s i te and more pressure 
toward suburban i zat i on tllere ; conti nued use  of  Fermi l ab for 
h i gh energy research and devel opment . 

o M i c h i gan - Cont i nued use o f  l i ght i ndustri al and suburban 
areas mi xed w ith  wetl ands recreat i on and agri cul tural produc
t i on ;  some encroachment on wetl ands wi th cont i nued moderate 
s uburban i zat i on ;  conti nued o i l  extract i on .  

o North Carol i n a  - Cont i nued t i mber product i on ,  l i ght agr i cul 
tural and rural devel opment ; some devel opmental pressure from 
the Durham and Research Tri angl e Park area ; m i n i mal new area 
access by road devel opmen t .  

o Tennessee - Cont i nued use of Tennes see wal ki ng horse farms , 
mi n i mal agri cul ture , and forested tracts among rural commun 
i t i e s ;  fami ly  farms and truck vegetabl e/fru i t  farms ; research 
by hydrogeol og i sts , b i ol og i sts , and others i n  karst ecosystems . 

o Texas - Cont i nued moderate .  growth of l i ght i ndustri al , �erv i c e ,  
and suburban devel opment wi th more rap i d  growth toward the north 
because of  easy acces s  to the Dal l as - Fort Worth are a ;  cont i nued 
agri cul tural use of  l and , espec i al l y i n  the south port i on .  

3 . 4  S ITE ALTERNATI VES 

The seven s i te al ternat i ves represent the reasonabl e s i te al ternat i ves 
for construct i on and operat i ons  of  the proposed SSC . Tabl e 3 -3  p resents 
the state - proposed adaptati ons of  the conceptual des i gn presented i n  the 
I S P .  Techn i cal systems adaptat i ons , wi th the except i on of  those noted 
i n  the tabl e ,  were i ncorporated i nto the i mpact analYS i s .  Esti mated 
acreage requ i rements for proposed transportat i on and i nfrastructure 
fac i l i t i es wh i ch are d i rectly requ i red for the SSC are s ummari zed i n  
Tabl e 3 - 4 . 

. 

The I S P  spec i fi es that acqu i s i t i on of  l and wi l l  be the respons i b i l i ty of 
the state sel ected . The spec i fi c  l and acqu i s i t i on pl ans proposed by the 
states are summari zed i n  Tabl e 3-5 by acreages and i n  Tabl e 3-6 by 
parcel s .  Tabl e 3 - 6  al so presents the numbers of rel ocat i ons ant i c i pated 
by the l and acqu i s i t i on pl an s .  
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AZ 

No Change 
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Table 3 - 3  

STATE-PROPOSED S ITE-SPEC I F I C  ADAPTAT I ONS T O  THE SSC CONCEPTUAL DESI GN 
AS SPEC I F I ED I N  THE I SP 

co I L  

No Change Use Fermi lab 
a s  sse i njector 

MI 

P lace MEB and HEB 
approx imately 
20 ft b e l ow 
c o l l i der r i ngf 

IiC 

No Change 

T N 

P lace i n jector 
deep undergroundf 

Convent i on a l  Fac i l i t i es :  

Near C l ustf'r 

Far C l uster 

Serv ice Areas 

fT1 
...... 
V) 
< Access/Vent 0 Shafts --' 
c 
3 
(1) 

...... Bur i ed Beam 
n Zone Access 
=:r Areas AI 

-,:I 
C'+ 
(1) 
-s 

w 

Cor.gres s l onil l 
W i t hdrawd 1 

Congress i on a l  
\J i thd rawa 1 and 
R ight-of-Way 

R ight-of-Way 
Perm i t  

R i ght-of-Way 

R ight-of-Way 

No Change 

No Chdnge 

No Change 

No Change 

No Change 

K2 i s  sw i tched 
w i t h  i nner 
u t i  l i ty reg i on . 
Cha"ged uses 
proposed in areas 
A. B. and C 

No Change 

Areas A, B, and C 
are recon f i gu red , 
and area C i s  
reduced i n  s i ze 

Change 45 acres
, from fee s j � i e  

t o  strat i f i ed 
fee estate 

No Change 

No Change 

Move [max .  500 ft) Move (max . 500 ft ) No Change 
and/or rotate areas F 2 ,  F3 , and 
(max 450) areas F4 
F3 , F5, F6, F7 , 
and F9 

I njector is deep 
underground 

No Change 

Move F9 to inc l ine 
the shaft . Change 
the shape of F2 

Move {iiiax-.--3601TTNoChange------ No Change Move E7 to inc 1 ine 
and/or rotate the shaft 
(max 450) areas 
E3,  E 7 ,  E 8 ,  E9 

Move (max . 
1 , 900 f t )  areas 
Jl , J 2 ,  J3 , and J5 . Move ( 700 ft ) 
and rotate (450 )  
area J4 . 

Move (max . 
. 1 . 600 f t )  and 
. rotate (max . 300) 

areas J l ,  J 2 ,  J3 , 
and J4 . 

No Change Change the shape 
of areas J l , J2 , 
and J4 

TX 

No Change 

No Change 

No Change 

No Change 

No Change 

No Change 
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4- 1ane access 
prov ided 

Mi les cf new 
road 

Mi les of road 
upgrad ing 

Bg. i l road : 

Mi le s  of new 
s i d i ng 

E lectr ic Power ; 

Trans-Ring 
T i e  L i ne 

Mi les of new 
powerl ine to SSC 
substat i ons 

io!i  les of new 
power l ine to water 
supply pump i ng 
stat icn 

Naturil. l Ga�: 

14 1 les of new 
p i pe  to near c luster 

Hi  les of ne\� 
p i pe to far 
C l uster 

AI 

No 

GOe 

20 

6 

Yesa 

41 

1 1  

9 

1 7  

Tabl e 3-3 (Cent ) 

STATE- PROPOSED SITE-SPEC IF IC ADAPTATIONS TO THE sse CONCEPTUAL DESIGN 
AS SPECI F I ED IN THE I SP 

co !L MI  NC TN TX 

No Yes Yes Yes Yes Yes 

94 8 1 0  39 13 31 

91 20 99 1 0  12 23 

20 None None None 
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STATE-PROPOSED S ITE-SPECIF IC  ADAPTATIONS TO THE SSC CONCEPTUAL D ES I GN 
AS SPECIF IED I N  THE ISP 

�----------------------------------------------------------------------------------------------------
� SSC Component AZ co I L  101 1  N C  TM TX 
�-============================================================================================ 
gg Water Supply: 
W 

. 

� Hi 1es to 
campus , and 
source 

Hi les to far 
c l uster,  and 
source 

Supply to 
Serv ice Areas 

I'T1 Sewage from 
...... campus area en 
< Waste D i spos it ion: 

1 1  
ex i st i ng �Ie l i s  

53 
from campus 
through tunne lc 

I nc l uded above 

Treatment p lant 
on s i te 

0 
Spo i ls d isposa1d At Sacaton m ine ,  --

c 
3 
(1) 

-

n 
::r 

approx imate ly 
70 mi from 
the SSC 

85 
Morgan County 
Qua 1 ity Water 
D i str i ct ex i st
ing we l ls (rr.ay 
need to purchase 
surface water
r ights for 
recharge - South 
P latte or COlorado 
R i ver ( CST) 

53 
from campusc 

On- s i te ,  
ex i st ing we l l  
f i e ld ( groundwater 
source ) ; expand 
Fermi lab we 1 1  
f ie ld  

5 
new wel ls 

I nc luded above fIt 3 locat i ons 
mun i c i pa l  (2 mi ) * ;  
for a l i  other 
locat i ons new 
wel ls 

Treatment p lant Exist ing 
on s i te mun ic ipal p lants 

B s i tes on 140 4 quarr ies , 
acres , maximum max imum d istance 
d istance about about 10 mi 
11 mi 

3 
mun ic ipal  
(groundwater 
source) ; 
Stockbridge 
we l l  f ie ld  

On- s i te ,  
new we l ls 

5 
from Lake Butner 

8 
from Mayo 
Resel'vo i r  

New wel l s ----New wefis 

1 mi to new 6 mi  to ex i st ing 
mun i c i pa l  system mun ic ipa l  system 

8 quarr ies maximum 1 7  s i tes on 
d i stance about 315 acres , a l l 
20 mj with in  about 4 mi  

of the s i te 

2 
mun ic jpal 
Rutherford Co . 
( F9 ,  FlO ,  F l ,  F2) ; 
surface water 

3 
mun i c i pa l  
Marsha 1 1  Co;  
surface water 

9 
mun ic i pa 1 p i pe"j inc 
to Tarrant Co . ;  
surface water 

7 
new we l ls and 
mun ic i pa l  we l l  f i e lds 

7 mi , muni \� i pa !  New wel ls  
F3 , F9 Bedfo:d Co ,  ; 
surface water ; 
F7 , F8 Co l iege 
Grove we l ls 

6 rni to ex i st i ng Treatment p ':ant 
mun i c i pa l  system on s i te 

34 s i tes on 
364 aCI'es , a l l 
w ithin  about 
one mi ie of the 
s ite 

50% to Midlothian area 
5 m i  �W of a.rea [2 ; 
50% on about 65 ocres 
at vari ous bcat ions , 
a l l  w i t h i n  about 2 mi  
of the s ite 

� �*�A�u-r-o-ra---�F�l-a-r-e-a�(�i n-d�u-s�tr-l�· a�l�)-; �0��-'we--go---�F�2-a-r-e-a�(�in-d�u-s�t-r�ia�1�)-;-S�t�C�h-a-r�le-s---�F�'Y�a-r-ea�(�i-n�du-s�t-r�i-a�I )�-------------------------------------------------
nr a L i ne wou ld  be const ructed but i s  not requ i red i n  IS?;  therefore not ana l yzed i n  E I S  
-s b Needed t o  sat isfy I S? requi rements ,  and ana lyzed in  t he E I S  
w c Must prov ide water t o  each serv ice , 

d State proposed opt i on ana lyzed for E I S ;  other opt ions ava i lable but not ana lyzed , (Refer to .A.tlpend i x  10 for deta i l s . ) 
e Based on the a l ternat ive road p lan deve loped by the DOE for Ari zona , as d iscussed i n  Sect ion 3 . 4 . 1 . The road p lan proposed by the State of Ar izona 

i nc luded construc t i on of  the Estre l la Freeway from Goodyear to 1-8.  
f State proposed adaptat i ons were not used in  this  EIS  to a l lew for comparat ive ana lys i s  between s i tes . See Append ·ix 1 .  
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Tabl e 3-4 

ESTIMATED ACREAGE REQUI REMENTS FOR 
PROPOSED TRANSPORTAT ION ,  INfRASTRUCTURE FACIlITIES* 

St.Jt.e Tct a l  Roads Ra i l roads 

.f',,' i zona 1 , 418 891 SSd 

Co lorado 4 , 39S 2 . 1 1 5  250a 

I I I  i no i s  27 16 Sa 

�1 i : h l gan 1 85 120il :,-'l. 

Nort"1 525 to 935 42 C 
Caro 1 : 1':a 

Tetlnes�ee 638 250 0 

Texas 285 65 0 

E lectr i c  
Trans'l1 i s s i on 

t.SSa 
( ea ser!1e"t ) 

L 530a 
( easement ) 

0 

0 

72c or 482 (easements )  

24b 

( easement ) 

iOa 
( easement) 

Water Sewage 

-
]a. f 

( we l l s )  

360a f 
( easement ) 

6b b 

l Ca , d 50a • d 

c c 

b b 

55" f 

( easement ) 

* Based on proposa l i nfanr.at i o;� . F i rm rec;u i remer,ts have not been estab n shed . 
a Est imat e ;  fac i l ity proposed but no area g iven 
b M i sce l laneous ut i l i t ies 

Natura l Te 1econrnun l -
- -------spOITs-

Gas cat i ons D i sposa l 

0 

0 

b 

0 

c 

b 

30a 
(easement) 

0 

0 

b 

0 

96 
( easements )  

0 

o 

Sacaton 
M i ne 

140 acres 
8 s i tes 

4 s i tes 

8 s i tes 

315 acres 
1 7  s i tes 

364 acres 
35 s i tes 

65 acres 
10 s i tese 

c A l l  uti l i t i es except cOtmlun icat ions ; 72 acres or 482 acres depending upon which e lect r i c  ut i l i ty 
canpany prov i des power 

d Treatment p lant 
e Est irnate ; severa 1 a lte\"nat i ve3 proposed 
f I nc luded in campus acreage 
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Tabl e 3-5 
SUMMARY OF SITE-SPECIFIC LAND ACQUISITION PLANS - ACREAGESa 

PROPOSEO ACREAGES 

Total Acreage 
Fee S impl e  
Strat . Fee 

L AND OWNERSHIP 

.edera l Land. Total 
Fee .s imple 
Strat . Fee 

State Land. Total 
Fee S imple 
Strat . Fee 

local Govt. Land. Tota l 
Fee S imple 
Strat . Fee 

P r i vate L.nd. Tota] 
Fee S im� l e  
Strat . ee 

Other Land. Total 
Fee S imple 
Strat . Fea 

I SP Area 
Requ i red 

" of 
Acres Total 

15 .830 100 . 0  
7 . 690 48 . 6  
8 . 140 51 .4 

AODITIONAl AVAILABLE LAND 

Potent l a  1 1y Ava 1 1ab le Acreage 

Ar izona 
" of 

Acres Total 

15 .830 100 . 0  
15 .830 100 . 0  

0 0 

9 , 748 � 61 . 6  
9 , 748' 

0 

1 . 007 6 . 3  
1 . 007 

0 

0 0 

5. 07S 32 . 1  
5 . 075 

0 

0 0 

267 

a Areas A-L on ly. based on proposal data, see paragraph 4 . 4  
b Are.s not prov ided; Inc luded in private property 
c One school s i te 
d State and county road right-of-way 

Co lorado 
" of 

Acres Total 

15 .830 100 . 0  
7 . 690 48 . 6  
8 . 14OC 51 . 4  

0 0 

780 4 .9 
240 
540e 

0 0 

1 5 . 050 95 . 1  
7 . 450 
7 . 60oe 

0 0 

2 . 600 

1 1 1  I no is9 
" of 

Acres Tota l 

1 8 . 648 100 . 0  
10. 508 56.3 
8 . 140 43 . 7  

6 . 800 36 . 5  
6 . 800 

0 

b 

b 

1 1 . 848 . 63 . 5  
3 . 708 
8. 140 

0 

f 

M ichigan 
" of 

Acres Total 

16.025 100 . 0  
7 .885 49 . 2  
8. 140 50 .8 

0 0 

285 1 . 8 
0 

285 

77 0 . 5  
0 

77 

15. 663 97 . 7  
7 . 885 
7 . 778 

0 0 

f 

e The State of Colorado has proposed to acqu i re 62 , 680 acres but wi l l  furn ish on ly that reported to DOE 
f Amount of acreage undetermined 
g Number of affected parce ls and ownerships may vary by as much as 2� and numbers of relocations by 50 
h Number of parcel s  and ownerships may vary by as much as 10% and number of relocat ions by 7�� 
I Right-of-way and/or wi thdrawal 
j Transfer from Corps of Eng ineers 
k Permit from Corps of Engineers 
1 Asswming Congress i ona l withdrawa l of the total port ion of the requ ired fee s imple lands 

North Caro l Inah 
" of 

Acres Total 

1 5 . 897 100 . 0  
7 . 950 50 . 0  
7 . 947 50 .0 

0 0 

1 . 389 8 . 7  
1 . 132 

257 

71 0 . 4  
1 

70 

14 .437 90 . 8  
6 . 817 
7 . 620 

0 0 

f 

Tennessee 
" of 

Acres Total 

15 . 900 100 . 0  
7 . 750 48 . 7  
8. 1 50 51 .3  

0 0 

0 0 

c 

15 . 900 100 . 0  
7 . 750 
8. 150 

0 0 

f 

Texas 
% of 

Acres Total 

1 6 . 748 1 00 . 0  
8. 650 51 . 6  
8 . 098 48 . 4  

3 1 0  1 .9 
104j 
206k 

200 1 . 2  
168 
3l 

57 0 . 3  
21  
36 

1 5 .823 34 . 5  
8. 167 
7 . 656 

358d 2 . 1  
189 
169 

f 
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Tabl e 3-6 

SUMMARY OF S ITE-SPEC I F I C  LAND ACQUISITION PLANS - PARCELS** 

PROPOSEO PARCEL ACQUI S I T I ON 
Tot a l  Number of Parce ls  

Affected 

Fee S imple 
Strat . Fee 

Affected Parcel s ,  
by Ownersh ip  

Federa l 
State 
Local  
Pr ivate 

Total  Number of 
Ownersh ips 

Fee S imple 
Strat . Fee 

Tota 1 Number of 
Re l ocat i ons 

* Not furn i s hed by the State proposa l 

Ari zona 

224 

224 
o 

82 
5 
o 

137 

139 

139 
o 

6 

** Areas A-L on ly , based on proposal  data , see Sect i on 4 . 4  

Colorado 

157 

157 
0 

0 
4 
0 

153 

67 

67 
0 

23 

I I I  i no i s  

3 , 305 

437 
2 , 868 

* 

2 , 750 

* 
* 

219 

M ichigan 

801 

333 
468 

* 

' 
687 

286 
401 

221 

North 
Carol ina 

826 

* 
* 

* 

780 

* 
* 

180 

.. 

Tennessee Taxas 

898 6 1 4  

434 3 18 
464 296 

* * 

807 420 

* 240 
-c � 

* 180 0 "0 0 
1 28 1 75 II) 
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Proposed Act i on and Al ternat i ves  3-33 

S i te adapt at i on s  are d i scussed i n  the Eng i neeri ng Descri pt i on ( see 
Append i x  I )  and in Land Acqu i s i t i on ( see' Append i x  4) and are eval uated 
i n  the deta i l ed i mpact assessments ( see Chapter 5 ) . These s i tes  are 
anal yzed wi th respect to  current cond i t i ons  and basel i n e  trends 
descri bed i n  Chapter 4 .  

3 . 4 . 1
' 

Ari zona Si te 

, The proposed s i te i s  l ocated approximately 30 mi  soutbwest of Phoen i x ,  
Arizon a ,  i n  the s outhern port ion  o f  Mari copa County ( see F i g ures 3 - 7  aRd 
3-8 ) . The proposal  l ocated 1 1 . 9  mi ( 22 parcent)  of the col l i der ri ng i n  
cut- and- cover tunnel and the rema i nder i n  a tunnel bori ng mach i ne (TBM) 

• tunnel . The proposal l i mi ted the ,max i mum depth of the cut - and- cover 
tunnel to 80 ft bel ow the exi s t i ng ground s urface . I n  some areas the 
proposed cut-and -cover tunnel was actual l y  greater than 80 ft , and for 
these areas th i s  was changed to a TBM tunnel . The proposed cut-and - cover 
tunnel , wh i ch cros sed the G i l a  Bend-Mari copa Road , the Southern Pac i fi c  
Ra i l road tracks , and the Butterfi el d Stage Route , was al so ctHlnged to a 
TBM tunnel . Th i s  resul ted i n  6 . 0  rnt ( 1 1  percent ) of  the col l i der r i ng 
i n  a cut- and - cover tunnel and the rema i n i ng '47 m i  (89 percent ) i n  a TBM 
tunnel , wh i ch was u sed for purposes of the DE IS . The tunnel woul d be 
constructed i n  unsaturated materi al s i ncl ud i ng fangl omerates ,  gran i te ,  
and i nterbedded vol can i c  and sed i mentary rocks . The tunnel woul d be 
ent i rely  above the water tabl e .  

The Mari copa reg i on of the Sonoran desert i s  arid  and vegetated by two 
pri nci pal pl ant assoc i at i on s ,  the lower Col orado and Ari zona Upl and 
desert scrub . Th i s  s i te i s  the l east devel oped of the seven BQL s i tes ; 
more than 60 percent i s  publ i c  l and admi n i stered by the Department of 
Interi or,  Bureau of Land Management ( BLM ) . 

There are no  changes proposed to the tech n i cal systems from those 
presented i n  the I S P .  

The s i te- spec i fi c  adaptat i on of the sse to th i s  s i te wou l d  i ncl ude 
devel opment of s i gn i fi cant i nfrastructure and transportati on support . 
Tabl es  3-3  and 3-4  summari ze these adaptat i ons . For exampl e ,  1 0 1  mi  of  
new road and 20 mi  of  road upgrades are "pro po s-ed by AriLon,i . An al ter
nat i ve road pl an for Ari zona was devel oped by the [ I S  preparers to  m i t i 
gate i mpacts that wou l d  resul t from the pl an proposed by Ari zon a ,  and 
because  of  the anti c i pated unava i l ab i l i ty of the Estrel l a  Freeway , as 
d i scus sed i n  Append i x  1 4 .  The al ternat i ve pl an i ncl udes 60 mi of new 
roads and 20 mi  of road upgrades . S i x  mi  of new ra i l road s i d i ng are 
proposed by Ari zona . The proposed source for al l on - s i te project water 
requi rements i s  groundwater from an ex i st i ng but unused wel l fi e l d  
i mmed i ately t o  t h e  southeast of t h e  s i te .  A new wastewater treatment 
pl ant i s  proposed on s i te .  

The esti mated bul k vol ume of excavated earth materi al s from tunnel s and 
shafts wou l d  be about 2 . 45 m i l l i on ydl • 

l CHP3A3368844 E I S  Vol ume I Chapter 3 
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Fi gure 3-7 
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Fi gure 3 - 8  
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Ar i zon a has  proposed four al ternat i ves  for the d i sposal of the rocks and 
earth materi al : 1 )  to use the Sacaton mi ne , 2) to use the New Cornel i a  
m i n e ,  80 m i  away , 3 )  to  spread the excavated materi al 1 ft th i ck over a 
1 m i  area w i th i n the h i gh  energy booster ( HEB) r i ng ,  or  4 )  to take the  
excavated materi al to  Phoen i x  ( about 70  m i  away ) for use as bu i l d i ng 
mater i al . 

About 288 truckl oads per day woul d be requ i red to haul away the exca
vated mater i al s  i f  s i x  TBM ' s operated s imul taneousl y .  

T h e  o n l y  proposed change t o  l and acqu i s i t i on i s  t h e  u s e  of the  far cl uster 
l ands by a mi xture of l and wi thdrawal s and r i ght-of-way perm i ts from the 
BLM . More t han 60 percent of the l and requi rements  may be s at i sfi ed by 
l and wi thdrawal and r i ght- of-way permits  on l ands  admi n i stered by the 
BLM . There ar� approx i mately  5 , 075  acres of fee s imple  l ands currentl y 
i n  pri vate ownersh i p .  These represent 1 37 owners ,  but because of the 
l arge number of absent owners woul d resul t i n  only s i x  rel ocations . 

3 . 4 . 2  Col orado S i te 

The proposed s i te i s  l ocated approx i mately 65 m i  northeast of Denver and 
i ncl udes port i on s  of Adams , Morg an ,  and �Jash i ngton Count i es ( see F ig ures 
3 -9 and 3 - 1 0 ) . The ent i re tunnel woul d be constructed by tunnel i ng 
techn i ques i n  Pi erre shal e ( a  cl aystone)  bel ow the water tab l e .  The 
i nj ector fac i l i ty wou l d be con structed by cut- and - cover . 

Th i s  area i s  primar i l y  a dryl and and i rri gated farmi ng d i str i ct .  Approx
i mately  90 percent of the l ands des i gnated i n  the proposed fee s i mp l e 
areas are farml ands . The rema i nder are l argely  rangel ands . Fl oodpl a i n s  
and swal es make u p  approx i mately  1 percent o f  the fee s i mpl e are a .  
Smal l pal ustri ne wetl ands l ocated i n  swal es are the most common wetl and 
systems present,  al though l acustrine  and r i veri ne  wetl ands are al so  
present i n  the reg i on .  There are  few perenn i al aquat i c  systems i n  the 
i mmed i ate area of the proposed ri ng .  There are substanti al aquat i c 
resources i n  the reg i on ,  however,  i ncl ud i ng the South Pl atte Ri ver and 
several reservoi rs and i rri gat i on impoundment s .  

There are n o  changes proposed t o  the techn i cal or  conventi onal systems 
from that presented i n  the I S P .  Tabl e 3 - 3  summar i zes s i te- spec i fi c  
adaptat i ons  to i n frastructure and ut i l i t i es .  Compet i t i on for aggregate 
and water may be i ncreased by the i mpl ementat i on of the project . See 
Sect i ons  5 . 1 . 1 ,  5 . 1 . 3 ,  and 5 . 2 . 1 for d i scus s i on s . 

Tabl es 3 -3 and 3 - 4  summari ze the proposed add i t i ons  and upgrades i n  
tran sportat i on and i n frastructure systems at the Col orado s i te .  These 
i ncl ude 94 mi of new road s ,  most of  wh i ch are repre sented by one new 
two - l ane road extendi ng d i rectly e ast from I nterstate 76 . About 90 m i  
of road u pgrad i ng i s  al so i ncl uded i n  t h e  proposed s i te adaptat i on .  
Approx i matel y 1 00 mi  of new power l i nes woul d be  needed to support the 
serv i ce areas . 

1 CHP3A3368847 E I S  Vol ume I Ch apter 3 
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Fi gure 3 - 9  
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Fi gure 3-10 
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Morgan County Qual i ty Water Di stri ct ' s  exi s t i ng water wel l s  woul d be 
used for proj ect needs . However , there are several a l ternat i ves  for 
water supply ( see Secti on 4 . 3  and Appendi x  7) . An on - s i te wastewater 
treatment pl ant i s  proposed ( see Tabl e 3 - 4 ) . 

The est i mated bul k vol ume of excavated earth materi al s from tunnel s and 
shafts  woul d be about 2 . 6  mi l l i on yd 1 •  

The four al ternat i ves proposed by Col orado for the d i sposal of  the ex
cavated rocks and earth materi al s are : 1 )  to use the excavated mater i al s 
for the con structi on of a fl ood- control structure ( l evee) near the C i ty 
of Brus h ,  2 )  to use e i ght d i sposal s i tes : approxi mately 1 40 acres 
materi al he i ght 14 ft and maximum haul i ng d i stance , about 1 1  m i  away , 
3 )  to use the materi al to make l i ghtwe i ght aggregate for foundat i ons  i n  
roadway emban kments , and 4 }  to l i ne  newl y con structed reservo i rs • 

. ' 

About 288 truckl oads per day woul d be requ i red to haul away the exca
vated mater i al s i f  s i x  TBM ' s operated s i mul taneou s l y .  

Approx i matel y 95 percent of  the proposed l and i s  current ly  i n  pri vate 
ownersh i p .  There are 1 57 parce1 s .w i th i n  the fee s i mpl e estate r 
However ,  because the ma i n  l and use i s  l arge scal e agr i cul ture , the 
number of  rel ocat i on s  woul d be smal l ;  a total of 23 i s  est imated . 

3 . 4 . 3  I l l i no i s S i te 

The proposed s i te i s  l oc ated approxi matel y 40 mi  west of  Ch i cago i n  the 
northeastern port i on of I l l i no i s and i ncl udes port i ons  of  Kane ,  DuPage , 
and Kendal l Count i es ( see F i gures 3 - 1 1  and 3 - 1 2 ) . The ent i re tunnel woul d 
be con structed by tunnel ing methods i n  dol omi te bel ow the water tabl e .  

Much o f  the eastern port i on o f  the s i te i s  suburban , i ntens i vel y used 
for hous i ng devel opments  and commerci al ,  l i ght i ndustry .  The western 
port i on of the s i te i s  i ntens i vel y managed for agri cul ture .  Al though 
the I l l i no i s  s i te contai n s few ecol og i cal l y  natural areas , there are 
d i verse b i ol og i cal resources i n  the area . Wetl ands are abundant through
out the  area . Pal ustri ne  wetl ands are most common , and l acustri ne and 
r i veri ne  wetl ands are al so present . The Fox Ri ver runs north to south 
through the s i te ,  and remnant pra i r i e  and savannah areas are present . 

There are a number of proposed s i te adaptat i ons for the SSC i n  I l l i no i s 
( see Tabl es 3 - 3 ,  3 - 4 ,  and 3 - 5 ) . - The pri nc i pal one i s  the use  of the 
Fermi l ab accel erator tunnel , 4 mi  i n  c i rcumference , as the SSC i njector . 
Al so there are several eX i st i ng Ferm i l ab fac i l i t i es tbat are proposed to 
be shared . 

Other adaptat i on s  i ncl ude al tered shape and l ocat i on of A ,  B ,  and C 
areas total l y  wi th i n  the boundari es  of Fermi 1 ab ,  movi ng or rotati ng 
several of  the access or  serv i ce fac i l i t i es ,  i ncl ud i ng :  E3 , E 7 ,  E8,  and 
E9 as wel l as F3 ,  F5 ,  F6 , F 7 ,  and F9 . The bur i ed beam access  zones 
( J I -J5 )  are adapted by mov i ng and rotati ng them ' sl i ght1 y .  

I CHP3A3368850 E I S  Vol ume I Chapter 3 
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Fi gure 3- 1 1  

REG ION OF THE PROPOSED I LLINO I S  S ITE 
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Fi gure 3-12 
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There are few tran sportat i on and i nfrastructure upgrades proposed . 
Proj ect water supply wi l l  be prov i ded by an expans i on of the exi st i ng 
Fermi l ab wel l fi el d ,  a new wel l fi e l d  for the far cl uster , and connec 
t i on s  to mun i c i pal  suppl y systems for two of the remote serv i ce areas . 
Exi st i ng mun i c i pal  sewage treatment pl ant s are proposed to serv i ce the 
ssc . 

The est i mated bul k vol ume of excavated earth mater i al s from tunnel s and 
s hafts woul d be about 3 mi l l i on yd 3 •  

Four quarr ies  have been proposed by the state as d i sposal s i tes for the 
excavated materi al . These quarri es woul d stockp i l e  the excavated mate
r i a l and  gradual ly  bl end them wi th the i r  own produced materi al and  sel l 
the comb i ned product . The comb i ned vol ume capac i ty of these s i tes i s  
about 1 4  mi l l i on yd 3 •  The max i mum haul i ng d i stance to these quarri es i s  
a bout 1 0  mi . 

An add i t i onal  al ternat i ve woul d be to sel l the dol omi te i f  the chemi cal 
ana lys i s  shows that there i s  enough al kal i n i ty .  About 288 truckl oads 
per day woul d be requ i red to haul away the excavated mater i al s i f  s i x  
TBMs operated s i mu l ta neous l y .  

The l and s proposed for the sse i n  I l l i noi s are 64 percent i n  pri vate 
hol d i ngs ( see Tabl es 3 - 5  and 3 -6 ) . Other l ands i ncl ude the Fermi l ab 
reservat i on .  I n  the fee s i mpl e area there are 43 7 parcel s .  There are 
2 1 9  rel ocat i ons esti mated . The est i mate of rel ocat i ons  may vary as much 
as 50% . 

3 . 4 . 4  Mi ch i gan S i te 

The propo sed M i ch i gan s i te i s  l ocated approxi mate ly  35  mi  northwest of 
Ann Arbor i n  the southern port i on of the state ( see F i gures 3 - 13 and 
3 - 14 ) . I t  i ncl udes port i ons  of I ngham and Jac kson Counti es . The ent i re 
tunnel  woul d  be constructed by tunnel i ng methods through shal e s ,  l i me
stones , dol omi tes , and  sandstone bel ow the  water tabl e .  

The  s i te i s  ecol og i cal l y  d i vers e ,  and i ncl udes n umerous forest and wet 
l and areas . A vari ety of wetl ands are present i ncl ud i ng open water , 
forested , scrub-shrub , and emergent pal ustri ne systems . D i verse l and 
uses exi st i n  the area i ncl ud i ng agri cul ture , t imber product i on ,  game 
product i on ,  and recreat i on .  

The techn i cal  system adaptat i on proposed at the M i c h i gan s i te i s  the 
l ocati on of the MEB and HEB 20 ft bel ow the ri ng .  No des i gn or cost 
e st i mate ex i s ts for an MEB and HEB at th i s  l evel , wh i ch woul d al so 
i nvol ve undes i gned access shafts and other un known s . Therefore , for 
purposes of the ana lys i s  i n  the E I S , th i s  adaptat i on was not con s i dered 
( see Vol ume IV , Append i x  1 ) . Adaptat i ons to the convent i onal fac i l i t i es 
i nc l ude reconfi gurat i on of A ,  B ,  and C areas , the reducti on of  the s i ze 
of C area , and movement of F2 , F3 , F4 , and severa l J areas ( J 1 -J4) . 
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fi gure 3 - 1 3  
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Fi gure 3 - 14 
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There are 1 0  mi  of new road proposed ; but about 1 00 mi of road are 
proposed to be upgraded to serve the SSC . The proposed water source i s  
an expans i on of the eXi st i ng Stockbri dge wel l f i el d and new wel l s  at 
remote s i tes . An ex i st i ng mun i c i pal wastewater treatment pl ant i s  al so 
propo sed for use ( see Tabl es 3 - 3 ,  3 - 4 ,  and 3 - 5 ) . 

The est i mated bul k vol ume of excavated earth mater i al s  from tunnel s and 
shafts  woul d be about 2 . 6  mi l l i on yd 3 •  

The d i sposal opt i ons  for the excavated mater i al s proposed by Mi ch i gan 
i ncl ude : 1 )  Commerc i al proces s i ng of acceptabl e i nert materi al , 
2 )  d 'i sposal of  i nert materi al unacceptabl e for conunerci al proces s i ng at 
any of e i ght quarr i es l ocated al ong the peri phery of the col l i der ri ng 
(max i mum haul i ng d i stance 20 mi l ,  3) tran sport i ng l eachabl e materi al 
( shal e cont ai n i ng pyri te ,  coal conta i n i ng sul fur , and gypsum) to type I I  
or type I I I  l andfi l l s .  

An al ternat i ve to the state ' s  proposal s woul d  be to treat l eachabl e 
mater i al s ( pyri te , coal conta i n i ng sul fur , and gypsum) and make them 
non - l eachabl e or reduce the i r  l eachabi l i ty s i gn i fi cantl y .  

The proposed M i c h i gan s i te i s  al most total l y  hel d i n  pri vate ownersh i p  
( see Tabl es  3 - 5  and 3 - 6 ) . There are 333 parcel s i n  the proposed fee 
s i mpl e area . The n umber of rel ocat i ons  esti mated to be requ i red are 
221 . 

3 . 4 . 5  North Carol i na S i te 

The proposed s i te i s  l ocated i n  the north central port i on of  North , 
Carol i na ,  approx i matel y 1 5  mi  northeast of Durham ( see F i gures  3 - 1 5 and 
3- 1 6 ) . It i ncl udes port i ons  of Person , Granvi l l e , and Durham Count i es . 
The enti re tunnel wou l d  be con structed by tunnel i ng i n  gran i te and 
metamorphosed vol can i c  and sed i mentary rocks bel ow the water tabl e .  

The North Carol i n a  s i te i s  i n  a b i ol og i cal l y  ri ch P i edmont area , i n  the 
headwaters of t h ree major streams . Much of the s i te i s  und i s turbed by 
farmi ng or urban devel opment and i s  domi nated by forest , i ncl ud i ng m i xed 

' dec i duous upl and and l owl and spec i es and shortl eaf p i ne stands , espe
C i al l y  m i xed with  o a k .  Wetl ands present i ncl ude emergent and forested 
pal ust r i ne systems associ ated w ith  streams and farm pond s ,  r i veri ne 
systems , and al so l acustri ne systems i n  the form of man -made reservo i rs .  
Commerc i al t i mberi ng i s  much more i mportant than the cropl and agri cul 
tural product i on i n  the area . 

There are no adaptat i ons proposed to e i ther the tech n i cal  or conven 
t i onal fac i l i t i es ( see Tabl e 3 - 3 ) . Approxi mately  40 mi  of new road are 
proposed to be constructed and approxi mate ly  1 0  mi of road upgrad i ng 
woul d be requ i red . Twenty- one mi of  gas p i pel i ne woul d al so be 
i n stal l ed to  support the SSC ( see Tabl es  3 -3  and 3 -4) . 

l CHP3A3368856 [ IS  Vol ume I Chapter 3 
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fi gure 3- 15 

REGION OF THE PROPOSED NORTH CAROLINA SITE 
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Fi gure 3- 16  
PROPOSED NORTH CAROLINA SITE 

E IS  Vol ume I Chapter 3 



Proposed Act i on and Al ternati ves 3 -48 

Water suppl y for the vari ous fac i l i t i es i s  proposed from exi st i ng reser
vo i rs i nc l ud i ng Lake Butner and Mayo Reservo i r ,  and n e w  wel l s i n  the 
area . Sewage treatme nt woul d be s uppo rted by exi st i ng mun i c i pal systems 
( see Tabl e 3 - 3 ) . 

The est i mated bul k vol wile of  exc avated earth :::lateri al s from t unnel s and 
s h aft s woul d be about 2 . 7  m i l l i on yd 3 •  

The State of North Carol i n a  has proposed 1 )  to d i spose o f  the excavated 
mater i al s at 1 7  d i fferent l ocat i on s  (maxi mum haul i ng d i stance woul d be 
l ess than 4 m i l or 2 )  to sel l or donate excavated mater i al to l ocal  
producers of aggreg ate . 

About 288 t ruckl oads per day woul d be requi red to haul  away the exc a 
vated materi al s i f  s i x  TBM ' s operated s i mu l taneousl y .  

N i nety percent of  t h e  proposed North Carol i na s i te i s  i n  pri vate owner
sh i p  ( see Tabl es l- 5 and 3 - 6 )  . .  There are 687 parcel s i n  the  proposed 
fee s i mpl e area . An e s t i mated 180 rel ocat i ons are requ i red . The n umber 
of rel ocat i ons  coul d vary as much as 70%.  The number of rel ocat i ons  are 
smal l compared w i th �he number of parcel s due to the l arge number of  
fore sts  and wood l ots . 

3 . 4 . 6  Tennessee Si te 

The proposed s i te i s  i n  the central bas i n  o f  Tennessee ,  approx i matel y 
30 m i  southeast of  Nashv i l l e  ( see F i gures 3 - 1 7  and 3 - 18) . The s i te 
i ncl udes port i ons  of  Bedford , Marshal l ,  Rutherford , and W i l l i amson 
Count i es .  The tunnel woul d be con structed ent i rely by tunnel i ng tech 
n i ques i n  homogeneous l i mestone ly i ng bel ow the wate� tabl e .  

The central bas i n  o f  Tennessee i s  one o f  the most ecol og i cal ly  d i verse 
i n  the reg i on and i s  the host of many rel i ct popul ati ons . The area i s  
domi n ated by m i xed dec i duous forest . Agr i cul tural product i on i s  
smal l - scal e ,  as i s  t i mber product i on .  L i vestock i ncl udes the Tennes see 
wal k i ng horse . There are several spec i al ty ranches i n  the i mmed i ate 
v i c i n i ty of the proposed s i te .  Al though there are s i gn i fi cant wetl and s 
i n  the reg i on ,  wetl ands are not a prom i nent feature o f  the project area . 
Most of  the wetl ands present are farm pond s ;  forested , emergen t ,  and 
ri ver i ne wetl ands al so occur i n  the area .  Aquat i c  resources i n  the 
reg i on i ncl ude the Duck R i ver . 

The one proposed adaptat i on to the techn i cal  systems at the Tennessee 
s i te i s  the use of an i njector fac i l i ty l ocated near tunnel depth ( see 
Tabl e 3 - 3 ) . For the purpose o f  th i s  anal ys i s ,  al l of  the booster 
fac i l i t i es were a s s umed to be l ocated at the s urface i n  cut - and - cover 
construct i on s i m i l ar to the other s i te al tern at i ve s .  

There are a few adaptat i ons  of the convent i onal fac i l i t i es :  l ocati on  of 
E7 , and al ternate shapes to F2 , J l , J 2 ,  and J4 ( see Tabl e 3 - 3 ) . 

lCHP3A3368859 E I S Vol ume I C hapter 3 
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Fi gure 3 - 1 7  

REGION O F  THE PROPOSED TENNESSEE S ITE 
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Fi gure 3- 18 
PROPOSED TENNESSEE SITE 
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M i no r  requ i rements for transportat i on and i n frastructure devel opment are 
proposed ( see T�bl �s 3 -3  and 3 -4 ) , i ncl ud i ng approxi mately  13  mi of new 

. roads , 30 mi of power l i nes to substat i on s ,  and 1 5  mi  of gas serv i c e .  
Tennessee proposes t o  u s e  the Con sol i dated Ut i l i ty D i str i ct o f  Rutherford 
County , Bedford County Ut i l i ty Di stri ct , Col l ege Grove Mun i c i pal  System , 
and Marshal l County Board of Publ i c  Uti l i t i es for watar serv i ce for the 
SSC . Sewage treatment woul d  be prov i ded by the mun i c i pal fac i l i t i e s ,  
approx i mately  6 m i  from the campus area . 

The est i mated bul k vol ume of excavated materi al s from tunnel s and shafts 
woul d  be about  3 mi l l i on yd 3 •  

The State of Tennessee has proposed three al ternat i ves  for the d i sposal 
of the excavated mater i al s :  1 )  the l i mestone coul d be crus hed and used 
by cont ractors duri ng s i te devel opment for roadway surfaC i ng ,  road bases , 
asphal t m i xes , concrete aggregate , and construct i on emban kment materi al s ,  
2 )  the  l i mestone coul d be sol d ,  and 3 )  the l i mestone coul d be permanentl y 
d i sposed of at about 34 d i sposal s i te s :  excavated materi al h aul i ng 
d i stance wou l d  be l ess than 1 mi . 

About  288 truckl oads per day woul d  be requ i red to h aul the excavated 
;. mater i al s  i f  s i x  TBM ' s  operated s i mul taneousl y .  

Al l proposed l and s i n  Tennes see are currentl y i n  pr i vate ownersh i p  ( see 
Tabl es 3 - 5  and 3 -6 ) . There are 434 parcel s .  Ant i c i pated rel ocat i ons  
total 1 28 .  There are many more parcel s than rel ocat i ons due to 
agri cul tural  l and use . 

3 . 4 . 7  Texas Site 

The proposed s i te i s  l ocated in  the northeast port i on of Texas , approx
i mately  25  mi south of Dal l as and 35 mi  southeast of Fort Worth ( see 
F i gures  3 - 1 9 and 3 - 20 ) . The proposed s i te i s  enti rel y  i n  El l i s County . 
The fac i l i ty wou l d  be constructed by tunnel i ng techn i ques i n  chal k and 
marl between the u nderl y i ng reg i onal  water tabl e and an overl y i ng ,  
areal l y  exten s i ve veneer of saturated sed i ments and i sol ated perched 
aqu i fers . 

. 

The Texas s i te i s  l ocated i n  the ari d tran s i t i on between the eastern 
dec i duous forest and the p l a i n s .  The forests  i n  the area are p r i mari l y  
north of  the s i te and have canopy he i ghts wh i ch are much l ower than those 
typ i cal of the eastern and mi dwestern s i tes s i nce water i s  rel at i vely  
scarce . However , there are s i gn i fi cant water re sources i n  the area , 
i ncl ud i ng Lake Bardwel l .  Wetl ands are not a promi nent feature of the 
project area i n  Texas . Most of the wetl ands are smal l stock pond s ,  and 
some pal ustr i ne  forested wetl ands al so occur i n  the reg i on .  Most of the 
forested wetl ands are confi ned to r i par i an areas associ ated w i th 
ephemeral streams . Agr i cul tural and l i vestock product i on are i mportant 
i n  the area of the r i ng .  

l CHP3A3368862 E I S  Vol ume I Chapter 3 
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f i gurQ 3-19 

REG ION OF THE PROPOSED TEXAS SITF 
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Fi gure 3-20 
PROPOSED TEXAS SITE 
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There are no proposed s i te adaptat i on s  to the techn i cal or convent i onal  
des i gns  ( see  Tabl e 3 - 3 ) . Few add i t i onal  fac i l i t i es in i nfrastructure 
are proposed ( see  Tabl es  3 -3  and 3 - 4 ) . About 30  mi  of  new road and 
23 mi of  road upgrades are proposed .  

Exi st i ng mun i c i pa l  water suppl y fac i l i t i es are propos ed t o  support the 
SSC campus and far cl uster. Thes e  systems have suffi c i ent exces s  
capac i ty t o  support project need s .  Remote - s erv i ce areas wi l l  be  
suppl i ed by new wel l s .  Sewage wi l l  be  treated by an on-s ite p l ant . 

The estimated bul k vol ume of excavated earth materi al s from tunnel s and 
shafts woul d  be about 2 . 6  mi l l i on yd 3 and woul d cons i st  of  Aust i n  chal k 
and marl . 

The State of  Texas has  proposed two al tern at i ves  for the d i sposal of 
Aust i n  chal k and two for marl . These al ternati ves  for chal k are : 1 )  to 
sel l Aust i n  chal k to the TXI cement manufacturi ng company � the maxi mum 
haul i ng d i stance wou l d  be about 2 5  m1 ( t here coul d be 288 truckl oads per 
day to the TX I pl ant i f  s i x  TBM ' s operated S imul taneous ly) ; 2) to use 
Aust i n  chal k for road construct ion . Marl d i sposal al tern at i ves are : 
1 )  to d i spose of  marl i n  four quarr ies ,  or 2 )  to d i spose of marl at  new 
l andfi l l s  c lose to shafts . 

Approxi matel y 95  percent of  the proposed s i te i s  <:urrent1y i n  pri vate 
ownersh i p  ( see  Tabl es  3 - 5  and 3 - 6 ) . There are 318 parcel s ;  1 7 5  re-
l ocat i ons are ant i ci pated . 

< 

3 . 5  COMPARI SON OF IMPACTS AMONG SITE AlTERNATIVES 

The i mpacts of  construct ing and operat i ng the SSC have been eval uated 
for each of the  s even s i te a l ternati ves . The detai l ed ana l ysi s of 
i mpacts i s  presented by the type o f  resource a ffected , by state ,  i n  
Chapter 5 .  The compari son o f  impacts t o  resources among s i te s  i s  sum
mari zed - in Tabl e 3 - 7 . A prel imi nary decommi s s i on i ng pl an and order of 
magn i tude cost estimate i s  g i ven  i n  Vol ume IV, Append i x  3 .  

There woul d  be both temporary impacts and i rrevers i b l e  and i rretri evabl e 
adverse i mp acts from construct i ng and operat i ng the  SSC at any of the 
s i te al ternat i ves . These  impacts were esti mated assum i ng that 
mi tigat i ons  summari zed in Secti on 3 . 6  as  design-control l ed or 
DOE -commi tted woul d be a ppl i ed .  Cumul at i ve impacts wh i ch would resul t 
from imp l ementi ng the SSC are d i scussed bel ow. See Secti on 5 . 2  for a 
more detai l ed d i scuss i on of  cumul at i ve impacts .  

Natural and depl etabl e resources wou ld  be consumed i n  the constructi on 
and operat i ons  of the SSC . These resources  i ncl ude sand ; gravel ; aggre
gate ; deri ved materi al s such as cement , gypsum ,  gl ass ,  steel ; and power 
and water . I n  add i t i on ,  l and woul d be consumed i n  the devel opment of 
the SSe. Construct i o-A materi al s requi red for the SSC techni cal �nd con
vent i onal faci l i t i e s  represent 1 es s . than 5 percent of  the annual produc
t i on of  the i nd i vidual resources ( see Sect i on 5 . 6 ) . Tabl e 3-8 summari zes · 
the i mpacts o f  S SC - rel ated consumpt i on of  natural and depl etabl e resources . 

l CHP3A3368865 [ I S  Vol ume I Chapter 3 
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Tabl e 3-7 

POTENTIAL IMPACTS OF CONSTRUCTING AND .OPERATING THE SSC AT S ITE ALTERNATIVES 

North 
Impacts Arizona Co lorado I l l ino i s  M ich igan Caro l ina Tennessee Texas 

loss of oi l and 0 <201 0 
gas we 1 1 s  

<1018 0 0 0 

loss of meta l l ic Uneconomic  None None Hone UneConomic Uneeondnic None 
resources 

loss of quarri es 0 0 0-219 0-22 0-21 7  0 0 

Water supply Groundwater Groundwater Grounc:twater Groundwater Surface water Surface water • Surface water 
supply: supply : supply: supp ly: supp ly: use supp ly: use supp ly: use 
may i n i t iate purchase of i ncrementa 1 incrementa l of 23% of lake of moderate of sma 1 1  
local over- groundwater i ncrease to i ncrease to Butner excess inerllTlent of increment of 
draft now going to regiona l over- loca l over- capac i ty exeess excess 

other uses draft draft capacity capac i ty 

A i r  pol lut ion emiss ions 
increase dur ing operat i ons (% increase over 
base l i ne cond i t i ons)  

CO 0 . 19 0 . 55 0 . 1 2  0 . 14 0 . 45 0 . 51 0 .84 
tIC 0 . 04 0 . 17 0 . 03 0 .04 0 . 1 0  0 . 08 0 . 29 
HOx 0 . 06 0 . 14 0 . 10 0. 13 0 . 04 0 . 30 0 . 10 
TSP 0 . 1 2  0 . 33 0 . 4 1  0 . 30 0 . 65 0 . 29 0 . 61 

Construction amb i ent 9 , 300 9 , 300 2 ,200 2 . 200 9 ,300 9 . 300 9 .300 
no ise (acres 
rece iv ing a no ise 
i ncrease gre�ter • 
than 10 dBA) 

Number of peop le l iv i ng 0 5 454 
in areas with a 10-15 62 136 55 25 

dBA background dur ing 
construct i on 
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Tabl e 3 - 7  (Cont)  

POTENTIAL IMPACTS OF CONSTRUCTING AND OPERATING THE sse AT S I TE ALTERNAT IVES 

Impacts 

Number of people l iv i ng 
w i th a 60-70 dBA baek
ground dur ing 
construction 

Number of people l iv ing 
in areas w i th a 55-60 
dBA background dur ing 
operat ions 

Habi tat loss : 
sens it ive 
COirmun It les,  
ccmnerc l a l  and 
reCt'eat. lona 1 

Wet lands4 

Arizona 

� o  

o 

S�norar'l dC5ert 
cactus loss 

G 1 1a ronster/ 
desert tortoise 
hab itat loss : ' 
E ,  F. B areas 
where found 

B ighorn sheep 
Impact-neg l i g i b le 

None 

Co lorado 

3 

3 

Short-grass 
pra ir ie  
hab itat loss 
negl i g i b l e ;  
;:lronghorn 
ante lope 
habitat loss 
poss i b le 

4 acre 
( 8 .  [ 1 )  

I l l ino i s  

1 . 246 

45 

Agr icultl!re/ 
urban i ntens i ve 
managed land. 
Neg 1 i g l b  le 
hab itat los:? 

Intens ive 
cu l t ivat ion 
or urban use. 
Sane remnant 
pra i r ie loss 
poss ible  

M ich igan 

40B 

24 

Cu h i vatBd 
land , SOl"le 
t imber hab itat 
loss 

190 acres 199 acres ' ( Fl'l"'Iti '!an(A, 
n, F8 , F9 , 
no,  J6 ) 

B) . (A,  B, E l ,  E4 
E 5 ,  F l , 1'9 , 
n e ,  K2) 

North 
Care 1 i na 

705 

60 

Sl"W �m i que 
na l.l !  tr!t loss 
poss i b le 

41 acres 
( 4. ,  B, [2 ,  
E3 . F7 ) 

Tennessee 

832 

24 

Some unUStlii -,,I 
re 1 1  ct p lant 
and an ima l 
corrmun ity 
less poss ibk;  
di sturbance to 
cave system 
�oss l b le 

38 ac,'es ( A ,  B, F l ,  
K2 , K5 ) 

Texas 

314 

19 

Mos t ly c LJ l t hated; 
some black land 
pra i r i e  loss 
poss i b l� 

3 acres (A ,  B, 11:6) 
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Tabl e 3-7  (CORt) 

- POTENTIAL IMPACTS OF CONSTRUCTING AND OPERATING THE sse AT SITE ALTERNATIVES 
("') :t: 
� 
W 
:> 
w 
(,.oJ 

North en 
(X) Impacts ArIZona Colorado I l l ino i s  Michigan care 1 i na Tennessee Texas co 
en 
co 

Radiat ion 
Increase In dose 
to max ima l ly 
exposed ind i v i dual : 
(% of background) 

Construct i on 0 . 001 0 . 001 <0 .001 <0 . 001 <0 . 001 <0 .001 cO . OOl 
Operat ions 0 . 002 0 . 003 <0 .001 0 .001 <0 .001 <0 .001 <0 . 001 (% of l im i t  

40 CFR 6 1 )  
Construct i on a a a a a a a 
Operat ions 0 . C08 0 . 012 0 . 016 0 . 012 0 . 004 0 . 008 0 . 008 

Increase In dose 
(% of background) 
to co l lect i ve popu lat i on due to: 

Construct i on <0.001 <0 . 001 <0 .001 <0 . 001 <0 . 001 <0 . 001 <0 .001 � 
Operat ions <0.001 <0 . 001 <0 .001 <0 . 001 <0 . 001 <0 . 001 <0 . 001 -s 0 -0 

I ncrease i n  dose <0 .001 <I>'. 001 <0. 001 <0 . 001 <0 . 001 <0. 001 <0 . 001 0 VI (% of background) ('!) 
to co l lect ive a.. 

popu lat i on due to :> I'T1 low level radi oact lvs n - r+ 
til waste transportat i on ...... 

0 
< 

I ncrementa l annual :s 0 0.499 0 . 338 0. 560 0 .640 0 . 835 0 . 665 0 . 575 ..... 
dose (person rem) to AI 

c: :s 
3 each truck dri ver due a.. 
I'D to low level rad io- l:. - act i ve waste ..... 

transportat i on6 r+ 

9 I'D 
-s 

CII Construction Traff ic :s 
"d AI 
r+ Injuri es/yr 40 10 9 . 5  16 5. 5  2 . 3  8 . 2  r+ 
I'D Fata l i t ies/yr 0 . 6  0 . 2  0 . 1  0 . 2  0 . 1  0 . 1  0 . 2  ...... 
-os < 

('!) 
w Regiona l Land Use Major Major Few changes Moderate Moderate Moderate Moderate VI 

Changes changes changes changes changes changes changes 
w 

I 
t.n ...., 



Tabl e 3-7 (Cont) 

- POTENTIAL IMPACTS OF CONSTRUCTING AND OPEP�TING THE SSC AT SITE ALTERNATIVES 
("") ::l: "'C W 
):10 W w North 
en 
CO Impacts Arizona Colorado I l l i no i s  Michigan Caro l i na Tennessee Texas 
CO 
en 
\0 

Prime & important 0 819 197 341 955 606 588 
farmlands converted 
for SSC use (acres ) 

Rat i o  of prime & 0 0. 0005 0 . 0003 0 . 0006 0 . 001 0 . 0014 0 . 0015 
important farmlands 
converted for SSC use 
to affected County 
inventory 

Seen ie/v i sua 1 Reg ion9 l Neg l i g ible8 Local Loca l Loea 1 Loca l Reg lona17 
impact 

H istorica l s i tes 109 To be 10911  312 To be To be To be 
Ident i f i edlO ide'1t if ied13 Ident i fi ed ident l f i ed15  

Preh i stor ic/ 79 To be 551 1  To be To be To be To be "'C 
archaeological ident i f i edlO ident ified12 identified13 Identified14 ident i f i ed15  ""'5 
s i tes 0 

"'0 
0 

Nuntler of jobs V' ttl Q.. 
Direct , peak yr 

3 , 982 
l> 

,." Construction 3 ,976 3 , 452 3 , 827 3 , 858 3 . 775 3 ,819 (') 
-

% increase 0 .27  0 . 27 0 .09 0 . 17 0 . 37 0 . 52 0 . 18 r+ 
tn ..... 

0 
< Ind irect , peak yr :::s 0 --" Construct i on 5 , 6le 6 , 453 7 , 044 5, 838 5,859 5, 756 5 , 923 QI 
£:: 

% increase 0 . 39 0 . 45 0 . 18 0 . 26 0 . 57 0 .81 0 . 28 :::s :3 a. ttl 
Di rect , f i rst yr > - ...... 

Operat ions 3 , 248. 3 , 248 3 ,248 3 , 248 3 , 248 3 , 248 3 , 248 r+ 
n % increase 0 . 18 . 0. 19 0 .08 0 . 14 0 . 28 0 .40 0 . 13 m =r '""> QJ :::s "'0 Indi rect . fi rst yr QI 
r+ ("i-ttl Operat ions 2 , 9 1 2  3 , 133 3 , 796 3 , 074 3 , 151 3 , 638 3 , 265 -I, 

""'5 % increase 0 . 1 6  0 . 18 0 . 09 0 . 13 0 . 27 0 . 45 0. 13 < (0 w V) 

W 
I U'I 0) 

,. 



Tabl e 3-7 (Cont) 

- POTENT IAL IMPACTS OF CONSTRUCT ING AND OPERAT ING rUE sse AT S I TE ALTERNAT I VES 
n 
:l: 
" 
w 
» 
w 
w 

North Ol CO Impacts Ari zona Co 1orado I l l i no i s  M i ch igan ea. r·o 1 i na Tennessee Texas CO 
....... 0 

Tota l SSC-re l � ted 
earn i ngs . peak yr 

Cor:struct i on 
( l 06 1988 S )  3 1 2 . 6  327 . 3  336 . 0  3 1 8 . 2  266 . 4  259 . 9  304 . 6  
% i ncrease 0 . 88 0 . 98 0 . 34 0 . 54 1 . 35 1 . 96 0 . 58 

Tota l SSC-re lated 
earn i ngs . f i �s t yr· 

Operat 1ons ( 1 06 1988 S 1 �8C 3 181 . 7  2 07 . 1 1 85 . e  1 £2 . 5 1 74 . 9  1 86 . 4  
% i nCi'\:ldSe 0 . 4 2  0 . 46 o 2 0  0 . 30 o 74 1 . 18 0 . 30 

D i rect SSC sa les 
demand . peak yr 

Construc t i on 
( t 06 1988 $ )  250 . 4 265 . 6  231 4 240 . 8  238 . 2 2 16 . 2 230 . 4  

" 
D i rect SSC sales '"1 

0 demand , f i rst yr "0 
Operat i ons 0 VI 
( l C6 1 988 $ )  1 59 . 1  1 50 . 4  1 46 . 8  157 . 4 143 . � 1 'i2 2 144 . 5  ro 0.. 

Tota l SSC-re lated :l::a m sa les , peak yr ,,) - rl' 
(,I) Con�truc t i on 

0 < ( 1 0  1988 $ )  370 . 5  479 . 13 496 . 5  465 0 4 1 5 . 2  404 . 2  446 . 1 ;:$ 
0 -" 

Tota l SSC-re lated J:U 
c: ::::) 
3 sa les , f i r5t yr a.. (l) Operat i ons » - ( l 06 1 988 $ )  235 . 8  268 . 1 3 01 . 7 282 . 1  247 8 281 2 267 . 9  � 

,-+ 
n (I) 
::r Tota l Poou lat i on � 
J:U Impact . �ak yr20 ::::) 

'0 J:U t-+ Construc t i on 1 3 , 243 8 , 349 9 , 886 6 , 67 6  15 . 057 1 4 , tJ39 9 , 884 ..... 
(I) % increase 0 . 43 0 . 38 0 . 1 3 0 . 1 4  0 . 83 1 .  1 2  0 . 28 

-'. 
� < 

(I) 
w VI 

Tota l Popu 1at i on 
Impact , f i rst yr20 

w 
Operat ions 1 0 , 486 6, 299 8 , 250 5 , 283 1 2 , 960 12 , 691  7 , 96 1  I 

V1 " i ncrease 0 . 29 0 . 26 0 . 1 1  0 . 1 1 0 . 65 0 . 93 0 . 20 \0 
- ... � .. �:;., . .  



Tabl e 3 - 7  (Cont) 

- POTENTIAL I MPACTS OF CONSTRUCTING AND OPERATING THE sse AT SITE ALTERNATIVES 
n 
::J: 
� 
W 
» 
w 
w North en 
CO Impacts Ar i zona Colorado l l l i no i s  Mich i gan Care 1 1 113 Tennessee Texas CO 
....., 
- -

Hous ing demand . 
peak yr 

Construction 3 . 614 2 . 290 2 . 700 1 . 830 4 . 070 3 . 990 2 . 700 

Housing demand . 
first yr 

Operat ions 2 .459 1 , 520 1 , 950 1 . 260 2 . 870 2 . 970 1 . 880 

School 
enrollment s .  
peak y r  

Construction 2 . 759 1 , 700 2 . 029 1 . 374 2 . 972 2 , 9&8 2 . (lS i 
% increase 0 . 4  0 .4  0 . 1  C . l  0 , 8  1 . 1  0 . 3  

School 
enro llments , 
first yr � 

Operations 2 , 510  1 , 463 2 , 004 1 . 262 2 , 513 3, 058 1 , 900 -s 
0 

% i ncrease 0 .3 0 . 3 0 . 1  0 . 1 0 . 7  0 . 9  0 . 2  '0 
0 
(I) 

Add it 'lona 1 ct) 

teachers needed. 0-

peak yr » 
I'T1 n 
- Construction 143 SlO 99 63 HI) 147 1 13  r+ 
(I') % i ncrease 0 .4  0 . 4  0 . 1  0 . 1  0 . 8  1 . 1  0 . 3  .... 

< 
0 
� 

0 Add i t i onal 
-- teachers needed. OJ 
c � 
3 first yr 0-
ct) Operations 130 78 98 58 161 151 106 » 
- % increase 0 . 3  0 . 3  0 . 1  0 . 1  G . 7  0 . 9  0 . 2  --

n 
r+ 
ct) 

':r Total public -s 
OJ emp loyment , � 

"0 OJ 
r+ peak yr r+ 
ct) Construction 477 296 329 210 495 456 368 

.... 
-s < 

% i ncrease 0 . 4  0 . 4  0 . 1  O . !  0 . 8  1 . 1  0 .3  ct) 
w (I) 

W 
I 

en 
0 



Tabl e 3-7 ( Cent) 

..... POTENTIAL IMPACTS OF CONSTRUCTI NG AND OPERATING THE SSC AT S ITE ALTERNATIVES 
("'") 
:t: 
'"'0 
W 
):10 
W 
w 
0'1 North 
CD Impacts Ar izona Co lorado 1 1 1  i no i s  M ich i gan Care 1 i na Tennessee Texas CD 
....., N 

Tota l pub l ic 
anp loyment , 
f i rst yr 

Operat ions 377 223 275 167 425 396 297 
" i ncrease 0 . 3 0 . 3  0 . 1  0 . 1  0 . 7  0 . 9  0 . 2  

Net SSC-re lated 
changes in state 
government revenue 
peak yr 

Construct ion 
( $  mi l l i on )  1 1 . 2  1 1 . 4  1 0 . 9  12 . 4  15 . 2  1 1 . 1  S . B  

Net SSe-re lated 
changes i n  state 
government revenue 
f j rst yr '"'0 

""l 
Operat ions 0 
( $  m i ll i on )  4 . 4 4 . 5  6 . 0  4 . 6  8 . 4  5 . 6  3 . 2  '0 

0 

Net SSC-re latp.d 
V) 
CD 

changes in local  
0.. 

government f inances, ):10 
I'T1 pr imary coun t i es ,  

(") 
-. ..+ 
Vl peak yr �. 

0 

< Construct i on ;:, 
0 ($ mi l l ion)  ( 2l . 5 ) 3 . 6  ( 6 . 1 ) 3 . 1  ( l . 5 )  0 . 4 )  l . 9  � AI 

s:: ;:, 
3 Net SSC-re lated 0.. 

CD cnanges in loca l  ):10 
..... government f inances , � 

c-+ 

("'") pr imary count ies ,  CD 

::r f i rst yr -s 
'" Operat ions 

::s 

"C AI 

c-+ ($ mi l l i on )  3 . 7  8 . 6  5 . 4  3 . 2  3 . 4  2 . 2  2 . 9  c-+ 

CD 
..... 

-s < 
CD 

w M i les 4- lane h ighway 1 51 6  0 4 2S 6 5 
V) 

M i les 2- lane road 37 15 92 3 7 12 4 22 
w 
I 

0'1 
..... 
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Tabl e 3-7 (Cont) 

POTENTIAL IMPACTS OF CONSTRUCTING AND OPERATING THE SSC AT S ITE ALTERNATIVES 

Impacts Ar i zona Co lorado I l l ino i s  

M i les road upgrades 20 91 20 

M i les 1- lane road 8 2 

Upgrades 
i nterchanges 0 0 2 

I nd i rect traff ic 
increase (%) 0 . 4  14 

I .  
2 .  

Approximate ly 3 0  we n s  w i th i n  1 m i  of r i n g ;  number a�fected unknown . 
Two aggregate quarr il::s near " i ng ;  11'1ay be affected . 

3. 

M i ch igan 

99 

2 

o 

1 

North 
Caro 1 1 na 

10 

2 

3 

3 

Tennessee Texas 

12 23 

3 4 

o 

4 3 

4 .  
Are! of land near E and F � j tes that wou l d  experi ence an i ncrease I n  amb i en t  no i se leve ls greater than 1 0  dBA . 
lila max imum acreage of �t lands that cou ld be Impacted dur i ng construct ion of surface he 1 1  it ies for the proposed act ion . Wet l ands occllrr i ng 
w i t h i n  Area C ,  the J s i tes , and s i tes 1':3 and K4 Ilre not consldered here because these s ites are future eXj::ans i 'Jn areas and may not be devel oped 
( see Sect ion 3. 7 . 3 ) . " 

""5 5 .  
6 .  
7 .  

8 .  
9 .  

1 0 .  

1 I .  
12 .  

13. 
1 4 . 
15 .  
1 6 .  
1 7 .  
18.  
19.  
2 0 .  

Assumes t ha t  low leve l radioact ive wastes wcu ld b e  transported t o  R ich land, Washi ngton . 
Assumes 2 truck drivers w i th 12 t r i ps per year to R ich land, Washi ngton . 
Ar i zona : Due to impacts en reg i ona l ly important re�ources . Texas : A l l are 10ca 1 iw.pacts except one . V i e�s from a ragi cna l ly important 
recreat iona 1 lake may be aff:ected . 
Because of the very low popu lat ion dens ity i n  the Co lorado s i te area,  few peop l e  would v i ew  project fac i l i t ies . 
C u l tura l  resource surveys of the Ar izona s i te may have been cc.mple:ted i n  Ie.nown Impact ueas . Other s 'i tes may be found in anC i l lary 
act i V i ty/construct i on areas . Eva l uat ions of known s i tes are not comp leted. 
H i stori c  and preh istorlc/archaeo iog ica l s urveys have not been performed at the Colorado s i te.  However , s \tes are ant iC ipated , 
par t i cu larly a l ong dra i nage channe l s .  
Known s i tes based . on surveys to date a t  I l l ino i s  s i te .  Further surveys t o  be perfonned . Add i t iona l s i tes are ant i c i pated . 
Prehi storic/archaeo log i ca l surveys have not been 'perfonred at tre M ic h i gan s i te .  However , nL�merous s i tes are ant lc i pated, part icu larly 
i n  up land and wet land locat ions . 
H i stor i c  and preh i stor i c/archaeolog ical s urveys h�ve not been performed at the North Caro l i na � lte. However, s i tes may be encountered. 
H i stori c  and preh i stor i c/archaeolog ica l surveys have not been pef'fonnp.d at the! Tennessee s i ta .  t-;owever . s i tes may be encountered . 
H i stori c  and preh i stor ic/archaec iog ica l surveys have not been perfonned at the Texas s i te .  Ho\<o'cver , s i tes may be encountered. 
Road impacts for Ar izona are based on an a l ternatJve road p lan as d i scussed In Volume I ,  Chapter 5 .  
Two proposed rock quarr ies near r i n g ;  may b e  affected . 
A�proxlmate ly 25 we l l s w i t h i n  1 mi of r i ng; n ll11ber affected unknown . 
Two rock quarries near r i ng ;  may be affected. 
Numbers i nc l ude natural I ncrease and I n -m igrat lon . 

Sources :  Ar izona Department of M i nes and M i nera l Resources 1984 : Garner 1988 ; Manhardt 1988 ; McHugh 1988 ; M ichigan Department of Natura l 
Resources 1987 ; M i ch igan 0 1 1  and Gas Ccmntss ion 1988 ; Peterson et a 1 .  1985 ; Petr0 1eum Infomat lon Corp . 1988; Re id 1988; State of 
Co lorado 1988; U . S .  Bureau of M i nes 1988 ; Wi tcher et a l .  1979.  
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Tabl e 3-8 

NATURAL AND DEPLETABLE RESOURCES 
I RREVERSIBlY COMMITTED FOR SSC CONSTRUCTION AND OPERATIONS 

Resource 

Technica l  Fac i l it ies 

Low-carbon steel 
Sta in less steel 
Copper 
Iron 
N iob ium 
T i  tan i :.sn  

He l lllll 

Convent i onal Fac i l it ies 

Stee l ,  inc luding rebar 
Cement 
Sand 
Grave 1 (Roads and Concrete) 
F i l l ,  stone bedding 
Wood forms 
Concrete p ipe, b locks 
Glass 

Industria  1 
Potable 

D isturbed (Fac i l it ies and 
Infrastructure)** 

DOE T itle  (Fee s imple and 
strat ified fee) 

Electr ic power 
Natura 1 gas 

Construct ion* 
(quant ity, un its) 

44 , 000 tons 
>15 , 000 tons 
< 1 , 000 tons 

100, 000 tons 
500 tons/yr 
500 tons/yr 
50 mi ll ion ft3(std} 

30, 000 tons 
100, 000 tons 
100,000 yd3 
600 , 000 yd3 
200 , 000 yd3 

1 mi l l  i on board ft 

SOO, ooO tens 
100, 000 ftZ

' 

266 acre-ft 
77 acre-ft 

494 - 3 , 395 acres 

1 5 , 830 acres 

42 . 6  x 106 kWh 

Operat ions* 
(quant ity, units)  

14 m i l l ion ft3(std) 

1 , 775 acre-ft/yr 
400 acre-ft/yr 

227 - 1 , 327 acres 

15 ,830 acres 

888 x 106 kWh/yr 
55 HBtu/h 

* The quant it ies l i sted are order-of-magn itude est imates of major construct ion and 
operations resources .  These est ill'.ates are based on a conceptua l des ign a t  a generic s i te with 
assumed geology, topography, and infrastructure . 

** For s ite spec i f ic deta i ls ,  see Table 3-2. 

lCHP3A3368882 E I S  Vol ume I Chapter 3 
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3 . 6  MITIGAT IONS 

The fl exi b i l i ty of the SSC des i gn i ncl udes the actual pl acement of the 
r i ng footpri nt , the pl acement of shafts ( and the angl e sh i ft from 
vert i cal ) ,  and the pl acemen t of surface fac i l i t i es .  The fl exi b i l i ty 
associ ated wi th proposed s 'i tes i s  one of the s i te sel ect i on cri teri a ,  
spec i f i cal l y  the th i rd subcri teri on o f  " sett i ng . "  ( See Vol ume I I I ,  
Chapter 3 ) . The fl exi b i l i ty of  the des i gn and the s i te together prov i de 
the major mechan i sms for m i t i gat i ng i mpacts of the SSC con struct i on and 
operat i on s .  Therefore , the fl exi b i l i ty of the des i gn and the fl exi b i l 
i ty of the seven s i te al ternati ves are d i scussed wi th i n  th i s  sect i on 
address i ng mi t i gat i ons . Al ternat i ve s i te - spec i fi c .  m i t i gati ons wi l l  be 
addressed i n  the Suppl emental  E I S .  

Four types o f  m i t i gat i ons  have been d i scussed and asses sed i n  th i s  E I S .  
The fi rst type i ncl udes des i gn and s i te fl exi b i l i t i es .  The second type 
i ncl udes control l ed el ements  that have been i ncl uded i n  the conceptual 
des i gn of  the proj ect or i n  the state proposal for the purpose of 
reduc i ng the i mpacts of i mpl ement i ng the proposed project . The th i rd 
type i ncl udes those wh i ch woul d be requ i red of the DOE duri ng project 
i mpl ementat i on .  The DOE i s  commi tted to these mi t i gat i ons  e i ther 
because they are requ i red by pol i cy ,  statute , or regul at i on or because 
they woul d substant i al l y reduce an adverse i mpact of l arge magn i tude . 
The fourth type i ncl udes those wh i ch coul d be , but are not requ i red to 
be , devel oped duri ng fi nal project des i gn to reduce the ant i c i pated 
adverse i mpacts of the project . These types of m i t i gat i ons are 
i dent i f i ed i n  Ch apter 5 i n  response to the i dent i fi cat i on of adverse 
i mpacts that woul d tri gger the need for them . These m i t i gat i on s  may or 
may not be feas i bl e  or even des i rabl e ,  depend i ng on the fi nal project 
des i gn .  Whether these m i t i gat i ons coul d be appl i ed to . the SSC project 
wi l l  depend on the sel ected s i te ,  fi nal l ocat i on and des i gn of fac i l 
i t i e s ,  and fi nal des i gn - phase consul tat i ons  wi th Federal , State , and 
l ocal agenc i es .  

3 . 6 . 1  Des i gn and S i te Fl ex i bi l i t i es 

The conceptual des i gn of  the sse i s  presented i n  the Conceptual Des i gn 
Report and i s  the ba s i s of the ISP . The fl exi b i l i ty of each s i te al ter
n at i ve i s  summari zed i n  Vol ume I I I ,  Ch apter 3 .  

3 . 6 . 1 , ]  Des ign Fl exi b i l i ty 

The CDR descri be s a fl exi b l e  sse concept wi th nomi nal des i gn cri teri a .  
These cri teri a were deri ved from the requi rements  of the techn i cal 
systems . 

lCHP3A3368883 EIS  Vol ume I Chapter 3 



Proposed Act i on and Al tern at i ves  3-65  

Both  fl ex ib il i ty i n  sett i ng the boundari es of the final s i te cof'tf;gur
ati on  and adaptabi l i ty of  the SSC des i gn to l ocal �ond i t i on s  are needed 
to al l ow deve l opment of the conceptual des ign . The c'ons i derat;�s of 
fl exi bi l i ty and adaptafli l i ty are i mportant to opt imi ze the des i gn  to the 
characteri st i cs of the part i cul ar s i te and to ilHow mit igation by avoi d 
ance of wetl ands , fl oodpl a i n s ,  etc . 

A .  F 1  ex; bi ] i tv in Ring Ori  entat i on 

There i s  no preferred of'i entat i on for the overal l ring that i s  determi ned 
by the phys i cs of the des i gn . I t  i s preferred that the co1 1 ider ri ng be 

. l ocated i n  a horizontal pl ane . There i s  fl exi bi l i ty such that the tunnel 
can be t i l ted i f  a more effect i ve overal l configurati on i s  thereby 
ach i eved . However, the amount of ti lt from t he hori zontal must  not 
exceed 0 . 5  degree .  

B .  Fl ex i bi l i ty i n  Tunnel Depth 

There i s  great fl exi bi l i ty i n  tunnel depth s i nce the best overal l depth 
i s  determi ned by the topography and the geol og i c  strata al ong the al i gn 
ment of  t h e  co1 l ider tunnel . It  i s  desi rabl e that t h e  exper i mental 
fac i l i t i es be near the surface to prov ide conven i ent and economi cal 
ac{:ess for h eavy experimental · equi pment . Con s i derat i on needs to be 
g i ven to shaft depths around the r i ng s i nce they i nfl uence the construc
t i on cost and schedul e as wel l as operat i onal eff;�i ency . As a pract i 
cal  matter , i t  i s  des i rable that shaft depths be no more than several 
hundred feet . 

The accel erators that make up the i nj ect i on system w i l l  be buri ed under- , 
ground w i th a mi n i.mum of 1 5  ft of so i l  above them due to rad i ol og i cal 
s h i el d ing des ign constra i nt s .  It  i s  des i rabl e to mai nt a i n  a ini n i mum 
vert i cal  separation of 2 0  ft between the h i gh energy booster and the 
co1 1 i der  to fac i l i tate acces s  to one mach ine whi l e  the other i s  runni ng .  

C .  F l exi bi l i ty i n  Planar Configurat ion 

The p referred �ol l i der r i ng confi gurat i on l i es in  a hori zontal p l an e . 
There i s  some fl exi b i l i ty from a oor i zontal pl anar configurat i on wh i ch 
i s  tech n i cal l y  pos s i bl e .  For exampl e ,  the co1 1 i der r i ng tunnel may 
fol l ow a gentl e undul at i on of a certa i n  geol og i cal  l ayer , or  i t  may 
fol l ow a gentl e terra i n  to  enabl e cut - and-cover construct i on .  However, 
these l ead to compli cat i on s  in  constructi on ,  i nstal l at i o n ,  and 
operat i on .  

To pos i t i on the exper i mental h al l s  near the surface , upward fol d i ng of 
the co1 1 i der r i ng i n  the arcs may be desi rabl e .  An examp l e  of an 
upward fol d  confi g urat i on i s  g i ven i n  the CDR . Des i gn constra i nts are : 
1 )  the rad i us  of curvature out of the co1 1 i der pl ane shoul d not , i n  
general , be l ess  than about 1 mi l l i on ft , w i t h  no l ocal  sl ope l arger 
than 0 . 5  degree ; 2)  such curvatures  out of the co1 1 i der p l ane may occur 
on ly  i n  the arc reg i on s . 

l CHP3A3368884 E IS  Vol ume I Chapter 3 
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E .  Fl exi b i l i ty i n  land Requi rements 

land areas to sat i sfy the previ ously descri bed cons i d erat i ons  are sum
mari zed i n  Tabl e 3 - 1  and descri bed in deta i l  i n  Append i x  4 al ong wi th 
summari es  of the states ' proposed acqu i s i t i on pl ans . 

I n frastructure devel opments are summari zed i n  Tabl e 3 - 4 . A road network 
wi l l  be needed i n  the campus , i nj ector,  and experi mental areas ,-as wel l 
as to connect the cl uster reg i ons  and to prov i de access  to the serv i ce 
areas and access pO i nts around the 53-mi ri ng . Exi sti ng roads wi l l  be 
uti l i zed as much as pract i cabl e .  I n  add i t i on to easements for bri ng i ng 
uti l i t i es on s i te ,  d i stri but i on to the serv i ce areas around the r i ng 
wi l l  be needed . D i stri but i on coul d be wi th i n  eXi sti ng easements o r  may 
requ i re new easements . Depend i ng on the constructi on methods and s i te 
characteri sti cs , off- s i te l ocat i on s  for d i sposal of the spoi l s  excavated 
duri ng  tunnel i ng wi l l  be needed . 

There i s  fl exi b i l i ty i n  i nfrastructure requ i rements . For exampl e ,  i n  
both t he arc and cl uster reg i on s ,  i t  shoul d be poss i bl e  to cont i nue to 
use  ex i st i ng road s ,  ra i l road s ,  and uti l i ty easements as l ong as they do 
not i nterfere wi � the constructi on or use of SSC s urface bu i l d i ngs or 
the operat i on of the sse . Because col l i di ng- beam research depends on 
two smal l beams accuratel y h i tti ng each other head-on for many hours , 
stabi l i ty of  operat i on i s  i mportant .

· 
V i bration  from ra i l road s ,  

h i ghways , quarr i es , o r  heavy equi pment coul d b e  d i srupt i ve .  A desi gn  
constra i nt is  that  a rai l road l i ne shoul d not pass w i th i n  approxi mately 
3 , 000 ft of  an i nteract i on po i nt and that major publ i c  roads shou l d  be 
no cl oser than about 600 ft from an i nteracti on po i nt .  

Uncond i t i onal  fee s i mpl e ti t l e i s  requi red for al l areas l i sted i n  Tabl e 
3 - 5 ,  except poss i b ly  Areas 0 and I .  For those reg i on s  of the arcs i n  
wh i ch the center o f  the tunnel i s  50 ft or more bel ow the surface , a 
strat i fi ed fee estate for a stri p wi th a cross sect i on 70 ft by 1 , 000 ft 
i s  suffi c i ent . Al though obtai n i ng the abort/external beam areas (Areas 
I )  i n  uncond i t i onal fee s i mpl e woul d  be advantageous and g i ve the most 
fl exi b i l i ty ,  a strat i fi ed fee estate wi th vert i cal he ight 70 ft (35 ft 
above and bel ow the col l i der ri ng center l i ne )  i s  acceptabl e i n  those 
areas wi th at l east a 1 5 - ft separat i on between the ground surface and 
the  top of the strat i fi ed estate . 

On proposed Federal ly-owned l and , the OOE must have compl ete admi n i stra 
t i ve control of those ar�as i dent i fi ed as requ i ri ng uncond i t i onal fee 
s i mpl e t i tl e .  Wherever the requi rement for a strat i fi ed estate has  been 
i dent i fi ed ,  a permi t or use agreement from the Federal hol d i ng agency 
may be acceptabl e .  T i tl e t o  l and owned by a l esser pol i t i cal subd i v i 
s i on must be transferred to the Un i ted States . I n  Areas 0 and I ,  there 
i s  fl ex i b i l i ty wh ich  wou l d  al l ow th i rd party use at the d i screti on of  
the DOE .  
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1 .  Campus (Area A) The campus area wou l d  be fac i l i ty headquarters . 
Because of the focus of  techn i cal act i v i ty on the i nj ector compl ex , i t  
woul d be conven i ent to have the campus i n  a nearby l ocat i on . The exact 
s hape i s  total l y  fl ex i bl e .  

The campus l ayout , i nc l ud i ng the bui l d i ng l ocat i on s  shown i n  F i gure 3 - 2 ,  
has been conceptual i zed i n  a n  effi c i ent arrangement . Other arrangements 
are pos s i bl e .  The general terra i n  of  the s i te and the l ocat i on o f  
exi st i ng town s ,  uti l i ty runs , and tran sportat i on serv i ces woul d have a 
maj or e ffect upon the shape , exten t ,  and l ayout of  the campus fac i l i 
t i es .  I f  requ i red , the campus coul d even be l ocated w ith i n  the h i gh 
energy booster r i n g ,  al though that may i mpose growth l i mi tat i ons  and 
shou l d  on ly  be i mpl emented after careful con s i derat i on .  

2 .  I njector (Area B) Two strai ght sect i on areas i n  one of  the c l usters 
are set a s i de for use as  i njecti on and beam absorber pos i t i on s . The 
i nj ec tor i s  near these two sect i ons  so that the proton beams can be 
i ntroduced i nto the two r i ngs  of magnets . G i ven that the external beams 
and beam absorbers shoul d be l dcated to the outs i de of the r i ng ,  i t  i s  
preferabl e that the i nj ector compl ex be i ns i de the r i ng to avo i d  i nter
ference . I f  the l and for the proposed s i te i s  better uti l i zed by hav i ng 
the i nj ector on the outs i de of  the r i ng ,  the des i gn has th i s  fl ex i b i l i ty .  

3 .  Future Expan s i on (Area C) Th i s  area i s  al l owed for future expan s i on ,  
and i t  woul d be advantageous i f  Areas A ,  B ,  and C formed a cont i guous 
bl ock ;  however f1 exi b i l i ty i s  great i n  t h i s area ( See Chap ter 3 ,  
Sect i on 3 .  1 .  6 )  . 

4 .  �r and Lower Col l ider Arcs (Areas 0) The 1 , 000-ft wi dth of the 
arc reg i ons i s  set by con struct i on and operat i on req u i rements and the 
need for fl exi b i l i ty of  f i nal adj ustments o f  the c i rcumference of  the 
col l ider r i ng .  For any reg i ons  i n  wh i ch cut-and - cover i s  used to con - · 
struct the tunne l , construct i on eas ements woul d be necess ary for those 
areas in  wh i ch the DOE does not have the surface fee t i tl e  . .  

5 .  I ntermed i ate Access  and Serv i ce Al'eas (Areas E and F) Poi nts of 
access to the col l ider  r i ng are requ i red at 2 . S -mi i nterval s .  The ser 
v i ce areas (Areas F )  are requi red for suppl y i ng cryogen i c  cooJ i ng sys 
tems to the magnets and are l ocated at approx i mately 5-mi  i nterval s 
around the r i n g .  The i ntermed i ate access areas (Areas E )  are l ocated 
mi dway between the serv i ce areas . S i nce the ar�angement of the col l i der 
systems i s  prec i se ,  there is no- s i gn i fi cant fl exi b i l i ty bel ow grade . 
Howeve r ,  the access shaft s can be offset and the surface bui l d i ng l oca
t i ons adj usted . I n  th i s  manner , these areas coul d be moved hori zontal ly  
by a few hundred feet at  the  surface to  avo i d  l ocal  features . 

6 .  Near and Far C l usters (Areas G and H) These areas connect the upper 
and l ower arcs and prov i de space for the experi mental areas as wel l a s  
the i nject i on and extract i on po i nts o n  t h e  col l i der r i ng .  The wi dth i s  
pr i mari ly  set by the need to attenuate muon s produced al ong the tangent 
d i rect i ons at the i nteract i on reg i on s .  I n  add i t i on ,  space for a beam
bypass  reg i on has  been added al ong the i ns i de o f  the far cl uste r .  Th i s  
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al l ows the poss i b i l i ty of add i ng at some future t i me a bypass to  provi de 
add i t i onal fl exi bi l i ty i n  the mode of  operat i on of the experi mental 
detectors . The beam bypass i tsel f wou l d  essent i al l y paral l el the beam 
l i ne wi th  a hori zontal separat i on between the two tunnel s of about 
300 ft . 

7 .  Abort/External Beam Areas (Areas I l  These areas are l ocated to the 
outs i de of the near cl uster (the  s i de conta i n i ng the i nj ect i on reg i on ) . 
For beam tune- u p ,  at the end of  a col l i d i ng beam cycl e ,  or i n  case of 
power or equ i pment fa i l ure , the  beams are qu i ckly extracted and conveyed 
to spec i al beam absorbers . I ntense beams of ncn i nteract i ng muons are 
produced at smal l angl es , and the abort/external beam areas prov i de the 
sh i el d i ng necessary to attenuate the muons . In add i t i on ,  space i s  pro 
v i ded for the product i on of  h i gh energy beams t o  test components for the 
SSC detectors . Depend i ng on the d i scoveri es made at the SSC and el se
where , it  mi ght prove des i rabl e to upgrade these external  beams i n  order 
to i nteract h i gh energy beams of mesons and other part i cl es w i t h  var i ous  
target nucl e i  at  rest i n  the l aboratory . The  areas shown al l ow for th i s  
pos s i bi l i ty .  F i gure 3 - 3  s hows the preferred �rrangement i n  wh i ch Areas I 
are attached to the same cl uster as the i njector . I f  absol ute l y  neces 
sary to m i t i gate preva i l i ng s i te cond i t i ons , these two areas cou'l d  be i n  
oppos i te cl usters . 

8 .  Abort/Extern a l  Beam Access (Areas J }  These areas are l ocated a s  
shown i n  F i g ure 3 - 3 . A s  i s  t h e  case for t h e  serv i ce areas (Areas f ) , 
these areas coul d move hori zontal l y  several h undred feet from the pos i 
t i ons  shown and woul d need road access and ut i l i ty easements . Al though 
s i x  J areas are s h own , i t  i s  probabl e that surface structures  w i l l  be 
bu i l t  at only two of the  s i te s ,  one i n  the J l , J2 , J3 group , and one i n  
the J - 4 ,  J - 5 ,  J - 6  group . 

3 . 6 . 1 . 2  S i te Fl ex i b i l i t i es 

Each  of  the seven s i te al ternati ves has  some amount of  fl ex i b i l i ty 
assoc i ated w i t h  the pl acement of  the enti re r i ng footpr i nt and w i th 
pl acement of  spec i fi c  surface fac i l i t i es .  These can be s ummari zed for 
each state as fol l ows : 

o Ari zona" - Most surface fac i l i t i es cou l d  be adju sted wi th i n  the 
des i gn constra i nts ; add i t i onal l and can be made avai l abl e ;  
s h i ft i ng the enti re r i ng i s  constra 'i ned by natural features . 

o Col orado - No s i te l i mi tat i on s 4to fl exi b i l i ty of  e i ther 
spec i fi c  fac i l i t i es or s h i fts of the r i ng beyond des i gn 
constra i nts . 

o I l l i no i s  - W i th i n  the Federal l y-owned l ands , fl ex i bi l i ty i s  
l i m i ted on ly  by Fermi l ab devel opments ; s urface faci l i t i es 
fl exi b i l i ty i s  l i mi ted by the den s i ty of res i dences , 
bu s i nesses and other man -made feature s ;  s h i ft i ng the enti re 
ri ng i s  constr,a i ned by these features as wel l . 

l CH P3A3368887 E I S  Vol ume I Chapter 3 



Proposed Act i on and Al ternat i ves 3 - 69 

o Mi ch i gan - Most proposed surface fac i l i t i es cou l d  be adj usted 
wi th i n  des i gn constrai nts ; s h i ft i ng the ent i re r i ng i s  
constrai ned by man-made features . 

o North Carol i n a  - Great l ocal fl exi bi l i ty ;  sh i fts of l ocal 
fac i l i t i es and AlBIC l i mi ted to the west onl y .  

o Tennessee - No s i te l i mi tati ons to fl exi b i l i ty of e i ther 
spec i fi c  fac i l i t i es or  sh i fts  of  the r i ng beyond des i gn 
constra i nts . 

o Texas - No s i te l i mi tat i ons  l ocal l y  at surface fac i l i t i es ;  
ent i re r i ng sh i fts  l i mi ted by lake Bardwel l and Town of Enn i s .  

DOE w i l l  use , a s  i ts p referred mit i g at i on ,  mov i ng the  l ocat i on of a 
fac i l i ty ,  s h a ft ,  etc , wi th i n  the des i gn and s i te f1 e x i b i l i t i es ava i l 
abl e .  These f1 exi bi 1 i t i es woul d al l ow many i mpacts to be mi t i gated by 
avo i danc e .  Duri ng the s i te- spec i fi c  conceptual des i gn and preparat i on 
of the  Suppl emental  E I S ,  the sse surface fac i l i t i e s ,  shaft s ,  and anc i l 
l ary fac i l i t i es woul d be anal yzed i n  more detai l for the  sel ected s i te .  
The l ocati on of  faci l i t i es woul d  be sel ected to mi n i m i ze i mpacts to 
fl oodpl a i n s ,  wetl and s ,  sens i t i ve habi tats , and other i mportant man -made 
or natural features of the s i te .  

3 . 6 . 2  Des i gn -Control l ed Elements o f  the Proposed Project 
-

o Surface water runoff and ero s i on control - The SSC project 
woul d be des i gned for protect i on of cut - an d - cover construct i on 
act i v i t i es wi th  a berm to protect the excavat i on from runoff 
and eros i on where necessary .  

o Effl uent water  qual i ty - The conceptual des i gn for the  sse 
proj ect as sumes that terti ary treatment i s  prov i ded at  on - s i te 
sewage treatment pl ants . Such pl ants woul d be subj ect to  the  
requ i rements of  a Nati onal Pol l utant D i scharge El i mi nat i on 
System ( NPDES) permi t .  

o D i sposal  o f  spo i l s  - Where surface d i sposal of spoi l s  was not 
proposed , spoi l s  d i sposal i mpacts woul d be reduced e i t her by 
p l aC i ng the spo i l s  i n  abandoned quarri es or  m i nes or  by pro
v i d i ng a mechan i sm for use or  sal e of the spo i l s  as aggregate .  

o Acc i dents and hazardous expos ure to workers - Protect i ve and 
emergency equ i pment wou l d be prov i ded at al l fac i l i t i es .  
Areas o f  potent i a l exposure to unacceptabl e l evel s o f  rad i o 
l og i cal  exposure woul d be s h i el ded . 

o Publ i c  rad i at i on ' exposures - The sse proj ect woul d be des i gned 
to l i mi t rad i at i on exposure to the general publ i c  to  l evel s as  
l ow as reasonabl y achi evabl e (AlARA ) . Features of the concep
tual  des i g n wh i ch l i mi t rad i at i on exposure i ncl ude : pl aci ng 
the col l i der i n  an underground tunnel , control l i ng subsu rface 
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acti v i t i es i n  strat i fi ed fee areas , acqu l r l ng fee s i mpl e l ands 
around the i nteract i on reg i on s  i n  order to control acces s ,  
des i gn i ng the beam absorbers and mac h i ne control s ,  and prov i d 
i ng for a modul ar beam absorber that can be removed at  decom
mi ss i on i ng wi thout d i s as sembl y .  

3 . 6 . 3  DOE-Commi tted M it i gati ons 

o Occupat i on al heal th and s afety - Worker safety procedures 
woul d be i nst i tuted and use of protect i ve equ i pment woul d be 
requ i red . A s i te occupat i onal heal th and safety off i cer woul d 
requ i re appropri ate safety trai n i ng for empl oyees and enforce 
compl i ance wi th  al l s i te reg ul at i ons , standard s ,  and procedures 
rel at i ng to worker safety . 

o D i sturbance of  un foreseen archeol og i cal resources - Surveys , 
mon i tori ng , and recovery woul d cont i nu.e i nto the ccnstruct i on 
p h ase i n  cons ul tat i on w i th  the Adv i sory Counc i l  on H i stori c 
Preservat i on and SHPO at the respect i ve s i tes . 

o Ai r qual i ty - Fug i t i ve dust emi ss i on s  from con struct i on woul d 
be control l ed by the app 1 ;  cat i on of  dust suppressants and 
pav i ng ,  i f  necessary .  

o Fl oodpl a i n  encroachment - To the extent pract i cabl e ,  the DOE 
woul d avo i d  pl aci ng fac i l i t i es i n  the fl oodpl a i ns b.x changes 
i n  bu i l d i ng l ayout or by rel ocat i ng the fac i l ity  to nearby 
h i gher areas . Where there are no pract i cabl e al ternat i ves , 
fac i l i t i es i n  fl oodpl a i n s  woul d  be des i gned to m i n i mi ze 
potent i al h arm to and from the fl oodpl a i n .  

o Wetl ands damage and l os s  - I t  i s  DOE pol i cy i n  accot'dance wi th 
Execut i ve Order 1 1 990 to avo i d  wetl and i mpacts to the max i mum 
extent pract i cabl e .  Restorati on/repl acement of l ost or i m
pacted wetl ands woul d be i mpl emented after consul tat i on wi th 
the COE , or del egated author i t i es i n  compl i ance w i th Sec -
t i on 4 0 4  of  t h e  Cl ean Water Act and t h e  USFWS . 

o Compl i ance wi th  Ari zona Nati ve Pl ant Law - Not i fy the  
Comm i ss i on of  Agri cul ture and  Hort i cul ture 30  d ays in  advance 
of s i te d i sturbance to al l ow the opportun i ty to sal vage  cact i 
and other protected pl ants . As a mean s of reduc i ng i mpacts of 
the  project , comm i t  to mi t i gat i ng d i sturbed Sonoran Desert 
Scrub hab i tat by col l ect i ng al l cact i and other protected 
pl ants  and restori ng and revegetati ng areas not permanently 
d i sturbed . 

o Threatened and endangered spec i es 

State woul d mi t i gate new road construct i on i n  Col orado i n  
con sul tat i on with  USFWS to mi t i gate d i sturbance o f  bal d 
eagl e s  at Barr Lake and to avo i d  wetl ands/fl oodpl a i n s  i n  
road pl acement to the maxi mum extent pract i cabl e .  
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Des i gn con s i derati ons woul d be made toward use of water 
at Col orado s i te from a combi n ati on of Morgan County 
wel l s  and/or Col orado - Bi g  Thomson water to prevent 
effects on fl ews and water l evel s i n  both the Col orado 
bas i n  and the South Pl atte ri ver system . 

Sedi mentat i on ponds/control of runoff woul d  be used as 
necessary to prevent effect s on the endangered tan ri ffl e 
shel l mussel  and on the Duck Ri ver system i n  Tennessee . 

Qes i gn/preconstruct i on confi rmat i on stud i e s  woul d be 
requ i red to prevent hydraul i c  effects on caves (e . g . , 
Sna i l  Shel l Cave ) i n  Tennessee or hydraul i c  connect i ons  
woul d be requi red to prevent i mpact on  the  endangered 
g r ay bat . 

. 

I nvesti g at i on of the Snai l Cave system wi t h  respect to 
the propo s ed tunnel , shaft and surface fac i l i t i e s  wou l d 
be conducted and mit i gat i on s  needed to protect any i den
t i f i ed protected spec i es devel oped . 

Surveys for presence of  tumamoc gl obeberry i n  Ari zon a ,  bl ack- capped 
v i reo h ab i tat i n  Texas , bl ack- footed ferret i n  Col orado , pra i r i e  bush 
cl over and l akes i de dai sy in  I l l i noi s ,  I nd i ana bat in I l l i no i s ,  
M i c h i g an , and Tennessee , h arperel 1 a  i n  North Carol i na ,  and Tennessee 
purpl e conefl ower , grey bat , and tan r iffl e shel l mussel i n  Tennessee 
woul d be requ i red to avo i d  potent i al i mpacts to endangered spec i es .  

3 . 6 . 4  Poss i bl e  M it i gati ons to Further Reduce Adverse Impacts 

o los s of o i l  and gas  reserves - Sl ant dri l l i ng c ou l d  be u sed to 
tap the re serves . 

o Runoff and eros i on control - Dra i n age from the s i te dur i ng 
constructi on and operati on s  coul d be control l ed by appropri 
atel y s i zed retent i on structures that wou l d control and trap 
sed i ments from surface runoff and ero s i on and control fl ow 
from the s i te to  stream channel s .  

o Surface water s uppl y - An add i t i onal source of water for the  
sse project and  surround i ng commun i t i es wou l d  be the  Fox  Ri ver 
( I l l i no i s )  or lake Mi c h igan (Mi c h i gan ) . 

o S urface water qual i ty - Drai nage from the s i te duri ng con 
struct i on and operat i on s  coul d be control l ed by appropri atel y 
s i zed retenti on structures that woul d control and trap sed i 
ments from surface runoff and eros i on .  

o Ground water supply - loss of wel l s  at the v ari ous  s i tes c an 
be parti al l y  � i t i g ated by repl acement wel l s  or hookups to 
al ternat i ve supply sources . 
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Ai r qual i ty - Fug i t i ve dust emi s s i ons from constructi on coul d 
be further control l ed by wi nd screens ,  encl osures ,  construc
t i on schedul i ng ,  or  the add i t i on of part i cul ate removal 
equi pment . 

o No i se i mpacts on peopl e - Spoi l s  haul s coul d be l i mi ted to 
1 2  hours per day .  Construct i on of fac i l i t i es near res i dences , 
school s ,  and other publ i c  i nsti tut i ons  coul d be l i mi ted to 1 6  
hours per day .  Cut- and - cover tunnel construct i on coul d be 
l i mi ted to 1 6  hours per day . Road construct i on coul d be 
l i mi ted to dayt i me hours . Trucks haul i ng spo i l s coul d be 
subj ect to muffl er i nspect i ons  and truck routes could be 
spec i fi ed .  Certa i n  E and F areas coul d be bermed to provi de a 
no i se screen ; and fac i l i t i es i n  the E and F areas that produce 
no i se coul d be provi ded wi th acoust i c  treatment to reduce 
these no i se sources . Such treatments for an F area coul d be a 
qu i et cool i ng tower des i gn ,  an encl osure for the emergency 
generator , i nd i v i dual encl osures for compressors , prov i d i ng 
n i trogen rel i ef val ves w i th s i l encers , l ocat i ng cryogen i c  
p i pel i nes i n  trenches ,  pl aci ng serv i ce areas partly bel ow 
grade or surround i ng them wi th a berm , rearrang i ng s i te l ayout 
to put no i se sources i n  the i nteri o r ,  or prov i d i ng more l and 
for a buffer zone around an area . S i m i l ar treatments coul d be 
used at the near and far c l usters ; 

Potent i al add i t i onal  m i t i gati on techn i ques that woul d be con s i dered 
duri ng deta i l  des i gn and constructi on pl anni ng coul d i ncl ude the 
fol l owi ng : 

. 

The use of qu i eted constructi on equ i pment ,  use o f  atmospheri c sound i ng 
tec h n i ques to avo i d  l oud sounds such as  bl ast i ng when cond i t i on s  are 
conduc i ve to atmospheri c focus s i ng of sound ; i ncl us i on of state- of-the
art no i se control materi al s and techni ques i n  the des i gn of mach i nery 
b u i l d i ngs and equ i pment encl osures ; requ i re contractors respons i bl e  for 
des i gn to use ver i fi ed and val i dated sound -emi ss i on model s to i dent i fy 
equ i pment  that woul d represent a potenti al no i se i mpact i f  not subj ected 
to spec i al qu i et i ng techn i ques ; requi re des i gners and contractors to 
spec i fy avai l abl e qu i et mac h i nery and components i n  conjunct i on wi th  the 
resul ts of the model i ng descri bed above ; enforce negat i ve i ncent i ves  for 
vendors of serv i ce area systems and components ; w ith  pr i ce penal t i es for 
vendors who fai l  to pro v i de equi pment that meets ,  and con t i nues to meet , 
DOE system des i gn requ i rements for sound emi s s i on l i mi ts . 

o Threatened and endangered spec i es - As an opt i on to survey for 
habi tat , comm i t  to l ocate and protect r i pari an habi tat wi th 
su i tabl e l arge - d i ameter trees wi th  sl ough i ng bark by proh i b i t
i ng cutt i ng and tri mmi ng and prov i d i ng a 1 00 - ft buffer zone 
around the habi tat to prevent effects on the endangered 
Ind i ana  bat i n  I l l i no i s ,  M i ch i gan , and Tennes see . Survey 
h abi tat and confi rm popul at i on s  i n  al l areas  wh i ch coul d be 
surface d i sturbed i n  Ari zona for n i ght-bl oomi ng cereus and 
desert torto i se ;  devel op mi t i gat i ve pl an i n  conjunct i on wi th  
USFWS , BLM , and  Ari zona State agenc i es .  
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o State - l i sted speci es - Con sul t w i th states to  di scuss respec
t ive n eeds for survey/mi tigat i on of State- l i sted Species . 

o State champi on tree - Consul t w i th the State of M i chigan to  
m i t i gate or avoi d  effects on t he champ i on p ignut hi ckory tree 
during preconstruct i on des i gn pl anni ng phase . 

o Cedar gl ades  - Survey l oc at i ons of  sen s i tive cedar gl ade 
hab i tats . Repos i ti on faci l i t i e s  where poss i bl e  t o  avoi d these 
habi tats . 

o Bl ast i ng and v i brat i ons - Annoyance of the publ i c  and v i bra
t i on s  of adjacent structures as  a resul t of bl asti ng coul d be 
mi t i gated by l i mi t i ng the charge weigh t ,  pre- and postbl asti ng 
surveys of structures to i dent i fy damage ,  l i mi t i ng bl asti ng 
hours , reduc i ng i ni t i al charges ,  and us i ng bl ast mats . 

o Occupati onal heal th and safety - To reduce the r i sk  of val l ey 
fever to  constructi on workers at t he Ari zona  s i te ,  the 
fol l owi ng mi t i gat i on s  coul d be i mpl emented : minimi z i ng soi l 
d i sturbance , confi n i ng so i l d i sturbance to l ow wi nd per i od s ,  
appl i cati on of  dust suppressant s ,  i mpos i ng contractor restri c 
t i ons on dust generati on s ,  and requ i r i ng workers to wear 
respi rators i n  a h i gh dust env i ronment . 

To reduce the r i s k  of i mported fi re  ant attacks on construc 
t i on workers at the Texas s i te ,  the fo'l l owi ng mi t i gati ons 
coul d be i mp l emented : appl i cat i on of an i n secti c i de control 
program , mi n i m i z i ng d i sturbance of fi re ant mounds  i n  construc
t i on areas , trai n i ng workers to use spac i al procedures when 
performi ng .manual work t as ks i n  i nfe sted areas , and i dent i fy
i ng indi v i dual s sens i t i ve to the fi re ant  venom . 

To reduce worker exposure to rad i onucl i de s , the fol l owi ng mi t i 
g at i ons coul d be i mplemented : prov i d i ng a l i n i ng i n  the tunnel 
and other underground areas to reduce radon d i ffus i on i nto the 
tunnel and mai nta i n i ng a posi t i ve gas pressure i n  tunnel and 
other underground areas . 

o Veh i cl e/publ ic  safety - Route tt'uck traffi c away from areas of 
h i ghest ri sk  �f acci dent . 

o Traffi c d i srupt i on dur i ng anc i l l ary fac i l ity constructi on -
D i sruption coul d be reduced or avoi ded by constructi on sched
ul i ng ,  detours � fl agmen , and constructi on of bypass rGads . 

o Rai l serv i ce i nterruptions  - High i mpact rai l  serv i ce i nter
rupt i ons could be mi t i gated duri ng construct i on by construct
i ng grade separat i ons  for road traffi c to cross over the rai l  
l i n e .  
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o Spoi l s  d i sposal  truck traff ic  - Impacts  cou l d  potent i al l y  be 
mi t i gated by the fol l owi ng :  the use  of  State h i ghways i nstead 
of  l oc al roads ; d i rect i on of  traffi c away from res i dences and 
school s ;  use of traff i c  control s and speed l i m i t s ; and the 
devel opment of off-peak ori ented d i sposal schedu l es  to avo i d  
normal urban congest i on .  

o Traffi c due to commut i ng workers - Conges t i on duri ng peak 
worker commute hours cou l d be reduced by encourag i ng car pool 
i ng ,  prov i d i ng for buses , staggeri ng sh i fts , and wi den i ng 
access  roads . 

o loss  o f  pal eontol og i cal  resources - Mon i tori ng of  construct i on 
act i v i t i es and recovery of  a ffected resources .  

o Scen i c  and v i sual  i mpacts - V i sual  i mpacts cou l d  be " l es sened 
by adj ustment s i n  s i t i ng ,  by des i gn of  acce s s  shaft are a s  and 
serv i ces areas , arc h i tectural treatment and col ori ng of struc 
tures to  bl end wi th the background , p l ant i ng vegetat i on ,  and 
construct i ng berms to screen fac i l i t i es .  

o Land use  - Agri cul tural l ands not used for project act i v i t i es 
cou l d be l eased back for act i v i t i es that wou l d  not confl i ct 
w i th  proj ect operat i ons . 

o Spo i l s  d i sposal  - Spo i l s  coul d  be used for roads and parki ng 
l ot s . 

o D i srupt i on of  an i mal  movement and m i g rat i on - Prov i s i on s  cou l d 
be i ncorporated i nto fi nal  des i gn that wou l d  al l ow for an ima l  
movement and mi grat i on ,  e . g . , spec i al l y  des i gned fen�es coul d 
be used for restr ict i on of  human acces s i n  areas of  bi ghorn 
sheep , desert torto i se ,  and pronghorn antel ope hab i tats . 
Attent i on wou l d  be g i ven i n  such cases to use appropri ate 
fenc i ng and l ocate i t  to avo i d  d i rect adverse i mpacts to wi l d 
l i fe from the fenc i ng i tsel f .  

o No i se impacts  on b i ghorn s heep (Ari zona onl y )  - M i t i gat i ons 
s uggested to l es sen no i se annoyances to b i ghorn sheep coul d 
s i mul taneou s l y  act to m i t i gate overal l negat i ve i mpacts to the 
spec i e s .  For exampl e ,  construct i on ,  wh i ch wou l d  resul t i n  
some no i se and d i sturbance cou l d  be schedul ed to avo id  the  
rutt i ng and l ambi ng season . Where noi se  may cause b i ghorn 
s heep to avo i d  trad i t i onal  water sources , m i t i gat i on measures , 
such  a s  prov i d i ng a l ternat i ve water sources , wou l d be taken . 
I n  such cases , efforts coul d be made to reduce adverse impacts 
to wi l d l i fe use  of these water s uppl i es by human act i v i t i es . 
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3 . 6 . 5  Cost of M it i gati on 

I n  general , i t  woul d be feas i bl e  to mi t i g ate the i mpacts of con struct i on 
and operati ons  of the SSC ( see Tabl e of Potent i al Impacts ,  Tabl e 3 - 7 ) . 
The costs of mi t i gat i o n ,  however,  cannot be accuratel y  esti mated based 
on the  s i te adaptat i on s  of the conceptual des i gn s .  Th i s  uncert a i nty i s  
l argely due to the fl exi b i l i ty o f  the SSC des i gn ( see Sect i on 3 . 6 . 1 . 1 ) 
and of the proposed s i tes  ( see Sect i on 3 . 6 . 1 . 2 ) .  

Cost of mi t i gat i ons  can be rel ati vel y asses sed based on  the conceptual 
des i gn and s i te - spec i fi c  adaptat i ons presented i n  Sect i on 3 . 1  ( al so see 
Vol ume I V ,  Appendi x 1 ) . The pri mary mechan i sm of m i t i g at i on s ,  espec i al l y 
for wetl and s and fl oodpl a i n s , i s  avoi dance . -Con s i stent wi th  Execut i ve 
Orders 1 1 988 and 1 1 990 , i t  i s  DOE pol i cy to avo i d  wetl ands and fl ood 
pl a i n s  unl ess  there i s  no pract i cal al ternat i v e .  Avo i dance ,  often , i s  a 
cost - s av i ng measure as  wel l as a m i t i gat i on .  Th i s  i s  part i cu l arl y the 
case when avoidance not only serves as  a mi t i gat i on but al so  m i n i mi zes  
wetl ands or other resource repl acement costs . 

Unt i l  the s i te- spec i fi c  conceptual des i gn i s  prepared , i t  i s  not pos
s i bl e  to approx i mate m i t i gat i on costs . The cost of total  ( among the 
vari ous i mpacted resources ( e . g . , a i r  qual i ty ,  scen i c  and v i sual . 
resources ,  ecol og i cal , etc . )  mi t i gat i ons  of s i gn i fi cant i mpacts are 
expected to be rel at i ve ly  smal l compared to the overal l proj ect , or even 
sol e ly  compared to the con struct i on costs . The l i fe cycl e costs at each 
of the seven s i te al ternat i ves are s i mi l ar (± 5 percent ) .  The 
mi t i gat i ons wh i ch mi ght be requ i red at any s i te are s i mi l ar from the 
cost standpo i nt and , al though mi t i gat i on costs h ave not been yet 
avai l abl e i n  detai l ,  the d i fferences i n  mi t i gat i on costs between s i te 
al ternat i ves are esti mated to be a smal l fract i on of  the uncerta i nty i n  
the overal l SSC cos t est i mate . Order- of-mag n i tude cost est i mates for 
m i t i gat i ons  at ��e sel ected s i te wi l l  be i ncl uded i n  the Suppl emental 
[ I S . 

3 . 6 . 6  Impacts of Mi ti gati on 

Dur i ng the s i te- spec i fi c  conceptual des i gn and f i n al des i gn phases , 
mi t i g at i on al ternati ves woul d be opt imi zed , and costs esti mates  i nc reas
i ng l y  refi ned from order-of-magni tude to  quant i tati ve (± 5 percent ) .  
However , i n  add i t i on to cost s ,  the potent i al i mpact s of  al ternat i ve 
mi t i g ati ons  must be con s i dered . A mi t i gat i on wh i ch mi ght be feas i bl e  
and cost effect i ve for one probl em mi ght al so  cause i ncreased i mpacts i n  
another area . 

For exampl e ,  some mi ti g at i on s  of  the noi se of compres sors i n  the serv i ce 
areas  ( F  areas )  mi ght be effect i ve for no i se abatement but woul d i ncrease 
scen i c  and v i sual  i mpacts . Trade-off stud i es wi l l  be conducted to  eval � 
u�te the set of m i t i gat i on s  appropri ate for the  sel ected s i te wh i ch wou l d  
mi n i mi ze total adverse proj ect i mpacts . Based on the data avai l abl e ,  i t  
i s  bel i eved that m i t i gat i ons  woul d i ncl ude : 
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o Avo i d ance ( e . g .  wetl and s ,  fl oodpl a i ns )  by fa<:n ity relocat4on 
wi th i n  the des i gn and s i te fl exi bi l i ty .  

o Placement of faci l i t i es , e . g . , pl ac l -r19 cool i-ng towers i n  the 
center of serv ice areas ( F  areas ) 

o Bl end i ng of s·urface fac i l it i es with  natural l ands'cape and 
l ocal arch i tectural features . 

o Dust suppress i on .  

o Recyc1 ing of spoi l s  for usabl e constituents . 

o Sel ect i on of  HVAC empha s i zi ng sol ar or wi nd technologi es  for 
power and uti l i za ti on o f  waste heat . 

. 

o Recycl i ng cool i ng waters and on- s i te treatment of  water wi th 
reuse. of treated water for i ndustri al water appl i ca t i o n s :  

o Waste mi n i mi zati on  program . 

o Mi nj mi zat i on of  habi tat d i sturbanc e . 

o Careful data recovery and preservati�n of maxi mum number of 
cul tural and  pal eontol og i cal  fi nds . 

These m i t i g at i ons  are expected to be compl ementary at most s i te s  and 
spec i fi c  areas . Total m i t i g at i ons  wi l l  be eval uated for the sel ected 
s i te and wil l  be i ncl uded i n  the Suppl emental  frs .  

3 . 7  SUMMARY Of CUMULATIVE IMPACTS 

3 . 7 . 1  Proposed Action 

3 . 7 . 1 . 1  Regi onal Popul at i on Growth 

The SSC - re1 ated reg i onal popul ation  growth ranges from 0 . 13 percent to 
1 . 1 2 percent based on popul at i on projecti ons in each reg i on wi thout the 
proposed project . 

l CHP3A3368895 

S i te 

Ari zona 
Col orado 
I I I  i no i  s 
M ich i gan 
North Carol i na 
Tennessee 
Texas 

Reg i onal 
Popul at i on 

Growth 

0 . 43% 
0 . 38% 
0 . 13% 
0. 14% 
0 . 83% 
1. 1 2% 
0 . 28% 
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The projected g rowth i s  rel at i vely  smal l compared to the total popul a 
t i on project i on s  for each reg i on .  Impacts to  the  States of North 
Carol i na ,  wi th  an i ncrease of approxi matel y 1 5 , 000 , and Tennessee ,  wi th 
a popul ati on i ncrease o f  14, 000 , woul d be h i ghest duri ng construct i on ,  
�i th  a l es ser i mpact duri ng operat i ons . 

I n  add i t i on ,  the SSC - re1 ated hous i ng uni t  demand for each of the s i tes  
vari es from 1 � 830 to 4 ;070 un i t s .  • 

S i te 

Ari zona 
Col orado 
I l l i noi s 
Mi c h i gan 
North Carol i na 
Tennessee 
Texas 

Hous i ng 
Un i t  Demand 

3 , 6 1 0  
2 , 290 
2 , 700 
1 , 83 0  
4 , 070 
3 , 990 
2 , 700 

Local i mpact s due to the i mpl ementat i on of th i s  project are poss i bl e  i n  
the hous i ng market s i n  Fort Morgan and Brush  i n  Morgan County , Col orado , 
and the v i l l age of  Stockbri dge i n  I ngham County , M i c h i gan , based on the 
exi st i ng hou s i ng market . 

3 . 7 . 1 . 2  Construct i on Materi al s 

Approx i mate l y  1 . 3  to 1 . 8 mi l l i on tons of  h i gh qual i ty aggregate woul d be 
consumed by con struct i on of the SSC project . Al l s i tes have abundant 
aggregate resources wi th the except i on of Col orado . Th i s  i s  due to the 
rap i d  past expan s i on of the  Denver area and the projected future g rowth . 
Transportat i on of such  materi al s from out s i de the reg i on may be requ i rea . 

3 . 7 . 1 . 3 Water SupQly 

The proposed SSC project woul d create an i ncreased demand on water re
sources ,  both from d i rect project requi rements and from i nd i rect domesti c 
water requ i rements due to reg i onal popul at i on growth support i ng the SSC 
project . Tabl e 3 - 9  s ummari zes the potent i al i mpacts to water sources . 

3 . 7 . 1 . 4 Ai r Qual i ty 

The contri but i ons  of the SSC to a i r emi s s i on s  i ncl ude part i cul ates  from 
construct i on act i v i t i es and emi s s i on of combust i on products from con 
struct i on equ i pment , from veh i cl es of constructi on/operat i ons  workers , 
and from a proport i onal i ncrease i n  the number of veh i cl es operat i ng i n  
the reg i on due to i n -migrat i on .  The i ncrease i n  a i r pol l utant emi s s i ons  
from the SSC  rel ati ve to exi st i ng emi s s i ons  ranges between 0 . 1 0 percent 
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M ich i gan 

North 
Carol i n a  

Tennes see 

Texas 
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Table 3-9 

POTENTIAL IMPACTS TO WATER SOURCES 

Water Source 
• 

Groundwater 

Part i al ly  met by 
purchase of exi st i ng 
surface and g round 
water al l ocati ons 

Groundwater 

Groundwater 

Surface water 

Surface water/ 
mi nor groundwater 

Surface water/ 
groundwater 

Potent i al I�acts 

Overdraft i s  pos s i bl e  
depen d i ng on the extent 
of  other uses of  aqu i fer .  

Change i n  water use pattern 
due to purchase  of exi st i ng 
water r i ghts 

I n d i rect SSC water requi re 
ments wi l l  i ncremental l y  
i ncrease ex i st i ng reg i onal  
g roundwater overdraft . 

Both d i rect and i nd i rect 
sse water requ i rements cou l d  
contri bute t o  l ocal i zed 
groundwater overdraft . 

sse operati ons wogld use  
about 23% of  the  ava i l abl e 
excess capac i ty of lake 
Butner .  

D i rect and i nd i rect water 
requ i rements woul d  be 
prov i ded by l ocal smal l 
to moderately s ized 
mun i c i pal  water supply 
systems . Project 
requi rements wou l d  use up 
to 22% of the ava i l abl e 
exces s capac i ty in 
Rutherford County 
( suppl i es up  to 1/3 of 
water requ i rements)  

D i rect and i nd i rect water 
requi rements  would be a 
smal l i ncrement to ex i st i ng 
reg i onal groundwater 
overdraft . 
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and 4 . 2  percent for the con struct i on phase and betweEn l ess  t han 0 . 10 

percent and 0 . 84 percent for the operat i on s  phases . Th i s  i ncrease  i n  

emi s s i on s  i s  not expected to cause Nat i onal Amb i ent A i r Qual i ty 

Standards ( NAAQS)  exceedances i n  any of the BQL states . 

The I l l i no i s ,  M i ch i gan , and Tennessee s i tes  are w i th i n  reg i ons  des i g 

nated a s  nonatta i nment for ozone . I ncreases i n  pol l utant emi ss i on s  may 

resul t i n  further degradat i on i n  a i r  qual i ty .  

Much o f  the ex i st i ng Amb i ent A i r Qual i ty Data used i n  th i s  E I S  was 

obta i n ed from reg i onal a i r mon i tori ng stat i on s  and may not represent sse 

s i te cond i t i on s . In several states the carbon monox i de NAAQS appears to 

be exceeded due to the sse . Representat i ve background carbon monoxi de 

concentrat i ons  ( ex i st i ng l evel s from man -made and n atural sources )  are 

expected to be wel l bel ow NAAQS l i mi ts . The SSe - rel ated contr i bat i ons  

to background are  not expected to  resul t i n  a v i ol at i on of  the carbon 

monox i de NAAQS . 

3 . 7 . 1 . 5 Rad i at i on 

Impact s from rad i at i on produced at the sse on the total  popu l at i on are 

smal l compared to ex i st i ng background ( typ i cal l y 0 . 007 person - rem/yr 

from the sse as compared to 1 1 , 000 person -rem/yr for background ) .  They 

thus  contr i bute cumul at i ve ly  to adverse geneti c  and carc i nogen i c  effects 

�t a l evel about 0 . 00006 percent of that wh i ch wou l d  be  cau �ed by back-

ground rad i at i on .  

3 . 7 . 1 . 6 Noi se 

Impacts from no i se generated dur i ng sse con struct i on and operat i on s  

woul d be l i m i ted t o  t h e  areas  adjacent t o  the project fac i l i t i es .  SSC 

i mpacts on l ocal res i dents woul d be most pronounced adj acent to serv i ce 

and i ntermed i ate areas un l ess  mi t i gated . 

3 . 7 . 1 . 7 Wetl and s -

At ai l proposed s i tes except Ari zona ,  construct i on of  the SSC coul d 

d i sturb or  d i spl ace wetl ands h ab i tats ( See Tabl e 3 - 1 0 ) . Such i mpacts 

woul d be an i ncremental add i t i on to the reg i onal rate of wetl ands 

degradat i on and convers i on occurr i ng as a resul t of  agr i cul tural 

drai nage and/or rural /suburban devel opment . 

I t  i s  DOE pol i cy to avo i d  and m i ti gate i mpacts to wetl ands to the ful l 

extent pract i c ab l e .  Under Execut i ve Order 1 1990 , " Protect i on of 

Wet l ands , " and DOE ' s  regul at i ons  for compl i ance w i th fl oodpl a i n/ 

wetl ands env i ronmental rev i ew requ i rements ( 1 0  CFR  Part 1 022 ) , the 

poten t i al adverse effects on wetl ands at the v ar i ous  al tern at i ve s i tes  

(Tabl e 3 - 1 6 )  woul d be substant i al l y m i n i m i zed through m i t i gat i on .  

M i t i gati on measures coul d i ncl ude wetl and avoi dance , enhan cemen t ,  or 

repl acement . Compl i ance wi th Secti on 404 permi tt i ng req u i rements  under 

the C l ean Water Act wi l l  be accompl i shed , as requi red , wlth U . S .  Army 

Corps of Eng i neer s '  coord i nat i on .  
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Tabl e 3 - 10 

IMPACTS OF SURFACE CONSTRUCTION ON WETLANDS 
AT THE SSC SITE ALTERNAT IVE LOCATIONS 

Wetl and s l  
S i te (Acres ) 

Ari zona 0 

Col orado 4 

I l l i no i s  1 99 

M i c h i gan  190  

North Carol i na 4 1  

Tennessee 38 

Texas 3 

Surface Construct i on 
Areas 2  

B ,  E l 

Fermi l ab  (A ,  B ) , 
F4 , F8 , F9 , f l O  

A ,  B ,  E l , E4 , E S ,  F l , 
F9 , f l O ,  K2 

A,  B ,  E2 , E3 , F7  

A ,  B ,  F I , K2 , K6 

A ,  B ,  K6 

1 .  The max imum acreage of wet l ands that cou l d  be impacted dur i ng construct ion of t he  surface 

fac i l i t i e s .  

2 .  Acreages o f  wet lands w i th i n  future expans i on areas ( a rea C ,  the J s i t es ,  and s i tes K3 and K4 } were 

est imated a lthough the percentage of these areas to be deve loped is u ndeterm i ned. These tota l est i 

mates a re presented i n  Chapter 5 ,  Sect ion 5 . 1 . 5 . 3  and Appen d i x  11 . A lso see Sect i on 3 . 7 . 3 .  

These act i on s  serve to mi n i mi ze t h e  cumul at i ve i mpacts of t h i s project 
w i t h  others l oca l l y  and nat i onal l y .  

3 . 7 . 1 . 8 Pra i r i e s 

Only the  s i tes  i n  I l l i no i s  and Texas have pra i r i e  remnants . I n  both 
cases , the i ncremental  add i t i ons  of the SSC project to reg i onal  i mpacts 
on pra i r i e  remnants  woul d be l i mi ted to secondary i mpacts due to i nduced 
popul at i on growth . 

3 . 7 . 1 . 9  Ced ar Gl ades 

Onl y  the reg i on i n  the v i c i n i ty of the Tennessee s i te has  cedar  g l ades . 
Approx i matel y 2 2  percent of the fores ted l and near the  Tennessee s i te 
conta i n s red cedar wi th  several g l ades i n  the v i c i n i ty of  the  proposed 
s i te .  None of those known g l ades woul d be i mpacted by the  project ; 
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however ,  there coul d be  some secondary i mpacts from construct i on .  These 
i mpacts are i ncremental add i t i ons  to other reg i on al i mpacts (tree 
h arve st i ng and stock graz i ng )  on cedar gl ades . 

3 . 7 . 1 . 1 0 Karst Ecosystems 

The on ly  proposed s i te w i th Karst eco systems i n  the affected area i s  
Tennessee . The Sna i l  Shel l Cave system i s  the l ongest cont i n uous  cave 
in the Central Bas i n  of Tennessee . The system i s  a brai ded network of 
paral l el streams w i th l ateral passages w i t h  smal l wet -weather streams 
and re s i dual pool s and upper l evel s that act as water cond u i ts only  
duri ng fl ood stage ( Barr 1 988 ) . The known fauna of the  system i ncl udes 
several endemi cs , as wel l as  certai n  smal l ,  more w ide ly  d i stri buted sub
terranean spec i e s .  The system contai ns three , poss i bl y  fou r ,  endemi c 
an i mal s l i mi ted to caves and other subterranean mi crohab i t at s :  t he bl i nd 
cave s al amander , the cave sna i l , the  Trech i ne cave beetl e ,  and poss i bl y  
the cave m i l l i pede . Cumul at i ve i mpacts woul d i ncl ude i ncreased cave 
v i s i tat i on . Secondary i mpacts woul d be l i kel y i ncl ud i ng dust i ntro
duct i on ,  i ncreased open i ngs to port i ons  of the caves , and changed water 
qual i ty .  

3 . 7 . 1 . 1 1  Land Use 

SSC project devel opment woul d probably be an i mportant/ s i gn i fi cant 
source of growth i n  each reg i on .  Maj or proj ects i n  the Ari zona s i te 
v i c i n i ty are few ; l and u s e  changes due to the SSC woul d be con s i derabl y 
greater i n  extent and i nten s i ty than those expected due to other proj 
ects . The predi cted i nd i rect effects of the SSC on i mmi grati on to the 
reg i on and the devel opment of hou s i ng and support i ng i nfrastructure are 
d i ffi cul t to d i s t i ngu i s h  from the general pattern of reg i onal  growth . 

For I l l i no ; s ,  M i ch i g an , North Carol i na ,  Tennessee , and Texa s , no  
spec i fi c  major projects have  been i denti fi ed for  the s i te v i c i n i t i e s ,  so  
no d i rect cumu l ati ve i mpacts are  pred i cted at those  s i tes . Due  to the 
general  pattern of growth in  I l l i no i s ,  North Carol i na ,  and Tennes see , 
there may be l ocal competi t i on for hous i ng that coul d i nduce more res i 
dent i al devel opment and support i ng i n frastructure . For Mi ch i g an ,  SSC 
project - rel ated growth wou l d be d i ffused throughout the reg i on ,  and i n  
Texas  the hous i ng market i s  overbu i l t  and there woul d be n o  compet i t i on .  

For Col orado , few cumul at i ve l and use  i mpacts are expected i n  the Denver 
metropol i tan reg i on due i ts d i stance from t he SSC s i te .  Some i ncre
mental i mpacts i n  the SSC v i c i n i ty are expected due to the Pawnee 
Generat i ng Stat i on Un i t  I I  project and- the Narrows Dam proj ect , shoul d 
they be bui l t  i n  the same t i me frame as the SSC . However , � the SSC proj 
ect wi thout these add i t i on al projects has  the  potenti al for cau s i ng 
s i gn i fi cant l and use changes , and the  i ncremental i mpacts of the  other 
proj ects wou l d be rel at i vel y smal l .  

3 . 7 . 1 . 12 Prime and Important Farml and s  

The removal of pr ime and i mportant farml and s t o  i mpl ement t h e  proposed 
act i on woul d contri bute to cumul at i ve i mpacts at al l s i tes . 
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Wh i l e  t here are apprec i abl e acreages of p r i me and i mportant farm l ands  
proposed to be t a ken , i n  no state  do  t hey repre sent more than  1 percent 
of the State i nventory i n  each of the seven reg i on s .  The  i ncrement  i s  
smal l and wel l bel ow t h e  average  l ost  per year to urban devel opment . 

3 . 7 . 2  Anc i l l ary Fac i l i t i es 

Anc i l l ary fac i l i t i e s to the  SSC i nc l ude road s ,  ra i l roads , and ut i l i t i es ,  
wh i ch are t h e  respons i b i l i ty o f  the  se l ected s t ate . The  l oc at i on o f  
t h e s e  fac i l i t i es h a s  n o t  yet been determ i ned ,  nor  h ave al ternat i ve s  t o  
the i r  des i gn a n d  l ocat i on been addre s sed . 

Con struct i on o f  these  fac i l i t i e s woul d create eco l og i ca l  hab i tat d i sturb
ance  i n  add i t i on to  the  hab i tats  d i sturbed i n  con struct i ng the ma i n  SSC 
fac i l i ty .  I f  these  anc i l l ary fac i l i t i es were to be l ocated i n  wet l and s 
or  sen s i t i ve hab i tats , i mpact s to t hese h ab i t at s  coul d occur . However , 
i t  i s  ant i c i pated that  these  habi tats  wou l d be avo i ded dur i ng t h e  p l ace 
men t  o f  fac i l i t i e s and f i na l  des i gn .  

3 . 7 . 3  Expansi on Are a  Devel opment 

Areas  C ,  the J areas , K3 and K4 are set a s i de for future expan s i on of 
the  re sea rch prog ram a t  the  SSC . There are no current pl ans  to deve l op 
these  areas ; t hus  i mpacts  of construct i on and operat i on of the SSC i n  
t hese  areas h ave not been addres sed as  part o f  the  proposed act i on .  
Howeve r ,  l and acqu i s i t i on of these  areas  are pl anned now to al l ow DOE 
the  capac i ty to devel op new programs i n  the  future . 

• 

The env i ronmental  i mpact o f  l and acqu i s i t i on for the  expan s i on areas 
h ave been i n cl uded i n  th i s  E I S  i n  so  far as  it  i s  pos s i bl e  to do so . 
That i s ,  i t  h a s  bee n assumed , for exampl e ,  i n  the  case  of  wet l ands  and 
h ab i t at l oss , that whatever i s  bu i l t  there eventual l y  w i l l  be s i m i l ar to 
that wh i ch i s  now pl anned for At'ea B. When pl ans  are be i ng made for any 
such expan s i on i n  the future , add i t i onal  rev i ew ,  i n  accordance wi t h  NEPA , 
woul d n eed t o  be compl eted pr i or  to dec i s i on or  con struct i on .  
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Some assumpt i ons h ave been made regard i ng the type and l ocat i on of 
future devel opment . Area C i s  assumed to conta i n  faci l i t i es s i mi l ar to 
the i nj ector faci l i ty i n  Area B .  Construct i on of such fac i l i t i es woul d 
requ i re approx i mate ly  279  acres duri ng construct i on , of wh i ch 186 acres 
woul d be permanentl y d i sturbed . I t  i s  ant i c i pated that two of the s i x  J 
Areas coul d be devel oped as  experi mental h al l s  s i mi l ar to those i n  the K 
Areas . Each experi mental hal l and i ts support fac i l i ty woul d occupy 
approxi mate ly  20  acres . 
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4 - 1 

CHAPTER 4 AfFECTED ENVI RONMENT 

Th i s  chapter i s  a s ummary of  the current cond i t i ons  and basel i ne trends 
characteri st i c of the seven s i te al ternat i v e s . I t  i s  organ i zed accord 
i ng to  the pri mary r-eSOU'fces a s s e s :;ed a t  each s i te .  These  resources 
i ncl ude earth re sources , water resources , a i r  qual i ty ,  no i s e ,  human 
heal th ( i ncl ud i ng occupat i onal and publ i c  heal th ) , ecol og i cal resources 
( i ncl udi ng threatened and endangered s pec i e s ,  fl oodpl a i n s ,  and wet 
l ands ) , waste management fac i l i t i e s ,  l and resources ( i ncl ud i ng parks , 
w i l dernes s ,  and pri me farml ands ) ,  soc i oeconomi cs and i nfrastructure , 
cul tural resources , and scen i c  and v i sual  resources . Th� condi t i on s  
that are descri bed i n  th i s  sect i on for each of  the s i te s  are those that 
are assumed to cont i nue i f  the proposed sse i s  not i mpl emented . Each of  
the  seven s i te al ternat i ves i s  ful l y  descri bed i n  Append i x  5 .  

4 . 1 EARTH RESOURCES 

Geol og i cal and geotechn i cal characteri s t i c s  of the s i te al ternat i ves are 
presented i n  Tabl e 4 - 1 .  These characteri st i cs i ncl ude phys i ography , 
topography , strat i graphy at shaft l ocat i on s ,  strat i graphy at tunnel 
depth , geol og i c  structure , geoeng i neeri ng cond i t i on s ,  geol og i c  hazards , 
and geol og i c  resources . I n  add i t i on ,  surface so i l s  are i ncl uded i n  the 
d i scus s i on i n  Sect i on s  4 . 8  and 4 . 9  as pri me farml and s and ecol og i cal 
resources , respect i ve l y .  

4 . 1 . 1  Topography 

Large areas of fl at or very gently  s l opi ng topography s u i tabl e for 
s i t i ng and devel opment of the SSC surface fac i l i t i es occur at al l the 
s i tes . Each s i te ' s topography , accord i ng to i ts geol og i c  sett i ng and 
h i story ,  i s  character i st i c  of its reg i on ( phys i ograph i c  prov ince) . 

The topography i n  Ari zona i s  d i st i nct , refl ect i ng geol og i cal l y  recent 
tecton i c  act i v i ty .  The bas i n  and range sett i ng cons i sts of bedrock 
mounta i n  ranges r i s i ng several hundred to over one thous and feet above 
sed i ment - fi l l ed val l ey bas i n s .  A bedrock range i n  the center o f  the 
Ari zona s i te i s  fl an ked on al l s i des by gently sl op i ng al l uv i al fan s 
wi th numerous i nterm i ttent was hes . Much of the col l i der r i ng i s  pro
posed to  l i e wi th i n  these al l uv i al - fan sed i ment s .  

80th t h e  Col orado and 1exas s i tes are l ocated i n  rol l i ng pl a i n s underl a i n  
by soft sed i mentary rock .  Streams ( l argel y i nterm i ttent )  have cut i nto 
the bedrock l eavi ng fl at upl ands among them . I n  Col orado , the bedrock 
upl and s are overl a i n  by wi nd -l a i d  l oess  and dune sand , rel i cs of the 
col der , dri e r  c l i mate of the Ice Ages . I n  Texas , eros i on of the gentl y 
t i l ted bedrock has produced a scarp- and - pra i r i e  topography . 
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Ari zona Col orado 

Tabl e 4- 1 
COMPAR I SON OF EARTH RESOURCES CHARACTERISTICS 

Of �ITE ALTERNAT I VES 

I I I  i no i s M i ch i gan 
--------,---------- ------

North Cuo 1 i na Tennessi!e Texas 
.......... .a .......... na .... __ ........ � .. � .... � .......... .u ............ n.� ...... --.. .a ................ pa��� me mmm 

Phys iography 

Topography 

Strat igraphy at 

Shaft Locat Ions 

Sono!'an Oesert 

Rugged r i dges cross 

center of � I te.  r l!e 

500-1 . 1 00 ft abo .. e 

f laflk Ing a l luvial  

fan s ;  fans s l ope to 

edge, of s l te at a 

Colorado P i edmont 

Broad ly ro l l i ng 

( 25-7 5  ft/m1 ) , 

loess-covered 

p l a i n ;  Incised 

70- llil ft by 

I '1termi ttent 

rate of .IO-�O ft/m; ; strealM with narrcw 

frequent dry wasnes f loodpl a i ns ; long l-

on fans . t ud l nal dunes cover 

part of r ing . 

In va l leys. var i 

ably cemented youn

ger and older fan

g lomeratl! ( grave l . 

sand. clay. and 

s i l t ) ;  In mountains .  

quartz. dIor i te .  

gran i te . basl lt 

f lows .  tuffs. con

glomerate. l ime

stone . and a l luv i um .  

A l luv llR:! (sand and 

c lay) . locss ( s i lt 

and c lay) . or 

eo l i en sand at<lve 

c laystone (Pierre 

Shill,) wi th minor 

l imestone. 

T i l l  P l a ins 

Low ( 50 ft l .  Irreg

u lar h i l ls of g la 
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b oo  rock o f  pr jll\llr-

lacustrine clay and t ly sandstone. do 10-
s i l t .  and organic mite. shale .  thin . 
sediments above bed- coa 1 .  and 1 ime-

rock of l imestone . 

sha 18. and do 1m-I te ; 

minor sulfides. 

stone: thin cro i .  

local d i sseminated 

pyr ite .  

P leciront Up land 
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h igh) ro l l ing 
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dr l t Ic dr� 1 r.ag� ; 

deep ly weathered 
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So i l  alld Wl!3then!O 

rock prof i le (;lrl-

Nash. I l 1e Bas I� 

F lat to s 1 IgM 1 i  

rol 1 i ng ( l 0- 50 fe ) 

bott� lamb ; 1oc� ) 
: lu�ter9 ·'f rC�i1dfJd 

kno�, ( 350-4QO ft l ;  

l:x:a 1 1)' karst &1>0 
lands 1 jde potl!11-
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Th i n  and dhcoot lr.
uou, l'e, I dua 1 s o  1 15 

mar 1 1 1'  In-5 itu chEm- wlth 'omI! a 1 1uv ium; 
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sapro l i te at sur- cnlef ly of thlek-

fllce grades to un- and thin-bedded 
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tunnel depth; rocks or planar sha le 

are a Succl'ssion of ;Jar· t i ng s .  

metavo lean les And 

SEdiments Int ruded 

by g" an l t  ic 

plutons _ 

"est Gu 1 1  Cc�st� 1 
P l a i n  

Rol l I ng p i a t n ;  50-70 ft 

re � ief ; crJ in�d (ror.t ly 

inte1"ffd ttert. 1/J tty �e..,,
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and res idu<l l so i l  ( c l ey . 
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Structure 

Tabl e 4-1  (Cont) 

COMPARISON OF EARTH RESOURCES CHARACTERISTICS 
OF SITE ALTERNATIVES 

Ari zona Col orado I I I  i no i  s 

In val leys. var l - Ent Ire ly within· Entirely with in mas-

ably cemented fan- s I lty and f i ne s lve do lomite beds 

9 10lllerate ( grave 1 .  sandy c laystone . w ith occaslona I 
sand. c lay. and with severa l thin chert nodules ; beds 

s i l t ) ;  In mounta i ns .  bed s  of l imestone . separated by very 

quartz dior ite. thin.  wavy. stylo-

gran i te .  besa.lt l it ic clayey do 10-

f l ows .  tuffs. m i te laminae; m inor 

conglomerate. and su l f i des .  

l lrrestone. 

In Maricopa Moun- Beds of Denver Bedrock genera l ly 

talns .  t i lted beds � structura l ba s i n  d i p  dips 10-15 ftlml 

over l ie gran i t i c  about 12  ftlml to SE; d ips Increase 

p lutons that are the NIl; no I nd lca- up to 165 ftlml 

In fau lt or 

Intrus i ve  contact 

w i th schist ;  two 
shear zones and a 

CCJRp lex of severa 1 

faults Ire known 

within the r i ng  -

none known to cross 

r i ng ;  joint Ing Is 

CaJlllOll In I I I  crys

ta l l i ne un i ts .  

t lon of major struc

tures; some minor 

soft sediment defor

�t lon; steeply dip

ping. widely spaced 

Jo i nt s .  

loea l ly;  joints �re 

s teep and w idely 

spaced; fau lts of 

l i ttle d l sp laCt!mlnt . 

M i ch i gan North Carol ina  

Primar i ly sand- Metamorphosed rocks 

stone ; SOlIE I ime- (vo lcan Ie.  gran i te .  

stone, do Icmi te. I-.ornb lende d i orite.  

and sha Ie; m; nor gabbro. dlorite-

s i ltstone . gypsum. gabbro .. lind ep \ -
anhydr ite. and c last Ic 1 ;  younger 
coa 1 ;  sandstone rocks Inc lude d la-

occu lona l ly base and granite; 

pyr ite-bear ing. loca 1 d i sseminated 

pyr ite. 

SE portion of Carol ina Slate 

Mich i gan bas i n ;  beds Be l t ;  rretamorph lc 

dip s l i ght ly to the rocks are folded 

NW; several NII- ( V i rg i l i na Sync l l -

strlk Ing and plung- norluml and fau l-

1 09  reg iona l folds 

nearby. 

ted; younger In

t rus I ons; bl'el:C j 

olted zones cross 

the r ing ; joints 

present I n  II 1 1  

un Its with sha l low 

to steep d i ps .  

Tennessee 

Entirely within 

l imestone . predan-

Inant ly rnedl'Jm-
bedded . nearly pure 
l imestone a lternat-

ing with abundant . 

wavy s i lty or sha ley 

1 am I nae ; lind poten-

t la l  minor su lf ide 

mlnera l ·lzat Ion . 

Beds on f lanks of 

Nashv 1 1 18 dome 
generll l ly d i p  

25-40 ft/ml w i th 

minor folds · of a 

few d!!grees ; aver

age joint spac i ng  

o f  1 pe r  5 ft . 

Texas 

Entirely within 

chalk and calcareous 

claystone . 

Eastern marg i n  of the 

Texas Craton; beds dip 

s l i ght ly to E ;  2 faults 

mapped IICroSS the r ing. 

7 inside the r i ng .  and 

2 within 1 . 5  ml of the 

ring (faults are ME

trend ing. steep . with 

d i sp lacements Intlst ly 

less than 100 ft ) ;  

joints are wide ly 

spaced and near 

vert lca 1 .  
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I.ri lona Coi clrado 

T:tbl e 4·1  (to�t) 
Cn1H'ARl SQN OF [r,R1'H liESOURCES CHi\RACn:Rl SnCS 

Cf S . H£ AlHJ{Ii/j�n1!ES 

! l 1 i M l �  H i ctri ;J ;m North C41"0 1 i na Tennesst!p. Texas 
-------.. arntJrUW��iU1UQC.GIM� ............. �<MI6�n .. ��� ..... -"...... .. �����".��"' __ ...... ___ .. ___________ _ 

C,ooenginHring 
Condit ions 

• 

(;eo 1o;1c �GU"-� 

F/!I1'1l�� ...... tl' .. 
!l '�st l-e f Ir'IIo!i . II1'Od
\t!"ti.t� tc .tt'l)�'l1 
�� l,.o!r.;,l1S _",t , 
h igh fr tct 'M 1M] �II; 
rsjr to �{xl 'qt;fl'!
I t}' rocia '>I1t� tr� 

�.; t �-'5"'!q pj :;t'04:'-�t:tt· 
! $ U{'$ ; �,,�I't.:. 
�dr \� ,r�� �r� 
<!br.,� I'f!; ' l l  Jtbi:. .. 
sater t:� 1<r ,  

Illl'lOf' trl lllt�� 
N;·t;"'�',*1t F l it. ;  
iltl Hu"lt ,!" \ lUi� 
::� (OOCI s.; l1Mh: 
l�'" . ; pon \ !, jlf 
lacal debr Is f lo.. 

600 logic RI'JOUrc., LClIO Mil'll!�ill poten

t ia 1 ;  pre'� lou, 

"'XI! If.rAt h�/:t:11I ing 
f r)r I';cppgr. fMl'f9'l
neg "'l ;  fe ld:tpar !nQ 
mica T�J\lTC�S til 
north rllCi!'"lt 1)' lIt.tier 
:ft�/-e ' �l{},)l�H'tt ;  MZ�,"
dte qlJa 1 i t ( ag��
g,' te resource'S near 
th<! s i l p ,  

IhegH'JH:: )", 1�i1,,,.� 
\ .. clli'r-,ttlo'>ll; h»lltl 
hI 1l1I'.J\I'''1IU l.t rm."'t'I1I! 
�' 1'� ;  9UAf "Ott 
� l H:r; ""(>t«t l� 
rl!<li�"�"'!!-.1 1lf4 ';;s! 
� l.1*.Q./IlIoQ:! I 
ilII-I,cnt If I li1 ''(,Ij:, . 

� Hj".j(!' 1111 1;0 .. ,; r ,�,� ; 
Ulit � .. \�W 2;51\'$ i ;  
flO\t�jt l ll t;r <If 
_,'I!'dM 01 1 
4I>!\d 9all WIlls. 

011 ar4 g�. f��lds 
ill I"Iil'J I <y, prodi:(lIcl 

frtllll the ,,"f1!lrlylng 

Cakot, �1ndstan�. 

I-l Ll :,..., 1 11I'(M.a.,)!t!!r 
Il'1f l�." in tU<1ne 1 
\/lilt; ;�� !'Jt'��t 1�  
td ! 'I".)' "f s"", 1 1 1"� 
d"" '11 !t-� )e; 
�" n P;>"�"! lI!:J; ne 
':1. iuKi i'l!. : i''Wj 
�i1',l '!�ty t·!.,,';¥.. �1 �ti  
,",n� il'o'lll .t\·�k 
cillf;I'*Ct$l' h, I le;;!! • 

�:t'll" jjl�t.'II;<:l �1!K; 
;.Jr!,i.; Sf,'(!IH� l-nI 1 ;  
tz.':2l. 'e:lt �. � fw m-Jn.:w 
ll>" ill ,'Iae ill l 
dr i ft . 

tilnd. gr4!ve 1, lWei 
'\iu1!'J.':ltlil Jlf"OOJ(:ti!d 
In thl! &�"'o!I . 

f.�:J\"I'I"..l( fri,,!:o I", 4, .. -1 
l'C..::ier�t.lj � .. r..,!!
"t It!; j:.:;�@'.�t1" I fOT 
!"C'o-Je1 _;r.;lfen: tn 
g hciJlI  t l 1 h ;  Vlll

e l« l  t H l, wlth 
�tt � �"ry It l'1 
o:: 1lty; �<l"1I-!�, 
h_ Wo1<Ii. 1"1(1 
1!1la ie with flit.,. 
nQ. qul' !  Itl If!'Id 
st�.J<. 

IhllO!" �!_tc ""t.; 
W': l'.Gh",,>e Z .. 1; 
1lJi' •• lII lb l l ay tit" 
�.:le1 t'l i \  
Ii!� � I(j! ) j  • •  

01 1 and pro bal"!1 
Il l"cl':b:llCi f NIl Iw.!r'-
zoos (N� 3,000 ft 
lll!lOr1 ttl. tllMel; 

�'IIU. graVII'l , 
�tooe, w c l.y 
mIned In the area .  

Po!mt i, 1 fo;" RIO.;!
;?!"de ��I>:If�te
hI! Ion dIlf'll'!9 
tWo!\Ii 1 111-fj; lIh-lrLtl 
_11 IDOt.r.>Ua I f-.r. 
,; hy; jolJl)t� Iflt!; 
k� �ll lt::f; 
��q /II'1d NO;.fI loa ... 
� -.t_k .. , 
It,-,J$ �\t11:'81 
1:�1�t'nle., 

IHr.:w ttl a'ldlItl" �. 
tt<tIMte ,.t.;  
\I2C klatc z- t. 

L"" .'-111 poten· 
Hill; �lM!.d or 
(1:1'.1) 10 tted CGIIlOdI-
i In \n tht ' I'M  
1nelvde .�. 
!c.tanlte gt'OI.Ip I'IIN-
nls. t'-Ie, 11111:& . 

cappe!". a n .... r. "00 
gold. 

Sol b 11m Cl al'd 
eM; gced to excel
hmt !vor".it. II:iIn 
� • .Iii 1 It); potJ!!"t 1.1 I 
ont.1J1" lmlo!fs at 
al1a nOlO depth; 
kar3t re�t�7�s �y 
I'''GU 111ll t I'!!!ti-'!l'm • 

Itl""" .'1IIIl1e I'W:: 
we $olllll.lte lan. I 
t� IIhIl_ 
. 1r.itit41e/conqlW 
flMWrti; l1iCa11 
r.otGlt III 1 fOl' 
lllld:! l id ... 

f'rmtlous .11101' 
n!9i_l pr!lduct Ion 
tl'lC llJdtt. trOll . 

Ml"luliI. f luorine, 

and lead; past 

liXl'lor.tlon ,flf line 
and IIIturil l !/4' ; 
opitrat Irq I tmestDM 

quarr ies. 

local saturated II l luvlum 

1M)' c�use minor ground
�6ter Inf l� In shafts ; 

wI I. wIth IIIOderate to 

h1� snrlnk/swe l l  poten

t l� 1; goad qui! l lty rock 

wit!! f l'jlht jolflts and 
&aIIIt c lilY I nf j l l !ng ;  

s lake potent i a l  I"  c loy
sb<nu . 

'(ery low te l_Ie r i sk ;  

uec Satftle ZII18 O.  

Previous Illnor al l pro-

duct 100 fran over 800-ft 

depth; 1nQ.j,trla I re-
sources l ne luda stone , 

c lay, and 1 1118. 
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Affected Envi ronment 4 - 5  

I n  M i ch i gan and I l l i no i s ,  I ce Age gl ac i ers oven'ode t h e  sedi mentary bed 
rock and , a s  they mel ted , depo s i ted a th i c k  bl anket o f  s o i l  materi al s  on 
top of the roc k .  The surface of  th i s  bl anket i s  characteri zed by l ow ,  
rol l i ng h i l l s . The occas i onal  h i gher h i l l s ,  that r i se  above the general 
topography , are al so g l ac i al d�po s i ts ( kame s ,  e s kers , and end morai nes) . 

These g l ac i al l andforms control the course of the many perenn i al streams 
that dra i n  the s i te s .  The M i c h i gan drai nage networks are part i cul arly 
comp l ex spat i al l y and are very sl ow to dra i n .  

At both the North C arol i na and Tennes see s i te s , bedrock extends to the 
surface of  the ground . I n  Nor t h  Carol i na ,  the  bedrock i s  deep l y  
weathered and , hence , exerts l i ttl e control o n  the  dra i n age pattern . 
The characteri st i cs of the resul t i ng so i l s  govern surface d ra i nage pro 
cesses . T h e  terrai n  i n  both North Carol i na and Tennessee  ranges  from 
fl at to rol l i ng and h i l l y .  I n  Tennes see , the bedrock h a s  d i s sol ved 
l ocal l y ,  caus i ng col l apsed depress i on s  at the surface . A port i on of the 
surface water dra i n s  i nto these depres s i on s  and d i rect ly  i nto ground
water , rather than i nto stream� . 

4 . 1 . 2  Strati graphy 

The strat i graphy of the seven s i tes var i es w i del y .  Howeve r ,  sed i mentary 
rock strata are characteri st i c  at the Col orado , I l l i no i s ,  M i ch i gan , 
Tennessee , and Texas  s i tes . These strata are l i thol og i cal l y  s i mpl e and 
l ateral l y  homogeneou s . Gl ac i al materi al s  cover sedi mentary bedrock at 
both the I l l i no i s and M i c h i gan s i tes . Crystal l i ne rock types make up a 
s i gn i fi cant port i on o f  the geol og i c  un i t s that woul d be excavated from 
the tunnel i f  s i ted i n  Ari zona or Horth Carol i na .  The gre atest l ateral 
cont i n u i ty of rock types at tunnel depth i s  found i n  Co l orado and 
I l l i no i S ,  where the fl a t - l ayered sed i ments have  been l east de formed by 
s ubsequen t geol og i c  event s .  

Whol l y  sed i mentary bed roc k occur'S at the Tennes see , I I I i no i s ,  M i ch i gan , 
Col orado , and Texas s i tes . L i mestone and dol omi te predomi nate bedrock 
1 i thol ogy at s i tes  i n  both Tennessee and I I I i no i s .  I n  M i ch i gan , sand
stone occurs wi th i n  a vert i cal sequence i ncl ud i ng dol omi te ,  s i l tstone , 
s hal e l  a lld evapori tes . C l ay s t one , \<J i th mi nor l i mestone , i s  the major  
rock type at t h e  Col orado s i te .  Chal k and mari are the major rock 
types at the Texas  s i te .  

So i l  s vary con s i derabl y among thes2 sed i me n t a r.Y - t�ock s i tes . Gl ad a 1 dri ft 
depos i ted over the val l eys and h i l l s  of the subgl ac i a l eros i onal  surface 
i n  I l l i no i s and M i c h i g an woul d cons t i tute a l arge part o f  the materi al 
i ntersected by shafts . Th i n  and d i scont i nuous re s i d u a l  so i l , and s l i g h t l y  
th i c ker al l uv i al materi al s in  stream channel s ,  are the on ly  overburden 
present i n  Tennes see and Texa s . Eol i an s and and l o e s s on up l ands ,  and 
l oes s  and al l uv i um i n  val l eys , overl i e  the c l aystone i n  Col orado . 

Two d i fferent geol og i c  sett i ngs  
1 )  fangl o�erate i n  the  val l ey s ,  
mentary rocks i n  the mounta i n s . 
i n  smal l pockets between h i l l s .  
washes and st ream ch annel s .  

l CHP4X33688 1 2  
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Affected Env i ronment 4-6 

Crystal l i ne rocks , i ncl udi ng i ntrus i ve ,  vol can i c ,  and sed i mentary rocks 
that have been metamorphosed and deformed to vary i ng degrees ,  compose 
the strati graph i c  col umn i n  North Carol i na .  The ol dest of these un i ts 
are truncated by younger i ntrus i ons . H i gh ly  weathered rock ( saprol i te )  
i s  t h e  dom i nant so i l precursor ; recent al l uv i al materi al s occur i n  
stream channel s .  

4 . 1 . 3 Geol ogi c Structure 

The gross  structure of the sedi mentary rocks at the Col orado , I l l i no i s ,  
M i c h i gan , Tennes see , and Texas s i tes i s  s i mp l e .  Only m i nor,  i f  any , 
structural features are known to d i srupt the subhori zonta1 strata i n  
Col orado , I l l i no i s ,  and Tennessee . Strata at the Texas s i te are broken 
by several fauHs ; otherw i s e ,  the beds d i p  at very shal l ow angl es to the 
east . Broad , open fol d s w i t h  shal l ow-d i pp i ng l i mbs h ave l ocal l y  t i l ted 
the sed i ments at the Co1 orado� I 1 1 i no i s ,  M i ch i gan , and Tennessee s i tes . 

Metamo rphosed sed i mentary and vol can i c  un i ts i n  North Carol i na are 
faul ted , sheared , and deformed i nto h i gh - ampl i tude reg ional fol d s .  
Rocks of the Mari copa Mounta i n s a t  the Ari zona s i te are al so t i l ted and 
faul ted ( i nc l ud i ng shear zones up to 10 ft wi de that are not known to 
i ntersect the co1 1 i der tunnel ) .  I ntru s i ve rocks are al so characteri st i c  
of  the Ari zona and North Carol i na s i tes . 

local faul ts  have been mapped at the s i�es i n  Ari zona , I l l i no i s ,  and 
Texas .  Smal l - scal e structural features i n  the i mmed i ate v i c i n i ty of the 
s i tes were i dent i fi ed duri ng detai l ed mapp i ng ,  and i t  i s  pos s i bl e  more 
wi l l  be encountered when geol og i e  veri fi cat i on stud i es are conducted . 
Jo i nts have been found i n  al l bedroc k un i ts .  Crystal l i ne rocks are al l 
moderately to h i gh ly  j o i n ted ; sed i mentary un i ts are tYP 'i cal l y  l ess  
j o i nted . 

4 . 1 . 4 Geoengi neer ing Cond i ti ons 

Tunnel al i gnment s  at s i x  of the s i tes are compl etel y i n  competent rocks 
where rap i d  excavat i on tunnel i ng methods us i ng a tunnel bori ng mach i �  
(TBM) can be empl oyed . At the Ari zona s i te ,  a port i on of  the tunnel i s  
i n  bas i n  fi l l /fangl omerate , wh i ch conta i n s weakl y cemented sands and 
cl ay ;  here a cut - and- CDver method i s  proposed to suppl ement TBM 
excavat i on .  

At the Ari zona s i te ,  s o i l  propert i es vary from s i l ty o r  , c l ayey fi ne 
sands w i t h  sl i ght pl ast i c i ty to l norgan i c  cl ays wi th h i gh pl ast i c i ty .  
So i l s  a t  the Col orado s i te con s i st o f  eol i an sand , l oess , and al l uv i al 
depos i ts .  Eol i an sand and a l l uv i al depos i ts are potent i al l y unstabl e 
because of n oncohes i venes s and h i gh pl ast i c i ty ,  respect i ve l y .  

The majori ty of  so i l s  a t  t h e  seven s i tes may b e  descri bed based on the 
Un i fi ed So i l  Cl ass i fi cat i on System as CL  ( s i l ty cl ay) , Ml ( cl ayey s i l t ) ,  
and SH ( s i l ty sands ) . Soi l s  overl y i ng bedrock at the I l l i no i s ,  Mi ch i 
gan , North Carol i na ,  Tennessee , and Texas s i tes are mostly i norgan i c  
cl ays of vary i ng pl ast i c i ty wi th l ocal occurrences of gravel and sand . 

l CHP4X3368813  E IS  Vol ume I Ch apter 4 



A ffected Envi ronment 4 - 7  

There i s  a potent i al for groundwater n fl uws i n to s h a f t s  and surface 
excavat i on s  at al l b u t  the Ari zona s i � .  I n  M i ch i g an and I l l i no i s ,  
water- beari ng g l ac i al ove rburden cons � t l ng of t i l l , outw3 s h , and l ake 
depo s i t s occurs o v e r  the ent i re s i te area . Pe,�eab i l i t l es i n  th i s  mate
ri ed vary from 1 0 - 7 em/::; for c l ay - r i ch t i l l to 1 0 - 2 cm/s for uncemented 
s ands and grave l s .  Water-bear i ng zones are d i s con t i nuous due to the 
gre at vari abi l i ty i n  t h i c kne s s  and compos i t i on o f  the gl ac l al mater i al . 
I n  Narth Carol i na ,  groundwater occurs i n  the  weathere� zone o f  bedroc k 
a bove the  tunnel "l evel . F l ow i n  th i s  lone i s  � t i mar i 1 y  al ong fract ures 
wi th permea b n i t i es rang i ng from 1 {) - 4  t o  1 0 - 6 em/s o F l ow vol umss are 
1 i m i t ed by the : {}� poro s i ty and :i,to·rage c liipaci  ty o f  the weathered zone 
mater i a l . At both the Col orada and l �xa s s i te s ) grou�dwat e r  o f  any 
s i gn i f i cance i s  genera l l y  re s t r i cted t o  t h i cker s ect i on s  of a l l uv i a l 
sands �nd g rav e l s a l ong major �tre ams . �ater vol ume s and t h i ckne s s  of 
s a t u rat�d mater i a l  are �G i t � � ar i abl e depend 1 ng o n  rech arge c h a ract eri s 
t i c s . Permeab i l i t i e s fu r t hese �lte r - be ar i ng sed i ment s are ps l i ma t e J  to 
r a�1ge from 1 0 - 2 to l O - l cr::/s . I n  It:?nrl12 S S e€ ;  g roundt'il1t e t  o c c u r ::.  i n  
d i screte sol ut i on c av l t i e :  and a l ong sol u t i on -� i dened j o i nt s  i n  n e a r 
s u r face l i mes tones . Bec a u � 2  of the h i gh 1 y  d i scont i nu o u s  n a t u re o f  t he 
so ht i on featuY'e s ,  :J v e r a  1 1  foc k  penn?a:bi l  Hy and water - beadng potent i a  1 
i s  l ow .  Whore water- f i l l �rl cav i t � e s e x i s t ,  h i gh i n f l ows c a n  be 
supported . 

Poten t i al  for swel l/sh r i n k  i n  c l ay so i l s  exi s t s  a t  the Col orado , 
I l l i no i s ,  Mi c h i gan , and North. C arol i n a s i tes where t i l l s or Quaternary 
terrace depo s i t s con t a i n  sofi to very st i ff cl ay .  Res i dual s o i l s  at the 
Tennessee s i te ori g i n�ted from the underl y i ng l i me s tone bedrock . The 
mechan i cal propart tes of these Tennessee so i l s  are poorl y known . Res i d 
ual so i l s at  the Tex a s  s i te have a moderate t o  h i gh shri nk/s\'/.el l 
potent i al . 

Rock qual i ty for the s i tes  i s  v a r i abl e depend i ng on compos i t i on ,  frac 
ture freqv�!i(:Y , weather i ng ,  etc . I n  Ari zon a ,  cemented bas i n - f il l  al l u :.. 
v i um ( fan� l offierat e )  has general l y  l ow mo i sture content and pl ast i c i ty 
and good streng t h  ch3racter i st i cs� Gran i t i c  un i t s at the s i te s how fa i r  
to good �tr�ngth charac ter i st i cs ,  l arge l y  depend i ng on extent of weather
i ng .  R,){' k �  of the Tert i ary vol cani c assemblage range from weak,  poorl y 
cemen t ed congl omerate to dense , h i g h - s t rength b a s a l t and tuff. I n  
Col orado , t h e  roc k a t  t unnel depth i s  a u n i fo rn s i l ty cl aystone w i th 
occas i on a l  th i n  l ayers o f  h a rd l i me stone . Th i s  cl ays tone shows l ow
� t reng t h , mode rate den s i t i es and mo i sture contents , and a moderate - t o -

" h igh s l aK� patent "i al . ·  In 1 1 1 i no i s-, t h e  roc KS t h a t  wou l d  be encountered 
con s i st of h i gh - s trength dol omi te and l i mestone , wi th t h i n shal e i nter
bed s . Rock at tunnel depth i s  dol omi te ; shal e woul d be encQuntered only 
i n  s h afts . Rock at tunnel depth i n  M i ch i gan i s  var i abl e i n  character , 
cons i s t i ng p r i mar i l y  of l ow- to med i um-sty"ength sandstones , i nterbedded 
w i th l ow-strength shal e and coal l en ses , and h i gher s t rength l i mest one 
bands . Shal es have a moderate sl ake potent i al . In North C a r ol i n a , a 
compl ex sequence o f  met avol can i c and gran i t i c roc k lmderl i e s the s i te 
a rea . These rocks tend to h ave s i m i l ar h i gh - s trength characteri st i c s ,  
mod i fi ed by degree o f  weatheri ng and fracture prev al ence . Fract:.:re s are 
common wi t h i n  mo st of these un it s , e spec-i a l l y  near the cont a c t s  o f  
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Affected Env i ronment 4 - 8  

gran i t i c  p l utons and s urround i ng met avol can i c s . I n  Tenn e s see , h i gh 
s t rength , nearly homogeneou s l i me stone extend s from s u rface to bel ow
tunnel depth . Th i n  shal e or shal ey l i mestone i nterl ayers occur' i n  some 
parts of the sect i on .  Sol ut i on cav i t i e s ,  s i n khol es , and sol ut i on 
\tfi dened jo i nts are common features n ear t h e  surface around t h e  s i te .  
The Texa s  s He i s  u nde rl a i n by bed s o f  marl and chal k ( w i th  i nte rmed i ate 
c ompo s i t i on s  common )  . . The marl , a cal careous cl ayston e , has  l ow 
s t rength and a h i gh sl ake potent i al . The chal k i s  a h i gher s trength , 
very fi rs e - g ra i ned l i mestone . Roc k  sb'engt h  at th i s  s i te i ncre a s e s  i n  
d i rect proport i on t o  c arbonate content and i s  i nversel y rel ated to 
mo i st ure cont ent . , 
Fractures and natural  j o i nt systems wi th varyi ng o r i entat i on and spaci ng 
are a s s o c i ated wi th mo st of the rocks at the s i tes . Jo i nt s and bedd i ng 
pl anes i n  the roc ks are g eneral l y  t i g ht , wi th l ow hyd ra ul i c  conduct i v i ty .  
Jo i nt s  wi th cal c i te and cl ay i n f1 1 1 i n9s  and rough apertures may perm i t  
mi nor water i n fl ows a s  a re sul t o f  i ocal excavat i on - i nduced d i s tu rban c e s  

at the I l l i no i s ,  M i ch i g an . and North Carol i n a  s i te s . 

4 . 1 . 5  Geol og i c  Hazards 

There i s  s ome pos s i b i l i ty of encounteri ng smal l vol ume s of n atu ral g a s  
d u r i ng construct i on at t h e  Col orado � I l l i no i s ,  a n d  M i c h i gan s i te s . The 
Col orado and M i ch i g an s i tes ha¥e h ad rel a t i vel y act i ve o i l and g a s  
extract i on ( from s trata fa r bel ow the SSC tun nel depth ) ;  there i s  a 
smal l pos s i bi l i ty that an unrecorded or i mproperl y abandoned o i l  or g a s  

_ wel l may be  encountered al ong t h e  tunnel  al i g nment at t h o s e  two s i tes . 
Natural gas  ( pr i n c i pal l y  methane ) ,  unrel ated to o i l  and �as wel l s , h a s  
been encounte red i n  excavat i ons  i n  the reg i ons  around the  Mi ch i g an and 
I l l i no i s s i tes i n  the bedro c k  and overl y i ng s ed i ments re s pect i ve l y .  

Surface geotechn i cal  cond i t i ons  that coul d b e  hazardous t o  construct i on 
i f  not properl y hand l ed occur i n  smal l port i on s  of the Ten n e s see s i te 
( karst features , l an d s l i de - prone sl ope s )  and the Ari zona s i te ( potent i al 
for debri s fl ows ) . 

The r i s k  of occurrence of a s t rong e a rthquake i s  smal l at al l o f  the 
s i te s . Se i smi c zone cl a s s i fi cat i on for each s i te i s  shown i n  Tabl e 4 - 1 . 

4 . 1 . 6 Geol og i c  Resources 

Strat i graph i c  equ i val ents o f  the rocks at al l s i tes a re kn own to con t a i n  
a vari ety of geol og i c  resourc e s  that are e i ther pre sent l y  expl o i ted i n  
the reg i on or  have been p rev i o u s l y  m i ned or i dent i fi ed a s  potent i al 
t a rget s .  I ndust r i al  resources ( e . g . , sand and g ravel , crus hed stone ) 
are the most common , fol l owed by o i l and gas , and a var i ety of metan i c  
and prec i ou s  mi n eral s .  However,  none of the s i te s  conta i n  depo s i t s  
( other than sand , g ravel , and ston e )  th at are u n i que o r  o f  p a r t i c ul ar 
economi c s i g n i f i cance . 
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Affected Env i ronment 4-9  

I ndustri al re s o u rce s i n  the  form of stone or aggregate , as wel l as  a 
vari ety Df mi neral s ,  have been produced i n  the v i c i n i ty o f  the I l l i no i s ,  
M i ch i gan , North Carol i na ,  Tennessee , and Texas s i tes . Exposed rocks i n  
Ari zona are al so poten t i al l y v i abl e source s of aggregate . I ndust r i al  
res ources are common throughout al l of these reg i on s , and i n  n o  c a s e  do 
l ocal operat i ons re pre sent a reg i onal l y  un i que resource . 

O i l and g a s  reserves a r c  most preval ent i n  un i t s  underl y i ng t u n n e l hor i 
z o n s  i n  Col orado and M i ch i g an . Al though  severa l produc i ng fi e l ds at 
both s i tes occur wi th i n a few thousand feet of the v i c i n i ty o f  the pro 
pos ed col 1 i der r i ng ,  most o f  the exp l orat i on and product i on i n  these  
areas have been h i stori cal and  are expected t o  decl i ne stead i l y wi th 
t i me .  O i l  and gas resources h ave al so been expl ored or produced on  much 
smal l er scal es i n  the v i c i n i ty of the I l l i no i s ,  Tennessee , and Texas 
s i tes .  

4 . 2  WATER RESOURCES 

4 . 2 . 1 Surface Water Hydrol ogy and Qual i ty 

Ch aracteri st i cs of surface water resources at s i te al tern at i ves are 
compared i n  Tabl e 4 - 2 . Areas of spec i al emphas i s  are surface runo ff and 
fl ood i ng ,  surface water qual i ty ,  and surface water use . D i scuss i ons of 
the vari at i on of these characteri st i c s  among the s i tes fol l ow .  

4 . 2 . 1 . 1  Runoff and F l ood i ng 

The seven s i tes fal l i n  d i verse phy s i ograph i c  and cl i mat i c  areas o f  the 
country ,  as  descri bed i n  Sect i ons  4 . 1  and 4 . 3  of  th i s  chapter .  F o u r  o f  
the seven s i tes  drai n to the Gul f of Mex i co (Texas , I l l i no i s ,  Col orado , 
and Tennessee ) .  The l atter three are wi th i n  the M i s s i s s i pp i  R i ver 
Bas i n .  The other th ree s i tes dra i n  to the Gul f of Cal i forn i a  (Ar i zona) , 
Lake M i c h i gan (M i ch i g an ) , and the Atl ant i c  Ocean ( North Carol i na ) . 
Because of the var i at i on i n  phys i ography and cl i mate , the s e  s i te s  have 
s i g n i fi cant d i fferences i n  hydro l og i c  reg i me ,  fl ow vol ume , and fl ood i ng .  

The Ar i zona  s i te i s  ari d ,  w i th no perenn i al streams and very l i tt l e  
surface water . The Col orado s i te i s  semi - ar i d  w i t h  no perenn i al 
streams , very l ow average fl ows , and a l arge range o f  max i �um fl ows . 
Part o f  the reason for l ow average fl ows i n  the Col orado reg i on i s  the 
u se of i mpoundments to regul ate d i sch arge and w i thdrawa l s for water use . 
The l exas s i te has  rel at i vely l ow average fl ows , b u t  a moderately h i gh 
range of max i mum fl ows . The M i ch i gan and I l l i no i s s i tes h ave on l y  
s l i ghtl y h i gher average fl ows and a broad range o f  maxi mum fl ows . The 
North Carol i na and Tennessee s i tes have very s i m i l ar rai nfal l amoun t s , 
but Tennessee has  both h i gher average fl ows and h i gh e r  max i mum fl ows . 

Proposed l ocat i on s  of -the r i ng i n  the l ocal watersheds  are al so vari abl e .  
I n  Ari zon a ,  Tennes see , and Texas the r i ng crosses  l ow-order tri butari es 
wi th the headwaters most ly  i ns i de the r i ng .  The dra i nage areas of these 
tri butar i es are typ i cai l y  l es s  than 1 00 mi 2 •  I n  Col orad o ,  al l the 
tri butari es i ntersected by the r i ng ori g i nate near or wi th i n  the r i ng ,  
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Tabl e 4-2 

COMPARI SOH OF SURFACE WATER RESOURCE CHARlICTER I Si I CS 
OF S ITE ALTERnAT I VES 

Col orado I l l i no i s  M i ch i gan North C arol i na Tm;nessee Texas 

----------.u .. ----____ ............ � ...... a. .... � ............ ne ............ =_ .. aQuu� __ .......... === .. m.nR .... UN .. aN.����� �� 

G i la I U .-er basin 
ever:tlJa l Iy dra i ns 
to Co lOf6do R i ver 
and Gulf of 
Ca 1 lfor n l a .  

T W'l  crest stege re
COrdeN; dr. l n�c;'I: 
areas 68 .nd 4<JJ -
m i l ;  no a�er�'�f! 
f lows ;  I[1�X.  f lQ'oos 
1 6-39 ft3/s!tn i ' .  

On l y  ephemo!ra 1 
washes cros s i ng 
r ing; f lash' f lood 
potent i a  1 /I 
concern. 

South P llltte R i ver 
bas i n ;  e�entua l ly 
lira Ins to 
Mls'ls� lppl R iver 
and Gu lf of He� lco. 

!'1ve g.!lJ!le3 ; draln
b�t areas from 1 1 1  
t o  1 6 . 8 52  m 1 2 ;  
,,,'era:)e f lows from 
o to 0 . 1  ft3i!/n;12.  
Ii 1 1  f lows ra!gu lated 
a ndlor d i verted up
stream; �x f l� 
2-355 ft Is/ml . 

E ight cNnne l s  
crosslMg r i ng with 
dra inage al'P.�s frm 
211 to 814 m i l ;  
w ldth-6epth rat iOS 
from J . n  to 1 2 . 5 ; 
f loodp l a i n  widths 
from 1 . 500 to 
1 0 . 0CO ft . 

FOY. R iver bas i " .  
t r Hr.Jtny to 
M i s t i ss lopi R iver ; 
eventua I i )!  dra ins 
to Gulf of Mexico. 

Six gauges ; dr� ln
age areas fr.m 29 
to 1 . 403 mi ; aver
age f lows from � . 6  
t o  1 . 1  ftl/s/ml · ;  IM� f l� 5-38 
ft la/ml . 

Fourteen channe 15 
cross lng r i ng with 
dra inaae areas from 
10 to 1 . 738 m l Z ; 
widti1-depth rat ios 
",,,nera 1 1y fram 2 . 8  
to 1 1 . 7 .  e�cept the 
Fox R iver w ith 
rat los fran 1 00  to 
1 25 ;  floodp 1a In 
widths from 300 to 
2 . 500 ft . 

Grand R i ver bas i n ;  
dra ins  di l'ect l y  to 
la�e M l ch lg!!n . 

Six  act i ve gauges ; 
era lt1�ge o!rea� fran 
9 to 1 . 230 m l ' ;  a�erage fj� 0�6 
to O. J ft Is/ml ' ; 
max f l�,¥ 6-138 
ft3/s/ml . 

N i ne channe Is 
cross I ng r i ng  with 
dra i nage ar�s from 
6 to 447 nli < ;  
width-depth ratiOS 
from 1 . 2  to 1 5 . 0 ;  
f loodp l a i n  widths 
frem 75 to 1 . 000 
ft . 

Div ided among 
Neuse . rar .  and 
Roanoke R i ver 
t;llS ir,s; eVE!'1tua 1 1y 
dra ins to tho! 
At la�ti c ():;ean. 

D h jdad �lIPng 
CIJ'I1be r 1 and and 
hnfieSSetl R i val' 
bb� ir.s; e��tua l ly 
dra Ins to the 
Mlsa l ss lpp l R hlr 
and Gu 1 f cf Me); leo. 

Four active gauges; F ive ar.tive g�ug�s ; 
dra !�ag'! areu frem cir3 jn�g� &r/l�� franl 
43 to 167 m � l ;  1 77 t o  481 mil;  
average f lows from lIverAg<.! f lows fran 
0 . 9  to 1 . 2  ft3/s/m l 2 ;  1 . 1$ to 1 . 9  ft3/simi2; 
I114X f l� 75-134 IM� f 1� 106-26;1 
ft3/s!m l . ft Islml . 

·S l x  chall"els cross
Ing r i ng lflth dra In-

3ga areas froo 1 1  
to 1 4 1  m; 2 wldth
depth rat ios f�om 
3 . 3  to 1 2 . 0 ;  f lood
p 1� In widths fran 
90 tll 40() f t .  

H In" charm!! 19 ('NlSS
h� rj�l" with dra In
t.fj'.'t &H!U fl'tllll Ii t.o 
72 m12; wldth-oo:Jth 
rat l,,! fl � 3 . 3  to 
7 . 0 ;  not .. 1 1  are 
per�"nia 1 stre'illS ; 
f locd!) lJ in wldtl15 
fran ZOO to £ , 000 
ft.  

T f I " i ty P. 1 "e� bas in;  
�'i!ntua 1 iy drd l �s .to 
Gulf of M:?xi:;o. 

F iv� r,6tlg('� ; tJ�"'1 i n:t�e 
a r�hs frum 63 to 963 
r.!1� ;  �" "r�rl1! f l�� ir<:tr 
0 . 2  to t . <  ft � !�/ � } ' ;  
tt'a� f l""'� 7 1-2;8 
ft"!s/rnl . 

E lght c�nne l �  c�cs s l ng 
r ing wi th Goa 1no;:a 
��8S frt:m 42 to 107 
m ! '(· ; 'Ildt"-deoth ratios 
frc;n 2 . 3  t.o S·.(J ;  f loodpli ln  �idths fran jon 
to � , OO'3 ft . 
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Tabl e 4-2 (Cont) 
COMPARI SON OF SURFACE WATER RESOURCE CHARACTERISTICS 

OF SITE ALTERNATIVES 

Arizona Col orado 

Floodpliin Mapa One F load Hazlrd 0 .. F load Haz.rd 
AVl l lable Boundary Map Ind Boundary Map end 

• _ pre l '.'nary .ON pre l l.'nary 
FIRM', for Morgan FlRM'I for Morgan 
County Inc hllling County Inc lulling 
port Ions of Beever port Ions of Beever 
Creek, Buck Creek, Creek , Buck Creek, 
Ind St.an Oraw. .nd Shelrs Oraw. 

IIA TER QUU.ITY 
Const ItUlnt No lurface water level' frail one 
Concentr.tlon, qual ity data fraa .t.t Ion on South 

11IIIIId 1.ta v icin ity P lltte River heve 
the following 
ranges: 

DO (I11III1 )  0-11 
[5] 

Nltrlta (';f/ 1 )  
2 - 6  [0. 1 

TOS (mg/ l )  
625- 1 , 105 

lead (/1911) 6-21 
[0. 05] 

1 .  DO • DllSolveo oxygen 
2 .  TDS • Totll dlslolved solids FEIIA • Federal Elllergency Management Agency 
FIRM · Flood InsurlrlC8 Ret. Map 
FHBM • Flood Hazard Boundary Map 

I l l i no i s  

Count Ie. I n  IIIhlch 
r ing wi l l  be 
loc.ted .re covered 
by FIRM. 

Levels frCR four 
Itat Ions In site 
v ic i n ity hsve the 
fo l lOWing r.nges: 

DO (mg/ 1 )  4-17 
[5] 

Fac.l Col .  (I/IDO 
111) 9-53 , DOO 
[200] 

Nltr.te (mg/ 1 )  0-12 
TOS (1119/ 1 )  Z20- 1 , OOO 

[ 1 , 000] 
Lead (119/ 1 )  0-100 
[100] 

Michi gan North Carol i na 

No rENA IISpplng of One county covered 
f loodpl. 'ns In by FIRM; two COUII-
v ic i n i ty of ring t Ie. covered by 
except for • por- FHIIM; no count lei 
t Ion of the Gr.nd exc luded frail FEIIA 
R iver. SDIIIII USGS IIIIpplng. 
f load-prone .re. 
maps .re .v.l l.ble. 

Leveh froll five Levels frCID six 
st.t Ions In s ite st.t Ions In lite 
v i c i n ity heve the vicinity heve the 
following r.nges: follOWing ranges: 

00 ("'!II 1 )  4-12 DO (mg/ l )  2-16 
[5] [5] 

Fec.l Col .  Nltr.te (mg/ 1 )  
(1/100 1111 )  0-2 mg/l 
2-92 , 000 [200] Lead (119/ 1)  100-200 

Nltr.te (1119/ 1 )  [25] 
12-17 

TOS (mg/ 1 )  270-710 [750] 
Lead (/191 1 )  

1-50 [14] 

Tennessee Texas 

One county cOvered Only county In IIIh lch 
by FIRM; three ring wi l l  be located I. 
count III covered by covered by FI RM • 

FHBM; no count 185 
exc luded frCID FEIIA 
IISppl ng .  

leve ll f rail  four Levels frail three 
atat Ions In a Ite st.t Ions In the a Ite 
v ic inity heve the vicin ity heve the 
fo l lowlng r.nges: fo 1 lowing ranges: 

DO (mg/ 1) 6-17 DO (mg/ l l  5-14 [*] f5] Fac. l .  Co l .  TOS (mgl 1 )  ISO-saO 
1/100 1111 )  [*] 

10-12,300 [200] 
Nltr.te (1119/ 1 )  

0.4-1 . 0  

[ ] St.te water qua l ity standard for l1li I t  I p  le-use waten 
[*] SUrfice water qua l i ty .tandarda In T,xea Ire average annual ,  not-to-exceed 1 I1111tl, Ind Ire, therefore , not applic.ble to �rlson with Inst.nt.neous observat ions . 

Sourc .. : Ar..!I2nl : Brodts 1988b; u .s .  AfWt/ Corps of Englneerl 1982 . �: Mcdanold 1988; lJIS Corp 1988; U.S.  Amy Corp. of Engineers 1977. l.1l.in2.1l : Budd 1988; �.ld at I I .  1987; Federll EJrergency IIIIn.g_t Agency 1981., 1981b; singh 1988; U.S .  Anrry Corpa of Engineers 1984. �: Fede�rgency 
Man.�t Agency 19$4; M i l ler at . 1 .  1987; U . S .  Envl ronnent.l Protection Agency 198811. North Cuql!nt: Barker et a 1 .  1986; Federal Emergency .... n.ganent 
Agency 197Ba, 1978b,, ' 19791; North Caro l lnl Dept . of W.ter .nd a i r  Resourcf;s No date; U . S .  Env ironmental Protection Agency 1988b. �: 8aker 1988; Coffee 
et I I .  1984; Federll ENrgency Managanent Agency 1978c, 1979b, 1980, 1981c; Lowery et 1 1 .  1987 . mu: Feder.l EMergency Managellli!nt Agency 1987 ; Ganc.rz 1988a, 
1988b; Trinity River Author ity of Tex.s . Stlte of Texas 1988 . 
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Affected Env i ronment 4 - 1 2  

except for Beaver and Badger Creeks . Both Beaver and Badger Creeks 
woul d be crossed twi ce by the r i ng .  At the downstream cross i ngs , Beaver 
and Badger Creeks h ave  drai nage areas of more than 800 m i 2 and 300 mi 2 
respect i vely . In  North Carol i na ,  the tri butar i es i ntersected by the 
r i ng ori g i nate near the center of the s i te ,  except for the Fl at R i ver . 
Each of  the drai nage areas i s  l ess  than 1 50 mi 2 •  The r i ng l ocat i on i n  
M i ch i gan crosses the headwater reaches of streams , mostly wi th i n  the 
Grand Ri ver watershed , wh i ch i s  nearly 450 mi 2 •  The I l l i no i s s i te has 
the l argest channel (the  Fox Ri ver) cross i ng a proposed ri ng l ocat i on 
w ith  a watershed area of  more than 1 , 700 mi 2 •  

Fl oodpl ai ns of the vari ous  s i tes fal l i nto three approx i mate wi dth 
ranges : l es s  than 1 , 000 ft , over 1 , 000 ft but l es s  than 5 , 000 ft , and 
up to 1 0 , 000 ft . Ari zona ' s  fl oodpl a i ns are not comparabl e because of 
the ephemeral nature of streamfl ow . Fl ood i ng wi dths have not been est i 
mated for the major washes or other fl ash fl ood · areas . North Carol i na 
i s  the only  s i te where the fl oodpl a i ns of  al l channel s i n  the v i c i n i ty 
of  the i r r i ng cross i ng are l ess  than 1 , 000 ft i n  wi dth . Th i s  refl ects 
the topography of the upper Pi edmont where streams are typ i cal l y  l ocated 
i n  narrow val l eys . I l l i no i s ,  Mi ch i gan , Tennessee , and Texas have pro 
posed r i ng l ocat i ons cross i ng streams and ri vers w i th max i mum fl oodpl a i n  
widths  between 1 , 000 and 2 , 500 ft . The Col orado r i ng i ncl udes channel s 
that cross the  r i ng and have greater fl oodpl a i n wi dths . None of  the 
Col orado fl oodpl a i n s  i s  l ess  than 1 , 500 ft wi de , and one area of channel 
confl uence i s  est i mated to have a 1 0 , OOO- ft-w i de fl oodpl a i n .  

The exi stence of  fl ood i n surance mapp i ng i nd i cates not on ly  an i dent i fi ed 
fl ood potent i al , but al so the presence of  enough i mproved property at · 
ri s k  from fl ood i ng to be a concern . Thus , areas that may have s i gn i fi 
cant fl ood potent i al but l i ttl e or no devel opment woul d not need fl ood 
i nsurance mapp i ng .  For those areas that d o  have fl ood i nsurance needs , 
there are d i fferent l evel s o f  deta i l  and accuracy i n  the mapp i ng pre 
pared by t h e  Federal Emergency Management Agency ( FH1A) . A F l ood Hazard 
Boundary Map ( FHBM) g i ves approx i mate l i m its  o f  fl oodpl a i n s  to ' i dent i fy 
h azard areas . A Fl ood I nsurance Rate Map ( F I RM) i s  based on more 
detai l ed analyses and i s  necessary where s i gn i f icant fl ood i ng occurs i n  
devel oped areas . At the seven s i te al ternat i ves , only  I l l i no i s . and 
Texas have compl ete coverage of the ri ng area wi th F I RM ' s .  Ari zona pre
sently does not  have  FEMA mappi ng i n  the  v i c i n i ty of  i ts proposed s i te .  

4 . 2 . 1 . 2  Water Qual i ty 

' The .  amounts of  ex i st i ng water qual i ty data are h i ghl y vari abl e' for the 
seven state s .  Tabl e 4 - 2  presents data col l ected from s urface waters i n  
the major dra i nage bas i ns of each o f  s i x  s i te a l ternat i ves . (Ari zona i s  
not i ncl uded because the proposed s i te does not have any surface water 
streams or r i vers on the s i te . )  These data come from streams of vari ous 
s i zes and from stat i ons  sel ected for the purpose of mon i tori ng these 
streams,  often concentrat i ng on probl em areas . 
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Affected Envi ronment 4 - 1 3  

I n  general , the surface waters as soci ated wi th each of  t h e  s i tes are 
sui tabl e for mul t i pl e  uses ( recreat i on ,  aquat i c  l i fe ,  and publ i c  water 
suppl y after proper treatment) . The cr iteri a a ssoci ated wi th  mul t i p l e 
use waters are not the s ame among the s i te s ; d i ssol ved oxygen ( �O)  
s houl d be  ma i nta i ned at not  l ess  than  5 rng/l ;  total d i ssol ved sol i ds 
s houl d not exceed 1 , 000 mg/l for I l l i no i s ,  750 mg/l for M i c h i gan , 
500 mg/l for North Carol i na and Tennes see ,  300 mg/l and 500 mg/l ( both 
annual  average not -to-exceed l i m i t s )  for Texas ; fecal col i form shoul d 
not exceed 200 col on i es per 1 00 ml for I l l i no i s ,  M i c h i g a n ,  Tennes see , 
and Texas ; n i t}'ate l evel shou l d  not exceed 0 . 1  mg/l for Col orado , and 
10 . 0  mg/l for North C arol i n a ;  l ead l evel s houl d n6t exceed 0 . 05 �g/l for 
Col orado , 1 00 pg/l for I l l i no i s ,  14 pg/l for M i chi gan , 25 �g/l for North 
Carol i na ,  and 50 �g/l for Tennes see . 

D i s sol ved oxygen ( �O) does not d i ffer s i gn i fi cantl y at the seven s i tes . 
N i trate l evel s i n  I l l i no i s and Mi ch i g an ranged between 1 0  and 20  mg/l , 
Co"l orado ' s  h i ghest val ue i s  bel ow 1 0  mg/l , and North Carol i na and 
Tennessee have val ues wel l bel ow 5 mg/l . Col orado and I l l i n o i s  s treams 
h ave maxi mum total d i ssol ved sol i ds ( TDS)  val ues around 1 , 000 mg/l , and 
M i ch i g an and Texas streams have max imum val ues  l es s  than 1 , 000 mg/l . 
I l l i no i s and North Carol i n a have max i mum l ead val ues from 1 00 to 200 
�g/l , wh i l e  Col orado and M i ch i g an l ead l evel s are between 20 " and 50 
�g/l . M i ch i gan  and I l l i no i s  streams have maxi mum l evel s of over 50 , 000 
feca l  col i form bacteri a per 1 00 ml , wh i l e  Tennessee h as a maxi mum of 
1 2 , 000 . 

An i nd i cator of  po i nt source l oad i ng of pol l utants can  be obtai ned from 
the n umber of permi tted d i schargers under the Nat i on al Pol l utant D i s 
charge El i m i n at i on System ( NPOES ) . Such permi ts are obt a i ned for i ndus
tri al  d i sch arge s , cool i ng water , and  any number of other d i scharges , but 
are pr i mari l y  for sewage or wastewater treatment pl ant s .  The number of 
NPDES perm i ts i s sued i n  the proposed s i te v i c i n i t i es are :  

Ari zona 
Col orado 
I l l i no i s 
M i ch i gan 
North Carol i n a 
Tennessee  
Texas  

None 
1 4  

1 1 7  
5 

1 5  
- < 1 0  

1 6  

4 , 2 . 2  Groundwater Hydrol ogy and Qual i ty 

Characteri st i cs  o f  t h e  g roundwater resources at the s i te a l tern at i ve s  
a re c omp a red i n  Tabl e 4 - 3 . Are a s  emp h a s i zed i n  the compari son are 
hydrol og i c  sett i ng ,  hydro l og i c  control s ,  p i ezometri c  cond i t i on s ,  depth 
to-water ,  groundwa ter qual i ty ,  and gr�ndwater use . 

4 . 2 . 2 . 1  Ground\oJa t e r  Hyd t'o l ogy 

The seven s i te s  repre sent fi ve d i fferen t hydrogeol og i c  reg i me s . The 
Ar i z o n a  s i te i s  c h aract e r i zed by bas i n  and range structure and uncon 
sol i d ated to moderatel y consol i dated bas i n  al l uv i al depOS i ts .  
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Hydrologic 
Setting 

Hydrologic 
Controls (F low 

Mechanism) 

P iezometr ic 
Condit ions 

• 

Ari zona 

Unconsol idated to 
moderately consol i
dated a l Juv ia 1 f 1 1 1  
IMteria 1 derived 
f l'OIII surround ing 
IIIOSt ly granit ic 
bedrock mountains 

Porous medii ftow 
in basin a l luvium 

Unconfined (water-
tab Ie) in upper 
port ion of satu-
rated a l l uvium; 
conf ined in deeper 
sediments 

Tabl e 4-3 

COMPARISON OF GROUNDWATER RESOURCE CHARACTERISTICS 
OF S ITE ALTERNATIVES 

Col orado 

Unconso l idated sur
ficial  deposits 
consist ing of dune 
sands . loess .  and 
a l luv ia 1 deposits 
a long stream chan
nels;  under lain by 
general ly imperme
able claystone 

Porous media flow 
in surficial  de-
posIts; fracture 
f low in up to 70 
ft of weathered 
c laystone; very 
l itt le. if any flow 
in re lat iv ity hn-
permeab Ie u�-
thered c laystone 

Unconfined in sur-
ficial  deposits and 
weathered c laystone 

I l l i no i s  

Unconso l idated gla
c ia l  drift 
overlying indurated 
sediments 
consi st ing of dolo
mites . sha les . and 
sandstones 

Porous media flow 
in glac i a l  dr ift; 
fracture and dis-
solut ion flow in 
do lomites and 
sha les; predomi-
nant ly porous media 
f low in sandstones 

Mixed unconf ined/ 

Michigan 

Unconso l i  dated 
g lac i a l  drift 
overlying indurated 
sediments consist
ing of  sandstone. 
sha Ie. l imestone. 
do lomite and some 
� i 1tstone 

Porous media flow 
in glac i a l  dr ift; 
fracture end dis-
solut ion f low in 
l imestone . sha le. 
and do 10m i te; pre-
dominant ly porous 
media f low in 
sandstone 

Mixed unconfined/ 

North Carol i na 

Sapro l ite end par
t ia l ly weathered 
bedrock over 1 yi ng 
h ighly indurated 
igneous and meta
morphic rocks 

Porous media flow 
in saprol ite; 
fracture flow in 
part ial ly weathered 
bedrock zone 

Predominant ly uncon-
confined in surficial  conf ined in surficial  fined in saprol ite; 
g lacia l  depos its; g lac ia l  depos its; occas iona l ly semi-
SI!II i-conf ined to con- unconfined to con- conf ined in par-
f t ned t n deeper bed- fined in deeper bed- t ia l ly weathered 
rock un its rock units bedrock 

Tennessee 

Indurated bedrock 
consist ing of thick
and thin-bedded 
1 imestone. do lomi te 
and some sha Ie 

Fracture and dis-
ao lut ion flow in 
l imestones. dolo-
mites and sha les. 

Unconf i ned in upper 
l imestone ; conf ined 
condit  ions in deep 
solut ion features 
in l imestone 

Texas 

Unconso l idated a l luvia 1 
depos its along streams; 
re lat ive ly impermeab Ie 
i ndurated cha lk. marl . 
and c laystone overlying 
sandstone with inter
bedded sha Ie 

Porous media flow in 
surficial  a l luvial 
depos its and deep 
sands ton,e un its; 
l imited fracture flow 
in up to 1 5  ft of 
weathered cha lk and 
IMr l 

Unconfined in nrficis  1 
a l luv ia 1 depos its'; deep 
sandstone aqu ifer 
units confined 
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Tabl e 4-3 (Cant) 
COHPAi H SON OF GRCUNDWATER RESOURCE CHARACTERISTICS 

OF S ITE ALTERNATI VES 

Col orado 1 1 1  i noi s M i ch i gan North Can) 1 i na TY:m:s!>ee Tex a5 
DI'IDIi. • .. .....rtl&>UIIIBiIII9'" .... '�Ui ... li'CI't��...--� ..... __ ... __ 

Oe/lth-to-\later 

Groundwater 
Qua l ity , 

lisroge! frfJ!fl 100 to 
700 ft be low lar� 
�urhC'e 'n basIns:  
th" o'Jghcut s i te \'Illn
�,. l ly gre6ter than 
�:;U ft be low larld 
.slirfac'9 

SOOII! &re� � vHh!l l 
l l ty: ,odlu," ehlo
r ttl;! type predo:1>l'· 
Mr.t ; lOS typ Ie! 1 1)' 
300 to S50 rng/ 1 • 

!iP to 1 .800 mg/ 1 
111 lrr1il'litf,d 
a�eas • � loca I ll' 
exceed nat iona

'
! 

drlnidrog water 
!l!Coodary stand4rd 
fo,' iDS ; genera l ly 
110ft; n<I use l im i t· 
I� �onst ltuent$. 

Ranges f�CCf1 nl!oH 
surface to ��out 60 
ft t>e low land 
surface 

Var iah le bt:t_n 
vn i t s ;  ca lc ium 
!lIlfat, e/b Icarbonate 
typP. predaniMnt. ; 
TOS range 120 to 
3 . 700 �/ l :  lOS a� 
sulfate cOO'II"on ly 
.,�c;eed "" t i ona 1 
drink ing >«<ter 
secondary st<!n
dards ; higM n l tr� te 
Ir� h&rdnea, typ l 
c5 1 I n �ha 1 10w 
a l l uv ia l  �po$ l ts ,  

R4f1ges fr'(f!l near 
surface to 20 ft 
be10w land su rface 

Sn area l n r' l 
.lb i l ity and betwef'n 
un i t s ;  ca lc lunt-mag
n es i um  b i carbonate 
type prmr. l nan t ;  
l OS typ lcs l 1y 
300 to 1 . 200 "'11' 1 ;  
lOS . su ifate and 
i ron loca 1 1y exceed 
nat iona l dr i nk i ng 
water seconda ry 
st�,ndards: h i gh 
I ron very common ;  
typ l e a  l ly �ery 
hard; e le .... ated" 
rad i um  In ground
water In a�ea just 
east of s i te . 

Ranges from nen 
stJrface to SO ft 
below 13nd surface 

S\lf!e ere" l varl�bl
l it)' between un i t s ;  
talclum-maqne s i um  
b i caroonate t.¥Pe 
pl'!!M inaClt ; T!.lS 
rlmQft 100 to 1 . 0(;0 
In(l/ I. HlS. Irem and chloride loca l l y 
el>:c,eed na t iona 1 
drink Ing water sec
ondary stancla rds; 
II Igh iron very (;CIITt-
1'IOn; tYll i cl l ly very 
h�rd, 

Ranges fr(l� nMr 
£urf ace to 30 ft 
be low lar:! surface 

L itt le area l var la� 
h i l itj l>1!t .. �� , 
ur. lh; mhl'd b kar
bonate I ypt! pr�
I ",ant ; lOS r&!'lgl! 
25 to MO �1!lI 1 ;  ros 
CCC&S lona 1 l,Y and 
I ron comnon ly ex

ceeds Mt !Mla 1 
dr i nk Ir,g W4ter 
secondo "j s h,,
derds : varl.b Ie 
from soft to very 
hard, 

'Ground�ter with e levated radium level' may be used as coo l i ng water or for other purposes except as a potab le $oure�. 

RD�qI'S fl'm " ... �r 
s\jrh�(' t., lliJeut 
�S() ft tl!l low lal'd 
s��fbce 

Var lab ll! <1.1'''0 1 1  Y 
�nJ bet· ... ,!!!?) <ln H s ;  
C4 1..: i "';!"!'I!anes l tim b lc3r t..c�ate tjDt' 
p,�,in��t ;  Wi 
r,!i19f! 20,3 te 12.  OOJ 
b" t g>!nero 1 1y 2!)� 
to 1 . 500 m,:/ l ;  lDS. 
chlor ltll! lind I r'oll 
C!;m'Jlll l)' I!xcee\i 
rUlt ion ... 1 dtink \ �  
water 'il!Cood�ry 
!hn<!ard l ;  hydrogen 
su l f i de  ::l�r I! 
ccr.m:m� v�riClble 
f�� �oft t� veiY 
hard. 

N1!al' su-f act' In surf 1 -
(; L 1 1  (1 1 1u lt i 6 1  -:mpttS , t s ;  
"ater rna)' hI! er,ccun
t��ed I� u��r IS ft of 
d1<l lk ��d mer 1; b,,� low 
wea thered !on� u!: l�!: 
a� aS5er,t i � :  lj dry; 
depth 1 .0 �a!er is � lS  
ft  
Var l lh l e  �rN l l v  aN! 
Q�t�efi u� i ts ;  �!Jd)tr.I 
b : ��rbo�J, �  typ� pre
oOO'!'nM t ;  TOS r�r.oe 300 
t.o :3 p 000 tNJ/ I ;  TD5 , 
sulfate &\"101 chlor i�<! 
il"<:a 11:1 e�cQ,3d rnIlt l or.a 1 
d�\nk ing �3t�r !econd
dry stan(.;u';s ; n i trate 
loca l if E�cee-'is Mt \c." a 1 
drir,k ing "",ter pr\�"y 
s tanda rds 1 n sha, l 1ow 
a l luv Il""; hzrooess 
\arlab le - $Qn to 
s l i!Jht ly hi:rd In ri6f)il 
aq'" l fers. �ery hard j r.  
sha l l ow  1I 1 1uv lUl!1. 

Sources : €"ner�.! :  Dr i sco l l  1988; U ,S .  Cr.vl ronrrontal Protect ion .l;jllllCY 1 9 7 7 .  ArllO!l�: Brooks 1987; Cuff 1984; Ho l lett dr.d I'Iarle 1981 ; U . S .  fnvl ro�;lI!ntal Protect ion �q!J11c)' 
198.la; W i l son 19n , £g�Q: Bjork lund Md Brown 1957 ; Colorado Geolog i c .  I nc ,  1986; Co lorado Geo loglc. l Survey 1988: �cG()"'er," 19'>4 ; i/;organ COlinty Qua l ; "), li4ter 
D i str ict 198 7 ;  Reppl ler et . 1 .  198 1 :  I0\Il. Curt i s lle l h  and Co. 1978 . 1 1 ] j�oi ! :  Bot!th and Yaugt 198'5; Cutry et 'I ! .  1 98B; Hughes et « I .  29ft;; Jen n i ngs BF.7 ; 1<.!'!!!9ton et a l .  
1987a and 1987b: Schlr;t et a l .  1976: Va ld!!n et , 1 .  HISS; V i soeky et a 1 .  1985; V i socky and Sc 'ru lme l ster 1�81l; Wo l h;r and S�oouson 1978; \lo l le .. lot 6 1 .  19uG . t..iSQi.cu.n: 
G l l b�rtl C tmIo Tl  ... eaHh o f  r:llch l gan. I nc .  19383. 1 988b . and 19&1c; 1 119""111 County Hea lth Department 1987; M ichlg�n Department of Pub l i c  H�a lth 1983; M l ch ig�n Gao iog ,r.a !  
Survey 1981; Radfar 1979 ; U . S .  Army Corp5 of Eng ineers 1970; We,tern toI lch;9�n L\-;Iverslty 1 98 1 .  North Caro l 1M: ila l n  �"d T han.>t s  1966: M�y aild lhorMs 13B8; Nllrth ea..., l l na 
Department of Natura l Resources lind Cormlun ity Oe�elopment 1983 and 1986 . Te�����!I� :  Adams e t  a 1 .  !'la6;  Brahans and Brad ley 1986; Gp.�trllns . Inc , 1968: Newcooe 1958; 
Newcar.e and 5.'Tt!th 1962: R !me et a 1 .  1977 ; ZIJrawgk; �"d Burchett 1980. 112ll: r -eel!! lind Cheery 1973: Mason. JOhri5to� and Assoc ilte� . I nc .  19!1� ; Nordstrom l':'l�l ; 
Soutr...estem laborator ieg 1987 ; lex4S Water Oe�e lo;ment Board 1976;  Thanpson 1967; W i l l i am F .  Guyton Assoc; iates,  I nc .  1987 , 
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Affected Env i ronment 4 - 1 6  

I l l i no i s and M i c h i gan h ave unl i th i fi ed gl ac i al dri ft overl yi ng a typ i cal 
mi dcont i nent sed i mentary sequence . Tennessee i s  characteri zed by a 
sha l l ow karst ( l i mestone ) hydrol ogi c  reg i me typ i cal of the west -central 
Appa"lach i an port i on of the country .  The North Carol i na s i te i s  pre
dom i nantly crystai l i ne rocks wi th a deep ly  weathered profi l e .  The 
hydrogeol og i c  reg i mes at the Col orado and Texas s i tes  are s i mi l ar i n  
that shal l ow permeabl e al l uvi al sed i ments overl i e  f ine-gra i ned sedi men
tary rocks i n  wh i ch groundwater movement i s  l i mi ted or nonex i s tent . In  
Texas , maj9r reg i onal aqu i fers underl i e  the fi ne-gra� ned sed i mentary 
rocks . I n  Col orado ,  there are no  major reg i onal aqu i fers at depth . 

The hydrogeol og i c  control s that govern movement of groundwater i n  the 
unconsol i d ated depo s i ts vary from s i te to s i te .  I n  Ari zon a ,  porous 
med i a  fl ow i s  the predom i n ant mechan i sm for groundwater movement wi th i n  
the bas i n -f i l l  al l uv i um .  I n  Col orado and Texas , porous med i a  fl ow 
occurs i n  the s urfi c i al a l l uv i al depo s i ts , wh i l e  fracture fl ow i s  l i kel y 
dom i n ant i n  the upper, weathered port i on s  of the underl y i ng fi ne-grai ned 
sed i mentary rocks . Bel ow the weathered zones , l i ttl e ,  i f  any , 
groundwater movement occurs i n  these sedi mentary rocks . I n  I l l i no i s  and 
M i ch i gan , porous  med i a fl ow occurs i n  the gl aci al dri ft , wh i l e  
d i s sol uti on and fracture fl ow occurs i n  the carbonate sequences . Porous 
med i a  fl ow al so  occurs i n  the i nterbedded s andstone sequences . I n  
Tennes see , d i s sol ut i on and fracture fl ow occurs i n  the carbonate and 
shal e sequences . In North Carol i na ,  porous med i a fl ow occurs i n  the 
s aprol i te ,  and fracture fl ow occurs in the p art i al l y weathered crys
tal l i ne rocks . Bel ow the weathered zone ,  a l i mi ted amount of 
fracture -dom i nated fl ow i s  l i ke ly .  

General p i ezometri c  cond i t i on s  throughout the  s i tes are s i mi l ar i n  that 
groundwater i n  the shal l ow ,  surfi c i al , al l uvi al , gl ac i al , or weathered 
bedrock depos i ts i s  typ i cal ly  under water tabl e or unconfi ned cond i 
t i ons , wh i l e  groundwater i n  the deeper sed i ments i s  typ i cal l y  confi ned . 
Both unconfi ned and confi ned cond i t i ons  occur w i t h i n  t h e, al l uv i al sed i 
ments at the Ari zona s i te because of the presence of i nterl ayers of 
cl ay .  The surfi c i al gl ac i al depo s i ts of the I l l i no i s  and Mi ch i g an s i tes 
al so have m i xed uncon fi ned/confi ned cond i t i ons  because of  the vari abl e 
l i thol ogy of the depos i ts . 

Depth -to-water at the s i tes i s  typ i cal ly  shal l ow except i n  Ari zona where 
i t  i s  general l y  greater than 350 ft bel ow l and surface . At the other 
s i tes , the water tabl e i s  typ i cal ly  wi th i n  the upper unconsol i dated and/ 
or weathered/fractured sedi ments  that overl i e  l ow to very l ow perme
abi l i ty bedrock un i t s .  I n  Col orado , I l l i no i s ,  M i ch i g an , and  North 
C arol i na ,  water i s  general l y  from near the surface to 60 ft bel ow the 
surface , wh i l e  i n  Tennessee , water i s  general ly  from near the surface to 
250 ft bel ow the surface . I n  Texas ,  wher& al l uv i al depos i ts occur al ong 
stream channel s and i n  the upper weathered port i on of chal k and marl , 
depth-to-water i s  typ i cal l y  l es s  than 1 5  ft . For the major aqu i fer i n  
the Texas project are a ,  depth -to-water i s  approxi matel y 440 to 880 ft 
bel ow l and surface . 
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Affected Envi ronment 4 - 1 7  

4 . 2 . 2 . 2  Groundwater Qual i ty 

G roundwater qual i ty i s  general ly  good at al l of  the s i tes ; h owever , 
there are d i fferences i n  the vari abi l i ty and nature of groundwater 
qual i ty among the s i tes . The d i fferences i n  groundwater qual i ty are the 
resul t o f  d i fference s i n  rock type and m i neral ogy and groundwater fl ow 
cond i t i on s . 

' 

Rock type and m i neral ogy control the i on i c  compo s i t i on of s i te ground
water .  Cal c i um-magnes i um b i carbonate-type water i s  predom i n ant  i n  the 
carbonate rock terra i ns of I l l i no i s ,  M i ch i gan , and Tennes see . A cal c i um 
sul fate/bi carbonate -type water i n Col orado i s  l i ke ly  the resu l t of gyp 
s um i n  t h e  weathered P i erre shal e bedrock .  A mi xed bi carbonate -type 
water i s  predomi n ant i n  North Carol i na ,  refl ect i ng the avai l ab i l i ty of 
al l maj or cat i on s  i n  t he m i neral og i cal l y  d i verse metamorph i c  and i gneou5  
h o s t  roc k .  Sod i um b i carbonate and sod i um chl or ide -type waters a re 
p redom i nant i n  Texas and Ari zon a ,  respect i ve l y .  

Al l s i tes show l ocal v ari abi l i ty i n  g roundwate r  qual i ty ,  e i the r areal l y ,  
between hydrogeol og i c  un i t s ,  and/or wi th depth . Th i s  vari ati on  i s  
g reatest i n  Tennes see , Col orado , and Texa s . lDS range from sl i ghtl y i n  
excess of 1 0 0  to several thousand mg/l wi th i n  these s i tes . There i s  
l e s s  vari abi l i ty i n  g roundwater qual i ty i n  Ar i zon a ,  I l l i no i s ,  M i ch i gan , 
and North C arol i na ,  where TDS typ i cal l y  range from 300 mg/l or l e s s  to 
app rox i mate l y  1 , 000 mgjl . Groundwater wi th IDS of u p  to 1 , 800 mg/l 
occurs beneath i rr i g ated areas i n  the v i c i n i ty of  the Ari zona s i te .  

Al though rel at i vely  good qual i ty g roundwater i s ,  i n  general ,  typ i cal of 
al l s i tes , TDS and sel ected chemi cal const i tuents  l ocal ly exceed second 
a!")' ( recommended ) nati onal dri nk i ng water standards for publ i c  sources 
of dr i n k i ng water at al l the s i tes ( see Chapter 6 ) . The TOS standard of 
500 mg/l i s  commonly exceeded at the Col orado s i te .  Groundwater beneath 
i rr igated areas  i n  Ar i zona commonly exceed s the standard ,  wh il e  gro und 
water out s 'j de i rri gated areas  i s  commonl y  w it h i n  the standard . The TOS 
s t andard i s  o n l y  l ocal l y  exceeded at the I l l i no i s ,  M i c h i gan , North 
Carol i na ,  Tennessee , and Texas s i tes . I n  general , the h i gher lDS val ues 
are assoc i ated w i th g roundwater from deeper aqll i fers  or format i on s . 
However , g roundwater wi th lOS i n  excess  of 500 mg/l occurs i ntermi t 
tentl y w i t h i n  sha l l ow aqu i fers at al l o f  the s i te s . The secondary 
nat i onal dri nki ng water st andard for i ron ( 0 . 1  mg/ l ) i s  common ly  ex
ceeded i n  I l l i no i s ,  M ich i gan ,  North Carol i na ,  and Tenne s s e e . Second ; ry 
s t andard s  for chl ori de and/or sul fate ( bo th 2 5  mgjl ) are l ocal l y  
exceeded i n  Col orado , I l l i no i s ,  M i ch i gan , Tenne s see , and Texas .  N i t rate 
1 n  exces s  of  the pr i mary stand ard of 4 '5  mg/ l i s  common i n  shal l cw a l l u 
v i al depo s i ts  at both the Col orado and Texas s i tes , 

Wat e r  hardne s s  shows some vari at i on among the s i tes . Soft to s l i ght ly  
h ard groundwater i s  typ i cal of the  Ari zona s i te and  the deep  aqu i fers at 
the Texas  s i te .  Hard to very hard g roundwater i s  typ i ca l  for the shal 
l ow al l uv i um at the Texas s i te and i s ,  i n  general , typ i cal of the 
Col orado , I l l i no i s ,  M i c h i gan� and North Carol i na s i tes . Groundwater at 
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the Tennes see s i te shows somewhat more vari abi l i ty ,  rang i ng from soft to 
very hard , but rel at i vely h ard water i s  ma s t  typ i cal of the s i te .  The 
one un i que groundwater qual i ty i dent i fi ed wa s n at ural l y  el evated rad i um 
l evel s i n  the reg i on of the I l l i no i s s i te .  I n  general , d ata  for met al s 
and rad i ol og i c con s t i tuents and parameters i s  l i m i ted . 

The water qual i ty management pl ans o f  s ome of t h e  p roposed state s i ncl ude 
ant i degradat i on prov i s i on s  to protect the qual i ty of waters . F i ve o f  
the  seven states have spec i fi c  ant i degrad at i on or nondegradat i on pol i c i e s 
wh i ch rel ate to groundwater . Of the rema i n i ng two , Texas has  a general 
degradat i on pol i cy and h a s  a commi ttee that ; s  worki ng on ant i degradat i on 
rul e s  wh i ch may be i n  pl ace i n  about a ye a r .  Co l orado h as i mpl emented a 
system des i gned to set groundwater s tand ard s ,  c l as s i fy aqu i fers , and 
characteri ze them based on chemi cal  s t andard s . These ant i degradat i on 
pol i c i es are targeted to  " p revent the degradat i on of water qual i ty" but 
rel y  an the " best techn i cal judgment" of the i r  staff rather t h an en 
rad i ol og i cal Dr chemi cal concentrat i on l imi ts . Al l of the propos�d 
states al l ow v a r i ances , determi ned on a case - by - c a s e  bas i s ,  cons i de r i ng 
soc i al and econom i c  factors . There are no sol e - source aqu i fe rs a t  a ny 
of the s i tes . 

4 . 2 . 3  Water Use 

The characteri st i cs of water use at the s i te al ternat i ves are compared 
i n  Tabl e 4 - 4 . In general , surface water res ources are l i mi ted at the 
Ar i zona and Col orado s i tes wh i l e  rel at i vel y abundant at the I l l i noi s ,  
Mi ch i gan , North Caro l i n a ,  Tenne s see , and Texas s i tes . Groundwater 
resources are avai l abl e but l i m i ted i n  areal extent or w i t h  depth at the 
Ari zon a ,  Col orado,  North Ca.rol i n a ,  and Tennessee s i tes . local and 
reg i on al aqu i fers and rel a t i vely abundant groundwater resources occur at 
the I l l i no i s ,  M i ch i gan ,  and Texas s i te s .  

4 . 2 . 3 . 1 Surface Water Use 

Current s urface water use i n  the v i c i n i ty of each of the s i tes i s  

d i fferent .  The data ava i l abl e for water use for each s i te , and e v e n  for 
d i fferent uses at the s ame s i te ,  i s  of v ar i abl o qual i ty and compl ete
ness . Nonethel ess ,  SOIl'.e general compari son s C dn be made con cern i ng the 
types of lIses and , in some cases , the approx imate amounts of surface 
water u sed i n  the v i c i n i ty of each s i te . 

The Ari zona and Col orado s i tes  h ave l i ttl e  surface wat er �va i 1 abl e .  
Ari zona uses the l east - - onl y what can be col l ected i n  cattl e tanks for 
stock wateri ng . Col orado al so h a s  smal l col l ecti on ponds  or  tanks for 
stock �ater i ng i n  the s i te v i c i n i ty , but no record s ex i st for th i s  water 
u se .  Beyond the i mmed i ate s i te v i c i n i ty � n  Col orado , surface wat er from 
the South Pl atte. Ri ver i s  appl i ed to a broader spectrum o f  use s .  Very 
l i ttl e surface water i s  presen t l y  used i n  the I l l i no i s s i te v i c i ni ty 
except as cool i ng water at Fermf l ab .  Surface wat�}� use i n  the Texas 
s i te v i c i n i ty i s  around 1 1 , 000  acre- ft/yr . The wat�r uses i n  Texas are 
mun i c i pal , i ndustri al , and agr i cul tural . Surface water use  i n  North 
Carol i n a  and Tennessee i s  approx i matel y 33 , 000 and 22 , 000 acre - ft/yr , 
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\later Resource 

Ava i lable 

Current Surface 

Ii&ter Use 

Ari zona 

Essent ia l ly no 10-

cal surface water; 

l imited �roundwater 

In a l luv i a l  baS in 

aquifers; recover-

lib Ie groundwater' In 

storage in proposed 

source ( Northern 

Vekol Val ley) est l-

mated 2 . 0-3 . 1  

mi l l  ton acre-ft . 

l 1mlted to stock 

watering fran 

ponds ; tmported 

surface wate .. used 

for agr tculture in 

G i la Bend Bas i n  to 

the west. 

Col orado 

Surf ace water 

l imited at site;  

s ite streams Inter-

mlttent; South 

P latte R i .er 

heaV i ly used and 

commi tted: ground-

weter l imited to 

a l l uv ! a l  aqu i fers 

and weathered zones 

tn P Ierre S ha le ;  

Hay Gulch aqu ifer 

(proposed source) 

conta ins 2 . 000,000 

acre-ft storage, 

annua 1 recharge of 

7,000 acre-H/yr. 

On ly mtnor stock 

and agriculture use 

except for South 

P latte R i ver north 

of S i te . 

Tabl e 4-4 

COHPARISON OF WATER USE CHARACTERISTICS 

OF S ITE ALTERNAT I VES 

1 1 1 1  flO; S Mi chi gan North Carol i na 

Extens i ve grounq. Exte�sjve surface Exten� l ve 5urface 

water and surface and groundwater water resourc�s ; 

water resources; resources; surface s urface water In 

peren n i a l  stre�� ; water in perenn i a l  perennial  str!!1)1Il'J 

!lrOUI'(�.ater in  strc�rr.s 5nd reser- !l'1d re5ervo lI's; 

g illc i a l  drift , voi rs ; grounm.ater d i stributed rura l 

sha 1 1  ow and deep In glac la l  dr ift, water-supply 

bedrock ; bedrock sha 1 1  ow bedrock ; systems ; l imited 

aqui fers most and deep bedrock groundwater in  
developed; safe aqu Ifers. near surface 

yields of 85.000 weatheredl 

and 19,000 acre- fractured zones In 

ft/yr for comb i ned metamorph i c  and 

g lacla l-drtftl Igneous rocks. 

sl1a 1 low-bedrock 

and deep-bedrock 

aquifers respec-

t l vely. 

Very l 1mlted use: In two-county area Total use In s i te 

Fox Rh'er I s  toto! 1 use I s about v l c l n lt,Y Is about 

I ndustr i a l  supp ly 125 . 000 acre-ft/yr, 47,500 acre-ft/yr; 

at Fennllab - primari ly pOift!r 65" res Ident 1 11 1 ,  

1 , 300 aCl'e-ft/yr; plant coo l i ng  water 13X I rrigation, 1 7% 

some I'1Jn l c t pa l  use. (!)7X) . retna inder cool i ng ,  commerc ial  

(3%) used for I rr l - and I ndiJst r l a l  (5%1 . 

gat Ion and tndus-

tria 1 ;  surface 

water large 1y 

ul'1deve loped . 

Tennessee 

Extensive surface 

water resources In 

p-.renn ! 111 st reams 

tnd reservo irs th&t 

are heav i ly used; 

HmHed groundwater 

de'ielolJllllnt from 

sh.! 1 1011 (up to 

200 ft depth) 

fractures and 

dissolution zones 

In l imestone bed-

rock; safe yield 

estimates suggest 

100,000 acre-ft/yr 

of groundwater 

ava i lable In  
st>.a l 10w aqu Ifer 

heneat� the s ite. 

Tota 1 use In s t te 

v ic inity Is about 

20, 600 acre-ft/yr; 

SOX res Ident la 1 .  

2S% Clllllll!rc 111 1 ,  and 

21" industr ta l .  

Texas 

Extensive surface water 

resources In reser-

vol rs ; groundwater 

resources in sha 1 1 ow 
a i luv i um (minor) a�d 

deep sandstone aqu i fers 

(major) . 

lotal use In E l 1 ' l 
County t� aUoet S , lvO 
ilIcre-ft/yr; 831: mu-

n te tpa ! ,  9'X manufac-

turing, lind 8% 
l 1vestock . 
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Current G,,,und
wat!!r Use 

Ari zona 

Abo�t 45, 000 acre
ft/yr primarI ly for 

i rrigation In 
\/atenr.an I/ast\; 

minor rural 

dcmE:st jc/�tock use; 

baslns to north and 

wtst are o¥er-

dr\� i tN: Hnt��ed 
!J.se t r; prcp"Js� 
��urce bas ln;  
r:\iJ� I= ip3:/ 
i 11dtlstria 1 r.t:�d9 of 
remote popu lation 
Ce11.ers (�rll�a�] , 
Avor,da la.  8UtKe)'� ) 
served 1:1 wat(!r 

districts each 

pt.mpl ng 500 to 

8, COO ner!-ft/yr of 

groundwater frOll! a 
few we l ls - tota 1 

"nnu. l use 1$ about 

12 ,3CO !Cl-e-ft/yr ; 

very few lilt l i s  \,' 
the Irrrnediate 

v iC in ity of s i te.  

Col orado 

About 3D, oOa acre

ft/yr; primary 

users I nc lude 

Beaver Creek lrri

get Ion is,3eO 
4cre-ft/yr, Fort 

Ih"ga!\ al1d 6ru.h 
Pl.'<i1I 4 , 700 acre-HI 

r f.:!r lrun l c i pa l  

a • .:j i nclustria I 
Il�es, ut i 1  j ty PImlPS 
5,000 acre-ft/yr 
for cool i ng; Ii.y 
ol.lkh aquifer pre

�e!'1t !)I �� lit 
<lCU aerl!-ftfyr; 

� l'igflt locll1 O" "er
draft poss i b Ie; 

l imited to II'lOderate 

!116f1ber of we 1 15 In 

illmedilite v i c i n ity 

of site. 

Tabl e 4-4 (Cont) 

COMPARISON OF WATER USE CHARACTERISTICS 
OF SITE ALTERNATIVES 

I l l i noi s 

ToUl use in the 

Kane-DuPage County 

M i ch igan 

About 52 , 000 acre

ft/yr tn sse proj-

lIrea Is about ect are,l; 9� of 

148,000 acre-ft /yr , use is fo� publ Ic 

combined sh"l loA and supply, 6� for 

deep aqu ifer systems 

each prov ided �bout 
ha If of the toh, l ;  

appro)( 111\1 te dls
t r l but i en  48l res j ·  

dent l a l ,  Z1X COM
merc i a  I ,  ill 
Industr Ia 1 ,  20% 
other ; deep bedrock 

aqu ifer reg lona l ly 

QVerdrilfted , sh�, l low 

bedrock IIqul fer 

iocll l ly overdrllfted; 

project mun ic ipa l 

U3e to decrease II� 
la\;a 

lrr igat ion, remain
der { 4%) for indus

t r I a l  �nd �"JWer 
gene,."t. 10:-:; aildt·· 
t loM l unqi.lan t l f ll)(/ 

rura l-dlJ1Iest lc,  lind 

Industri! 1 use Is 
SfM 11 in cOI'/'4)4rlsOI't 

to mun ie Ipa 1 use; 

loclIl ove.-draft of 
grcvrh:t.l�ter roNr 

Loins t ng and JIIC�Sor. 
PlIIIP ing centers ; 

ooderllte nlamer of 

we l b  i n  s i te 

v ic i n ity. 

North Carol i na 

About 1 ,450 acre
ft/yr, prlmar i ll' 

fo!' MIra l-dcmest Ic 

and irrillat ion lise; 

i ndustr ial! 

ccmnerc i s l  use Is  

mi riO!'. i\O recorded 

"",n ic jp� 1 use; 

pl."ll%ge srnJ! 1 '1 oind 
�n l ike 1 y to ex�t!l\.od 

reclurijE<; �Ili'ilt" 
1.0 latVe rl�r of 

Ift! l h  In s i te 

V 'tci:i ity. 

Tennessee 

About II, 000 Ic:r�

ft/yr primar i ly for 

rul'& 1 dmlest :el 
steck. USII lind 

�1I!n j c l\l11 1 supply;  

lrrlgat Ion and 

industrial! 

cQlmllm;;i31 18 
�jnor; �Ig. not 

Hkl't 1)' to 'Il)(C� 
rechllrge; large 

!\\lJ!tber of we 1 1  s 

In s ite lIicin ity. 

Texas 

Total usa in E l l i s 

toul1ty is ahaut 8.100 

acre-ft/y!' (E7X from 

TrInity Group , 33% from 

woodb i ne) ; uses Include 

c ludo! 66)0 mun ic tpa I ,  
32X manufactur i ng ,  

2� mining and l I vesto..'"k ;  

plMilDl1iiJ ha s  h i �torica l ly 

lI�cef,ded rech4;-ge to 
d.,.p sandstone 8qU i fElrs 

and these "re r!:9iO'f,ll l ly 

overdnfted; use 
projectl!d to dec l tne 

!tfte:- 1900 liS munic 1-
pa l i t les s¥itch t o  SUI'
f&cl! .. ateI'; l lr� !ted to 

mociente n.m:er of 

walls in s i te 

v ic inity. 
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Ari zona 

Water U!<I! Trends" I ncrease In ground-
(Annual Change) water « 1%) use 

Col orado 

I nc rease In !urface 
water « IX) s'ld 
grouno..ater 
( 1-4,,) llse 

Tabl e 4-4 (Cont) 

COMPARISON OF WATER USE CHARACT£RISTICS 
OF S ITE ALTERNAT iVES 

I l l i noi s 

H lehlgan use' 

increases ; wide
spread use; large 

rII.II'.lJer of we 1 13 In 
s ite v i c I n i ty .  

Increase In surface 
water and ground-
water use. Tohl 
water use �hculd 
i nc rease 1 -31'. 

Ni ch i gan North Ca.'o 1 i na 

I ncrease in surface Increase In surface 
Witter « 111:) arid wlliter ( 1") and 
groundwater ( 1-3%) g roundwater ( 1", 

use. use. 

Tennessee Texas 

l!'Crease In !urface Increase In surface 

water ( 1%) ar.d water ( 5") use; 

groundwater ( 1") decrease or stable 

use. groundwatar use. 

"Based on popu!at Ion grOlotth t rends and prcjet:t l on3 by Federal and State aganc les (see Appendhr 7) 
Sources : A r i zon!: Srook� IS8Sa; Ho l lett and �ar l e  198 1 .  �lor§92: EngIneerIng P rofess iona l s .  Inc. 1987; Ha lff leld 1968; HIS Water Consu ltants, Inc . 1986; McClary 1988: 

Norton. U .. derwooa and l.arrb, Inc . 19a8; S Impson ISeB. ll.l!!1.2.!!: i l l inois State IIHer Survey 1988; K I rk  1987 : V l socIo.y and Schulmili ster 1988. !1i£.h ig!n : Bartno l lc et a ! .  
1982 ; Bede l l  19M ; Huff'MIl 1385; Yao T I l l  and Scott 1936. !!.\lr_tl!.J�o � in� : C<!I ro l ln8 Power and l ight CCI1!polony 1977; Mao"n 1918; IIbrth Caro l ina Department of Natural Resource 
and Coornon t ty Oeve lOpr.'CI1 t  1988a lind 19Mb. T.enn()�see :  Tennessee Department o f  lita I t h  and E n v  I ronment 1988. �: reus Vater Olivo 10plllll1t Board 1916 lind 1988 . 
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respect i vel y .  The uses i n  North Carol i na and Tennessee are mun i c i pal , 
i rr i gat i on and other agri cul tural , i ndustri al , and cool i ng water .  In  
the Mi ch i gan s i te v i c i n i ty �  97 percent of the surface water use i s  for 
power pl ant cool i ng .  

4 . 2 . 3 . 2  Groundwater Use 
, 

Groundwater i s  devel oped i n  the v i c i n i ty of al l of the s i tes . It  i s  
most extens i ve ly  devel oped around the Ari zon a ,  Col orado , I l l i noi s ,  and 
Mi ch i gan s i tes where groundwater use ranges from about 3 0 , 000 to 
approx i mately  56 , 000 acre - ft/yr . Groundwater use at the Tennes see and 
Texas s i tes i s  approxi mately  8, 000 to 9 , 000 acre - ft/yr , and at the North 
Carol i na s i te ,  i t  i s  approxi matel y 1 , 450 acre -ft/yr . I rr i gat i on use i s  
domi nant i n  Ari zona and Col orado . Mun i c i pal supply use i s  dom i nant i n  
I l l i no i s ,  Mi ch i gan , and Texas , and i s  notabl e i n  Tennessee . Rural 
domest i c/stock use ,  wh i l e  not vol umetri cal l y  l arge ,  i s  a s i g n i fi cant use 
i n  Col orado , I l l i no i s ,  M i ch i gan ,  North Carol i n a ,  Tennes see , and Texas . 

Present groundwater use l ocal ly  exceeds recharge to the most heav i l y  
devel oped aqui fers a t  o r  near the Ari zona , Col orado , I l l i no i s ,  M i c h i gan , 
and Texas s i tes . Overdraft i s  not l arge or areal l y  exten s i ve at the 
Ari zon a ,  Col orado , or M i c h i gan s i tes . Li ttl e ,  i f  any , reg i onal or 
l ocal i zed groundwater overdraft i s  apparent at the North Carol i na or 
Tennes see s i tes . 

Groundwater use  i s  not projected to i ncrease s i gn i fi cant ly  at any of the 
s i tes  except i n  I l l i no i s .  Future i ncreased rel i ance on surface water 
sources , i ncl ud i ng tran sfer of some mun i c i pal water s upply systems from 
groundwater to surface water sources near the I l l i no i s and Texas s i tes , 
woul d reduce projected i ncreases i n  reg i onal groundwater overdrafts . 
Al though no  detai l ed project i ons  are avai l abl e ,  onl y a s l ow growth i n  
l ocal groundwater use i s  l i kely  i n  Ari zon a ,  Col orado , Mi ch i gan , North 
Carol i na ,  and Tennessee . 
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4 . 3  CLIMATE �ND METEOROLOGY 

The cl i mates  at the s i te al ternati ves are compared bel ow i n  qua l i ta t i ve 
terms for temperature , prec i p i t at i on ,  w i nd ,  humi d i ty ,  and s evere weather . 
Qual i tat i ve and quant i tat i ve d i scuss i ons  of  the s i te s '  cl i mat�5 a re pre 
sented i n  Append i x  5 .  Tabl e 4 - 5  del i neates cl i mat i c  data for the seven 
s i te al tern at i ves . 

4.3 . 1 Temperature 

Temperatures at the s i te al ternat i ves  can be characteri zed both i n  terms 
of d i urnal vari at i on ( average d i fference between da i ly  h i gh and i ow tem
peratures )  and annual averages . Temperatures at the Ari zona  and Col o
rado s i te s  have the l argest d i urnal vari at i on ,  averag i ng between 25 and 
30 d egrees F .  The Texas s i te has the next h i ghest average d i urn al 
vari at i on ,  between 20 and 25 degrees F .  The I l l i no i s ,  M i ch i gan ,  North 
Carol i na ,  and Tennes see s i tes  have d i urnal vari at i on s  rang i ng between 1 0  
and 20 d egrees  F .  

Average annual temperatures are warmest at the Ari zona s i te ,  fol l owed i n  
descend i ng order by the Texas , North Carol i na ,  Tennes see , Col orado , 
I l l i no i s ,  and M i ch i gan s i tes . 

4.3 .2 Preci pitati on 

Prec i p i tati on at the s i te al ternat i ve s  i s  best characteri zed by type ,  
amount , and annual d i stri but i on .  The Ari zona s i te rece i ve s  a l l of i ts 
annual prec i p i tat i on as rai n .  The North Carol i na ,  Texas ,  and Tennessee 
s i te s  typ i cal l y  rece i ve most prec i p i tat i on as  ra i n  w i th  l i ttl e ,  or none , 
as snow . The Col orado , I l l i no i s ,  and M i ch i gan s i tes normal l y  rece i ve 
annual  prec i p i tat i on as  a comb i nat i on of ra i n  and snow.  

The amount of annual prec i p i tat i on at each of the s i t e s  vari e s  greatl y .  
Ari zona typ i cal l y  rece i ve s  the l east prec i p i tat i on .  I n  ascend i ng order,  
the Col orado , Texas , I l l i no i s ,  M i c h i gan , and North Carol i na s i te s  
rece i ve greater rai nfal l .  The Tennessee s i te rece i ve s  the  greatest 
average annual preC i p i tat i on .  

The annual d i stri buti on of ra i nfal l al so vari es  great l y  by s i t e .  The 
Ari zona s i te has a d i st i nctly bi modal d i stri but i on ,  wi th wi nter and 
summer peaks i n  the month ly  preC i p i tat i on averages . The Col orado ,  
I l l i no i s ,  and  M i c h i gan s i tes  general l y  recei ve the  major i ty of the  
annual prec i p i tat i on duri ng the  s ummer growi ng season . The Texas  s i te 
rece i ve s  most of i ts prec i p i tat i on d ur i ng wi nter and spri ng . At the 
Tennesse e  and North Carol i n a  s i te s , preC i p i tat i on i s  general l y  wel l 
d i s tr i buted on an annual bas i s .  

4 . 3 . 3  Wi nds 
Average annual w i nds at the s i te a l ternat i ves  range from med i um to 
l i ght . The Texas s i te has  the  h i ghest annual average w i nd s peed , fol 
l owed i n  d ecreas i ng order by the Col orado , I l l i no i s ,  M i ch i gan , North 
Carol i na ,  Tennessee ,  and Ari zona s i te s . 
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Tabl e 4-5 

.... 
COMPARI SON OF CLIMATE DATA FOR S ITE ALTERNATIVES n 

:c 
""P 
� 
>< 
w 
w 
en 

Ari zona Col orado I I I  i no i s  Mich i gan North Carol i na Tennessee Texas (XI 
(XI 
w 
(XI 

Highest monthly h i gh 1 0 1  90 85 86 90 91  95 
temp ( OF)  

Month of  h i ghest Aug Jul Jul Jul Jun , Aug Jul Jul , Aug 
temp 

Lowest monthly 64 40 32 33 55 3 1  57 
l ow temp (OF)  

Month  of  l owest Dec Jan Jan Jan Jan , Dec Jan Jan , Dec 
temp ( O F)  

Record h i gh 1 23 1 05 1 05 105 1 05 107 1 1 2  
temp ( OF )  

Record l ow 22  -30 - 23 - 24 - 2  - 1 5  -8 
temp ( O F)  

"., 
)::0 - Peak monthly heat i ng 474 1 , 132  1 , 200 1 , 181 691 778 625 V) ...., 

degree days -t) < (1) 0 (") .... r+ 
c Total heat i ng degree 1 , 765 6 , 283 6 , 500 6 , 232  3 , 19 1  3 , 578 2 , 500 I'D 
3 Q. 
I'D days per year "., - ::s 

< 
n Total cool i ng degree 3 , 000 700 1 , 050 650 1 , 500 1 , 800 2 , 500 

..... 
::r � 
ell days per year 0 � ::s 
r+ 3 
I'D I'D 
� Mean annual 1 0 . 33 1 5 . 62 33 . 57 30 . 68 46 . 1 2 50 . 60 3 2 . 2 1  ::s 

r+ 
� prec i pi tat i on ( i n )  

� 
I 

N 
� 
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Tabl e 4 - 5  (Cont ) 

COMPARISON OF C L I MATE DATA FOR S ITE ALTERNATIVES 

:x: -0 � >< W toJ en 00 00 W \0 

Ari zona � Col orado I l l i no i s  M ich igan North Carol i na Tennes see Texas 

I'T'i 
-
<.n 

< 
o ._J 
c: :3 (t) 
-

n 

Mean annual 
snowfal l 
( i nches as  snowfal l )  

0 . 0  

Annual average wi nd 5/W 
speed (mi/h )/di rect i on* 

Mean annual  rel at i ve 40 
humi d i ty (%) 

Mean annual dewpo i nt ( OF)  4 1  

Tornado po i nt return 
per i od ,  yr 

4 , 750 

Fastest wi nd speed , 77 

mph 
l OO-yr return peri od , 

Thunderstorms , ye�rly 27 
frequency 

g- ;: D i rect ion tJWard "l. ieh till: w i nd 1 �  b low ing 

36 . 0  

l l/SW 

60 

31 

960 

88 

50 

36 . 0  

1 0/NNE 

73 

4 0  

770 

82 

57 

36 . 0  

I O/NE 

73 

39 

1 , 400 

87 

46 

4 . 0  

S/NE 

70 

49 

2 , 300 

90 

62 

� SJl.irccs : Ga ldw i n  1974.; Ch.1!'lgery 1981 ; Herschf i e ld 1561 ; l ew i s  1982 ; Them 1963 , 1958 ; U . S .  Department of Ccmnerce I9Ba . 
ro -. 
� 

7 . 0  3 . 0  

SIN 13/N 

70 63 

49 5 1  

2 , 300 590 

85 70 

77 51  

, 

::e-..., ..., 
ro 
n 
� 
I'D 
c.. 

,.., 
:::J 
< 
d' 
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Average annual rel a t i ve hum i d i ty a t  the s i te al terna L i ve s  vari es  from 75  
t o  4 0  percent . The I l l i no i s a n d  M i ch i g an � i t2 S  � ave t h e  h i ghe st  average 
d lir.U i;: 1  r e l at i ve humi d i ty ,  folhw£ri i n  de s cend l ng o rdr�T by the No}�th  
C ", r o1 -i 1'l C! ,  Teilnes see , Tex a 'i . COh)fadO , a nd Ar i zon:l  s i te ;; . 

4 . 3 . 5  Sevare Weath�r 

Severe wea t hert  wh i ch i ncl udes extreme w � nd s ,  thunde r s torms , and tor
n adoe s ,  i s  exper i enced i n  vary i ng amoupts a t  each of the s i te al tern a 
t i ve s .  The  Horth Carol i na s i t e has  the  h i ghest expected lOO-yr return 
per i od wi nd speed j f� l owed by thz Col crado , M i c h i gnn , Tennessee , 
I l l i no i s ,  Ar i zon a .  and Texas s i t£� . The Tenn e s see s i te h a s  the h i ghest 
ann u a l frequency of thunderstorms , fol l owed by the North Carol l i B ,  I l l i 
no i s ,  Texa � ?  Col orad6 , M i c h i gan , a�d 4r i zona s i te s . The s i te wi�h t he 
h i ghest frequency cf tornadoes i �  Tex� :; ,  ful l ow2d i n  descend i ng order by 
t he I l l i no i s ,  Co l orado , M i c h i g an . North Carol i na ,  Tenn e s s ee , and Ar i zona 
s i tes . 

4 . 4  A I R  QUALITY 

The fal l ow i ng d i scu s s i on compare s cond i t i on s  wh i ch a f fect a i r pol l utant 
d i s pers i on ,  background a i r  qual i ty ,  and emi ss i ons  i nventor i es for the 
s i te al ternat i ves . Deta i l ed d i scu s s i ons of the background d a t a  on a 
s i t e - spec i fi c  bas i s  are presented i n  Appendi x  5 .  

4 . 4 . 1 Cond i t i ons Affecti ng Ai r Qual i ty 
The pri mary cond i t i on s  that affect the ab i H ty of  the atmo sphere to 
d i ss i pate a i r pol l utants i ncl ude the hei ght of the mi x i ng l ayer i n  the 
atmo s phere , a�erage wi nd speed wi th i n the m i x i ng l ayer, and amount of 
i ncomi ng sol ar rad i at i on .  The mi xi ng l ayer i n  the atmosphere i s  t he 
reg i on i n  wh i ch rel at i vel y v i gorous vert i cal m i xi ng occurs . An i ncrea se 
in the vol ume of the mi x i ng l ayer re sul t s  in greater d i s pers i on of a i �  
pol l utants . An i ncrease i n  the average wi nd speed al �o produces greater 
a i r  pol l utant d i sper� i o n ,  as does a greater  amount o f  i n com i ng sol ar 
rc1d � at i oii . 

Through eval uat i on of the above d i s s i pa t i on fac tor s j  tha number of  d ays 
per year of h i gh a i r  pol l ut i on poten t i a l  can be det e rm i ned . Hol zworth ' s  
nUIl�ber (�ol lworth 1 972 )  i s  a (unct i on  of the h e i ght  of the mi x i ng l ayer 
and the average w i nd speed w i th i n  the m i x i ng l aye r .  Th i s  number refl ects 
on ly  the meteorol og i cal potent i a l for h i gh amb i e�t  concent ra t i ons  of a i r  
pol l utant 5 .  I n  the absence o f  a i r  pol l ut i on sources , h i g h a i r  pol l utant 
conce�trat i ons woul d  not be real i zed ( see Sect i on  4 . 4 . 3  for potent i al 
sources ) . The potent ial for an area to have h i g h  l evel s of a i r  pol l ut i on 
i s  a functi on of the he i ght  of the m i x i ng l ayer and the average wi nd 
speed wi th i n  the m i x i ng l ayers . 
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Based upon Hol zworth ' s  anal ys i s  (AP- I0 1 , 1 972 ) , a rough i nd i cator of the 

potent i al number of days i n  5 years that coul d h ave h i gh a i r  pol l ut i on 

potent i al i s :  

Ari zona 1 0 - 20 
Col orado - < 1 0  
I l l i no i s - < 10  
M i ch i gan - < 10  
North Carol i na - 1 0 - 20 
Tennessee - 20-30  
Texas - 0 

Th i s  data s houl d be v i ewed wi th caut i on s i nce only mi x i ng he i gh t  and 

w i nd speed data were con s i dered i n  deri v i ng the above e st i mate s . 

Several meso- and synopt i c  scal e meteorol og i cal var i abl e s  ( i . e . , 

mes o - s cal e correct i ve prec i p i tati on systems , l ow- l evel nocturnal jets , 

w i nd pers i stence , and atmo spheri c turbul ence ) i nfl uence the potent i al 

for ep i sod i c a i r pol l ut i on cond i t i on s . 

4 . 4 . 2  Ambi ent  Ai r Qual i ty 

Background amb i ent a i r qual i ty at each s i te i s  compared w i th the pri mary 

Nati onal Ambi ent  A'i r  Qual i ty Standards ( 40 CFR 50) or State Amb i ent Ai r 

Qual i ty Standards (AAQS)  i n  Tabl e 4 - 6 . The mon i tori ng data i n  Tabl e 4 - 6  

were comp i l ed from a vari ety o f  s ource s . Because o f  the l ac k  o f  back

g round data , no  PMI 0 ( part i cul ates hav i ng an equi val ent aerodynami c 

d i ameter l es s  than 10  m i crons )  val ues are shown . 

Under the Cl ean Ai r Act , reg 'i ons wh i ch fa i l  to comply w i th the AAQS 

pri mary standard s  for spec i f i c  pol l utants are des i gnated as nonatta i n 

ment areas for that pol l utant . Once a n  area i s  s o  des i gnated , i t  must  

demon strate a i r  qual i ty better than  the AAQS for a number of cal endar 

quarters before i t  can be rede s i gn ated as attai nment . Current SSC 

pos s i bl e  host reg i on s  ( mean i ng county ( s )  w i th the SSC fac i l i ty or some 

port i on actual ly  i ns i de thei r boundar i e s )  that have prev i ousl y been 

des i gn ated as nonattai nment are as fol l ows : 

I I I  i n o i  s 
M i ch i g an 
Tennes see 

- Ozone 
- Ozone 
- Ozone 

On June 6 ,  1 988 , the U . S .  Env i ronmental Protect i on Agency ( EPA) pub

l i shed a n ot i ce of proposed rul emaki ng i n  the Federal Regi �1er ( 53 FR 

20722 ) sol i c i t i ng con�ents on pos s i bl e  i nterpretati on s  of the M i tchel l 

Conte Amendment pas sed by Congress  on December 22 , 1 987 . Th i s  amendment 

propo sed the des i gnat i on of carbon monoxi de and ozone nonattai nment 

areas  under the Cl ean Ai r Act . Numerou s  potenti al sse host count i es or 

port i on s  of them were i ncl uded on the EPA ' s  l i st of areas  and may be so 

de s i gnated i n  the near future . The effect of  th i s  proposed rul emaki ng 

on the SSC i s  d i scussed i n  Sect i on 5 . 1 . 3 . 2 .  
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Tabl e 4-6 

COMPARISON OF AMBIENT AIR QUALITY DATA 
FOR SITE ALTERNATIVES 

Po l lutailt AAQS& Ar izona1 
�oncentrat i� 

Colorado I l l ino i s  
(tl/rn3 ) 

M i ch fgan4 North Ca ro l i naS Tennessee6 Texas 7 

Tota l Suspended 
Part icu 1ate 
- 24-h average 260 91 160 130 107 81 90 55 
- Annual geometr ic 

mean 75 70 58 46 45 47 44 32 

Su lfur D ioxide 
- 24-h average 365 33 2 1  1 68  99 90 1 1 1  50 
- Annual mean 80 2 3 8 15 15 3Z 8 

N i trQgen D ioxide 
- Annua l mean 100 15 4 26 34 28 49 28 

Carbon Monoxideb 
23 . 7008 - 1 - h  average 40, 000 13 , 752 2 , 292 B . 300 

- 8-h average 10, 4008 
26, 0008 
15, 0008 

1 7 . 0008 
1 2 , 0008 

1 1 , 1 10 
1 0 , 000 6 , 876 1 , 146 5 ,400 8 , 360 

Ozoneb 
- 1-h average 235 1 54 183 2 18 2539 228 206 2959 

lead 
- Ca lendar quarter 

average 1 , 5  0 . 3  0 . 4  0 . 08  0. 06 0 .4  0 . 2  0 . 7  
a .  Ambi ent A i r  Qua l ity Standards ( Primary) . Al l seven states a l so have secondary AAQS for TSP of 1 50 �g/m3 

24-h average and 60 �/m3 annual g�netr lc mean .  
b .  Mon i tor i ng data in Tab le 4-6 ind icate thdt not a l l  o f  these areas are current ly above tt� NAAQS . 
1 .  Points of Measuremen t :  TSP - 24 h ,  TSP - Annual GeometrIc Means ; S02 - 3 h ,  SOz - 24 h ,  SOZ - Annua l ,  

NOZ - Annua l , CO - 1 h ,  CO - 8 h ,  03 - 1 h .  S ierra Estre l la Sa i 1 port , 1978 . 
Pb - Calendar Quarter Average ,  Tucson, 1986 .  

Z .  Po ints o f  Measurement: TSP - 24 h ,  , 502 - 3 h ,  S02 - 24 h .  S02 - Annua l ,  NOZ - A�r.ua l .  CO - 1 h, 
CO - 8 h, 03 - 1 h .  Pawnee Generat ing Stat ion, 1985 . Pb - Cal endar QUaTter Average. Denver (CAMP) , 
1986 . TS? - Annua l Geometric Mean , Brush, 1985 

3 .  Po ints o f  Measurement : TSP - 24 h, TSP - Annual Geometr ic Mean,  Vest Chi cago. 1986. S02 - 3 h, 
S02 - 24 h ,  S02 - Annua l , O� .- 1 h, P b  - Calendar Quarter Average, E. 1g i n ,  1986 . N02 - Armua l ,  lemunt , 
1986 . CO - 1 h, CO - 8 h, � lcero, 1986. 

4. Points of Ibasuraoont : TSP - 24 h ,  TSP - Annual Geon-etric Mean,  lanS i ng ( Ho ly Cross Schoo l ) .  1985 . 
S02 - 3 h, SO? - 24 h. S02 - Annua l ,  lan s i ng ( Eastern High Schoo l ) ,  1986. N02 - Annua l ,  Detro i t  
(Osborn H i gh �choo 1 ) .  1986 . C O  - 1 h. Detro it ( Stope1 Park ) . 1986 . C O  - 8 h ,  Detroit (West Union ) ,  
1986 . 0i - 1 h ,  P b  - Ca lendar Quarter Average. LanSing, ) 9�G . 

5 .  Po ints o. Keasurenent:  TSP - 2 4  h ,  T S ?  - Annual Geoinetric t<4Cdi'!, (;0 - 1 h ,  CO - 8 !1, Durh8m. 1985. S�2 - 3 h,  S02 - 24 h, S02 - Annua 1 ,  Pb - Ca lendar Qua rter , Gre'ln!;t;()r'o, 1!l1l5. tiOZ - .A.nfllJa 1 ,  
W i nston-Sa lem, 191::5 .  03 - 1 h,  Wake Fores t ,  1985.  

6.  Po ints of HeasUl'ement :  TSP - 24 h .  TSP - Annual Geometr ic Mec'Jn, Murfreesboro, 1386 . SuZ - 3 h,  
S02 - 24 h,  S02 - Annua l ,  Na�hv i l le .  1986.  N02 - Annu., l ,  �hl !l .  1 9S!;, CO - 1 h .  Nashv i l le (9th and Broa�iay) ,  1986. (;0 - 8 h ,  Na.shv i l le (NQrth 7th) . 1986. 03 - 1 h ,  Nashv i l le ( fast Hea lth Center) . 
1986 . Pb - Ca lendar Q'Jarter ,  Nashv i l ie (McCann Schad ) .  1986. 

7. Points of Measurement : TSP - 24 h, TSP - Annual Geometr ic Mean,  Pa lrr.e r ,  1986 . S02 - 3 h ,  502 - 24 h,  
SO� - Annua l , M02 - Annua l ,  Fort Worth ( North-.�st ) .  1986.  CO - 1 h ,  CO - 8 h ,  Fort Vo�th ( Oownt�1 ) .  
19t1S. 03 - 1 h ,  Da l las ( North) , 1986 . Pb - Calendar Quar-ter, e",ton RO!Jge , lou i s i alla , 198G . 
(Texas d i d  not report Pb mon itor i �g . l 

S. The only i!lOO ient carbon monox ide data avai 1ab1a WilS that assoc iated w i th sail1p l ing in do,mt�m Detro i t , 
Ou�, and Nashvi l le.  There Is no reason to be l ieve these nu�bers are representa t i ve of cond i t i ons at the 
proposed s ites . They were used because they were the on 1y qtJaflt itat he data located and prQbab ly represerlt 
hypothet ica l worst case scenar ios that are overly conserva t i ve in nature . I t  i s  not be l 'eved th3t the 
carbon monox ide NAAQS are or w i l l  be exceeded at any of the s i te s .  

9 .  These OJ exceedances were measul'ed i n  large metropo l itan centErs and are not representat i ve o f  the rtll\) l sse  s i  

Sources: Ar izona Oepartn-ent of Env i rorrnenta, l Qua l ity 1987 ; Colorado Department of Hea lth and Env i ronment 1987 ; 
I l l ino i s  Env i rolllrenta l Protect ion Agency 1987;  M ich igan Department of Natura l ReSOl!rn)S 1987 ; Prov ident Emm;!j 
�any 1987 ; lou i s i ana Department of Env i rom-oenta 1 Qua l ity 19(;7 ; Hoi·th Caro l i na D i v h km  of [iw i ron;rent a 1  
Management 1986; Tennessee Departm!!nt of Hea lth and E'w i rorment 1587 ; Texas A i r  Co,.tro l SuaI'd 1987 , U. S .  
Env i ronmenta l  Protect i on Agency 4 0  CFR 50. 
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4 . 4 . 3  Regi onal Ai r Pol l utant Sources 

The ambi ent a i r  qual i ty at the s i te a l ternat ; ves i s  i nfl uen{;ed by the 
quant i ty of  pol l utant emi ss i ons in the reg i on and by the .d i spers i on 
character i st i cs o f  the s i te .  Tabl e 4 - 7  shows the est imated yearly 
emi s s i ons of pol l utants from sources i n  the host count ies  for each 
proposed s i te .  

Tabl� 4-7 

�MPARISON Df QUANTITIES Of REG ION�l POllUTAHT Efl I SS!OHS 
FOR SITE ALTERNATIVES 

A i �  po l lutant source Ala COb 

TotJ 1 suspended 
part iculates ( TSP ) 1 

295 . 291 1 1 1 . 648 

Su lfur diox 'de ( S02 ) 1 1 6 . 090 32 . 639 

Nitrogen diox i de  (N02) 1 98. 075 52 . ]58 

Ca roon monox kle (CO) 1 265 . ()95 102 . 024 

Vo lati le organ ics (VOC ) 1 102 . 522 25. 729 

1 . Ton/yr 
a .  Mar icopa County 
b. Adams . Morgan , and Washi �ton (1)unt ies 
c .  DuPage , Kane. and Kendal l  Count ies 
d.  Il1gham and Jackson Count ies 
e. Durham. Granv i l le,  and Person Coun t i es 

ILc 

!3 . 8SO 

5 . 1 52 

35. 610 

1 7 5 , 1 72 

64 . 250 

f .  Bedford, foIarshal 1 ,  Rutherford, and \Ii 1 1  i ili!!son Count ies 
g. E l l is County 

lO rd  . ' .  

3-1 . 873 

1 4 , 969 

22, 729 

U5. 742 

3 1 . 425 

Source : U . S .  Enviro/lTlenta l Protect ion Agency 1988d . 1988b . 

flee TNf 

2 5 , 893 24 . 010 

114 , 390 3 , 855 

81 . 954 10,gsa 

56 , 430 49 .812 

20 . 283 25, 57 1  

TXg 

2 � . 847 

1 5. 302 

26, 830 

24. 780 

5 , 807 
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4 . 5  NOISE AND VIBRATION 

Th i s  sect i on compares background sound l evel s ,  sens i t i ve no i s e  recep
tors , and amb i ent h uman - i nduced v i brat i on cond i t i ons  for the s i te 
al ternat i ve s . Deta i l ed s i te - spec i fi c  d i scuss i on s  on these  top i c s are 
presented i n  Append i x  5 .  

4 . 5 . 1 Noi se 

No i se i s  most common ly  mea s u red and reported i n  un i t s of dBA (deci bel s 
A-we i ghted scal e ,  that wh i ch i s  aud i bl e  to the h uman ear) , wh i ch approx i 
mates the frequency-depende�t response  of the h uman ear to sound . The 
spec i fi c ,  al l - purpo se  me a s u r e reco�mended for use i s  the day/n i ght s o u nd 
l evel , A-we i g hted ( Ldn ) .  Ldn  accounts fo r the i ncreased sen s i t i v i ty o f  
human receptors to no i se  dur i ng s l eepi ng hours , wh i ch are usual l y  at 
n i ght .  The average sound l evel  ( A-we i g hted ) , Leq , i s  al so a recog n i zed 
a l l - purpose measure . Leq makes no spec i al al l owance for n i g htt i me sound 
l evel s ( U . S .  Env i ronmental Protect i on Agency 1982 ) . 

The no i se  env i ronment at each of  the s i te al ternat i ves  i s  characteri zed 
by ambi ent n o i se l evel  and by maj or factors that i nfl uence that amb i ent 
n o i se  l evel . These  maj or factors , i n  the  absence of l arge or unusual  
no i s e source s ,  are rel ated to l and u s e . Rural  or un i ndustr i al i zed l and 
use general l y  has the l owest average background l evel ; h i g h l y  devel oped 
areas h ave the h i ghest average background l evel s .  Based on l and u s e ,  
t h e  average  day/n i ght s ound l evel ( Ldn ) at the Ari zon a ,  Col orado ,  North 
Carol i na ,  Tennes see , and Texas s i tes i s  approx i matel y 40 dBA ( U . S .  EPA 
1 982 ) . The average day/ n i ght  sound l evel at the I l l i no i s and M i c h i g an 
s i te s  i s  approx i mate ly  50 d BA ( U . S .  Env i ronmental Protect i on Agency 1 982 ) . 

The no i se env i ronment  can al so  be ch aracteri zed by fac i l i t i e s ,  an i mal s ,  
or  h uman s  present to rece i ve any i ncreases i n  the  amb i ent no i se l evel . 
These sen s i t i ve receptors , wh i ch i ncl ude res i dence s ,  church e s , parks , . 
and other no i se - sens i t i ve l and uses , are present i n  vary i ng quant i t i e s 
at each of  the s i te al ternat i ve s . I n  terms of  the n umber of human s 
cl ose to p roj ect fac i l i t i e s , the I l l i no i s  s i te has  the mos t ,  fol l owed by 
North Carol i n a ,  M i ch i g an , Tennessee , Texas , Col orado , and Ar i zona . 
No i se - sens i t i ve wi l d l i fe are add ressed under Sect i on 4 . 7 , Ecol og i cal 
Resource s . 

4 . 5 . 2  Vi brat i on 

Maj o r  i n fl uences on  ground mot i on ,  esp2c i al ly i n  the  l ower frequency 
ranges to wh i ch the  SSC i s  sens i t i ve ,  i ncl ude l ocal and d i stant s e i smi c  
act i v i ty ,  l ocal ra i l road a n d  freeway traffi c ,  l ocal bl ast i ng ,  and l ocal 
dr i l l i ng act i v i t i es .  

Road s cro s s  the  pl ane of the  col l i der  ri ng at each of the  s i te al ter
n at i ves . Ra i l roads cross  the pl ane o f  the  col l i der r i ng at the Ari zona , 
I l l i no i s ,  Mi ch i gan , North Carol i n a ,  Tennessee , and Texas s i te s . Bl ast
i ng and  dr i l l i ng occur wi th i n  5 mi  of the v i c i n i ty of  the  I l l i no i S ,  
M i c h i gan , North Carol i na ,  Tennessee , and Texas s i tes . 
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4 .  6 ENV IRONfiIENT At HAZARDS AND WASTE 

Affected Env i ronment 4 -3 1  

Th i s  sect i on descl' i bes  the exi st i ng background rad i at ion at al l seven 
s i te s  i n  terms of both natural and ft".an �made components . f,dd i t iona ll y,  
nonrad i oact i ve envi ronmental hi.zards a re summat' l zed for the seven s i tes . 
A descri pt i on of the avai l abi i Hy of nonhazardous wa ste man agement 
fac i l i t i es i s  presented . D�ta i 1 ed  de scri pt i on s  of these ex i st i ng cond i 
t i on s can be found i n  Append i x  5 .  

4 . 6 . 1  Envi ronmental Rad i ation 
There are th ree exi st i ng sources of  i nd i v i dual  exposure to rad iat ion : 
natural l y occurri ng background sources , i ndu s tr i al and agr i cul tu ral 
sources i ntroduced by man , and rad i a t i on u s ed i n  med i c a l  d i agnos l s  and 
treatment . 

The ma i n  source of n attH'al l y  occurri ng bac kground rad i ati on i s  radon . 
Radoa i s  a rad i oact i ve g a s  that evohes from uran i um ,  thori um , and 
tac H um- -e 1 ements that are pre ser.t i n  mi /lute amounts througho ut much of 
the earth ' s  s urface . Uran i um ,  thor i um ,  and rad i um are al so present to a 
gi�eater or 1 es ser extent i n  rocks and r'ocky mater; a 1 s both Gn and bel ow 
the earth ' s  surface . As a re s u l t , stone and bri ck bu i l d i ng ma teri al s 
are al so a source of n a tural bac kground rad i at i on . These and other 
sources of rad i oaet i v i  ty produce a s��cor.dary effect wh i ch i s  not negl i 
g i bl e .  Th i s e ffect i s  that al l human sources of food , dri n k ,  and even 
a i r  have been i nevi tably exposed to the natural back9 round and conta i n  
very l ow l eve l s o f  rad i oact i v i ty .  When they are i nhal ed or i nge sted by 
h uman s , s ome o f  the  rad i oact i v i ty reilla i ns i n  the body , and the human 
body i tsel f becomes a sou)�ce of rad i oa<:t i v i ty .  Also cont r i but i ng to 
th i s  are the mi nute fract i ons of ri,di oact i ve i sotopes natura l l y  
occurri ng i n  some o f  the el ement s  the human body requ i re s , such a s  
potass i um and phosphoru s . 

The magn itude o f  th i s  effect can be expr�s sed wi th the un it u sed to 
measure the b i o l og i cal dose of rad i at i on i n  humans for any type of  
rad i at 'i on - - the rem . . It i s  conven i ent to use a smal l er derivat i on of the 
rem , the mi l l i rem {mrem} , wh i ch i s  1/1 000th r�m . The averag� ann u a l 
rad i ation dose to an i nd i v i dual fr�rn extern al rad i a t i on ( terrestri al and 
cosmi c rays ) and i nternal  rad iat i on i s  about 1 00 mrem ; the do se from 
radon may be as much a s  200 mrem . 

I ndustr i al and agr i cu l t ural sources o f  rad i oact i v i ty co nt r i bute approx i 
matel y 5 to 1 3  mrem/yr to the t o t a l  annual dosage to an i nd i v i du a l . 
These SOUl�ces i ncl ude ntIel ear power plant d i  sch arges I the burn i ng o f  
c o a l  ( there at'e u s u a l l y  mi nute amounts of Mtul"'a l l y  occ u rr i ng uran i um i n  
coal ) ,  and t h e  uSc ,of pota s s i um-col'ita i n i ng fert i l i zers in  agt'i cu Hure 
wh i ch cont a i n sma l l a�oun ts of uran i um and thor i um and the i r  daughters 
wh i ch over t i me can bu i l d  up . The u s e  Df fert i l i zed l ands for 
re s i dent i a l devel opment hous i ng has a potent i al i mpact on p0 3 s i bl e  
rad i at i on expo s u res . 
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Affected E n v i ronment 4 - 3 2  

F i nal l y ,  the  l arge s t  contri butor of man -made rad i at i on dose i s  med i c a l  
x - rays wh i ch c a n  cont'd bute subs tant i al l y  to t h e  a n n u a l  d lJ S age to a n  
i nd i v i dual . Through t h e  u s e  o f  FedEral l y - mandated manufacturi ng a n d  u s e  
standards enforced by state rad i a U  on contro l agenc l e s  I t h e  d o s £'  h a s  
been s 1 gn i fi�an t l y  reduced b u t  n o t  tota l l y mi n i m i zed . T h e  n a t i onal 
average annual dose for an i nd i v i dual  i s  approx i mate l y  3 9  mrem from 
med i cal x - rays and 1 4  mrem from nuc'l ear med i c i ne procedure s . 

The total a v e rage background dose to an i nd i v i dual i s  approx i matel y 
360 Illrem/yr .  

4 , 6 . 1 . 1  Natural Rad i oact i v i ty 

A .  Cosm i c Rays 

Cosmi c rays enter the eart h ' s  atmos p here from s pace . They a re 
attenuated g reatl y by t he earth ' s  atmo s phere , s o  t h e  actual  exposure 
rate t o  an i nd i v i dual  depend s upon al t i tude . Al l o f  t h e  proposed s i te s ,  
except Col orado . are a t  roug h l y  t h e  s ame al t i t ud e ,  s o  cosm i c  ray 
background at t h o s e  s i te s  i s  appro x i mately t h e  s ame . The Col oradu 
s i te ' s  cosm i c ray background i s  about 20 percent h i gher t h a n  the uther 
s i tes . 

B .  Badon 
Rador! i s  a gaseous rad i onucl i de produced by rad i oact i ve decay of rad i um .  
wh i ch i n  t u rn i s  prod uced a s  a res u l t of rad i o act i ve decay of uran i um 
and thor i um .  Al though cert a i n  geol og i c  cond i t i on s  are more l i ke l y to 
i ncl ude u ra n i um and thor i um than others , the presence of t race amo u n t s  
of t h e s e  el ements at any spec i fi c  l ocat i on i s  n e t  p red i ctabl e i n  g eneral 
gecl og h :  terms . I n  fact , a very l oca "  concent rat i on o f  radon may ex i s t 
i n  an area where i t  i s  otherwi se rare , D r  converse l y ,  a l ocal  absence of 
radon may occur in  an area of con s i derabl e concentrat i on .  I t - fo l l ows 
that me a s u rement s of h i <; h l ev e l s o f  radon in  one s pot o r  l oc a l i ty do not 
neces s a r i l y  i nd i cate a general presence of radon'  i n  a wi der a s so c i ated 
area . Mea s u rements  of radon i n  l i v i ng areas and b a s emen t s  h ave been 
made t h roughout the U n i ted States and , part i cu l a rl y ,  i n  many c o u n t i e s 
w i t h i n the proposed s i t e s . These mea s u rements are g i ven i n  Tabl e s  4 - 8  
ind 4 - 9 . The d i fferences i n  l evel s among the var i o u s  count i es and the 
var i ous states  are probabl y not s i gn i fi cant . 

Rad i onucl i de concentrat i ons  i n  the s o i l and at tunnel depth at t h e  
proposed s i tes a r e  presented i n  Tabl es 4 - 1 0  and 4- 1 1 . The n umber of 
s ampl e s  from each o f  t h e  s i te s  was smal l ;  con sequen t l y ,  d ifferences 
among s i tes are p robabl y not s i gn i fi cant . 
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PARAMETER 

Radon Level s*** 

Geometr i c  
Mean pC i / l *  

Count ies 
State 

Average pC i / l *  
Count ies 
State 

Percentage of Homes 

<4 pC i / l  
Count ies 
State 

4-20 pC il l 
Count ies 
State 

>20 pCi / l  
Count ies 
State 

Tabl e 4-8 

COMPARI SON OF CURRENT RADON LEVELS IN L I V I NG SPACE 
OF HOMES I N  THE REGIONS OF THE S ITE ALTERNATIVES 

PROPOSED SSC R EGION OF I NFLUENCE COUNT IES/STATE 
U . S .  "Z CO I L  MI HC 

1 . 8 1 . 8  2 . 7 NC NC 1 . 2  
2 . 0  3 . 3  1 . 5 1 . 3 2 . 0  

4 . 0  2 . 5  3 . 2  2 . 9  1 .8 1 . 6 
3 . 2  5 . 4  2 . 3  2 . 4  3 . 3  

80 94 61 82 94 1CO 
83 60 87 89 78 

18 4 29 18 6 0 
15 37 13 1 1  20 

2 2 0 0 0 0 
2 3 0 0 2 

* Rounded to nearest tenth 
** Not Ava i lable 
*** We i ghted averages for l i v i ng p l us l i v i ng/basement spaces 
NC - Not Ca lcu lated 

TN TX 

NC ** 
2 . 6  1 . 6  

2 . 8  ** 
3 . 1  5 . S  

82 ** 
80 85 

18 ** 

18 14 

0 ** 

2 1 

Sources ; Cohen 1988; G i lkeson et a l .  1988; Tennessee Department cf Hea lth and Env i ronment D i v i s i on of Radiolog ica l  
Hea lth 1987 ; U . S .  Env i ronmenta l Protec t i on Agency 1987 . 
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Tabl e 4-9 

COMPARISON OF CURRENT RADON LEVELS IN BASEMENTS OF HOMES 
IN THE REGIONS OF THE SITE ALTERNATIVES ' 

PARAMP�R U . S .  AZ CO 
PROPOSED SSC COUNTI ES/STATE 
I L  lol l  NC 

= 

Radon Lev\11s*** 

Geomet r i c  
Mean pC I I l* 
Count ies 3 . 4  ** 5. 1  NC NC 2 . 6  
State 6 . 4  6 . 1  2 . 5 1 . 9 2 . 8  

Average pC i l l *  
Count ies 7 . 9  ** 5 . 2  4 . 1  3 . 7 2 . 9  
State 6 . 8  9 . 4  3 . 8  3 . 2  3 . 9  

Perc�ntage of Homes 

<4 pC i l l  
Count ies 59 ** 14 61 66 100 
State 0 30 7 1  83 68 

4-20 pC I / l  
Count ies 34 ** 86 38 34 0 
State 100 63 28 16 32 

>20 pC I / l  
Count ies 7 ** 0 0 0 
State 0 7 1 0 

* Rounded to nearest tenth 
** Not Ava ; lab le 
*** We i ghted averages for basement spaces 
NC - Not Ca lcu l ated 

TN TX 

NC ** 
3 . 7  3 . 5 

6 . 4  ** 
6 . 3  5 . 8  

25 ** 
55 38 

75 ** 
40 62 

0 ** 
5 0 

Sources : Cohen 1988; G i lkeson et a l .  1988 ; Tennessee Department of Hea lth and Env i ronment , D i v i s ion of Rad i olog i ca l  
Hea l th 1987 
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Tabl e 4- 10 

COMPARI SON OF BACKGROUND CONCENTRAtIONS OF RAD I ONUC L J OES 
IN  SURFACE SOI LS IN THE REG I ONS OF THE S ITE ALTERNAl P IES 

Rad ionuc l 1de U . S .  

Radl um-226 (Avg ) ( 1 . 1  ) 

Range 0 . 2-4 . 4  

Uran ium-238 (Avg) ( 1 . 0 )  

Range 0 . 1-3 . 8  

Thorl um-232 (Avg) ( 1 . 0 )  

Range 0 . 1 0-3 . 4  

Avg - Average Va l ue 
LLD - Lower l im i t  of detectab l l ity 
* Rounded to nearest tenth 

AZ CO 

( 1 . 3 )  ( 1 . 3 ) 

< 0 . 3-2 . 0  0 . 8-1. 8 

<LLD ( 1 . 1 ) 

0 . 8- 1 . 7 

( 1 . 3 )  ( 1 . 2 )  

1 . 1- 1 . 6  0 . 9- 1 .  6 

PROPOSED SITE 

I L  M I  Ne 

( pC i /g ) *  

( 1 .  0 )  ( 0 . 5) ( 0 . 8 )  

0 . 7-1 . 2  0 . 3- 1 . 2  0 . 5-1'. 2 

( 0 . 9 )  ( 2 )  ( 0 . 2 )  

0 . 3-1 . 2 0 . 08-1 5 . 0  <0. 0-0 .4 

( 1 .  0 )  ( 0 . 1 )  ( 0 . 7 )  

0 . 3- 1 .  2 0 . 0- 0 . 3  0 . 6-0 . 8  

TN TX 

( 1 . 1 )  ( 0 . 8) 

( 0 . 7- 1 . 4 )  0 . 4- 1 . 1  

( 1 . 0) ( 0 . 8) 

0 . 7-1 . 3  0 . 5- 1 . 5  

( 1 . 0) ( 0 . 9 )  

0 . 7-1 . 5  < 0 . 0- 1 . 5  

Sources : Borak 198 7 ;  G i lkeson et a l .  1988; Jobst 198 1 ;  �cKlveen 1985 .  1987 ; Myrick 1981 ; North Caro l i na Department of 
Human Resources , Rad Iat i on Protect ion Sect ion 1988b;  T e led)�e 1988 ; Texas Department of Hea l th 1988; X-Ray Assay 
Laboratory 1988. 
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Tabl e 4- 1 1  

COMPARISON O F  BACKGROUND CONCENTRATIONS OF RADIONUCLIDES 
IN ROCK AT TUNNEL DEPTH OF THE S ITE ALTERNATIVES 

Radionuc l fde 

Rad lum-226 (Avg ) 

Range 

Uranlum-238 (Avg) 

Range 

Thorl um-232 (Avg) 

Range 

Avg - Average Value 
LLD - Lower l im it  of detectab l 1 i ty 
* Rounded to nearest tenth 
** Values for So i l  
*** Ca lcu lated 

AI. CO 

( 1 . 3) ** ( 1 .  5 )  

<0.3-2 . 0  1 . 2-1 . 9  

<LLD (0 .8 )  

0. 6-0.9 

( 1 . 3 )  ( 1 . 3 ) 

1 . 1- 1 . 6  1 . 1-1 . 5  

PROPOSED S ITE 

IL  141 NC 

(pC I /g )*  

( 0 . 3 ) (0 .4 ) ( 0 . 3 )  

0 . 1-0 . 5  0. 2-0. S 0 . 1-0 . 8  

( 0 . 3 )  ( 0 . 2 )  ( 0 . 5) 

0. 1-0 . 5  0 . 0-0. 5  0 . 1-1 . 7  

( 0 . 1 )  (0 . 1 )  ( 0 . 4 )  

0 . 0-0 . 2  0.3-0 . 5  0 . 1-1 . 2  

TN TX 

( 0 . 4 ) (0 .6 )  

0 .4  0.3-1 .3  

( 0 . 3 )  ( 0 . 6) *** 

0 . 3  0 .3-1 . 3  

( 0 . 4 )  ( 1 . 0) 

0 . 4  <0. 1-1 . 6  

Sources : Borak 1987;  G i lkeson et a l .  1988; Jobst 198 1 ;  McK1veen 1985 , 1987 ; Myrick 198 1 ;  North Carol ina Department of 
Human Resources ,  Radiation Protect ion Sect ion 1988b; Teledyne 1988; Tennessee Department of Hea l th and Env i ronment 
1987 : Tennessee D iv is ion of Radiolog ica l Hea lth 1988; Tex�s Department of Hea lth 1988; X-Ray Assay Laboratory 1988. 
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Affected Env i ronment 4-37  

D .  Water 

Water prov i des a maj or mechan i sm for the transpor t o f  rad i onucl i de s  i n  
the  env i ronment as  wel l a s  pathways for exposure through d r i n k i ng and 
( to a l es s e r  extent ) s u bmers i on .  Tabl e 4 - 1 2  l i st s  the rad i oact i v i ty i n  
surface water at the proposed sse s i tes . The r ad i um content o f  sur face 
waters i s  l ow ,  0 . 3  to 1 . 8 pC i /l ( Hess 1 985 ) , compared to  mo st ground 
waters . D i s s o l ved rad i um adsorbs qu i c kl y  to sol i ds and may mi grate far 
from i t s pl ace of rel ease to grDundwat� r . Rad i o a ct i v i ty i n  groundwater 
at the proposed sse s i tes i s  l i sted i n  Tabl e 4 - 1 3 ; Few samples  h ave 
been t a ken frem the s i te s , and d i fferences i n  surface and groundwater 
rad i o2tt i v i ty meas ured among the s i te s  are pr1bab l y  not s i gn i fi cant . 

Al though some water suppl i es i n  northern I l l i no i s  conta i n  h i gher- t h a � 
average rad i um- 2 26 concentrat i on s ,  the radon - 22 2  concentra t i on s  are not 
necessar i l y  h i gher t h an the n at i on al average . Al s D ,  the h i gher rad i um- 226 
concentrat i on s  i n  water do not nece s s ar i l y  i mp l y  that rad i um- 226 concen
trati ons i n  the! s an d s t o n e  are h i gher than n o rmal , b u t  may be cau sed by 
cond i t i on s  favor i ng the rel ea se of rad i um . Sandstones wi th  h i gh 
rad i um- 226 concentra t i o n s  are not expec ted to  be encountered at the 
proposed t unnel  depth i n  I l l i no i s .  

4 . 6 .  1 .  2 Mf!J1'" MM1E_Blld i C! t i on 

The Nat i onal  Coun
"
e i l  on Rad iat i on Protect i on and Measurements has  est i 

mated that  the annual dose equ i valerit i n  the Un i ted States popul at i on 
from man-made rad i at i on i s  5 to 1 3  mrem!yr .  Tabl e 4 - 1 4  summari zes the 
sources of man -made rad i at i on at the pr�posed s i tes . I n  add i t i on to 
those l i sted , o ther pos s i bl e  source s o f  rad i oact i v i ty are : 

On - s i t e rad i oac t i ve 
byproducts from 
ex i st i ng act i v i t i es 

Bu i l d i ng mater i al s  

Nucl ear power pl ant 
exhaust p l ume wi th i n  10 m i  

Spent fuel storage i n s t al l at i on 

Federal fac i l i t i e s on s i te 

None for any o f  the s i t e s  

Normal a ild i denti cal for ai l 
s i te s  

None for any of  the  $ H�s 

None fot' any of the s i tes  

None except Fermi l ab i n  I l l i no i s 

4 . 6 . 1 . 3  Qo se  tSll.li ,{a l ent Rate from Env i r(!J) ... mental Background 

Bec ause radon i s  u s u a l l y  the major contri butor to envi ronmental back 
g round rad i at i on ,  and becau se o f  t h e  uncerta i nt i es i n  pred i ct i ng t h e  
presence of radon on the bas i s  of i t s exi s tence i n  l ocal areas , a l l of  
the s i te s  appear to be approx i mate l y  equ i val ent with  regal'd to the 
exi stence of background env i ronmen tal rad i at i on .  
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Tabl e 4- 12 

• 
COMPARISON OF BACKGROUND CONCENTRATIONS OF RADIONUCLIDES 
IN SURFACE WATERS I N  THE REGIONS OF THE SITE ALTERNATIVES 

RADIONUCLIDE 

Urani :JII ( Avg) 

Range 

Radi um-226 (Avg) 

Rang� 

Gross A lpha (Avg) 

Range 

Gross Beta (Avg) 

Range 

Avg - Average Value 
* Rounded to nearest tenth 
** Not Ava i lable 

AZ co 

No surface <2 . 1  

water 

found 

<2.1 

No surface 0 . 7  

water 

found 

0 .7  

No  surface 1 

water 

found 

1 

No surface 26 

water 

found 

26 

PROPOSED SITE 

l L  HI  

** 

** 

1 .3*** 

0-3 . 4  

5 . 3*** 

( pC i / l ) *  

( 2 . 6 )  

1 . 6-3 . 6  

( 1 . 1  ) 

<0. 7-1 .8 

** 

** 

3 . 5-6 . 2  

• 

*** Based on ana lyses of Fox R i ver water at E lg in  i n  1976 , State of I l l ino i s .  

Ne 

** 

** 

(0 .8)  

1 . 2-1 . 5  

( 0 .9 )  

<0 . 2-1 . 5  

TN 

** 

** 

(3 )  

1-6 

( 1 )  

0-3 

TX 

** 

( 0 . 4 )  

0 .3-0 . 5  

( 7 . 3 )  

0 . 2-46 

1 0 . 9  

3 . 7-51 

Sources : Borak 1987 ; G i lkeson et a l .  1988; McKlveen 1985, 1987 ; North Carol i na Department of Human Resources 1986, 1987 , 
1988b; Teledyne 1988; Tennessee Department of Health and Env ironment 1987; Texas Department of Hea lth 1988 . 

� 

:> 
-+! 
-+! 
(1) 
(") 
r+ 
(1) 
0.. 

fT'1 
::s 
< 
.... 
� 
0 
::s 
3 
(1) 
::s 
r+ 

� I W 
cP 



..... 
("') 
::r: 
� 
,,:. 
>< 
(.oJ 
(.oJ 
0'1 

� 
U1 
ID 

,.." 
>-4 
V') 

<: 
o -' 
c 
:I tl) 
0-4 

("') 
:r 
OJ 

't;I 
� 
ItI 
� 

""" 

Tabl e 4-13 

COMPARISON OF BACKGROUND CONCENTRATIONS OF R!�IONUClIDES 
IN GROUNDWATER IN THE REGIONS OF THE SITE ALiE��ATIVES 

RADION!JCL IDE 

Uran i lJTl  ( A'!g) 

Rang: 

Rad iu�- 225 (Avg ) 
Range 

Gross Alpha (A'/g )  
Range 

Gross Beta (Avg ) 

Range 

Avg - Average va l ue 
LLD - L�er l evel of detectab i l ity '" Rounded to nearest tenth 
** Not Ava i lab ie 

I\I. 

,." 

( 0 . 1 )  
0 . 0··0 . 2  

( 1 2 . 9:3 )  

(:8 . 9-11 . 1  

( 7 . 2 )  
6 . 2-8 . 2  

co 

( 7 . 8) 

2 . 1-9 . 9  

( 0 . 5 ) 

0 . 3-0 . 9  

( 2 . 6) 

1 . 4-5 

( " ' \  � .., • .1 ! 

2 . 7 - (:6 

PROPOSED S I TE 

I l  MI  

** 

0 . 2-2 . 5  

( pC i / 1 ) *  

( 1 . 9 )  

<0 . 2-5 . S  

( 7 . 3 )  ( 1 . 0 )  

O . S-lS . Z  <1-1 . 2  

( l . n �:" 

.:L;"D-4 � 5  

( 2 .8)  x *  

.:U. D- 1 5  . .t 

HC 

( 1 . 9 )  

"'* 

(3 . 1  ) 
0 .3-8 . 5  

( 2 . 5 )  
0 . 7-4 . 6  

fit 

. *  

* *  

( 28 )  
<LLD- 1 2 1  

( 9 )  
<LlD-39 

1); 

'' It  

( 0 . 5 ) 

Ci A-·O . 7  

(5 )  

<10  

( !; . 2 l  
3 . 6-7 . 1  

Sour::es : Borak 1987 ; G i lkeson et /;1 1 .  1988; �cK1veeil 1985 , 1987 ; North Caro l i na Department of Human Res:)urces 1986, 
1900b; Te iedyne 1988 ;  Tennessee Department of l1ea lth and En'� j rorl'nent 19S7;  Texas Oepartme:1t of Hea lth 1988 . 
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Tabl e 4 - 1 4  

SOURCES OF MAN-HADE RADIOACTIVITY IN  HIE REGIONS 
OF 1m: SITE ALTERNAT IVES 

Source co 

NRC 1 icenses 21 42 

for rad i oact i ve 

mater i a l  

Phosphate- Low lC'1l 
fert i i izeo f ie lds Usage Usage 

Coa l -f i red Hone Pawnee 

po!o'er p 1ants Generat ing 
Stat i on 

llfim i L:m-Thor i urn None None 
mi n i ng/mi 1 1  i ng/ 

p:"ocess i ng 

operat ions 

State 445 461 

L ic€r!se.:!s 

50--m i Pa l o  Verde - 1  None 

m.erge:1c y Pa l o  Verde-2 

p lann i ng zone Pa lo Verde-3 

(fron sse 
C8I1JUS ) 

• Inact i ve fac i l i ty 

Proposed S i te 

Il 

1 2 5  

H igh 
Usage 

None 

Kerr HcGee* 

. 1 .  216 

Dresdcn-2 

Dresden-3 
LaSa l le County-1 

LaSa ', le Cour1ty-2 

Bra i uliood- l 
Bra i ct,�cod -2 
Z i on-l 
Z i on - 2  
6Y1'oo" 1 
Byron'-2 

MI  HC 

700 1 7  

H i gh Moderate 

Usage Usage 

None "'.a yo 

lake 
P lant 

Hone None 

0 533 

Hone None 

_._------

TH TX 

25 86 

Moderate Modc;-" i e  

Usage U�z.�}e 

None None 

None �lone 

669 2 . 1 4 5  

None None 

Sou:"ces:  Conference of Rad iat ion Cont ro l Program D i rectors 1937 ; NRC Reg i on I I I  1 988 . 
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4 . 6 . 2  Nonradi oacti ve Envi ronmental Hazards 

4 . 6 . 2 . 1 Hazardous/Toxi c  Materi al s 

A summary of the hazardous/toxi c  mater ia l s ( HTM ' s )  exi st i ng at or rtear,  
or suspected to be present at or near, the seven s i tes i s  presented i n  
Tabl e 4 - 1 5 .  The rev i ew o f  potenti al envi ronmental hazards at each s i te 
was based on the assumpt i on that there are bas i cal ly  two ways that 
workers or the publ i c  coul d encounter these hazardous substances : 
1 )  from sa i l or groundwater contami nat i on ;  or 2 )  upon rel ease from 
storage ,  d i str i but i on ,  or i ndustri al operat i on s .  Potenti al sources were 
al so categor i zed by l ocat i on rel at i ve to the proposed s i t i ng of the SSC 
fac i l i t i e s and i n  the area beyond the ri ng to a d i stance of 1 m i . 
S i mi l arl y ,  i ndustr i al sources were i nvest i gated wi th i n  the SSC ri ng ,  
wi th i n  1 m i  o f  the proposed r i ng ,  and i n  the area between 1 and 5 m i  of  
the r i ng .  

. 

None of  the s i tes was found to h ave known so i l or  groundwater con 
tami nati on wi th i n  the area of the proposed sse fac i l i t i es .  At both the 
Col orado and M i c h i gan s i tes , smal l amounts of so i l  contami nat i on as a . 
resul t of res i dues from former o i l  and gas operat i ons  may pos s i bly  be 
encountered . One such l ocat i on i s  wi th i n  the area of  the M i c h i gan s i te 
(Grobe 1988 ) and several other poss i bl e  l ocat i ons  are former o i l  wel l s  
at the Col orado s i te (McHugh 1 988 ) . 

Two of  the s i tes , M i c h i gan (Godbo l d  1988) and Tennes see (Moore 1988) , 
have l ocat i ons  of  known so i l  and groundwater contami nati on wi th i n  1 mi 
of  the SSC r i ng .  The Col orado s i te has a number of  potent i al l y con 
tami nated l ocat i on s  from former o i l wel l operat i ons  w ith in  the I -mi  
corri dor (McHugh 1988) . 

I l l i no i s has ex i st i ng i ndustr i al sources of  HTM ' s  w i t h i n the proposed 
r i ng .  Both the Fermi l ab and an AT&T fac i l i ty have potent i al l y rel eas
abl e mater i al s on the i r  s i te ( O ' Br i en 1988 ) . The Ari zona s i te has a 
natural gas p i pel i ne and a proposed crude o i l  p i pel i ne th�t cross the 
SSC ri ng at the same l ocat i on ( beam absorber area only) . The proposed 
Texas s i te has a total of 13 o i l  and gas p i pel i nes that cross the SSC 
footpr i nt at var i ous l ocat i ons . 

I ndustr i al  sources of  HTM ' s wi th i n  1 m i  of  the SSC r i ng were found i n  
I l l i no i s ( O ' Bri en 1988) , M i c h i gan ( Godbo l d  1988) , North Carol i na (Crosby 
1 988 ; Butl er 1 987) , and Tennessee (Moore 1 988) . I n  add i t i on ,  i ndustr i al 
sources just  beyond the I -mi  corr i dor were found i n  I l l i no i s  ( O ' Bri en 
1 988) and North Carol i na (Crosby 1 988 ; Butl er 1 987 ) . 

A potent i al hazard exi sts at the proposed North Carol i n a s i te .  A por
t i on of  the SSC ri ng wou l d  pass through the edge of  the fi r i ng range at 
Camp Butner wh i ch coul d contai n unexpl oded ordnance ( North Carol i n a 
Nat i onal Guard 1 987 ) . 

lCHP4X3338863 E I S  Vol ume I Chapter 4 
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Tabl e 4-15 

- POTENTIAL HAlARDOUS/TOXIC MATERIAL SOURCES IN THE IMMEDIATE AREAS OF THE SITE ALTERNATIVES 
n 
::t: 
""0 
� 
>< 
w Category Ar i zona Colorado I l l i no i s  M i c h i Q..an North Caro 1 ;  na Tennessee Texas w 
w 

� en .... Soi l or water con- None Poss ib  1e sma 1 1  None Pos s i ble so i l  con- None Hone None 
taminants within  reS i due from o i l  tami nant from 
sse proposed r ing we l l  b r i ne p i ts former gas desu 1-

fur izat ion pl ant 

Soi l  or water con- Hone Hone Hone Groundwater None Genera l None 
taminants outs i de  of contami nant Sme l t i ng & 
r i ng but within 1 m i  from landf i l l  Ref i n i ng Co . . 

A l l ied ( so ; l & 
groundwater 
contaminant s )  

I ndustr i a l  sources Ex i st i ng natura l Hone Fenn i 1ab None None None 13 ex i st ing 
w i t h i n  sse r i ng gas p i pe l i ne (Waste storage) o i l and gas 

crosses beam ab- p i pe l i nes 
sorber area cross the 

footpr int 
Proposed crude o i l  AT&T 
p i pe l i ne w i l l  cross 
beam absorber area 

I ndustr i a l  sources None' Hone Pride Petro 1ellll Gas process ing A1tJnark Corp . Genera 1 None 
outs i de  r ing but Co .  p lant ( COHOeO ) Sme l t i ng & 
w i t h i n  1 mi lear S i eg ler. Ref i n i ng Co. 

Inc. - ", Griffin Wheel _ .... 
Co . ::t:» 

........ V) 
-+) N James R i ver! ...., 

..... < Hand i -Kup It) 
........ 0 n 
to ...... No Sag Prod- � 
to e:  ducts Corp. It) 

3 c.. 
I'D 

I ndustr i a l  sources Proposed sma 1 1 0 1 1 Hone Va l ley Ma i d  None Eaton Corp . None None ", .... ;:, 
n more than 1 mi be- ref i nery; 3 m; from Ice-cream Channe l Master < 

yond the r i ng .  hut r i ng near Mobi le CAMSCO Co . ..... ;:r "'1 IV less than 5 mi  Produce 0 
'l:J ;:, 
C"t' 

3 CO Ordnance None None Hone None Poss i b le unex- None None It) 
"1 ploded ordnance ;:, 
.- from Camp Butner 

� 

B i o log i c  pathogens Va l ley Fever Spores None None None None None 
� 

None I 
� 
N 
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Potent i al l y h azardous geol og i c  materi al s ,  such as natural gas and 
petrol eum resources , are d i scussed i n  Sect i on s  4 . 1 . 5  and 4 . 1 . 6 .  

4 . 6 . 2 . 2  B i�l ogi cal Hazards 

Onl y  the Ari zona and Texas s i tes were found to conta i n  any known b i ol og 
i c al hazards that coul d potent i al l y affect the SSC proj ect . Fl ora were 
not i ncl uded i n  the defi n i t i on of a b i ol og i cal  hazard . 

A potent i al hazard exi sts i n  Ari zona that i s  un i que among the s i tes . 
The proposed SSC s i te i s  l ocated i n  an area that i s  known to be a source 
of the fungal spore Cocc i d i o i des i mmi t i s .  Th i s  pathogen thri ves i n  
undi sturbed ari d  soi l and through a i rborne tran sport can cause a d i sease 
i n  human s known as Val l ey Fever ( Cocc i d i o i domycos i s ) . The spores can be 
transmi tted over l ong d i stances by h i gh wi nds ( U . S .  Env i ronmental 
Protect i on Agency 1983a) . The Ra i nbow Val l ey ( l oc ated j ust north of  the 
sse s i te)  has  been characteri zed as a source of the spore , as wel l as 
the area west of Mob i l e  ( Leathers 1982 ) . 

The effects o f  th i s  d i sease most cor.:monly  re sembl e a bad col d ,  but can 
some t i mes ( i n  about one -th i rd of the case s )  l ead to  a more seri ous , 
debi l i tat i ng i l l ness . I t  has  been esti mated that two - th i rds o f  al l 
adul ts  who h av e  l i ved i n  Val l ey Fever endemi c  areas  h ave acqu i red 
i mmun i ty to the d i sease after hav i ng been i n i t i al l y i nfected , usua l ly  
man i festi ng no symptoms ( U . S .  Envi ronmental Protect i on Agency 1 983a ) . 

The propo sed Texas s i te i s  l ocated wi t h i n  the area of the southeastern 
Un i ted States that i s  i n fested wi th the i mported fi re ant , Sol enops i s  
sp . (TOA 1986 ) . Re s i dents near the proposed s i te have reported heavy 
i nfestat i ons  on the i r  property and i nd i cate that the ants have caused 
numerous probl ems wi th the operat i on o f  home and farm equ i pment . F i re 
ants appear to be attracted to el ectri cal equi pment and can cause shorts 
by c hewi ng through i n sul at i on and by crowd i ng i nto spaces around el ec
tr i cal contacts .  They are al so attracted to mo i sture {TOA 1986 } . 

I n  add i t i on ,  fi re ants can pose a potent i al heal th ri s k  s i nce the i r  b i te 
i s  p a i n fu l  and can somet i mes l ead to other , more seri ous react i ons  i n  
human v i ct i ms .  For most  peopl e ,  a fi re ant sti ng woul d resul t i n  the 
format i on of a pustul e ,  accompan i ed by pa i n  and i tch i ng that l asts about 
a week . I f  the pustul e i s  broken , i nfect i on i s  pos s i bl e  and woul d  
requ i re med i c al attent i on .  For a few peopl e who are part i cul arl y .  
sen s i t i ve to the  fi re ant  venom,  a sti ng c an resu l t i n  anaphyl act i c  
shock wh i ch woul d requ i re i mmed i ate med i cal  attent i on .  

4 . 6 . 3  Sol i d  and Industr ; al Waste Management 

A .  Exi st i ng Sewage Treatment Pl ants 

There are no  sewage treatment pl ants i n  the area of  the proposed Ar i zona 
s i te .  Domest i c  wastes from ranches near the s i te are d i sposed of at 
the i r  po i nt of ori g i n .  

1CHP4X3338866 E I S  Vol ume I Chapter 4 
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There are four exi st ing sewage treatment pl ant s  i n  Col orado wi th i n  25 rni 

of the SSC s i te .  The cl osest pl ants are l ocated at Brush and fort Morgan , 
about 20 mi away . The cumul ati ve excess  capac i ty of the Brush and Fort 

Morg an sewage treatment pl ants i s  about 2 . 1  mi l l i on gal/d . Sewer ser- . 

v i ce i n  the rural areas of Morgan County i s  pr�v i ded by sept i c tanks . 

There are 1 4  exi st i ng sewage treatment pl ants w i th i n  about 20 mi of  the 

I l l i no i s campus s i te .  The rema i n i ng cumul at i ve exces s  capaci ty of these 

14 pl ants i s  about 27 mi l l i on gal/d . The exi �ti ng Batav i a wastewater 

treatment pl ant i s  the cl osest one to the SSC campus  ( approxi matel y 3 

mi l .  Th i s  pl ant has about 1 mi l l i on gal/d excess capac i ty .  

There a re  about 20 sewage treatment pl ants wi th i n  30 m i  o f  the M ichi g an 

s i te .  The rema i n i n9 cumul ati ve excess cap ac i ty of thes e  pl ants i s  about 

64 mi l l i on gal/d . The ex i sti ng Stockbridge sewage treatment pl an t i s  

the cl osest to the campus ( approximately 1 mi ) .  Th i s  pl ant has about 

0 . 04 mi l l i on gal/d exces s  capac i ty . 

There are two exi sti ng sewage treatment pl ants w i th i n  5 mi of the North 

Carol ina  s i te . The cumul ati ve excess capaci ty of these pl ants i s  about 

1 . 2 m i l l i on ga l/d .  The Butner sewage treatment pl ant i s  the cl osest 

(4 mi l and has an excess capaci ty of about 1 mi l l i on gal/d . 

There are two exi st i ng sewage treatment pl ants wi th i n  20 mi of the 

Tennes see s i te . The cumul at i ve rema i n ing exces s  capaci ty of these 

p l ant s i s  about 7 mi l l i on gal /d . The Murfreesboro sewage treatment 

pl ant i s  the cl osest� l ocated about 8 . 5  rni from the campus ,  arid h as 

about 5 mi l l i on g al /d e xce ss capac i ty.  

There are about n i ne exi st i ng sewage treatment pl ants w i th i n  20 mi of 

the Texas s i te .  The cumul at i ve excess capac i ty of these pl ants  i s  about 

1 . 75 mi l l i on 9 al/d (based on current dai ly  average fl owrate) . The 

Waxahach i e  sewage treatment p l ant i s  the cl osest (o mi l ·  Based on a 

dai l y  average fl ow rate , the rema i n i ng exce ss capac i ty of thi s pl ant i s  

abou t  0 . 3  mil l i on gal/d . 

B .  Exi s t ing San i t ary landfi l l s 

Thet:e are three ex i st i ng s a n i t ary l andfi l l s w i th rema i n i ng exce s s 

capac i ty i n  the area of the proposed Ari zona s i te ,  but these l andfi l l s  

presen t l y  do  not accept sol id  waste from other commun i t i e s . The sol i d  
waste from the s i te coul d go t o  e i ther o f  two proposed ( s outhwest ' and 

northwest)  reg i on al l andfi l l s .  

I n  the area of the proposed Col orado s i te ,  there are four s an i t ary 

l andfi l l s  each wi t h  excess  capa: i ty of more than 1 0  ye ars . The Morg an 

County l andfi l l  i s  the cl o se st , l ocated about 25  mi from thci s i te .  Th i s  

l andfi l l  has  about 2 5  t o  50 years of remai n i ng c apac i ty .  

1 CHP4X3338867 
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There are four sani tary l andfi l l s  i n  the area of the proposed I l l i no i s 
s i te wi th rema i n i ng excess capac i ty of more than 1 2  years . The Settl ers 
H i l l  l andfi l l  ( 5  mi from the s i te )  and W i nnetka Mun i c i pal l andfi l l  ( 30 mi  
from the s i te )  have rema i n i ng capac i t i es of  12  and 14  years , respect i ve ly .  

There are seven san i tary l andf i l l s i n  the  area of the  proposed Mi ch i g an 
s i te wi th  more than 1 0  years of rema i ni ng capac i ty . These l andfi l l s  are 
w i th i n  about 50 mi of the s i te . The cl osest one i s  the Ann Arbor 'l and
fi l l  ( 35  mi ) wh i ch h as a remai n i ng capaci ty of 10 to 15 years . 

There are four l andfi l l s  wfth remai n i ng cap ic i ty of about 5 years i n  the 
area of the propo sed North Carol i na s i te .  These l and fi l l s  are l ocated 
about 25  mi from the s i te .  

There are three l and fi l l s with  more than 5 years o f  rema i n i ng c apac i ty 
i n  the area o f  the proposed Tennes see s i te .  The Rutherford County l and 
fi l l  ( BF I )  i s  the cl osest ( 1 3  mi l and has about 1 7  years of rema i n i ng 
capac i ty .  

There are about 2 0  l andfi l l s  i n  the area o f  the proposed Texa s s i te w i th 
more than 1 0  years of rema i n i ng capac i ty .  The cl osest l andfi l l  i s  the 
Waxahach i e  l andfi l l  wh i ch has a rema i n i ng capac i ty of about 15 years and 
i s  l ocated about 6 mi  from the s i te .  

l CHP4X3338868 E I S  Vol ume I Chapter 4 
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4 . 7  �COLOGICAL RESOURCES 

Ecol og i -cal resources are the b i ol og i cal organ i sms and the processes 
( i nteract i ons ) among popul ati ons and commun i t i es occupy i ng the terres 
tri al , wetl ands , and  aquat i c  env i ronments i n  the  v i c i n i ty of  the s i te 
al ternat i ves . Spec i es w i th i n  these natural ecosystems may al so  have 
soc i al val ue . These val ues i ncl ude : 1 )  protected status because of 
threatened or endangered l i st i ng ;  2 )  commerc i al harvest , espec i al l y  
l i vestoc k and stocked fi sh ; 3 )  recreati onal l y  hunted/fi shed ; o r  4 )  
cul tural l y  i mportant ( espec i al l y of Nat i ve Ameri can rel i g i ous 
s i gn i f i cance) . The on l y  cul tural l y  i mportant spec i es con s i dered are 
feral burros i n  Ar i zona . 

There are three pr i mary l evel s w i th i n  ecosystems wh i�h may be i mp acted 
by the proposed act i on .  These are : 1 )  popul at i ons - - the presence , pro
duct i v i ty ,  and d i str i buti on of spec i es wh i ch are permanent or seasonal 
res i dents of the area ; 2) comrnun i t i es - -the spat i al and seasonal patterns 
exh i b i ted among the var i ous  assoc i at i ons of spec i es occupyi ng the area ; 
and 3 )  system l evel dynam i c s - -the total energy captured and the n utri 
ents accumul ated among the popul at i ons  and wi th i  n so i l s determi n i ng 
sensi t i v i ty to d i sturbance and the rate of recovery from d i sturbance . 

4 . 7 . 1 Ecol ogi cal Resources of the S i te Al ternat i ves 

The s i te al ternat i ves conta i n  many of the l owl and ecosystems typ i cal of  
the  cont i r.ental Un i ted States . The  d i vers i ty of  the  b i ol og i cal  commu 
n i t i es i s  h i gh at each s i te .  The s i tes d i ffer rad i cal l y  i n  the port i on 
of  the s i tes rema i n i ng i n  natural state and i n  the numbers/types of 
i mportant popul at i ons  i nc l ud i ng threatened and endangered (T&E) spec i es . 
The types o f  h ab i tats present i n  Areas A and B (Areas A ,  B ,  and C for 
I l l i no i s )  are shown for each state i n  Tabl e 4 - 1 5A .  

The desert shrub  commun i t i es a t  Ari zona ' s  proposed s i te are t h e  most 
pri st i n e  of the seven s i tes , al though ecol og i cal  resources are wi del y 
used for recreat i onal act i v i t i es .  'Wh i l e  cattl e graz i ng and off- road 
veh i cl e  traff i c  and other recreat i onal act i v i t i es h ave h ad some l ocal 
i zed i n fl uences i n  the are a ,  many wi l derness characteri st i c s  are st i l l  
apparent . Th i s  i s  refl ected i n  the Wi l derness Study Area des i gnat i on of 
part of the s i te V i c i n i ty .  No wetl ands are present at the proposed 
Ar i zona s i te .  

Col orado ' s  proposed s i te i s  rural but mod i f i ed from s hort-grass and 
mi xed- grass pra i r i e  to cropl ands and pasture . The s i te and surround i ng 
area are typ i cal  of the western - great pl a i n s ,  occup i ed ' by popul at i ons of 
prai r i e  wi l dl i fe such as pronghorn antel ope , raptors , and m i gratory 
b i rds . Some wetl and s are scattered throughout the proposed s i te area . 

The I l l i no i s  s i te has l argely been d i srupted by devel opment �f res i 
dent i al , agri cul tural , and i ndustr i al  fac i l i t i es .  Th i s  s i te i s  perh aps 
the most ecol ogi cal l y  al tered of the seven s i tes . However , b i ota are 
pl ent i ful and poc kets of natural systems ( prai r i e ,  wetl ands , and wood 
l ot s )  are found throughout the area . A restored pra i r i e  area i s  mai n 
tai ned on  the Fermi l ab property . 
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Tabl e 4-15A 

ACRES OF  HABITAT WITHIN AREAS A �D B 

A+B AG NS UD Wetl ands 
Areas ( Incl uded 
Total i n  NS)  

State 

Al 2 , 050 0 2 , 050 0 0 

CO 2 , 050 1 , 260 790 0 3 

I L  2 , 6301  1 , 000 940 690 6202 

M I  2 , 050 1 , 860 1 90 0 1 63 

NC 2 , 050 3 1 0  1 , 730 1 0  38 

TN 2 , 050 1 , 510  540 0 35 

TX 2 , 050 1 , 880 1 10 60 2 

Port i ons of the A, B, and C areas within  the Fermi lab property. 

2 Total area of wet lands on the Fermi lab property m i nus 280 acres of cool ing cana ls  and other water bod ies 

assoc iated w ith the ex i st i ng Fenni lab fac i l i t ies.  

AG = AGR ICULTURAL 

NS = NATL�L SYSTEMS I NCLUDING WETLAND 

UD = U�BAN/DEVELOPEO 

M i ch i ga n ,  North Carol i na ,  Tennes see , and Texas are somewhat s i mi l ar i n  
thei r rural , popul ated patchworks of farms , forests ,  and res i denti al 
areas . M i ch i gan has a l arge n umber and a w i de vari ety of wetl ands i n  
the v 'i c i n i ty o f  the ri ng .  Wetl ands i n  North Carol i na are al so 
rel at i ve ly  abundant and d i verse i n  nature . Wetl ands are not promi nent 
features of the Tennessee and Texas project areas . M i ch i gan ,  North 
Carol i na ,  and Tennes see have forests that prov i de d i verse h ab i tats , 
e spec i al l y  at the borders between cropl ands , forests , and wetl ands . The 
Tennessee s i te i s  i n  an area of karst topography . There i s  a l arge cave 
sys tem i n  the area that s upports un i que fauna . 

Texas h as l i mi ted but s i mi l ar forest habi tats i n  the northwest port i on 
of the proposed s i te .  The major i ty of the Texas s i te acreage i s  devel 
oped i nto cropl ands and pasture . 
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Tabl e 4 - 1 6  summari zes characteri sti cs of the s i te - al ternat i ves . The 
Ari zona s i te l acks apprec i abl e aquati c habi tats or wetl ands . The 
Col orad o and Texas s i tes have rel at i vely few wetl ands and aquat i c  sys 
tems i n  t h e  proposed r i n g  l ocat i on s . I n  contrast , t h e  I l l i no i s and 
M i c h i gan s i tes conta i n  the greatest number and amounts of wetl ands and 
aquat i c  systems , wh i l e  i ntermed i ate amounts occur at the Tennes see and 
North Carol i na s i tes . 

Natural ecol og i cal product i v i ty of  the ecosystems general l y  decl i nes i n  
the order from the southeastern Pi edmont s i tes to the western s i tes . 
The l owest annual  product i v i ty i s  associ ated w ith  the Sonoran desert 
systems of the Ari zona s i te .  Nutri ent con servat i on mech an i sms are 
i mportant i n  al l systems . Western ecotypes rel y  more heav i l y  on 
n i trogen fi xat i on by al gae and bacteri a than the eastern systems wh i ch 
recover and recycl e more than 90 percent of  the n i trogen i nventory v i a  
p l ant l i tter decompos i t i on and root uptake o f  n i trate and ammon i um i ons . 

Economi cal l y  and recreat i onal l y  i mportant popul at i on s  occur at al l seven 
s i tes . Li vestock product i on i s  appreci  ab 1 e at al l seven s i tes . The 
h i ghest cattl e product i on i s  i n  the proposed Col orado s i te reg i on ;  the 
h i ghest p i g  and hog product i on i s  i n  the proposed I l l i no i s s i te reg i on .  
Cattl e product i on i s  l owest i n  the proposed Ari zona s i te reg i on because 
of l ow range carryi ng capaci t i es . Hunt i ng of mammal and b i  rd popul  a
t i ons  i s  popul ar i n  al l areas as are recreati onal acti v i t i es such as 
b i rdwatch i ng .  

Wh i l e  fi s h i ng i s  an i mportant recreat i onal use of fi s h  spec i es i n  
Col orado , these resources are l ocated 1 0  to 1 5  m i  northwest of  the s i te .  
F i s h i ng i s  al so popul ar i n  the i mmed i ate area o f  the I l l i no i s ,  M i c h i gan , 
North Carol i n a ,  Tennessee , and Texas s i tes . 

4 . 7 . 2  Drai nage Bas i n  Processes and Types 

The ecol og i cal systems at the s i te al ternat i ves are as vari ed as the 
phys i ograph i c  reg i ons i n  wh i ch they are found . Sect i ons  4 . 1  and 4 . 2  
d i scuss  geol og i cal  and water resources o f  the reg i on s . 

The dra i n age bas i n  potent i al l y affected by the Ari zona SSC s i te i s  the 
G i l a  R i ver dra i nage bas i n .  I n  the area of the proposed s i te ,  there i s  
onl y  ephemeral fl ow i n  the G i l a  Ri ver because o f  upstream d i vers i ons  for 
earl i er devel opments . 

The three s ubdra i nage bas i ns of the G i l a  R i ver wi t h i n  the s i te are : 

o Vekol Wash i n  the east wh i ch dra i n s  i nto the G i l a  R i ver 
northeast of the s i te ( 50 percent of the bas i n )  - -Ari zona 
Upl and As soc i at i on .  

o Waterman Wash wh i ch dra i n s i nto the G i l a  Ri ver due north of 
the s i te ( 40 percent )  of the bas i n ) - -mostl y Lower Col orado 
Assoc i at i on .  
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Tabl e 4- 15 

COMPARi SON OF ECOLOGICAL CHARACTERI STICS OF SITE ALTERNAT IV£S 

COLORADO 

South Platte R iver 

High j) la '"S, 
short-gran 
pra l r l e  

Crop land, . range-
l�l'ids ,.11 lest 
floodp la ins a lka 1 1  
fange 

South Platte 
tr ibutar ies . 
n!servo lrs 

Pelustr imr,  
riveI'm". and 
lacustr i ne 
SystEmS 

Mule deer ,  
pronghorn 
ante lope, ,,'hIt!
ta l led dt!er. 
do,,!!!.', 11IiI1 lord. 
phellsant . bass . 
perch. WII l leye. 
crappie. sunfi sh 

ILLINOIS 

Fox R i ver. 
West branch 
DuP�ge It Iver 

EBstern deeidu�JS 
Forest . reomant 
pra i rie 

Up lam:! forest!. 
sa.arma. I!Ies lc,  
'oj@!t. remnant 
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crop land� 
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!1M 1 1  ponds, 
Impoundnents 
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Numerous 9-
blrds, """1IIIII "ls .  
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fish 

• 
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o Bender Wash i n  the west wh i ch dra i ns i nto the G i l a  Ri ver 
west- southwest of the s i te ( 1 0  pertent of  the bas i n ) - - lower 
Col orado Assoc i at i on .  

' 

The ecosystems wi t h i n  th i s  dra i n age bas i n  are mode rately und i sturbed 
desert scrub systems that : I f  are sl ow to recover from d i sturbance , 2 )  
exh i b i t  stochast i c  product i vi ty ( rap idly  growi ng  and reproduci ng duri ng 
per i od s  of water ava i l ab i l i ty) , and 3 )  have nutri ent cycl es  that depend 
on atmosphere/so i l  ( i ncl ud i ng m i crobi al - i nvertebrate i nter
acti on s )/vegetat i on i nteract i ons . 

The ecotypes wi th i n  the Ari zona s i te are two forms o f  desert scrub , the 
Ari zona Upl and and lower Col orado assoc i at i on s . These assoc i ati ons 
occupy more than 90 percent of the proposed s i te .  There are negl i g i bl e  
aquat i c  ecosystems i n  the area . Ephemeral associ ati on s  are e spec i al ly 
assoc i ated wi th temporary catchments used for l i vestock and w i l dl i fe 
watef i ng .  There are no permanent ponds or perenni al streams i n  the 
area . 

The one xeror i pari an assoc i at i on i n  the area i s  the Sonoran ri pari an 
woodl and s .  The woodl and ecotype i s  l i mi ted to the two ephemeral washes 
travers i ng the s i t e .  

The drai nage bas i n  potent i al ly affected by the SSC i n  Col orado i s  tri bu
tari es to the South Pl atte Ri ver.  The s ubdra i nages o f  the South Pl atte 
bas i n  were ori g i nal l y  gentl y rol l i ng grassl ands , typ i ca l  of the Great 
Pl a i n s .  The two potent i al l y affected subdrai nages are : 

o Beaver Creek ,  the l argest ,  ori g i nates i n  the h i gh pl a i n s  to 
the south near l i mon and dra i n s  approx i matel y 60 percent of  
the · s i te .  

o Badger Creek al so  ori g i nates i n  the h i gh  p l a i ns , but to the 
southwest , and fl ows to the north paral l el i ng Beaver Creek on 
the west ; i t  dra i n s  approxi mately  40 percent of  the s i te .  

The ecosystems wi th i n the drai nage bas i n  are h i gh pl a i n s  m i xed and 
short -grass pra i ri e ,  mod i fi ed by dryl and cropp i ng and some i rr i gated 
agri cul tural areas . These ecosystems are water l i m i ted but are produc 
t i ve and recover from stres s rap i dl y .  Nutri ent cycl i ng of the pra i r i e  
i s  dependent on  atmosphere/soi l /vegetat i on i nteract i ons . 

W ith i n  the Col orado RO I ,  the d i stri but i on of  ecotypes i s  approx i matel y :  
cropl and ( 90 percent ) ;  m i xed -grass  ( 7  percent) ;  short-grass pra i ri e  ( 3  
percent ) ;  swal e s ,  fl oodpl a i ns ( 1  percent) ; and al kal i range ( 1  percent ) .  
Most of the noncropl and areas are grazed . 

Aquat i c  ecosystems i ncl ude Ri vers i de ,  Emp i re ,  Jackson , Prewi tt , Barr , 
and Horse Creek reservo i rs and the M i l e -H igh  lakes Area , wh i ch i s  a 
ser i es o f  smal l ponds and reservo i rs north o f  Broml ey Lake managed 
pr imari l y  for waterfowl . lot i c  systems i n  the Col orado reg i on i ncl ude a 
s er i e s  o f  i ntermi ttent and perenn i al streams wi th i n  the South Pl atte 
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Affected Envi ronment 4 - 5 1  

R i ver dra i nage from i ts confl uence w ith  the Cache La  Poudre R i ver to 
Sterl i ng .  There are n umerous smal l streams that are tri butari es of 
Beaver and Badger Creeks . 

The proposed I l l i no i s  s i te i s  l ocated wi th i n  a tran s i t i onal zone between 
the eastern l ake and the t i l l  pl a i n  sect i on of the i nteri or l owl ands 
phys i ograph i c  prov i nce . The great majori ty of the proposed SSC s i te 
l i es w i th i n  the Fox R i ver Dra i nage Bas i n .  A smal l po�t i on of the s i te 
i s  dra i ned al ong the eastern edge by the West Branch of the DuPage R i ver 
near West C h i cago . The f i nal port i on of the s i te ,  al ong the north
western edge , dra i n s  west to the South Branch of the K i shwaukee R i ver . 

The terrestr i al ecotypes i n  the area of  the I l l i no i s s i te i ncl ude : up 
l and forests ; pal ustri n e ,  l acustri ne ,  and r i veri ne  wetl ands ; savannah ; 
mes i c  pra i r i e ,  and pra i r i e  reconstruct i on ;  agri cul tural  systems , i ncl ud
i ng t i mberl ands , row crop l ands , and h ayfi el d s ; and succes s i onal ol d 
fi el ds . 

Aquat i c  ecotypes i n  the area i ncl ude smal l ponds and l akes , reservoi rs ,  
and n umerous mi l es o f  fi rst and second order streams and smal l r i vers . 
The aquat i c  port i on of  the three- county area i s  approx i matel y 8 percent 
and prov i des substant i al aquat i c  resources . 

The proposed M i ch i gan SSC s i te i s  l ocated al most enti rel y wi th i n  the 
Grand R i ver Bas i n ,  w i th a smal l amount of  drai nage to the upper reaches 
of the Huron R i ver Bas i n  to the east . 

-

The s i te i s  l ocated wi th i n  a number of  ecotypes : forest , agr i cul tural , 
and several types  of wetl ands . Both terrestri al  and aquat i c  e�otypes 
are d i verse throughout the v i c i n i ty .  The terrestr i al ecotypes i ncl ude : 
upl and and l owl and forests and woodl ots ; agri cul tural systems , i ncl ud i ng 
t i mber, row crops , orchard s ,  pasture , and rangel and ; and pal ustr i n e ,  
l acustr i ne ,  and r i ver i ne wetl ands . 

The area of  the p�oposed North Carol i na s i te i ncl udes several 
headwaters , fi rst and second order streams , and smal l reservoi rs u sed 
for surface water storage . These i ncl ude : 

o Neuse watershed , i ncl ud i ng the F l at R i ver , Deep Creek , Lake 
M i ch i e ,  Lake Butner, and Knap of  Reeds Creek ,  i s  a 1 68-mi 2 
watershed i n  the western port i on of the s i te .  Deep Creek 
fl ows i nto  Fl at R i ver a lmost due west of  the proposed campus ,  
and the r i ver then fl ows i nto Lake M i ch i e  south of the s i te ;  
f i rst order streams fl ow south through the proposed campus and 
dra i n  i nto Lake Butner wh i ch subsequently  fl ows through Knap  
of  Reeds Creek south to the confl uence wi th Fl at R i ver .  

o Tar watershed , i ncl ud i ng Cub Creek,  Shel ton Creek , Jackson 
Creek,  as  wel l as a d i verse d endr i t i c  pattern of fi rst order 
streams fl owi ng southeast i nto the Tar R i ver , i s  appro x i matel y  
two - th i rds of  the proposed s i te area but smal l er i n  total s i ze 
than the Neuse watershed , hav i ng an area of 1 2 2  m i 2 •  
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o Roanoke watershed , i ncl ud i ng M i l l  Creek and Mayo Creek ,  dra i ns 
from the northwest port i on of  the s i te north i nto the Mayo 
Reservo i r , wh i ch fl ows i nto the Roanoke Ri ver . 

The proposed North Carol i na s i te occup i es an area of  d i verse mes i c  
terrestri a l  and aquat i c  ecosystems . Wetl and types i ncl ude pal ustr i ne ,  
l acustri ne , and r i ver i ne systems . The major ity of  the terrestri al  
systems are upl and commun i t i es i n  some stage of  oak- h i c kory succes s i on .  
Most at'e second growth ;  few are mature deci duous forests . There i s  a 
h i gh proport i on of c l eared l and , regrowth area , and p l anted con i ferous  
woodl ands , l argel y  l obl ol l y p i ne .  There are several rel at i ve ly  rare 
p l ant commun i t i es ;  the most notabl e are the Upl and Depres s i on Swamp 
Fores ts . 

The proposed sse al i gnment i n  Tennessee i s  b i sected by the d i v i de 
between the Tennes see Ri ver and the lower Cumberl and Ri ver . The 
Tennes see R i ver bas i n  i s  l ocated i n  the south and east and the Lower 
Cumberl and i s  l ocated to the north and west . W i th i n  the area of the 
r i ng are the headwaters of the East Fork Stones Ri ver , the West Fork 
Stones Ri ver , and the Harpeth Ri ver (tr i butari es of the lower Cumberl and 
R i ver) . Tri butary dl"ai nage al ong the north s i de of  the Duck R i ver 
between Shel byv i l l e  and Henry Horton State Park are p art of the 
Tennessee Ri ver Bas i n .  . 

The Tennessee s i te i s  i n  an area of  d i verse terrestri a l  commun i t i es that  
vary pri nc i pa l l y  wi th so i l  depth and  mo i sture . Hat�dwood forests and 
other deep soi l communi t i es are i ntermi xed w i th shal l ower so i l - ba sed red 
cedar commun i t i es and shal l ow so i l  cedar g l ades . Pal ustr i ne and 
r i veri ne wetl ands are scattered throughout the area . Smal l commun i t i es 
may occur around s i nkhol es that conta i n  spec i es dependent upon h i gher 
so i l mo i sture cond i t i ons . Both these s i n khol e -dependent and cedar g l ade 
commun i t i es are characteri zed by the poss i bl e  presence of  endemi c ,  
rel i ct ,  or other unusual p l ant and an i ma l  spec i es .  

The s i te i s  a l so  l ocated i n  an area of karst devel opment . the Sna i l  
Shel l Cave system underl i es the s i te .  The system i s  a bra i ded network 
of paral l el streams w i th l ateral passages wh i ch support several endem i c  
spec i es . 

Numerous freshwater aquat i c  commun i t i es ,  i nc l ud i ng smal l ponds , streams , 
and ri vers , are present i n  the area of  the SSC s i te .  Some o f  the 
smal l er streams in the area are subject to seasonal dryness in al l but 
the deepest pool s .  Wetl ands a l ong stream and ri ver courses are not 
common but do occur . The number and qual i ty of aquat i c  commun i t i es i n  
the area are typ i ca l  o f  m iddl e Tennes see , wi th the  except i on of the 
absence of l arger r i vers . 

The Texas SSC s i te i s  i n  the central part of  the  Tri n i ty R i ver Bas i n .  
Major dra i nage systems w i t h i n  the project s i te i nc l ude Red Oak Cree k ,  
Waxahac h i e ,  B i g  On i on , and Chambers Creeks . I n  add i t i on to the var i ous  
streams trans sect i ng the sse r i ng area , other major surface water fe�
tures of the project area i ncl ude lake Waxahach i e  and Lake Bardwel l ,  
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l ocated on  Waxahach i e  Creek ;  several fl oodwater-retard i ng structures of  
the So i l  Conservati on Serv i ce l ocated on  tri butari es o f  Waxahach i e  and 
Chambers Creeks ; and n umerous smal l surface water i mpoundments .  

The product i ve cl ay l oam s o i l s  of  the central Texas pra i ri es ,  commonl y  
referred t o  a s  the Bl ackl ands because of  the s o i l col or ,  support exten
s i ve agr i cul tural devel opment . Bl ackl and pra i r i e  occup i es  a narrow band 
up  to 60 mi wide or i ented al ong a north- south axi s from roughly Dal l as 
i n  the n orth to San Anton i o  i n  the south . 

Most of  the upl and areas o f  the proposed Texas SSC s i te are i n  cropl and 
or pasture or an area i n  some stag e  of  secondary succes s i on a s s o c i ated 
w i th past cul t i vat i on .  Lowl ands are typ i cal l y cul t i vated or i n  pasture . 
The few wetl ands i n  the area i ncl ude pal ustr i ne ,  r i ver i ne ,  and 
l acustr i ne  systems . Succe s s i onal commun i ti es i n  the upl ands are 
typ i cal l y  domi nated by mesqu i te .  Lowl ands i n  succes s i on ,  espec i al l y 
those al ong Waxahac hi e ,  Mustang , Grove , and Red Oak Cree ks ,  are 
dom i nated by an elm-sugarberry forest � 

Nat i ve Bl ackl and pra i r i e  i s  rare and the i ncreas i ng pressure o f  urban i 
zat i on i n  the  area i s  caus i ng the rema� n i ng exampl es  to d i mi n i sh .  Nb 
i ntact p ra i ri e  remnants are PJ�esent i n  the area proposed for the SSC , 
al though several exampl es are found i n  the county . 

4 . 7 . 3  Sens iti ve Terrestri al/Aquati c C��uni t i es 

Most s i tes  have sens i tj ve commun i t i es ,  rel i c  popul at i on s ,  or unusual , 
remnant assoc i at i ons . These are often noted by the i r  i ncl u s i on i n  
state -managed l ands . Each propos i ng state has  state statutes protect i ng 
spec i es wh i ch h ave s i gn i fi cance i n  the reg i on or are l ocal l y  threatened 
or endangered . 

4 . 7 . 3 . 1 Ari zona 

The Ari zona s it e , as wel l as l arge expanses of the surround i ng desert , 
s upports popul at i on s  o f  three state threatened spec i es ,  the  desert 
torto i se ,  G i l a  monster , and the desert b i ghorn sheep . .  The Mari copa 
Mounta i ns al'e covered by terrestri al  pl ant  and an i mal cDmmun i t i e s  t hat 
are s i mi l ar to those i n  the i mmed i ate r�g i on .  The Mar i c op a Moun ta i n s 
and surround i ng areas support a few xeror i pari an areas , but these  are 
ne i ther extens i ve i n  acreage nor wel l  devel oped . 

Popu l at i on s  of the desert tortoi se are l i m i ted to mounta i n  ped i me n t s  
rocky s l opes , and washes .  Wh i l e  the factors l i m i t i ng torto i se d i s t r i bu 
t i on to  these areas are not compl etel y understood , req u i reme n t s  prov i ded 
by these areas may i ncl ude the avai l abi l i ty of ungr'az ed hab i tat end 
water . The h i d i ng pl aces ava i l abl e for the G i l a  mon ster may s i m i l a r l y  
l i mi t i ts range . The b i ghorn sheep m i grat i ons  w i th i n  t h e  s i t e a n d  the 
requ i rements duri ng l ambi ng season wi l l  al so conti nue t o  l i m i t the i r  
range . The j avel i na ,  mostly l ocated i n  the baj adas and f1ar i copa �lo u n 
t a i n s ,  are at  the northern edge of the i r  range w i th i n  the a re a . 
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Torto i se dens i t i es i n  the northern Mari copa Mount a i n s  have been 
est i mated recentl y as h i gh as 57 i nd i v i dual s/mi 2 • The den s i t i es of 
torto i ses  i ri  the mounta i n  areas are con s i dered to be h i gh ly  product i ve ,  
one o f  the h i ghest i n  the southwestern Un i ted States . Tortoi se  
den s i t i es are  typ i cal l y  much l ower in  l owl and habi tats ( Lower Col orado 
Assoc i at i on ) . 

-

The b i ghorn sheep are a State -protected spec i es i n  Ari zona ,  as  are sev
eral spec i es wh i ch are Federal l y  protected or c and i dates for threatened 
or endangered l i st i ng .  The Mex i cana desert bi ghorn sheep occupy a 
s i gn i fi cant port i on of the proposed SSC s i te .  The total popul ati on of 
b i ghorn sheep i n  Ari zona currently  ranges between 2 , 000 and 3 , 000  i nd i 
v i dual s .  Wh i l e  they are common i n  western Ari zon a ,  the b i ghorn sheep 
are rare or absent from much of the i r  trad i t i onal  habi tat i n  central and 
southwestern Ari zon a . 

Over the l as t  decade , the sheep popul at i on has been decl i n i ng i n  the  
state . Hunt i ng i s  severe ly  restri cted and probably does not represent 
the major reason for the decl i n e .  Pr i ncl pal threats i ncl ude encroach
ment i nc l ud i ng roads , power l i ne s ,  l and devel opment , and  mi neral exp l or
at i on ; compet i t i on wi th  the burro and catt l e ;  d i sease ; and d i srupt i on of 
the mi grat i on routes ( U . S .  Department of  t h e  Interi or Bureau of Land 
Management 1 987 ) . 
Pri me hab i tat i n  the project area occurs i n  the Mari copa Mounta i n s .  The 
den s i ty of s heep i n  the area approx i mates one to f i ve per 10 m i 2 • The 
popul at i on den s i t i e s ,  recrui tment rate , and characteri s�cs  have not 
been thoroughl y documented . 

The G i l a  monster ,  a venomous repti l e ,  i s  probably present i n  the sse 
reg i on of i n fl uence i n  stabl e popul at i ons . However, documentat i on of 
the popul ati ons i s  m i n i mal , and the spec i es occurs throughout the 
Sonoran reg i on of the southwestern Un i ted States and Mex i co .  The G i l a  
mon ster i s  a USFWS Category 2 spec i e s ,  but i s  not currently  cl as s i fi ed 
as  threatened under the State program . However , i t  i s  " protected " ,  
requ i ri ng a Sc i ent i fi c  Col l ect i ng or Management Research Permi t for 
removal or  col l ect i on .  

4 . 7 . 3 . 2  Col orado 

Ri pari an vegetat i on i s  uncommon and con sequently  of maj or i mportance to 
wi l dl i fe popul at i on s  i n  northeastern Col orado . These areas are 
descr i bed i n  Sect i on 4 . 7 . 5 . 2 .  The Pronghorn antel ope i s  a sen s i t i ve 
spec i es i n  Col orado . They are di sturbed by human presence , fenc i ng ,  and 
no i se . The spec i es i nhab i t s short-grass and m i xed -grass pra i r i e  l and . 
The s i te i s  a l so known to support popul at i ons  of Swa i n son ' s  hawk and 
ferrug i nous  hawk , wh i ch are both cand i date spec i e s  for Federal l i st i ng ,  
and may al so conta i n pra i r i e  dog town s ,  wh i ch provi de potent i al habi tat 
for the Federal l y  l i sted endangered bl ack- footed ferret . The two State 
l i sted spec i es are wi dely d i stri buted and have l arge ranges when com
pared wi th the area affected by the proposed act i on .  
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4 . 7 . 3 . 3  I l l i no i s 

I l l i no i s has  many smal l remnant ecotypes wh i ch host commun i t i es and 
popul at i ons wh i ch are sen s i t i ve or ecol og i cal l y i mportant . There are 1 7  
n atural areas and nature preserves i n  the are a ,  i ncl ud i ng DOE reserva
t i on s  ( Fermi l ab and Argonne Nat i onal �aboratory (ANL) ) .  

The pra i ri e reconstruct i on project on the Fermi l ab s i te represents a 
un i que opportun i ty to redevel op an area of mes i c prai r i e i n  the proposed 
project s i te .  Approx i matel y seven prai ri e remnants are l ocated i n  the 
v i c i n i ty of the proposed SSC s i te .  

Remnant woodl and commun i t i es are present as  are a few acres of savannah . 
Host of these commun i t i es are found i n  protected l ands . 

There are no  pl ants or an i mal s common to the  area or of  economi c i mpor 
tance or whi ch are Federal ly  l i sted threatened/endangered that are at 
the extent of  the i r  range i n  the proposed SSC s i te .  Because of  the 
p atchwork nature of the are a ,  there are numerous tran s i t i on zones favor
i ng success i onal devel opment and prov i d i ng d i verse wi l dl i fe h ab i tat . 

I l l i no i s l i sts  87 State- protected spec ies  whose ranges may i ncl ude the 
general reg i on of the s i te .  However,  many of  these are a ssoc i ated wi th 
spec i fi c  mi cro h ab i tat s  i n  fl oodpl a i n s ,  wetl and s ,  and protected areas , 
e . g . , parks , and are not expected to be found i n  the areas  proposed to 
be d i sturbed . 

4 . 7 . 3 . 4  M i ch i gan 

S i mi l arl y ,  M i c h i gan contai ns  many smal l sens i t i ve communi t i es i n  the 
area of  the p.roposed s i te .  One tract of bl ack spruce rece i ve s  spec i al 
protect i on and study at the Waterl oo Recreati on Area . Other pl ants i n  
the v i c i n i ty common to the spaghnum bogs of the area are al so protected 
at the re'creat i on area . 

There are several un i que commun i ti es i n  the v i c i n i ty of  the Mi ch i gan 
s i te .  Both the Waterl oo Recreat i on Area and the Haehn1 e Wi l dl i fe 
Sanctu ary contai n  n umerous un i que commun i t i es .  The Haehn1 e Wi l dl i fe 
Sanctuary i s  espec i al l y i mportant because of  the sandh i l l  crane habi tat 
wh i ch i s  protected there . A un i que dry ,  mes i c  southern forest i s  
l ocated near the recreat i on area . An unusual wetl and bog i s  l ocated i n  
the recreat i on area . A good exampl e o f  a marsh habi tat i s  present at 
the Haehn1 e Wi l dl i fe Sanctuary .  

A state champ i on p i gnut h i ckory tree , l argest and o l dest known t o  occur 
i n  the state , i s  l ocated on or near Area B of  the proposed col l i der 
al i gnment . 

Tran s i t i on al zones exi st throughout the M i ch i gan s i te becau se of  the 
d i vers i ty of  ecotypes . 
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The Dansv i l l  e S tate Game Area i s  l ocated w i  th i n  the proposed r i  ng . The 
Waterl oo  State Recreat i on Area and Haehnl e  Wi l dl i fe Sanctuary ,  operated 
by the Audubon Soc i ety ,  are l ocated on the southeast boundary of the 
proposed s i te .  Several other smal l areas of  part i cul ar ecol ogi cal 
i ntere st are i n  the v i c i n i ty of the Mi ch i gan s i te .  

M i c h i gan has several protected spec i es  i n  the general area o f  the s i te .  
These are al most al l pl ants and most are present i n  wetl and envi ronments 
( see Vol ume I V ,  Append i x  5, Sect i on 5 . 7 . 4 ) . 

4 . 7 . 3 . 5  North Carol i na 

There are no natural ecosystems protected by statute wi th i n  the proposed 
North Carol i n a  SSC s i te area .  Natural areas , hav i ng un i que or unusual 
resources , have been i dent i fi ed throughout North Carol i na by the North 
Caro l i na Natural Heri tage Program . Several of these natural areas are 
i n  the v i c i n i ty of the proposed SSC s i te .  Al though these s i tes are 
defi ned pri mari l y  on the bas i s  of the i r  botan i cal resource s ,  soma of 
them prov i de habi tat for l ocal l y  or reg i onal l y  rare an i mal spec i e s .  

These s i tes are : Goshen Gabbro forest ( statewi de) ; Vernon H i l l  Church 
Road dry forest (reg i onal ) ;  Roanoke , Neuse , and Tar Ri ver 
bas i n s - - aquat i c  habi tat ( reg i onal ) ;  Fl at Ri ver s l opes above Lake M i ch i e  
(reg i onal ) ;  Mayo Creek s l opes ( l ocal ) ;  T i mberl ake - -poorl y dra i ned upl and 
forest ( l ocal ) ;  South Fl at Ri ver rock outcrops ( l ocal ) ;  and Fl at R i ver 
s l opes at Red Mountai n ( l ocal ) .  Descri pti ons of these areas are 
presented i n  Vol ume IV ,  Append i x  I I  al ong w i th the d i scus s i on of 
s i te - spec i fi c  i mpacts . 

The proposed SSC s i te i n  North Caro l i na i s  l ocated i n  the mi ddl e of the 
P i edmont phys i ograph i c  provi nce and no major trans i t i on zones are 
present . The proposed s i te area i nvol ves the watersheds  of  three ri ver 
systems near the i r  headwaters . These three ri vers al l fl ow to the 
Atl ant i c  and support s i mi l ar fl ora and fauna .  

There i s  one Federal l y - l i sted endangered pl ant , harperel l a , and several 
State- protected spec i es i n  the area of the proposed North Carol i na s i te .  
The pl ants  are primari l y  P i edmont remnant spec i es found i n  ol d fi el ds 
and wi t� i n trans i t i on zones . They occur i n  areas wi th c i rcumneutral or 
bas i c  soi l s ; some have prai ri e affi n i t i �s .  The Roanoke bass i s  known i n  
the s i te headwaters and i s  part i cu l arl y sens i t i ve to i ncreased 
sedi mentat i on and al terat i on of i ts hab i tat . 

4 . 7 . 3 . 6  Tennes see 

No areas protected by statute are known to occur wi th i n the col l i der 
r i ng al i gnment proposed for Tennes see . State -protected l ands , s uch as 
Cedars of Lebanon State Park , are nearby . 

M i ddl e Tennessee , the s i te of  the proposed SSC al i gnmen t ,  i s  character
i zed by many d i verse types of habi tats . As a resul t ,  there are numerous 
trans i t i onal areas . Rock  outcropp i ngs  and cedar g l ades  are i ntermi xed 
w i th pasture l ands ,  cropl ands , and forests . The rel ati vely l arge number 
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o f  bi rd and smal l mammal s pec i e s present i n  t h e  are a i s i n  p art a re s ul t 
of t h i s  d i vers i ty and var i a b i l i ty . Add i t i onal l y ,  the s i te t raverses a 
d i v i de between the Ten n e s s e e  Ri ver a�d the Lower Cumberl and Ri ve r .  

. 

These two bas i ns , wh i l e  s i m i l ar , do h ave d i fferen c e s  i n  average ra i nfal l 
and i n  general terra i n . 

Many of the threatened and endange red spec i es are found i n  or a s soci ated 
w i th cedar g l ade commun i t i es .  Cedar gl ades are the mo s t  d i s t i nct i ve 
botan i c al  resource of the are a )  occupy i ng fl at l i mestone n a tu ral 
ope n i  ng s i n  the cedar o r  ceciar - h ardlfJOod fore st s . T h e s e  Opt: 11 i n g s  maY' 
range from several square yards to several acres i n  s i ze .  Cedar g l ades 
are ch aracteri zed by a s sembl ages of pa�t i cul ar p l ant spec i e s ,  s ome o f  
wh i ch occur o n l y i n  cedar gl ades ( endem i c ) . Br idges and Orzel 1 ( 1 986 ) 
es t i mate th at t here are 1 6  endemi c Dr near endemi c pl ant spec i e s • 

a s s oc i ated w i t h  cedar g l ades i n  M i dd l e Tenne s s ee . These s pec i e s  are 
reported t o  represent approx i mately 6 percent of the n at i ve fl ora of the 
are a . Ced a r g l ade endem i c s i nc l ude pl ants s uch as g l ade cre s s ,  neckl ace 
g l ade cres s , l i me stone famefl owe r ,  and l eafy pra i r i e  c l ove r . CE�dar 
gl ade pl ant commun i t i e s are re l at i vely common i n  the general are a of t he 
propo s ed SSC . 

The Sn a i l Shel l Cave system i s  the l ongest cont i n u o u s  c ave i n  t h e  
Cent ral  Bas i n  of Ten n e s see . T h e  system i s  a brai ded n etwo r k  o f  p 2 fa l l e l 
s t reams wi th l ateral p as s ages wi t h  smal l wet - weather st reams and 
re s i d ual  pool s and upper l evel s that act a s  water condu i t s o n l y  d u r i ng 
fl ood s t age ( Barr 1 988) . The cave system i s  phys i c al l y i sol ated by 
shal y noncavernous format i on s that precl ude gene fl ow among many g roups  
of obl i gate c a v e  an i mal s .  The known fauna o f  the system i nc l ude several 
e ndem i c s , as wel l as  cert a i n smal l ,  more wi de l y  d i s t r i buted s ubterranean 
spec i e s . The sys t em con t a i n s  t hree , poss i bl y  fou r ,  endem i c an i mal s 
l i mi t ed to caves and other s ubterranean m i cro h ab i tat s : the  bl i nd c ave 
sal amander , .  t h e  cave s n a i l ,  t h e  Trech i ne cave beet l e , and p o s s i bl y  the 
cave m i l l i pede ( Barr 1 988 ) . 

I 
There are several r i vers and streams i n  the area of the proposed s i te .  
The r i p a r i an commun i t i e s i n these area s �re descr i bed i n  Sect i on 
4 . 7 . 5 . 6 .  

4 . 7 . 3 . 7  Tex a s  

I n  Texas two man -made l ake s ,  lake Waxahach i e  a n d  L a k e  B a rdwel l ,  a r e  u sed 
for fl ood cont rol , water s u pp l y ,  and recreat i on .  There a re several 
un i que r i pa r i an woodl and are a s i n  the v i c i n i ty of the propo sed sse r i ng . 
Wh i l e  tt'H� s e  areas are not u n i que , they are very uncommon and  o r  key 
i mport ance to many w i l d l i fe s pec i es for food and cover ; t h ey are a l s o  
the h ab i tat for a n umber of the l e s s  common p l an t  s p ec i e s i n  t h e  a rea . 
The Wh i te Rock E s c arpmen t , we st of the proposed Texa s  sse s i te ,  h a s  been 
known to serve a s  a un i que h abi tat  for several endangered s p ec i e s . 

The p roposed s i te fa l l s  wi t h i n  the Texas B i ot i c  Prov i nce . The Tex a s  
B i ot i c Prov i nce i s  a tran s i t i on zone between e a stern me s i c  fore s t s and 
n orthern and we stern ari d gra s sl and s . On a more l oc al l evel ,  t h e maj o r  
port i on of t h e  Texas s i te area i s  agri cul tural l and . Tran s i t i on 
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zones expected i n  the v i c i n i ty i ncl ude agr i cu l tural/ woodl ands , 
agr i cul tural /wetl ands , and woodl ands/wetl ands .  There are no  des i gnated 
wi l dl i fe refuges i n  the proj ect v i c i n i ty .  El even spec i es o f  an i mal s 
that exi st i n  El l i s County are l i sted a s  threatened or  end ange red by the 
State . No State- l i sted pl ant spec i es are known to occur i n  E l l i s 
County . 

Some nat i ve bl ackl and pra i r i e  grassl ands occur as remnants i n  El l i s  
County , however no  extens i ve surveys -of the area are knm'in . The grass 
l ands are very rare due  to  agri cul tural pract i ces  and  urban i zat i on .  

4 . 1 . 4  Threatened , Endangered , and State- Protected Spec i es 

4 . 7 . 4 . 1- Federal l v  l i sted Spec i e� 

Federal ly  l i sted threatened and endangered spec i e s  and cand i date spec i es 
i n  the v i c i n i ty of the p roposed s i tes are summar i zed i n  Tabl e 4 - 17 .  
None o f  the s i te al ternat i ves i s  l ocated o n  o r  near any of the cri t i cal 
habi tats for these spec i es des i gnated by the u . s .  F i s h  and Wi l dl i fe 
Serv i ce ( USFWS) . A rev i ew of the descri pt i ons publ i shed through 
October 1 ,  1 986 , demonstrates the project wi l l  not affect cri t i cal  hab i � 
tats i f  l ocated at any of the s i te al ternat i ves ( U . S .  Department of the 
I nter ior  50 eFR 1 7 ) . See the USFWS consul tat i on l etters attached to  
Vol ume I V ,  Append i x  1 1 .  

I n  the general areas of the proposed s i tes , there are few l i sted 
threatened and endangered spec i es .  By s i te ,  these can be summari zed as : 

Ar i zona 
Col o rado 
I 1 'i i noi s 
i� i ch i g an 
North Carol i na 
Tennessee 
Texas 

Numbe!' of Federal l y  l i s ted �Qfc i es 
( Identi fi ed by the USFWS as Potent i a l l y  Present ) 

Threatened and 
Endangered 

1 
9 
5 
1 
1 
4 
6 

Cand i d ate and' 

Rev i ew 

5 
1 0  
6 
4 
6 

1 1  
o 

North Carol i na h as no l i sted threatened and endangered spec i es .  I n  
Col orado , l i sted spec i es are assoc i ated wi th the South Pl atte or 
Col orado R i vers . These spec i es may requ i re con s i derat i on only  i f  there 
are changes to the water w i thdrawn from these systems . 

The USFWS has i nd i cated that there i s  one endangered spec i e s  near the 
proposed Ari zona s i te ,  the Tumamoc gl obeberry . Th i s  i s  a perenn i al v i ne 
wh i ch i s  assoc i ated wi th shrubs and smal l trees . In  the wi nter , there 

- i s  no  v i s i bl e  growth above ground . Recent surveys i dent i f i ed the 
g l obeberry south of I nterstate 8 i n  the v i c i n i ty of  the souther'n port i on 
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Tabl e 4-17  

FEDERALLY L ISTED AND CANDIDATE THREATENED AND ENDANGERED SPECIES 
IN  THE REGIONS OF THE SITE ALTERNATIVES 

AR IZONAl 

T umamoc Illobe!le'rry 
(E) 

Neo l 1o)'dla 
sp. (C1) 

N IghtblooMlng 
cereus (C2) 

Desert tortoise (U) 
GI l. _.ter fU) 
Swal nllll 'I IIMIIk (U) 

COlORADOl 

Streaked ra�d 
(C2) 

Colorado butterf ly 
plant (Cl) 

P Iping pla.er (T )8 
\/hoopIng cr,!fie (E)S 
k Id eagle (E)  
Peregrine fa leon 

(E) 
least tern (E)8 
Blick-footed ferret 

( E )  
Swift fo)( (C2 ) 
Preb le' s jlJ11) I n9 
I!DIIse (C2) 

Ferruginous hawk 
(C2) 

Long-b I l led cur lew 
(C2) 

lies tern snowy 
plover (C2) 

Mountain plover (C1 ) 
Colorado squawflsh 

(E)9 
Humpback chub (E)9 
Bonyta l l  chub (E)9 
Razorback sucker 

(C2) 9 
Swa lnson 's ha_ 

(C2) 

1. Arlzooa - Spi ller ilpril 26. 198r 

ILL INOIS3 

Forkad aster (Cl l 
l.'.s lde daisy I T) 
Sa lalllllnder musse 1 

(C2) 
/ 1 1  ! no l s  IIIlK! turt le 

(C2 ) 
K i rt land 's  water 

snake (C2 ) 
Eastern massasauga 

(C2) 
Swal "son 's hawk 

( C2 )  
Sa ld eagle (E )  
Peregri ne falcon 

( E )  
Indiana bat (E)  
Pra i r i e bush c lover 

(T)  0 

MICHIGAN· 

�. !ttenta 1 15 (C2) 
ir:diana bat ( E )  
Log slKlge (C2) 
Bog bluegrass (C21 
Pra i rie fr inged 

orchid (C21 

2. Co lorado - Opdycke Hay 1 1 .  19a,.  Hod July N, l�� 
). 1 l 1 1no1s  - lIehon May ie, 1"[;(; . .  �,\d I n : 1,c l�  N\;poM l Sl!ptember 1987 
4 .  H l chlgi!n - Kolar May 5, 1M8 ,  a"� M j �t> igan p�CPCM 1 Septanber 1987 
S. Horth Carol i na - G!lntt lolly 9. !�<B8 . and R�ck ley June 24. 1988 
6. Tennessee - \li r,ford lAay 16 ,  j9sa 
7 .  le�as - Curt I s  May 13,  1988 
8. A5�OCl ated with  SOiJth P latte R iver 
9 .  AS30c iated with  Colorado R i ver 
1 0 .  L i sted in OeKalb County 
lL The US FilS has Indicated that t h i s  spec ies wi l l  be proposed for l i s t i ng as endangered . 

NORTH CAAOl'INAS 

Hlrpere 1 1a (E) 
CaroHlla madtOlll (C2) 
SMOoth cone f lower (e2) 
Ba rba ra 's  buttons (C2) 
"estronla (C2 )  
Lewi s '  heart leaf (C2 )  
Dwa rf  wedge mussel (C2 ) 1 1  

E • Endangered 
T • Threa tened 

TENNESSEE6 , 

Tennessee purple 
conef lower (E )  

Gray ba t  (E)  
Indlana bat (E)  
Tan riffle shel l  
russel I E )  

Tennessll!e ml lk
vetch (C2) 

Gatt Inger 's 
lobe 1 Ia (C2) 

l'I!" ii1e.ssee g lade 
cre9S (C2) 

Pra irie c lover (C2) 
Cumberland rosln
.-d (ell 

l imestone f_
flower (C2) 

Stone 's R iver 
bll.dderpod (C2) 

Cleft phlox (CZ) 
Lar� rock cress (C2) 
Easter blue star (C2) 
liater at l tchwort (C2) 

C1 • Category 1 Candidate 
CZ • Category 2 Cand ldate 
PE • Proposed End!!ngered 

TEXAS7 

Bald eagle (E)  
Black-capped vireo 

( E )  
\/hooping crane (E)  
Arctic peregrine 

fa Icon (T)  
Inter ior least 
tern (T)  

P iping plover (T)  
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of the r i ng { B i s son 1 98B} . However,  s rJrveys of the Pl'oposed sur'face 
fac i l i ty s i tes d i d  not l ocate any pl ants ( B i sson  1 988) . It i s  bel i eved 
t hat i t s mi crohabi tat requ i rements woul d make i t s occurrence i n  the 
areas  to be d i sturbed unl i k'=!ly ( see \folL!me I V ,  Append i x  5 ,  Sect i on 
S . I . S . 2 . A  and us rws consul tat i on l etter a ttached to Append i x  I I ) . 

I n  add i t i on ,  the Ameri can peregri ne fal corl o c c u r s  s tatewi de dur i ng 
m i grat i on and may nest  i n  Ar i zona i n  cl i ff a re a s  near water . Pereg r i nes 
may forage throughout the Mari copa �1ounta.ins  iind adj acent val l eys , but 
are c�rren t l y  not known to nest in the v i c i n i ty of the s i te (ASV 1 988 ) . 

The p i p i ng pl over, l east tern , and whoopi ng c r a n e  are mi grants throug h 
ou t areas i ncl ud i ng the Col orado and Tex a s  s i te S . P.1 t houg h m i g t'atory ,  
they are cl osely  associ ated w i th aqu a t i c  h abi tats . There are n o  res i 
dent popul a t i ons  i n  the project area i n rexas . Popul at i on s  are known to 
res i de al ong the Sout h Pl atte Ri ver i n  Nebra s ka . 

The Col orado squawfi s h ,  the humpback (hub , and the bony ta i l chub are 
l ocated i n  the  upper Col orado R i ver sy s tem . They are presentl y managed 
under a recovery program spons ot'ed through a cooperat i ve agreement w i  th 
the U . S .  Department of I nter i o r .  

The raptors 1 i sted i n  Co l o}'ado , the bal d eagl e ,  the Ameri can pet't.!gri ne 
fal con , and the arct i c  peregri ne fal con , have l arge ranges and nest i n  
the area of l arge water bod i es not proposed to be d i sturbed . Al l are 
w i de Y'ang i ng m i gratory b i rds . The bal d eagl e range i ncl ude s the 
Col orado and Texas s i tes . The range of the peregri ne fal con i ncl udes  
the Col orado s i te and  the  arct i c  peregri ne fal con range extends to the  
Texas s i te .  The bal d eagl e i s  more cl osely a s s oc i a ted wi th waterbod i es 
and i n  Col orado i s  known to concentrate al ong the South Pl atte R i ver 
Bas i n  to the north of the s i te .  The arct i c  peregri ne fal con and the 
Amer i can peregri ne fal con des i re open areas al ong r i vers and coastl i nes 
where cl i ffs or  h i g h  perches can be found . There are no  res i dent 
popul at i ons  of these thr�e raptors at e i t her of the s i tes . However,  a 
nes t i ng pa i r  o f  bal d eag l e s  i s  known at Barr Lake , 32  mi  west of the 
s i te where Col orado has proposed to construct t h e  east -west access h i gh
way , wh i ch transects the  h i gh  qual i ty wet l ands at  the  northern end  of  
Barr Lake . 

The on l y  fur- beari ng endangered spec i es i n  the Col o rado s i te reg i on i s  
the bl ack - footed ferret . The ferret i s  assoc i ated wi th pra i r i e  dog 
town s and has  a h i stori c range that i ncl udes the Col orado s i te .  Wh i l e  
pra i r i e  dog towns are present throughout the reg i on o f  i nfl uence , there 
are no  data on the l ocat i on and s i ze of the towns on the s i te ,  and onl y 
one probabl e s i ght i ng o f  the ferret has  been reported i n  over 30 years . 
However, pra i r i e -dog towns do occur on the route of  the proposed new 
two - l ane road from Denver . 

The US FWS consul tat i on l etter for I l l i no i s  l i s t s  one threatened pl ant 
spec i e s ,  the pra i r i e  bush  cl over . There a re no known popul at i ons on the 
i mmed i ate s i te .  The pra i r i e  bush cl over i s  l i sted i n  Du Page Coun ty at 
the H i n sdal e pra i r i e ,  one of seven known l ocati ons i n  northeastern 
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I I I i no i s .  It i s  a rare const i tl!ent of e s tabl i shed dry gravel /sand 
prai r i e s  and i s  more rare wi th the d i sappearance of e stabl i shed 
pra i ri es .  I t  i s  not l i ke lY  to be found unl e ss remn ant pra i r i e  pat c hes 
are present . Another threatened pl ant, the l a ke s i de d a i sy ,  may al s o  be 
presen t i n  remnant pra i ri e  hab i tat , but i s  not known i n t he reg i on of 
i n fl uence . 

I n d i ana bats h i bernate i n  mi nes  and caves i n  I nd i an a ,  Kentucky ,  and 
Hi ssouri from October through  Apr;  1 • Duri ng s pr i  og and summer they 
m i grate over a w i de i)'ea i ncl ud ing the  a lternati ve s i tes i n  I l l i no i s ,  
M i c h i g an ,  and Tennessee . The I nd i ana bat forages over smal l streams and 
r i vers where wel l - devel oped r' i p ari an and uphnd forests occur .  It  
roosts i n  rn bed hardwood ol d -growth stands o f  trees cont a i n i ng cav i t i es 
cr sl ough i ng bark . The s p ec i e s h a s  no t been col l ected at the  s i te s  i n  
I l l i no i s ,  M i ch i gan , or Tennes see . 

Harpe�el l a , an endangered spec i es o f  pl ant i n  North C arol i n a ,  i s  known 
to occur i n  Granv i l l e  County wi t h i n the s i te are a .  It  i s  l ocated al ong 
the Tar Ri ver approx i matel y 2 �i  downstre am of the southeast porti on  of 
the  r i ng .  The pl ant i s  typ i cal l y  found al ong stream marg i n s i n  rocky 
shoal s or shal l ow gravel . 

The Gray bat i n  Tennes see feeds on i ns ect s out s i de of caves , but unl i ke 
the Indi ana bat ,  occupi es c aves i n  the summer and i s associ ated wi th a 
more wel l -devel oped cave ecol ogy . The spec i es h a s  not been  observed at 
caves i n  the s i te area . 

The Tennessee purp l e  conefl ower i s  not reported to be i n  the spec i fi c 
p l ant assoc i at i on s  i n  a reas wh i ch woul d be d i sturbed by proposed 
construct i on o f  the sse at the Tennessee s i te .  

The tan r i ffl e  shel l mussel may occur i n  streams poten t i al l y affected by 
the proposed SSC constructi on at the Tennessee s i te .  

Of the spec i es l i sted as thre atened or endangered i n  Texas ,  al l but one 
are mi gra tory waterfowl or raptcrs . These were d i scus sed above . The 
bl ac�- capped v i reo may be assoc i ated w i th the forest-pasture t ran s i t i on . 
The bl ack-capped v i reo i s  known to exi st i n  cou nt i es adj acent to E l l i s 
County near the Texas s i te and may exi st i n  El l i s  County . The v i reo i s  
found i n  habi tats con s i st i ng of a few smal l trees ( typ i cai l y o a k  or 
j un i per) s cattered among separated cl umps of  many bushes ( u s ual l y  oak or  
sumac) � Bushes are in  the open and the i r  fol i age  reaches the g round . 
Nests are typ i cal l y  found 0 . 5  to 1 meter above the ground i n  areas 
screened by fol i age . 

The l i st i ng s cn Tabl e 4- 1 7  i ncl ude spec i es that are cand i dates for 
Federal l i st i ng s  as wel l (C l , e2 , etc : ) . Al though there i s  no requ i re 
ment for Federal agen c i e s  to protect these spec i e s , approp r i ate b i o 
l og i cal s urveys woul d  be conducted dur i ng the precon s truct i on per i od to 
co n fi rm the i r  presence o r abs ence from the area of project i nfl u�nce . 
See Vol ume I V ,  Append i x  5 and Append i x  1 1  for more i n form a t i on .  

l CHP4Y3368818 
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Affected Envi ronment 4 - 62 

Of the candi date spec i es i n  Ari zona ,  the desert torto i se ,  G i l a  monster , 
and n i ght-bl oomi ng cereus are known to be present i n  the i �medi ate s i te 
area . The torto i se  popul at i on i n  the North Mari cop a Mounta i ns i s  
l ocated i n  areas of proposed act i v i t i es ,  espec i al l y E7 . N i ght-bl oomi ng 
cereus spec i mens have been l ocated near E2 , J2 , and J6 . The Swai nson ' s  
h awk i s  con s i dered a m i grant i n  Ari zona but woul d be pri mar i l y  
associ ated w i t h  agri cul tural areas i n  the reg i on .  

I n  Col orado , the cand i date speci es l i sted may be i n  the general reg i on 
of the s i te ,  however the i r  sens i t i v i ty may be rel ated to undi sturbed 
short -grass  pra i ri e .  There are no reports of these occurr i ng i n  the 
s i te area other than the w i de rang i ng raptors . ( See  Append i x  5 ,  Sect i on 
5 . 2 . 9 . 5  and the USFWS consu l tat i on l etters attached to Append i x  1 1 . )  

The cand i date spec i es i n  the I l l i no i s s i te area are mostly aquat i c  and 
assoc i ated w ith  l arger tri butari es  than the Fox Ri ver . The raptors are 
w i de ra,ng i ng mi gratory b i rds  wi th no evi dence of nest i ng i n  the s i te 
are a .  ( See Append i x  5 ,  Sect i on 5 . 4 . 9 ,  and the USFWS consul tat i on l etter 
attached to Append i x  1 1 . )  

Candi date spec i e� i n  the v i c i n i ty of the M i ch i gan s i te
' 

cons i st of a 
s i ngl e p l ant , k i ttenta i l s ,  wh i ch i s  known to  occur i n  several d i st i nct 
popul ati ons i n  Jackson County ,  al though not on the r i ng al i gnment . 
Three other speci es of  p l ant s ,  bog b l uegra s s ,  l og s edge , and pra i r i e  
fri nged orchi d ,  may al so occur i n  the reg i on .  

There i s  one spec i es that wi l l  be proposed for l i st i ng that occurs i n  
the  v i c i n i ty of the North Carol i na s i te .  The dwarf wedge mussel i s  
known to i nhaW t the Tar Ri ver i n  Granvi  1 1  e County .  There are fi ve 
spec i es ( see Tabl e 4 - 1 7 )  wh i ch are under rev i ew for l i st i ng by the USFWS 
( see Append i x  5 ,  Sect i on 5 . 5 . 9 . 5 ,  and the USFWS consul tat i on l etter 
attached to Append i x  1 0 ) . 

. 

I n  Tennessee , the many cand i d ate/rev i ew spec i es  are rel i c -popul ati ons  
wh i ch may be  in  the  area ( see Appendi x  5 ,  Sect i on 5 . 6 . 9 . 5 ,  and the USFWS 
consul tat i on l etter attached to Appendi x  1 1 ) . The Tennessee cave sal a 
mander may b e  found i n  the Snai l Shel l Cave of  the s i te .  T h e  Copper
cheek darter ( rev i ew status)  i s  a rel i c  spec i e s  wh i ch i s  assoc i ated wi th 
several tri butar i e s  in  the general reg i on of the s i te and reported to be 
associ ated w i th the l arger tri butari es  in  the area wh i ch are not in the 
i mmed i ate area of  the proposed i nj ector or ri ng .  Many of  the p l ants are 
found i n  un i que commun i t i e s  such as  the Cedar Gl ades  ( see Appendi x  1 1 ,  
Sect i on 1 1 . 3 . 6 . 1 ) .  

4 . 7 . 4 . 2  State - Protected Spec i es 

State-protected spec i es may be present i n  the v i ci n i t i es of the proposed 
s i tes . The s i tes  d i ffer substant i al l y i n  the number of state -protected 
spec i es near the proposed s i tes . These d i fferences are pri mar i l y  due to 
the content of i nd i v i dual state l aws as  wel l as  d i fferences  i n  numbers 
of rare spec i es . These are : 
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Ar i zona 5 spec i es 
Col orado 3 spec i e s  
I I I i no i  s 87 spec i e s  
M i c h i gan 27 spec i es 
North C arol i na 2 1  spec i es 
Te nne s see 22 speci e.s 
Texas 1 1  spec i es 

Consul tat i on w i th the State F i sh and Wi l dl i fe Agency wou l d be condvcted 
to determi ne what , i f  any ,  stud i es wou l d be conducted at the sel ec ted 
s i te .  Stat e -protected s pec i � s are l i sted in Tabl e 4 - 18.  

4 . 1 . 5  Wetl ands 

4 . 7 . 5 . 1  Ari zou� 

There are no USFWS c l ass i fi ed wet l ands i n  the area o f  the proposed 
Ari zona s i te .  

4 . 7 . 5 . 2  Col orado 

Areas cl ass i f i ed as wetl ands by the  USFWS ( see Vol ume I V ,  Append i x  1 1 , 
Tabl e 1 1 . 3 . 2 . 3- 1 )  are co��on w i thi n the area o f  the p ropo s ed Col orado 
s i te .  Smal l pal ustr i ne wetl ands are mo st typ i cal , al t�ough l acustr i ne 
and r i ver i ne wetl ands are al so  present i n  the reg i en .  Pal ustr i ne wet 
l ands i nc l ude smal l pond s , ma rshes , and emergent areas . Many of  the  
wetl ands in  t he area are r i veri n e  or pal ustri ne  emergent systems as so
c i ated w i th the i ntermi ttent or l ow-order streams t h a t  occur throughout 
the area .  Pal ustr i ne emergent ,  fl ats , and r i veri ne wetl ands are al so 
assoc i a ted wi th the fl oodpl a i ns and r i pari an zones o f  l ar� er s t reams 
such  as Fort Morg an , Beebe Seep , a nd Neres canal s ;  Badger and B i jou  
Creeks ; and the South Pl atte Ri ver . 

Most of  the wetl ands are moderately degraded ( see Append i x  1 1 ,  Sect i on 
1 1 . 3 . 2 . 3 )  a s  a resul t o f  agri cul tural act i v i t i es such  as  crop p roduct i on 
and l i vestock  graz i ng .  Some wet l ands are severel y degraded from over
graz i ng .  I n  add i t i on ,  nonwet l ands and nonnat i ve pl ant spec i es are wel l 
establ i shed w i th i n  many of the wetl ands . The wetl and s as soc i ated wi t h  
t h e  Beebe Seep and Neres Canal s are regu l arl y ut i l i zed by wate rfowl . 
Cottonwood stands w i th i n  fl oodpl a i n s  associ ated wi t h  several streams 
( e . g . , B i jou Creek) provj de i mportant hab i tat for rapt or spec i e s . 

4 . 7 . 5 . 3  I l l i noi s 

We tl ands are abundant i n  the  I l l i no 'i s  project are a .  Pal ustr i ne  systems 
are the most common , and pri mar i ly  i ncl ude emergen t ,  s crub- shru b ,  and 
some forested wet l ands . Pl ants assoc i ated wi th the wet l ands i nc l ude a 
vari ety of smal l trees ,  shrubs , grasses , forbes , and rushes . In add i 
t i on ,  both nat i ve and i ntroduced spec i es may be found i n  the wet l ands of 
the area . lacustri ne and r i veri ne wetl ands are al so  present but l e ss  
abundant . R i ver i n e , forested pal ustri ne ,  and emergent p a l u s t r i n e  wet 
l ands are as soc i ated w i th the r i par i an areas of the Fox Ri ver,  Wel c h  
Creek ,  Kress  Creek ,  and other s treams and creeks i n  the area . 

l CH P4Y3368820 E I S  Vol ume I Ch apter 4 
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ARIZONA 

Peregrine fa Icon 
(G2) 

Southern ba ld eagle 
(62)  

O!!sert tortoiSe 
( 63 )  

Desert bighorn 
sheep (G3) 

G i la monster (G3) 

COlMADO 

Bald eag le (E) 
P la ins sharp

ta i led grouse (T) 
Sandhi 11 crane ( T )  

61  � Group-ni"robably e�t l rpatedl 
62 - Group Z ( Hear extlrpation) 
G3 - Group 3 (Jeopardy) 
E - Endangered 
T - Threatened 
R - Rare 
5 - Spec i a l  Concern 
P - Pritnary Proposed 

Tabl e 4-18 

STATE-PROTECTED SPECIES IN THE REGIONS 
OF THE S ITE ALTERNATIVES 

ILLINOIS 

Alder buckthorn ( E )  
Ameri can brook l i ne 

(E)  
line r  ican burreed 

( E )  
Bo g  bedstraw ( T )  
Coomon bog a rrCOJl 

grass I E )  
Downy ye l low 

pa i nt@d CliP I E )  
lam y  Solomon ' s  
, �eal (E )  
Fa b e  asphode I ( T )  
Fa lse dog-hane ( E )  
G i nseng ( T )  
Go lden sea I ( T )  
Grass pink orchId 

(T)  
Green-frui ted 

burrel!d ( E )  
H& Iry marsh ye 1 1  ow 

grass ( E )  
Ha i ry wh i te v i o l et 
(E)  
Heart- leaved p lan-

lain ( E )  
Hemlock pars ley I E )  
La�es l de  da i sy ( T )  
lellther leaf ( T )  
Leafy pra i r ie 

c lover (E )  
Long beach fern ( E )  
Marsh spe@d-we l l  ( T )  

, 

MICHIGAN 

Beak grass (T) 
Bog bluegrass (T) 
Catta i l  ledge (T) 
DownY ,sunflower ( T )  
Edible V ft  lerilln ( T )  
F "  l�e arrow feat;,er 

( T )  
F i re p i nk ( T )  
Ginseng (T)  
Go ldensea 1 (T)  
K i t tentli l ls ( T )  
Lea�t shrew ( T )  
L e  I berg ' s pan ie-grass 

I T )  
l og  �edge (T) 
Mat muh ly (T )  
Pra i r ie drop seed 

(T )  
Pra i r i e  frl ngrid 

orch id ( F: )  
Pra i r ie rock- cress 

( 1 )  
R5 �en ' s-foot sedge 

(T)  
Sma 1 1  sku l l  cap ( T )  
Spi�,erush ( T) 
T8 1 1  green ml lk...eed 

(T )  

NORTH CAROl! HA 

Karperel la (T)  
Ginseng (S)  
Lewi s '  heart leaf ( P )  
Mi chaux ' ,  sumac ( E )  
Nestronla (T)  
Pa Ie conpf lower ( P )  
Pra i r ie dock (P)  
Pra i rie go ldenrod 

( P )  
5chwein l tz 's  sunflow�r 

( E )  
Srl,oc.th conef lo".r ( 1 )  
Ta l l  larkspur I E .  S I  
Roanoke bass ( 5 )  
y �  now lane'! (S )  
At l�nt Ie  iJ igtoe (T )  
Loggerhead shr ike ( T )  
Neuse R iver w�ter dog 

( 5 ) 
().tarf wedge 1!U��e I (E)  
Notched ra int>JW ( S )  

TENNESSEE 

Tennessee lIIi lkvetch 
( E )  

leafy prairie 
c lover (E)  

Glade cress ( T )  
Neck ll!ce g lade 

c ress (T)  
Ouc.-i< P. h'er 

b ladde�pod ( T )  
5110rts b laddp.r
pod (T)  

Gatt lrger' s lobe-
Ha Ul 

SnOll wre�th ( T )  
FalSI! gr� l l  ( T )  
$unl1� l 1  ( I) 
U1!\I!st:me fame-

f lower ( T )  
lI�ter speedwe 1 1  

( E i 

Musse 1 ,lli!!;Q�.l.lll s:.�.!) (S) 
Musse 1 .LhLi12s I III !!ItJm) ( s )  
Mussel (Vl 1 1o.a �) ( $ )  

TEXAS 

T"x«s horned l izard 
(T)  

T Imer ratt lesl'IIlke 
( T )  

Arct ic peregrine 
falcon (T )  

Ba  l d  eag le ( � )  
Biack-capped v i reo 

(E)  
60 Iden-cheeked 

warbll!!r (T )  
lnt'lrior ieast 
tern ( E )  

$l'a n""'-ta i l ed 
k i te (n 

\/hooping crane I E )  
Whlte- facl!d I b i s  

/1') �od storie. I T )  
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ARIZONA COI.(:.IADO 

G.l - Group 1 ( P r obably ext i rpated) 
G2 - Group 2 ( Near ext irpatIon) 
63 - Group 3 (Jeopardy) 
E - Endangered 
T ... T!ir�a te!'1cd 
q - �dCP, • 

S - Spec l a  1 Concern 
P - Pr imary Proposed 

Tabl e 4-18 (Cont) 

STATE-PROTECTED SPECI ES IN THE REGIONS 
OF THE SITE ALTERNATIVES 

IlL l IIO I S  

Harra.- leaved sun
d..." ( T) 

New YOnt fern (E) 
Northern cranesb l l l  

( E ) 
Ova l m 1 1k-weed ( E )  
Pa I e  vetch l i ng (T)  
P l nweed ( E )  
Pra i rie c l over ( E )  
Pra i rie lattice 

( 0 
Pr� i rle rose gen

t i an 
Pra i r i e  whlte

fringed orchid I E )  
Purple avens ( E )  
Purp I e  f lowering 

raspberry ( E )  
Queen of-the-

lira Ir Ie (T )  
R Ice grass (T )  
R Ichardson ' s  rush 

( E )  
Rock e lm (E )  
Round- leaved sunde,; 

( E )  
Seaside crow-foot ( E )  
Sedge ( E )  
Showy l�dy' s 

s l ipper (n 
S lencler do g  arro

grass ( E )  

MICHIGAN 

Upland bone set (T )  
WhIte o r  prairie 

fa lse Indigo (T)  
White lady ' s  s l ipper 

(T)  
Ye 1 1  ow o r  orange 

frInged orchid (T)  
M l tche 1 1 '  s satyr (T)  
K i ng ra i l  (E) 

NORTH CAROll NA TENNESSEE TEXAS 

Tennessetl cave 
sa llllllndar (T)  

He 1 1  bender (II) 
85 ld eagle (E) 
Peregr ine fa leon 

( E )  
&ZWIck ' s  wren (T )  
Grasshopper sparrow 

(T)  
Gray ba t  (E)  
Indiana bet If.) 
B l rdwlng pearly 

111.15sel ( E )  
Coppercheek darter 

(T )  
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NHZONA COlCRAOO 

G1 - Group 1 (Probably ext I�pated) 
G2 - Group 2 ( Near ext Irpat Ion) 63 - Group 3 (Jeopardy) 
E - Endangered 
T - Threatened 
R - Rare 
S - Spec I a 1 Concern 
P - Primary Proposed 

Tabl e 4-18 (Cont) 

STATE-PROTECTED SPECI ES IN THE REGIONS 
OF THE SITE ALTERNATIVES 

ILLINOIS 

S lender sandMlrt 
(T )  

Sma 1 1  enchanter ' s  
n ightshade (E ) 

Sma l l  ye l low lady 's  
s l ipper ( E )  

Speck led a lder ( E )  
Splkerush (E )  
Spot ted cora l root 
orchid (T )  

\/hlte camllSs (f.) 
\/hlt.e cedar (T)  
\/hlte lady's  s l l pper 

( E )  
Wool ly mi lkweed ( E )  
Ye l low birch ( E )  
Ve 1 low monkey 
f l�r e E )  

American b ittern 
(E )  

Ba ld eagle ( E )  
Sarn owl ( E )  
Bewick '. wren ( T )  
Black-crowned ni ght 
heron (E )  

B lack ra i l  ( E )  
Black tern ( E )  
Brewer 's b lackb I I'd 

(T )  
Brown creeper ( E )  
COIII11OI'I ga l l inu le 

(1)  
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ARIZONA COlMADO 

61 - Group 1 (Probllb 1)' e�.t Irpated) 
62 - Group 2 ( Near el<t irpllt hm) 
G3 - Group 3 (Jeopardy) 
E - Endangered 
T - Threatened 
R - Rare 
S - Spec i a  1 Cuncern 
P - Pr imary Proposed 
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STATE-PROTECTED SPECIES IN  THE REGIONS 
OF THE SITE ALTERNATIVES 

ILL INOIS 

Ct'<mIOO terr. f t)  
Cooper ' s  ha� (E)  
Doub le-crested 
conmr�nt ( E )  

Es�. 1 m  cur Ie", ( E )  
Forster ' ,  tern ( E )  
Grellt egret I E )  
Hens lolt' 3 sparrow 

( T ) 
least tern lEI 
Loggerhe.ld 3hrlke 

( T )  
Long-eared ow l  (E)  
Marsh ha .. (El  Osprey (f)  
Pereg r i ne fa leon 

( E )  
P i ping p lover ( E )  
Purp I e  g a  1 1  inu Ie 

l E I  
Red-shou ldered hllwk 

I E )  
Short-ea�ed owl ( E )  
Sw�. l n$on 's  hawk I E )  
Swa lnson ' s  warbler 

( T ]  
Up land sandoiper 

( E )  
Veery ( T )  
W i lson ' s  pha larope 

(0 

MICfllGAH NORTH CAROLIHA TENNESSEE TEXAS 

::t:a -" -t) ctI (") M' ctI 0.. 
rr1 � < 
""'S o � :3 (0 :=! rt' 

� 
I 

(j) 
....... 



>-' 
(""') :::t: 
" 
� 
-< 
W 
W 
W 
CO 
CO 
I� 
U1 

...... ,..., ...... ..... 
'-. (,1)  
N 
....... < 

'-. 0  
CO --' 
CO l:: 

3 
CD 

-

("") 
� 
ClJ 

"0 
r+ 
CD 
� 

� 

ARIZONA COlIlMDO 

�l - Group 1 ( Probably ext i rpated) 
G2 - G�up 2 (Hear ext i rpat i on )  
G3 - GI"(';UP 3 ( Jeopa r-dy) 
E - Endangered 
T - Threatened 
R - Rare 
S - Spec i a 1 Concern 
P - Primary Proposed 
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STATE-PROTECTED SPECIES IN THE REGIONS 
OF THE SITE ALTERNATIVES 

ILLINOIS 

Ye 1 10111-headed 
blackbi rd I E )  

Ye 1 10w ra i l  ( T l  
Bobcat ( T l  
Indiana bat ( E )  
R i ver otter ( T l  
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Affected Envi ronment 4-69 

Many of the wetl ands show some s i gn of degradat i on .  Causes o f  degrada
t i on i ncl ude agri cul tural act i v i t i es ,  drai n i ng ,  d i k i ng ,  and/or urban 
encroachment .  Wetl ands exh i b i t i ng l i ttl e or no apparent degrada t i on 
i ncl ude r i par i an fore sted wetl ands associ ated wi th  Wel ch Creek ,  and the 
l acustri ne and pal ustr i ne wetl ands l ocated at the eastern , sou thern , and 
southwestern port i ons  of the Ferm i l ab area . The pal ustri ne forested 
watl and i n  the southwestern port i on o f  the Fermi l ab s i te contai ns an 
act i ve heron rookery . 

� . 7 . 5 . 4  M i c h i gan 

Wetl ands are abund ant throughout the M i c h i g an project area . These 
we t l ands are pr imar i l y  pal ustri ne emergent , pa l ustr i ne scrub -shrub ,  and 
pai ustr i ne forested systems . Ri veri ne �etl ands are associ ated wi th the 
Grand and Huron r i vers , and l acustri ne 

'
systems are scattered throughout 

t he sou t heastern port i on of the proj ect area . Maj o r  concentrat i ons  of 
wetl ands  are a l so assoc i ated w i th the Dansv i l l e  State Game Area and the 
W3terl oo Recre a t i on Area . Vegetat i on associ ated wi th  the d i fferent 
types of wetl and s i nc l udes n umerous s pec i es of trees , shrubs , herbs , and 
grasses ; both nat i ve and i ntrcduced spec i es �ay be fo�nd . 

Many of the wetl ands have been degraded to  some extent .  Primary causes 
o f  degrad at i on i nc l ude agr i cul tural pract i ces , d ra i n i ng ,  and res i dent i al 
a nd i ndustri al devel opment . However ,  near ly  as many wetl ands s how few 
s i gn s  of degradat i on .  Most of the rel at i vely undegraded wetl ands i n  the 
area of the M i c h i gan s i te are l ess  than 5 acres i n  s i ze .  

4 . 7 . 5 . 5  Horth C a rol i n a 

�et l ands are rel at i ve ly  common i n  the North Carol i n a  project area . Wet 
l ands types i nc l ude pal ustr i ne emergent and pal ustri ne fores ted systems 
assoc i ated w i th streams and farm pond s ,  r i ver i ne systems , and l acustr i ne 
systems ( typ i cal l y  man -made reservo i rs ) . Natural dra i nage s i n  the area 
hav i ng as soc i ated wetl ands i ncl ude the Fl at  Ri ver,  Knap of Reeds Creek ,  
C amp Cree k ,  D i cken s Creek ,  and Grassy Cree k .  

Many o f  the emergent and scrub�shrub wetl ands s how s i gn s  of moderate to 
severe degradat i on ,  pri mari l y  as a resu l t o f  agri cul tural pract i ces , 
g raz i ng act i v i ty ,  res i dent i al devel op�ent , or recent con struc t i on act i 
v i t i es .  I n  contrast , pal ustri ne forested wetl ands ( part i cul arl y when 
associ ated wi th a natural stre am dra i nage) typ i ca l l y  show l i ttl e evi 
dence of degradat i on .  

4 . 7 . 5 . 6  Tennes see 

Wetl ands are not a promi nent feature of the proj ect area i n  Tennes see . 
The  majori ty o f  the wetl ands i n  the project area are pal ustri ne emergent 
wetl ands . They are general l y  l ess  than an acre i n  s i ze and as soc i ated 
w i th farm ponds . Pal ustri ne forested wetl ands are typ i cal l y  assoc i ated 
w i th the many peren n i a l  and i ntermi ttent streams found i n  t he area . 
R i ver i ne wetl ands are associ ated w i th the  Duck ,  Harpeth , and Stones 
R i vers . 
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Affected Env i ronment 4 - 70 

Most of  the wetl ands ( part i cul arl y those a s soc i a ted w i th farm pond s )  are 
moderatel y or severely  degraded a s  a resul t of agr i cul tu�al act i v i t i e s .  
These act i v i t i es i ncl ude graz i ng ,  crop product i on ,  and h ay cu l t i vat i on .  

4 . 7 . 5 . 7  Texas 

Wetl ands present i n  the Texas project area i ncl ude pal ustri ne , r i veri ne ,  
and  l acustr i ne systems , but are not  a promi nent feature of the  s i te .  
Most of the wetl ands i n  the area are moderatel y degraded from agri cul 
tural acti v i t i es .  The wetl ands are pri mar i l y  excavated or d i ked stoc k 
pond s that are used exten s i vel y by c attl e .  Emergent vegetat i on at th�se 
wetl ands i s  l i m i ted because of heavy cattl e use and seasonal water l evel 
fl uctua t i ons . The rema i n i ng wetl ands are assoc i ated wi th the r i pari an 
areas of i ntermi ttent and l ow order streams . The beds of these streams 
typ i cal l y  are h i ghly  eroded from past and present agri cul tural 
act i v i t i es and cattl e graz i ng .  

Ch ambers Creek s upports the most i mportan t  wetl and area at the propo sed 
Texas  s i te .  Th i s  permanently fl owi ng stream conta i n s  a vari ety of vege
tat i on types and i s  of rel at i vel y h i g h  qual i ty .  Because o f  the qual i ty 
of th i s  area and the  i mportance of wetl and habi tat i n  th i s  area  of rel a 
t i vely  dry cl i mate , Ch ambers Creek represents val uabl e h ab i tat for fi sh  
and  wi l dl i fe .  The  forested areas surround i ng the  stream prov i de habi tat 
for many raptors , and the Texas  Parks and W i l dl i fe Department has  
rel eased deer i n  the Chambers Creek area of the  Texas  s i te .  

4 . 7 . 6  Commerci al l y ,  Recreat i onally,  or Cul tural l y Important Speci es 

E ach of the s i te al ternat i ves has  commerc i al l y and/or recreat i onal l y  
i mportant wi l dl i fe popul at i ons . I n  general , these popul ati ons are 
recreat i onal l y  i mportant due to hunt i ng ,  trapp i ng ,  f i s h i ng ,  or 
b i ol og i cal  observat i on acti v i t i e s .  The econom i c  val ue of these 
popul ati ons  at  most of  the proposed SSC s i tes i s  deri ved pri mar i l y  from 
the i r  recreat i onal  potent i al ,  wi th the except i on of l i vestock 
popul at i ons . No spec i es of spec i al cul tural s i gn i fi cance i s  known to 
occur i n  the v i c i n i ty of t h e  seven s i te s ,  wi th the except i o� of  Ari zona . 

I n  Ari zona , spec i es of economi c i mportance i ncl ude some domest i c  l i ve
stock and two furbearers , bobcat and coyote . There are no aquat i c  
spec i es o f  econom i c  i mportance . 

Recreat i onal  hunt i ng use i s  typ i cal  for a few g ame s pec i e's i nc l ud i ng 
Gambel ' s  quai l ,  doves , rabbi ts , mul e deer,  j avel i n a ,  coyote , and ( tra
d i t i onal ly)  b i ghorn sheep . 

The on ly  spec i es of spec i al cul tural i mportance i n  Ari zon a i s  the feral 
burro i n  the northwest ern p arts of the s i te .  

I n  Col orado , several spec i es have recreat i onal  hunt i ng val ue i n  the 
area : mul e deer , pronghorn antel ope , wh i te-t ai l ed deer,  rabb i t s ,  mal 
l ards ,  mourn i ng dove , ri ng - necked pheasant , and bobwh i te qua i l .  Badger,  
beaver ,  coyote , and red fox are trapped . Sportfi sh i ng i s  pri mari ly  
focused on the  reservoi rs northwest of the  s i te .  
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Affected Env i ronment 4 - 7 1  

There are many recreat i onal l y  i �portant s pec i es i n  t h e  area of  t h e  pro
posed I l l i no i s  s i te .  Game b i rds  i ncl ude geese , ducks , partr i dg e ,  
pheasant , and dove . Al though much o f  the area i s  urbani zed , there are 
cpportun i t i es for hunt i ng and trapp i ng game an i mal s .  An i ma l s that are 
hunted i ncl ude r i ng - necked pheasant , waterfowl , cottonta i l rabb i t ,  
wh i te - ta i l ed deer , red fox , coyote ,  and raccoon . Beaver ,  mus krat , fox , 
c oyot e ,  and raccoon are trapped . Sport and commerc i al f i s h  i ncl ude 
s � n f i s h ,  trout , bass , crapp i e ,  wal l eye , and perch . Recreat i onal act i v 
i t i e s dependent on ecolog i cal res ources al so i ncl ude b i rd watch i ng . 

The v i l i n i ty of the  proposed Ni ch i gan s i t e  has numerou s spec i es that are 
recreat i onal l y  i mportant . I nl and sport fi sher i es are l ocated throughout 
the reg i on .  Spec i es managed i n  these fi sher i es i ncl ude l argemout h ba s s ,  
northern p i ke ,  bl ueg i l l ,  crapp i e ,  yel l ow perch , wal l eye , s a lmo n ,  and 
r a i nbow trout . The maj or stream fi sher i e s  i n  the s i te v i c i n i ty are 
al ong the Grand Ri ver and lower Sycamore Creek . 

Came s pe c i e s  that are common i n  the area of the proposed M i ch i g an s i te 
i ncl ude cottonta i l  rabb i t s ,  whi te - ta i l ed deer , waterfowl , and fox 
squ i rrel s .  Other spec i es frequent l y h u n ted i ncl ude r i ng �necked 
phea s ant ,  bobwh i te qua i l ,  wi l d  turkey ,  woodcoc k , and ru ffed grouse . 
eom�only hunted waterfowl i ncl ude wood duc ks , mal l ards ,  bl u e - w i nged 
t eal , and Canada geese . Muskrat , mi n k ,  raccoon , red fox , coyotes , 
cpo$sum, and woodchuck are frequentl y trapped or  hunted i n  the area . 

8 i rd wat ch� ng , wi l dl i fe observat i on ,  and n at ure photography are i mpor
t ant acti v i t i es i n  t he Dansv i l l e  State Game Area , Waterl oo Recreat i on 
Are a ,  and Haehn 1 e Wi l dl He Sanctuary .  Waterfowl nest i ng hab i tats are 
common i n  these  protected areas ; the observat i on of  sandh i l l  crane s  and 
Great bl ue herons i s  e spec i al l y popul ar .  

I n  North Carol i na ,  much o f  the  proposed s i te i s  rural wi t h  excel l ent 
hunt i ng and fi sh i ng , and a h i gh d i vers i ty of fi sh  spec i es and popul a
t i on s  of g ame b i rds  and mammal s .  Major f i sh i ng areas on or near the 
s i te i ncl ude hundreds of farm ponds ,  f i ve reservo i rs ,  four ri vers , and 
n i ne streams . Major ga[� fi sh  spec i es are stri ped bas s ,  l argemouth 
has s , cha i n  p i c kerel ,  Roanoke bas s ,  bl ack crapp i e ,  wh i t e crapp i e ,  wh i te 
perc h , wh i te bass , and vari ous sunfi she s ( bream) . 

� 
Bi rd and mammal game spec i es are found throughout the s i te i ncl ud i ng 
wh i te - ta i l ed deer,  eastern gray squ i rrel ,  bobwh i te ,  wood duck , and many 
other mi gratory waterfowl . The l argest area ava i l abl e for publ i c 
h unt i ng w ith i n  the  proposed s i te i s  the Butner Game Land s , of  wh i ch 
approx i ma tely 1 0  percent l i e on the proposed sse near-cl u ster l ocat i on .  
Management o f  these State -owned 1 ands by the North Carol i na Wi ] dl He 
Resources Comi s s i on as g ame l ands i s  con s i dered an i nter i m  use . Exten
s i ve g aw.� l ands  al so surround Mayo Reservoi r  and Mayo Cree k . 

No publ i c hunt i ng ground s  or St ate W i l dl i fe Management Areas  are l ocated 
wi th i n  the propos ed sse s i te area at Tennessee . Hunt i ng ,  trappi ng , and 
fi s h i ng do occur ,  however , on pr i vate property and a l ong ri vers and 
streams throughout the area . Common game b i rd s  of  the reg i on are w i l d  
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Affected Env"i ronmer. t 4 - 7 2 

turkey ,  bobwh i te ,  and mourn i ng dove ; waterfowl spec i es s uch  as Canada  
goose ,  wood duc k ,  bl ue-wi nged teal , and mal l ard �re al so  reported . Game 
mammal s  i n  the area i ncl ude eastern cottonta i l ,  gray and fox squ i rrel s ,  
and wh i te-ta i l ed deer.  

Several ranchers i n  the i mmed i ate construct i on area of  the sse i n  
Tennessee rai se  and tra i n Tennes see Wal k i ng Horses .  

I n  Texa s ,  both lake Waxahach 1 e  and lake Bardwel l are used fer s port 
f i sh i ng .  Game fi sh  i n  lake Waxahachi e  i ncl ude channel catfi s h ,  l arge 
mouth bass , and wh i te crapp i e .  Major sport fi sh  i n  lake Bardwel l 
i ncl ude wh i te crapp i e ,  channel catfi s h ,  bl ue  catfi sh , l argemouth bass , 
wh i te bas s ,  stri ped bas s ,  and sunfi sh . 

Pri nc i pal game spec i es i n  the reg i on of the proposed Texas s i te are 
northern -bobwh i t e ,  rabb i t ,  fox , squi rrel , and mourn i ng dove . Commonly 
hunted waterfowl i ncl ude green-wi nged teal , gadwa 1 1 ,  and mal l ard . 
Wh i te-tai l ed deer are hunted i n  the area ,  as are bul l frogs . Raccoon , 
opossum ,  stri ped s kunk ,  gray fox , and spotted s kunk are trapped and/or 
hunted i n  the are a .  

4 . 8  LAND RESOURCES 

4 . 8 . 1 Juri sdi cti onal locati on 

The j ur i sd i ct i onal l ocat i on of each of the s i te al ternat i ves was deter
m i ned by the proposers i n  response to ISP requ i rements ( see Vol ume I I I ,  
t1ethodol ogy for S i te Sel ecti on) . As such , the number of count i es 
d i rectly  affected by the project vary . Two states have s i tes  l ocated i n  
one county : Ari zona (Mari copa County) and Texas ( El l i s County) . The 
M i ch i gan s i te straddl es two count i e s :  I ngham and Jackson . Three states 
have s i tes  l ocated i n  port i ons of three count i es :  Col orado ( Morgan , 
Adams , and Was h i ngton Count i es ) ; I l l i no i s (DuPage , Kan e ,  and Kendal l 
Count i es ) ; and North Carol i na (Durham ,  Granv i l l e , and Person Count i es ) . 
The Tennes see s i te i s  l ocated i n  port i ons of four count i es ( Rutherford , 
Marshal l ,  Bedford , and Wi l l i amson Count i es ) . Tabl e 4 - 1 9  presents data 
on each s i te ' s  county l ocat i ons of major project fac i l i t i es .  

4 . 8 . 2  Ownersh i p Patterns 

Ownersh i p  patterns of each of the seven s i te al ternat i ve s  were i dent i 
fi ed based on i nformat i on prov i ded by the proposers i n  response  to ISP  
requi rements . Ownersh i p  pattern s for areas d i rectly  affected by the  
proj ect vary from v i rtual l y  al l pri vate ownersh i p  in  Tennessee ( I OO per
cent)  to l argel y  publ i c  ownersh i p  i n  Ari zona ( approxi mate ly  68 percent ) .  
Col orado , � i c h i gan , North Carol i na ,  and Texas have over 90 percent of 
the l ands to be acqu i red for the project hel d i n  pri vate ownersh i p .  
I l l i no i s has approxi mately  64 percent o f  the l ands to be acqu i red for 
the project hel d i n  pri vate ownersh i p .  Data on actual acreage to be 
acqu i red are presented i n  Vol ume I V ,  Append i x  4 .  Tabl e 4 -20 presents 
data on each s i te ' s  predomi nant l and ownersh i p  patterns for maj or 
project fac i l i t i es .  
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Tabl e  4-19  

- COUNTI ES PROPOSED FOR SURFACE FACILITIES LOCATIONS 
n AT SiTE ALTERNATIVES ::J: 
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Tabl e 4-20 

EXISTING LAND USE IN  AREAS PROPOSED FOR SURFACE FACILITIES 
AT SITE ALTERNATIVES 

SSC PROJECT FACIL ITT ARIZONA COLCRAOO ILLINOIS MICHIGAN NORTH CAROLI NA 

1 . 0  !!Ir c luster 
aI!!!!!:!!!1 Pub l ie/prlvete Private Private/pub l ie Private/pub l ie  Private/pub l ie 

1 . 1  Campus area A Private/pub l ie  Private Pub l ic Private Private/pub l ie 

1 . 2  Injector area B Pub l ie/private Private Pub l ie Private Pr Ivate/pub l ie 

1 . 3  Future expans Ion 
area C 

Pub l ie/private Private Pub l ic Private Pr Ivate/pub l ie 

1 . 4  Buffer area/burled 
beam lone access 
arel I Private/pub l i e  Private/pub l ie Pr Ivate/pub l ie Private/pub l ie  Private 

1 . 5  Near c luster rln9 Pub l ie/private Private Pt:b l ie/private Private Pr Ivate/pub l ie 

2 . 0  Elr e lu!ter 
Quadrant Pub l ie  Pri vate/pub l ie  Private Private Private 

3 .0  L!!!!1lr lire guadrant Pub l ic Private/pub l ie  Private Pri vate Prlvate1 

4 . 0  �l2ller are guadrallt Pub l ie  Private/pub l ie  Private Private Prlvate2 

5 . 0  �� IIn� railroad Pub l ie/private Private Pub l ie/private Private Pr ivate 

6. 0 J.I11..l11ie� Pub l ie/private Pri vate Pub l ic/private Private Private 

1 .  Corresponds to State '. westem are 
2. Corresponds to State ' s elstem are 

TENNESSEE 

Private 

Pri vate 

Private 

Private 

Private 

Private 

Private 

PubHe2 

Prlvate1 

Private 

Private 

TEXAS 

Private 
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Private 

Private 

Private 

Private 

Private/pub l ic 

Private/pub l i e  

Private 

Private 

Private 
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Affected Envi ronment 4-75 

4 . 8 . 3  Hi stori c land Use 
. 

The h i stor i c  l and use of  each of the seven s i tes d i ffers depend i ng on 
the degree of devel opment . Devel opment began s i mi l arly at each of the 
seven s i tes , s i nce proxi m i ty to water i s  the s i ngl e most requ i red neces 
s i ty for growth . Once sources of dri nki ng water were made secure , agri 
cul tural acfi v i t i es were pursued , wi th i ndustri al i zat i on/urban i zat i on 
fol l owi ng i f  there were strong econom i c  forces fosteri ng g rowth . The 
Ari zona  s i te i s  l ocated i n  an underdevel oped port i on o f  Mari copa County ,  
n o t  o n l y  because of  Federal l and and owners h i p/management pol i c i es ,  but 
al so because of  the l ac k  of water for i rr i g ati on . The Col orado ,  
M i c h i g an ,  North Carol i na ,  Tennessee , and  Texas s i tes are st i l l  l arge l y  
agrari an .  The I l l i no i s  s i te ; s  the most urban i zed of a l l the s i tes . 
There i s  st i l l  an agri cul tural bas i s  at the I l l i no i s  s i te ,  but i t  i s  
chang i ng as  urban i zat i on cont i nues to extend farther west from C h i c ago . 

4 . 8 . 4  Ex i st i ng land Use Pl ans , Pol i c i es ,  and Control s 

The k i nd and amount of exi st i ng l and use pl ans , pol i c i es ,  and control s 
i n  effect at each of the s i tes i s  cont i ngent on the cond i t i ons  used to 
descri be the preced i ng three l and use parameters : j uri sd i ct i onal  set 
t i ng ,  ownersh i p  pattern s ,  and h i stori c l and � use . The Texas  s i te i s  the 
except i on to the norm, because t he State has not mandated i ts coun t i es 
to perform comprehen s i ve l and use pl ann i ng funct i ons . The rema i n i ng s i x  
s i tes have such prov i s i ons , even though not every county at e ach s i te 
has  devel oped the  same soph i st i cat i on i n  the i r  p l ann i ng e fforts because  
o f  the i r  i nd i v i dual  devel opment status . Tabl e 4 - 2 1  presents data  on  
each  s i te ' s domi nant zon i ng des i gnat i on for major project fac i l i t i es .  

The Ar i zona s i te i s  l argel y under Federal owners h i p ,  managed by the U . S .  
Department o f  the I nter ior ,  Bureau of Land Management ( BLM) . Of part i 
cu l ar rel evance to the sse project are the fol l owi ng two BLM pl an s :  
Lower G i l a  South F i nal  Resource Man agement Pl an/Envi ronmental Impact 
Statement ( 1 985)  and the subsequent Lower G i l a  South F i nal  W i l derness 
Env i ronmental  Impact Statement ( 1 987 ) . 

4 . 8 . 5 Ex i st i ng land Use 

The k i nd and amount of exi st i ng l and use  at each of the s i te a l tern a
t i ves i s  dependent on both h i stori c use  as wel l as what i s  currently  
perm i tted under the  appl i cabl e zon i ng ord i n ances . Ex i st i ng l and use  
ranges from a s i mpl e pattern in  Ari zon a ,  where l i ttl e to no  devel opment 
i s  the norm ,  to very compl ex l and use pattern s  in  I l l i no i s ,  where urban 
i zat i on  is  cont i nu i ng from the east . I n  between are Col orado , Texas , 
Tennes see , M i c h i gan ,  and North Carol i na wh i ch ,  wh i l e  a l l bas i ca l l y  agri 
cul tural , show i ncreas i ng ly  compl ex l and use pattern s .  The M i ch i gan 
s i te and , part i cul ar ly ,  the North Carol i na s i te ,  exhi b i t  compl ex patch 
work l and use pattern s ,  due i n  l arge part to the i r  respect i ve ve,getat i v€ 
covers and associ ated forms of agri cul tural use . Tabl e 4 - 2 2  presents 
data on  each s i te ' s _ ex i st i ng l and use for maj or proj ect fac i l i t i es .  

1 CHP4Y3368839 E I S  Vol ume I Chapter 4 
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SSC PROJECT FACILITY ARIZONA 
= -

1 . 0  Heal' !(lll� 
quadrant Rura l-190! 

Rura 1-43 c 

1 . 1  Campus area A Rura l-190 

1 . 2  I njector area B Rura l-190 

1 . 3  Future expans Ion Rural-190 
area C 

1 . 4  Buffer arN! Rural-1901 
bur led beollll lone Rural-43 
access area I 

1 . 5  Near cluster r i ng  Rura l-190/ 
Rura 1-43 

2 . 0  F�r c luste!: 
gu�drant 

Rural-190 

3 . 0  �r D�JI"drant Rurs 1 -190 

4 . 0  Yeller ars; guadr!n1 Rura l-190 

s . O  ��.mLr�jJI"()"d Rura l -190! 
Rura 1-43 

1i . 0  !IHlitles Rura l-1901 
Rura 1 -43 

a Corresponds to State 's  wes tern ere b Correspomls to State 's  eastern arc 

Table  4-21 

LOCAL ZONING DESIGNATIONS OF SITE SURFACE FACILITIES 
(PUBLIC LANDS EXCLUDED) AT SITE ALTERNATIVES 

COLORADO ILLINOIS MICHIGAN NalTH CAROl IIiA 

Agricultural Mhed Agr lcultura 1 !lura 1/ 
none 

Agrlcu ltura 1 Resident la 1/ Agr Icu ltura 1 Rura l 
agr Icu ltura 1 

Agricultural Resident la 11 Agr icu ltura l None 
mixed 

Agr icultura l Res ident I.a 11 Agr Icu ltura 1 Rura l 
mi xed 

Agr Icultura 1 M\xed Agr icu ltura l Rura 1/ 
none 

Agr Icu 1 tura 1 M i xed Agr Icu 1 tura 1 Rura 1/ 
none 

Agricultural Agr icu ltura l Agr Icu ltura 1/ None 
res ident I a 1 

Agr Icu ltura 1 Agricultural! Agr Icu ltura 1/ Rura 1/ 
"\xed res ident ial  nonea 

Agricultural M i xed Agr leu 1 tura 1/ Noneb ' 

m i xed 

Agr Icu ltura 1 Mhed Agr lcu ltura 1 Rura l 

Agr lcultura 1 M ixed Agr lcultura 1 Rura l 

C l imi ted to agr icu l tura l  and S i ng le-fam i l y  res ident ia l  uses, 190, OOO-ft2 pareel mln lmun or I-�cre parce l maxlllllm 

TENNESSEE TEXAS 

Resident ial None 

Resident leI  None 

Res I dent la 1 None 

Res idential None 

Residential None 

Res idential None 

None None! 
res ident 1.1  

1Ione! 
resldent lalb 

None 

Rurall None! 
rel ldentlal! Industria 1/ 
non" agricultural 

Res ldent I a 11 None » 
-i1 none -i1 It) 

Residential! Hone n 

none 1"+ It) Q,. 
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Tabl e 4-22 
-
("") EXISTING LAND USE OF :r: v SITE-SPECIFIC  PROJECT FACILITIES ,  
� 
-< 
w 
w 
w 
(X) 
co SSC PROJECT FACILITY ARIZONA COLORADO ILLINOIS MICHIGAH NORTH CAROLIMA TENNESSEE TEXAS 
� -

1 . 0  Hear !O lu§ter 
quadrant Undeveloped Agr 1cu 1 tura 1/ Inst Itut 10M 1/ Agrlcultura 1/ Agr I cu ltura l! Rural! . Rural! 

rural agrlcu ltura l! rura l rura1/mi l ltary agricultural agr Icu ltura 1 
mixed 

1 . 1  CIJIIIpUS area A Undeve loped Agr Icu ltura 1 Inst Itut lona 1/ Agricultural! Rura l/lni l iury Agricultural Agr Icu ltura l! 
(cropland) research rural rural 

1 . 2  Injector area B Undeve loped Agr leu ltura l Inst Itut lona l! Agr Icu ltura 1/ Rura 1/ml 1 ltary Agr Icu ltura l! Agricultural! 
(cropland) agrlcu ltura 1 rura l rural res 1 dent la 1 

1 . 3  Future expans ion Undeveloped Agf leu 1 tura l! Inst It'Jt lona 1/ Agrlcultura l! Rura 1/ml l l  tary Agrlcul tuta l!  Agr Icu ltura l! 
area C rura l mixed rural rural rural 

(cropland) 
1 . 4  Buffer area/ Undeve loped Agr icu ltural! Agricultural/ Agrlcultura1/ Agr I cu ltura 1/ Agricultura l! Rura l!range/ 

burled beam lone rural mixed rural rural rural agrlcu ltura 1 
access area I (cropland/range) 

1 . S  Hear c l uster ring Undeve loped Agricul tural! Agricu ltural! Agr lcu 1 tura l! Rural! Agr Icu 1 tura 1/ Agr h;ultura l!  
rural mixed rura 1/fer . mi l itary open/rural pasture/rura l! 
(cropland) resident ia l  

2 . 0  [!r c luster Undeveloped Agr icultural Agricultural/ Agrlcultura l! Agrlcu ltura1/ Agrlcultura 1/ Rura 1/ range/ 
Quadrar.t (cropland/range) rura l rura l!forested rura l rural pasture 

3 . 0  Lower_ arc Quadrant Undeveloped Agr icu ltura l Agricultural/ Agr Icultura1/ Rura 1/ Rur,l! Agr leu ltura1/ 
rura l rura 1/forested agrlculturala agrlcultura lb range/wet lands 

_ 1T1  4 . 0  Ullller :!rs:< gUi!drant Undeve loped Agr Icu ltura l! Agrlcu ltura l!  Agricultura l! Agrlcgltural! Agr Icu ltura l! Agr Icu 1 tura l! - - rural resident la 1 rura l!wet land open/rura la rural > 

'-. Vl  
rura l .." 

N (cropland/range) .." 
� c:: It) 

'-. 0  S.O Road and ra i lroad Undeve loped Agr icu ltural! Agricultural/ Agr lcultura 1 Rural! Rura l Rural n 
co �  r+ 
to e:  rura l .  mixed agricultural It) 

:3 0-

C!) 6 . 0  Ut l 1 1t  les Undeve loped Agrlcu ltura l! Agrlcu ltura 1/ Agr Icu ltura 1 Rura1/ Rural Rural 
rural mixed agricultural FTI - ::3 

< ("") .... 
:::r a Corresponds to State ' s  western are � 

� b Corresponds to State ' �  eastern arc 
0 

-C ::3 

r+ 3 

It> It) 

� ::3 
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Affected Envi ronment 4 - 78 

Port i on s  of the Ar i zo n a  s i te a re conta i ned i n  three W i l derne s s  Study 
Areas (WSA ' s ) . These are the North Mari copa Mounta i n s  WSA , the South 
Mari copa Mount a i n s  WSA , and the Butterfi el d Stage Memor i al WSA . Th� 
WSA' s are character i zed by desert , mount a i ns , val l eys , and pl a i n s that 
are predomi nant l y  natural i n  appearance wi th  mi nor ev i dence of human 
act i v i ty .  They prov i de outstandi ng opportun i t i es for sol i tude because 
of the i r  s i ze and var i at i on i n  topography . The WSA ' s prov i de opportun i 
t i es for p r i m i tl ve and unconfi ned recreat i on i ncl ud i ng h i ki ng ,  backpack
i ng ,  s i ghtsee i ng ,  horse backr i d i ng ,  wi l dl i fe observat i on ,  and photo
graphy . The  WSA ' s al s o  prov i de i mportant habi tats for desert b i ghorn 
sheep and desert tortoi se . In add i t i on ,  several cul t ural resource 
val ues  are present , i nc l ud i ng port i on s  o f  the h i stor i c  Butterfi el d Stage 
Route . The BlM has  recommended that none of t h e  WSA ' s be nomi nated for 
wi l derness  des i g n at i on and subsequent protect i o n .  

I n  add i t i on ,  the sse project s tudy area i n  Ar i zona i nc l udes BLM l ands 
that are managed for graz i ng purposes , i n� l ud i ng three al l otments that 
woul d be d i rect l y _ affected by fac i l i ty con s t ruct i on and two al l otments 
that wou l d be i nd i rectl y  affected by e i ther acce s s  road construct i on or 
poten t i a l  groundwater drawdown caused by wel l fi el d pump i ng .  

Port i on s  of  the I l l i no i s  s i te woul d be l ocated at  the Fermi Nat i onal  
Accel erator Laboratory ( Fermi l ab )  in  Batav i a ,  I l l i no i s .  Fermi l ab i s  a 
6 , 800- aCi"e l aboratory compl ex ded i cated t o  h i g h -energy phys i cs research 
s i mi l ar to that proposed to be conducted by the sse . Fermi 1 ab ' s ma i n  
component i s  the Tevatron , a I -TeV part i c l e  accel erator and i t s a s soc i 
ated fi xed target and col l i s i on detectors . The l aboratory a l so  i ncl udes 
a I S- story offi ce and l aboratory bui l d i ng and other i n frastruct ure to 
support opel'at i cns . Fermi l ab h a s  been owned by the  Federal Government 
s i nce 1 969 . I t  i s  operated by the Un i vers i t i es Research Assoc i ati on 
( 1IR.l\) for the DOE .  Other l and uses at  Fermi l ab i ncl ude a pra i ri e  
restorat i on project , agri cul tural product i on i n  certai n  l eased areas , 
g razi ng l and for a herd of  bu ffa l o , and wi 1 di i fe habi t at s . 

4 . 8 . 6  Prime Farml and Inventor i es at the sse Proposed S i tes 

Pr i me , un i qu� , and farml ands of statew i de i mportance are des cr i bed as  
Import ant Farml ands ( U . S .  Department of Ag ri cul ture 7 eFR 657 . 5 ) . The i r  
i dent i fi cat i on 1 5  requ i red to " accoun t the adverse effects  o f  Federal 
programs on the protect i on of farm1 and R ( U . S .  Department of  Ag r i c u l t ure 
7 efR 658 . 4 ) . 

Pr i me farml and i s  defi ned i n  7 eFR 657 . 5  as  1 and ' that has  the be st  com
b i nat i on of p hy s i cal  and chemi cal characteri st i c s  for produc i ng food , 
feed , forag e ,  fi ber ,  and o i l s eed crop s . 

Un i que  farml and i s  defi ned i n  7 eFR 651 . 5  as  l and other than p r i me farm
l and that i s  used for the product i on of spec i fi c  h i gh val ue food and 
fi ber crop s .  

I CHP4Y3368844 E I S  Vol ume I Chapter 4 



Affected Envi ronmen t 4 - 7 )  

I 
Farml and of statewide i mportance i s  defi ned i n  7 C FR 657 . 5  as l and i n  
add i t i on to pri me and un i que farml ands that i s' of statewi de i mportance 
for the product i on of food , feed , fi ber , forage , and o i l  seed crops . 

Al though pr i me farml ands are r i gorousl y defi ned , the screen i ng o f  farm
l ands accord i ng to documented cri teri a ( U . S .  Department of Agri cul ture 
7 C FR 657 . 5 { a »  i s  not stra i ghtforward and may become i naccurate when 
the i nvest i gated area i s  as l arge as 7 , 700 acres ( the gener i c fee s i mpl e 
area)  and i s  so  wi del y spread over the l and surface . The actual pr ime 
farml and i nventory i s  an esti mate . Un i que farml ands are i ncl uded i n  
pr i me farml and acreages wh.en i dentif i ed at a part i cul ar s i te .  

S i nce a majori ty o f  states have not yet defi ned cri teri a for farml ands 
of statewide i mportance , a general defi n i t i on was used . Th i s  defi n i t i on 
states that " • . .  farml ands of statewide i mportance i ncl ude those that are 
nearl y  pr ime farml and and that economi cal l y  produce h i gh y i el ds  of crops 
when treated and managed accord i ng to acceptabl e farmi ng methods "  ( U . S .  
Department o f  Agri cul ture 7 CFR 657 . 5 (c » . 

lands of secondary i mportance are practi cal l y  al l other l ands w ith  the 
except i on of drast i cal l y  unfarmabl e surfaces l i ke gul l i ed l ands or l ands 
on sl opes i n  excess of  30 to 40 percent . 

So i l s  at the proposed Ari zona s i te are character i st i cal l y  coarse . Th i s  
fact , combi ned wi th the ari d  cl i mate ,  requ i res that add i t i onal water be 
suppl i ed by i rri gat i on in order to produce cul t i vated crops . T he pr ime 
and i mportant farml and i nventori es are both equal to  zero . 

Some of the so i l s  not currently  i n  product i on at the proposed Col orado 
s i te have favorabl e farmi ng characteri st i cs .  The area of pr i me farml and 
i s  esti mated at zero acres . Important farml and i s  est i mated at 4 , 1 98 
acres . Roughly  one-th i rd of the so i l cover i n  the i nvesti g ated area i s  
represen ted by soi l s  w i t h  substant i al l i m i tat i ons  for cul ti vated crops . 

The proposed I l l i no i s SSC s i te has the most natural l y  fert i l e  so i l cover 
among the s i tes wi th pr ime farml and esti mated tn be around 3 , 075 acres . 
Important farml and i s  est i mated at 2 1 2  acres . 

The proposed Mi ch i gan s i te has good agri cul tural soi l s  but an abundance 
of surface waters that i nterfere w i th farm i ng acti v i t i es .  Prime farm
l and i s  est i mated to be about 4 , 002 acre s ,  and i mportant farml and i s  
2 , 658 acres . 

Compared to other s i tes , the proposed North Carol i n a s i te i s  character
i zed by so i l s  w i th l ow natural potenti al for agri cul tural product i on .  
Therefore , l i mi ng , fert i l i zat i on ,  and ero s i on - prevent i ng man agement 
pract i ces must be con s i stentl y used . The est i mate of pri me farml and s at 
tne s i te i s  4 , 374 acres , and i mportant farml and i s  2 , 265 acres . 

The proposed Tennessee s i te i s  characteri zed by a so i l cover w i t h  a 
rel at i vel y l ow p otent i al for cul t i vated crops . Pr i me farml and i s  est i 
mated to be 4 , 000 acres , and i mportant farml and i s  1 , 839 acres . 

l CHP4Y3368845 E I S  Vol ume I Chapter 4 



Affected Env i ronment . 4 -80 

The proposed Texas s i te i s  characteri zed by cl ayey so i l s .  An esti mated 
3 , 389 acres are cl ass i fi ed as pri me farml and , and 1 , 287 acres as 
i mportant farml and . 

These resul ts are summari zed i n  Tabl e 4-23 . Averages for pr ime and 
i mportant farml and are prov i d ed by the Soi l Conservat i on Serv i ce .  

Tabl e 4-23 

PRIME AND I MPORTANT 
FARMLAND ACREAGES IN  THE FEE S I MPLE AREA 

State Pri me Important 

AZ 0 0 
CO 0 4 , 1 98 
I L  3 , 076 2 1 2  
M I  4 , 002 2 , 658 
NC 4 , 374 2 , 265  
TN  4 , 000 1 , 839* 
TX 3 , 389 1 , 287 

* The Tennessee important farmland acreage was est imated us i ng ava i lable so i l  ��ps . 

Source : U .  S .  Departrrent of Agr i cu lture Fil.rmland Convers ion Impa.ct Rat ing Form AD-I006 . 

4 . 8 . 7  Pl anned Future Land Use 

The k i nd and "amount of future pl anned l and use at each of the s i tes i s  
dependent on the status of ex i st i ng l and use pl ans , pol i c i e s ,  and con 
trol s and the d i rect i on that change may take as i mp l i ed from current 
l and use . Of the seven s i tes , only I l l i no i s presents a s i tuat i on where 
growth i s  tri ggeri ng not only an i ntens i fi cat i on of current use ,  but 
al so major changes from one category of 1 and use to a new h i gher 
devel opment cl ass i fi cat i on .  The rema i n i ng s i x  s i tes do not portray th i s  
k i nd of  future growth . Tabl e 4 - 24 presents i nterpretat i ve data on each 
s i te ' s  future pl anned l and use changes wi thout the SSC . 

1 CHP4Y3368846 E I S  Vol ume I Chapter 4 
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SSC PROJECT FACILITY 

1 .  0 lear cluster 
gyadrant 

1 . 1  CMlpUs area A 

1 . 2  Injector area 8 
1 . 3 Future expans Ion 

area C 

1 . 4  Buffer areal 
bur led beam zone 
access area I 

1 . 5  Near cluster ring 

2 . 0  Far !< l�$t!!r 
9uadrant 

3 . 0  Lr.l!!tr !!:!C gu!dr!n� 

4 . 0  ��Re r  §� gyadrfnt 

S .O  B2§� !n� tA'lroad 

6 . 0  Utl1lt le, 

Tabl e 4-24 

FUTURE PLANNED LAND USE IN THE REGIONS OF THE SJTE ALTERNATIVES 
IN THE ABSENCE OF THE SSC* 

AI CO IL HI rec 

No change No change Mixed/Urban No change No change 

No change No change No change Ho change No change 

No change No change No change No change No change 

No change No change No change No change No change 

No change/ No change Mixed/urban No change No change 
landf i 1 1  

No change No change Mixed/urban No change No change 

No change No change No change No change No cNnge 

No change No change No change No change No change 

Ho change No change Res ldent 1111/ No change No chsnge 
IIgrlcultural/ 
no change 

No change Ho change No change No change No change 

No change No change No cNnge No change No change 

*Forecasted for the }'I!ar 2000 

TN TX 

No change No change 

No change No change 

110 change No change 

No change No change 

No change No change 

No change No change 

No change No change 

No chllnge No change 

No change No chang.! 

Ho change No change 

No change No change 
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4 . 9  SOC IOECONOM ICS ANO INFRASTRUCTURE 

4 . 9 . 1 Soci oeconomi cs 
The soc i oeconom i c  status at the proposed sse s i tes  can be descri bed by 
tabul at i ng stat i �t i cs for the counti es defi ned to be i n  the soci oecono
m i c reg i on of i nfl uence (RO I ) .  The ROI for the s i tes are : 

o Ari zona - Mari copa ( P ) , Pi ma ,  and Pi nal Count i es .  
o Col orado - 1 3 - county are a ,  i ncl ud i ng Adams ( P ) , Morgan ( P) , 

and Was h i ngton ( P )  Count i e s .  

o I l l i no i s  - n i ne - county are a ,  i ncl ud i ng DuPage ( Pl , Kane ( P ) , 
and Kendal l (P )  Count i es :  

o M i ch i gan - 1 2 -county area ,  i ncl ud i ng Ingham ( P) and Jackson 
( P )  Count i es . 

o North Carol i na - 20- county area , i ncl ud i ng Durh am ( P) , Person 
( P ) , arid Granv i l l e  ( P )  Counti�s , and a .port i on of southern 
Vi  rg i n i a . 

o Tennessee - 2 1 - county area ,  i ncl ud i �g Bedford ( P) , Marshal l 
( P ) , and Rutherford ( P) Count i e s .  

o Texas  - e i ght-county are a ,  i ncl ud i ng El l i s ( P )  County . 

The pr i mary i mpacted count i es are those host i ng sse faci l i t i es and are 
dzs i gnated { Pl . A l t hough Wi l l i amson County , Tennessee , hosts a smal l 
�egment of the r i ng ,  i t  i s  excl uded from pri mary status due to sparse 
popul ati on in  the part of the county affected by the sse a s  compared to 
t he rest of the county . 

Data used to deve l op these descri pt i ons of the soc i oeconom i c s  for each 
s i te appear i n  Vol ume I V ,  Append i ces 5 and 1 4 .  The most recent publ i cl y  
a�a i l abl � stat i st i cs were used a s  the bas i s  o f  these descr i ptions . 

4 . 9 . 1 . 1  Economi c Acti v i ty, L abor Force . and Income 

Tabl e 4 - 25 sh ows ROI econom i c  stat i st i cs .  

� . 9 . 1 . 2  Demograph i c s  and Hou s i ng 

Tabl e 4 - 26 presents ROI popul at i on trends a s  wel l as hous i ng deta i l s .  

4 . 9 . 1 . 3 Publ i c  Serv i ces 

Publ i c  serv i ces provi ded by l ocal governments were anal yzed based on 
October 1 982 empl oyment data . Such l ocal publ i c  serv i ce s  i ncl ude the 
admi n i strat i on ,  operat i on ,  and ma i ntenance of the government , trans 
portat i on systems , envi ronmental and hous i ng devel opment , and ut i l i t i e s ,  
a s  wel l  a s  the serv i ces a s  deta i l ed bel ow .  

lCHP4Y3368849 [IS Vol ume I Chapter 4 
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Tabl e 4-25 

COMPARI SON OF ECONOMIC STATISTICS IN THE REGIONS 
OF THE S ITE ALTERNATIVES 

Parameter 

Tctal employment growth 

1969- 1984 (in X )  

Unemployrr£nt ( i n  X, 1984) 

Employment by Sector 

(in %, 1984 ) 

AI co 

1 1 7 . 6  91 . 1  

4 . 1  4 . 8  

I L  M l  HC TN TX 

9 . 0  3 . 5  39 . 2  42 . 2  74 . 1  

8 . 2  1 0 . 4  5 . 8  6 . 6  3 . 8  

Services 2 5 . 4  24 . 6  26 . 5  2 5 . 8  2 1 . 2  23 . 7  23 . 7  
Manufactur i ng 1 3 . 2  1 2 . 0  1 9 . 3  22 . 7  24 . 2  1 9 . 8  1 6 . 5 
Construct i on 8 . 0  6 . 2  3 . 7  2 . 8  5 . 4  5 . 5  6 . 6  
Other 53 . 4  57 . 2  50. 5 48 . 7  49 . 2  51 . 0  53 . 2  

Per cap ita personal i ncor.e 1 4 . 557 1 7 . 696 1 6 . 932 1 5 , 71 6  1 3 , 565 1 3 . 2 1 6  1 7 . 405 
( in  FY88 $ )  

Sources : Ar i zona Department of Economi c  Secur i ty 1988 ; Colorado Department of Laber 'a�d Employment 

1 988; I i l i no i s  Department of Employment Security 1988 ; M i chigan Employment Security 

Commi ss ion 1988; North Caro l i na Employment Secur i ty Commi ss ion 19E� ;  Tennessee Department 
• of Employment Security 1988; Texas Employment Commiss ion 1988 ; U . S .  Counc i l  of Economic  

Adv i sors 1988 ; U . S .  Department of  Commerce, Bureau of  Economic Analys i s  1986; V i rg i n i a  
Emp loyment Commiss ion 1988 . 
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T�bl e 4 -26 

COMPARI SOH OF FOPULAT I ON PJm HOUS ING I N  THE REG I ONS 
OF THE S ITE ALTERNATIVES 

Para;neter AZ co I L  ,.. r 
. .  �IC Til TX 

-----" --. --

PGPu 1 8 t i�n 
en; i l  ions ) 

1 930 act�a l 2 . 13 1 . 82 7 . 24 4 . 63 1 . 56 1 . 1 2  2 . 66 

1 985 es t H i�i �,zd 2 . 50 2 . 04 7 . '1 1  4 . 46 1 . 65 1 . 19 3 . 1 5 

Pop" lat hn growth 53 . 2  3 0 . 2  2 . 0  - 1 . 8  13 . B  19 . 5  19 . 3  

( 1970- 1930) 
(as % of  1(70) 

Tola l yea r-round 0 . 84 0 . 7 3 2 . 7  1 . 7 0 . 59 0 . 43 1 . 0 

hOus i ng un i ts ( 1980) 

( .� i 1 1  ions ) 

HO:J s i ng permi ts i ssued 34 18 5 4 18 1 6  3 1  

1981- 1986 

% of Actua l Hous i ng 1980 

1 980 vacancy rotes (X) for 
yee.�·-roJnd hous ing un it s  
ava i l ab i e  for o::cupancy 
- owner-des 'i gnated 2 . a  2 . 9  2 . 0  1 . 3 1 . 4 1 . 7 2 . 5  
- renta l  un i t s  1 1 . 7  7 . 7  6 . 4  7 . 2  6 . 4  7 . 3  1 0 . 2  

S:::u�'ces : U . S .  Depart:nent of COtlrnerce , Bureau of C.ensus 1882J , 1382b,  1933, 1985, 1987a , 1987/88. 
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An i mportant i nd i cator used i s  " level of Serv i ce "  ( lOS ) . Th i s  i s  s i mpl y 
the rat i o  of government empl oyment  i n  a part i cul ar sector to the total 
reg i onal popul at i on .  Th i s  concept i s  not w i thout fl aws . Vary i ng 
degrees of out - of- reg i on serv i ce prov i s i ons , d i fferi ng l evel s o f  
mech an i zat i on by government agenc i e s ,  vary i ng l evel s o f  cri me and heal th 
probl ems , etc . , can d i stort the s i gn i fi cance of the lOS as an i nd i cati on 
of actual serv i ce prov i ded . The measure i s  useful , however,  as  an 
i nd i cat i on of the magn i tude by wh i ch reg i onal popul at i on i mpacts woul d 
i ncrease needs for l ocal government empl oyment .  Tabl e 4 -27 presents the 
cal cul ated lOS for each s i te ROJ for the fol l owi ng  servi ces . 

A .  General Educat i on 

General educat i on i ncl udes al l serv i ces rel ated to pri mary ,  secondary ,  
and h i gher publ i c  educat i on prov ided at  the  l ocal l evel . 

B .  Pol i ce Protect i on 

Al l l ocal government enforcement of l aw and order are con s i dered , 
i ncl ud i ng coroners ' offi ces , tra i n i ng academi e s ,  i nvest i gat i on bureaus , 
and l ocal j a i l s  and detent i on centers . 

c .  F i re Protect i on 

Thi s category i ncl udes l ocal government fi re protect i on and preventi on 
act i v i t i e s ,  as wel l as ambul ance , re scue , and other serv i ces provi ded by 
fi re protect i on agenc i e s .  Vol unteer fi refi ghters who rece i ve compensa
t i on per fi re were cal cul ated i nto ful l - t i me equ i val ent ( FTE )  val ues as 
part - t i me empl oyees . 

D .  Heal th 

Th i s  category i ncl udes publ i c  serv i ces  rel ated to heal th i ncl ud i ng 
admi n i strat i on of l ocal publ i c  heal th programs , i mmun i zat i on programs , 
heal th  and food i nspect i on acti v i t i es ,  c are i nst i tut i ons and publ i c  
ass i stance programs for the needy , and county- operated med i cal care 
fac i l i t i es wh i ch prov i de i n - pat i ent care . 

4 . 9 . 1 . 4 Publ i c  F i nance 

Sources of i ncome to the states are shown i n  Tabl e 4 - 28 .  Taxe s to i nd i 
v i dual s are al so  tabul ated . 

4 . 9 . 2  Infrastructure 

4 . 9 . 2 . 1  Tran sportat i on 

A compari son of exi st i ng transportat i on systems among propo sed SSC s i tes 
i s  presented i n  Tabl e 4 - 2 9 . 
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Tabl e 4-27 

COMPARI SON OF LEVELS OF PUBLIC SERVICE IN  THE REGI ONS 
OF THE S ITE ALTERNATIVES AS MEASURED BY NUMBER 

I N  GOVERNMENT EMPLOYMENT PER 1 , 000 POPULATION 

Paralneter AZ co I L  101 1  fie TN 
( Number of t'fllp l oyees per 1 , 000 popu lation )  

Genera l education 1 9  1 9  1 6  1 7  20 15 

Pol ice p,'otec t i on 3 3 4 2 2 2 

F i re protect i on 1 

Hea lth 3 3 2 3 3 4 

A l l  othar<l 1 1  9 1 0  8 7 9 

TX 

2 1  

3 

3 

1 0  

aLoca l govermrent emp loyees not prev i ou s lY c l ass j f i ed ,  inc l ud i ng admi n i st ra t i on a:ld support staff . 

Sources : A r i zona Department of Educa t i on 138 7 ;  Col orado Department of Educat i on 1987 ; I l l i no i s  

State Board o f  Educat ion 1987 ; Mich igan Department o f  Educat i on 1 987 ; North Caro l ina Board 
of Educat ion 1987 ; Tennessee Department of Educat i on 1987 ; Texas Educat ion Agency 198 7 ;  

U . S .  Depar-tment o f  COlTJllcrce 1 984 ; V i rg i n i a  D�pa rtmeflt o f  Educat i Oil 1987 . 
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Tabl e 4-28 

COMPARISON OF STATE GENERAL REVENUES (FISCAL YEAR 1986) 
AMONG THE SITE ALTERNATIVES 

Parameter AZ co I L  M l  NC TN 

(lI1i l l iOl1s of do l lars ) 

General sa les tax 1 ,459 737 3 , 366 2 , 587 1 , 384 1 ,866 

Sa les tax rate (%) 5 3 5 4 3 5 . 5  

I ncane tax 

I nd i v i dua l 7 02 9 56 2 , 645 3 , 248 2 , 2 07 67 

Corporate 17 1  1 17 860 1 , 450 512  269 

Motor veh ic le re la ted 426 267 1 , 186 923 620 496 

( Fue l s  and l i censes ) 

Other general revenues 1 ,847 2 , 413 8 , 237 8 , 300 4 , 181 3 . 188 

Sources : Commerce Clear inghouse 1987 ; U . S .  Department of Commerce 1987b . 

a Sa les tax rate increased to 6% effect ive FY 1987 . 

TX 

4 , 328 

6a 

NA 

NA 

1 , 655 

1 3 , 921  
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Tabl e 4 -29 
COMPARI SON OF EXISTING TRANSPORTATION SYSTEMS IN THE REGIONS 

OF THE SITE ALTERNATIVES 

Ari zona Colorado I l l inoi s  Mlch lg�n Horth Caro l 1 M  

Phoen ix Denver Chicago Detroit  Durham 

35 fINE 65 wsw 32 E 59 E 16 ssw 
Mob i le Fort Horgan Batav ia Stockbridge Butner 

5 H 2Q H 3 Wflll 3 HE 7 SSE 

1 - 1 0  a�d 1 -8 1 -76 and 1 -90 and 1-88 1-96 and 1-94 1-85 
I-70 

9 S 21 H 2 S 9 S 7 SE 

Few roads . Unpaved Paved Paved Paved and 
large ly unpaved unpaved 

A - B A A - D B - C A 

N/A MIA A - D A A 

B - C A A - D 8 - C II - 0 

Tennessee Texas 

Nuhv i 1 le Da l las 

30 NW 32 H 

Murfreesboro Waxahachie 

7 HE 6 "£ 

1-24 and 1-65 1-;'5E and 1 -45 

5 HE 4 E 

Paved and Most ly paved 
unpaved 

A - B A - B 
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ro 
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COMPARISON OF EXISTING TRANSPORTATION SYSTEMS IN THE REGIONS � 
-< OF THE SITE ALTERHAT!VES w 
w 
w 
co 
CP 
0'1 
0\ 

Ex isting Transportat ion 
Systems Arizona Colorado i l l ino i s  MIchigan North Cam H na Tenllllsse!! Texas 

--

Bill 
Murmer of ra I l  l i nes 
serving the s ite area 2 5 3 3 2 5 

ExIst i ng s iding/ra i l  spur 
In the s ite area Mob i le Fort Morgan FermI lab Jackson North of Murfreesboro Waxahachie 

Roug!!!IDnt 

Distance and d i rection from 
the campus to the c losest 
ex isting sid ing/ra i l  spur (ml ) 5 N 19 N 0 15 SII 7 \/ 6 HE 6 HE 

Closest c i ty In  the s ite 
area wIth passenger ra I I 
serv ice Phoen Ix Fort Morgan N5peryl l le Jackson None Kone Da l las 

Ai!: 
Closest major a irport Phoenix Sky Stap leto" O'Hare · Detroit  Ra Ie  I gh-Durham Na�hy i l le Oa l Ias/Ft . Worth 

Harbor Intemat lona 1 Internat lona 1 Metropo l 1tan Metropo i f tlln I nternationa l 

01 stance from campus to the 
closest major a i rport (ml) 3S NNE 60 \/SII 22 HE 45 ESE 2S S '  �S NHII 39 N 

.... ,.., );. .... - Closest genera I ay lat Ion a Ir- -to) ......... Vl f ield with corporate jet -;, 
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......... 0 f'+ 
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To�l e 4-23 (Cont ) 
CCHPARX SON OF £X I STHHi TftA.NSPORT,\TIOH SYSTEHS IN THE REGIONS 

OF THE S HE ALTERNATI'/ES 

Arllofla Colorado 1 1 1 1no 1 5  Hlchl!!an North taro l l n4 Tennen" 

Port serving tile s ite area : None None Ch lcago Detro i t  Portsmouth, VA f(aslw i l le 

Dl stan!;tl fl'Cllll �JIfIUI to tne 
closest port Iml ) 
lui service to ths s i te area 

lIlIl end/or trans It cCJIftJter 
service within tho l i to area 

"/A "/A 

No No 

No No 

3S E 58 E  

YID Ho 

Yes No 

1 .  A 1 1  di stances o1re pr�sl:l1ted liS d i rect stra Ight l ine di stances from the proposed ca�us locat 101' 
2 .  Level of Service: 
A: free flow with indIY it��l users v i rtua l ly unaffected by tne presence of other3 In the traffic straam 
6: Stable f low but the presence of other users in tile traffic stream beg ins to be r.otlceable 

lZ0 ENE 35 NIflI 

"0 No 

No No 

C :  Stll!!l. f l �  but gpel'4tlons o f  indiv idua l users bec�s S ign i f icantly aff ected by interact ions w i t h  (lt�r's I n  
t'" traffic f low 

0: High dens ity, but stable f low with speed and freedom to maneuver severely restricted lind the driver experiences a 
gl!nerll l ly poor level of c(J'.lfort and conveni ence 

Source: YoltJne IV, Append ix 5, Sect ions 5 . 1 . 1 1 . 2  through 5 . 7 . 1 1 . 2 . 
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Affected Env i ronment 4 - 9 1  

A .  Roads 

The proposed s i tes are typ ; c�l l y  l ocated i n  rural areas near l arge 
metropol i t an areas . The except i on i s  the I l l i no i s s i te wh i ch straddl es 
a d i v i d i ng l i ne between rural areas to the west  and urban areas to the 
east . Al l of  the proposed s i tes are w i th i n  reasonabl e dri v i ng d i stance 
( approxi mately  1 h) of  maj or c i t i es .  

One or two freeways/tol l ways are avai l abl e at each proposed s i te to pro 
v i de access from the nearby metropol i tan areas to the general s i te 
reg i on .  These freeways/tol l ways general ly  pass  cl ose ( 2  to 9 mi ) to the 
s i tes . One except i on i s  the Col orado s i te ,  wh i ch i s  approx i matel y 2 1  m i  
from the  cl osest freeway . These freeways general l y  exper i ence some 
traffi c congest i on d uri ng peak hours near the met�opol i tan areas , wi th 
the qual i ty of serv i ce i mprovi ng wi th d i stance from the metropol i tan 
areas . For the most  part , the l evel of serv i ce i s  suffi c i ent  on the 
freeways and tol l ways i n  the reg i ons of the proposed s i tes . 

Federal four- l ane , rural h i ghways are ava i l abl e i n  M i c h i gan , North 
Carol i n a ,  and Texas to prov i de access to and/or through the proposed 
s i te reg i ons . These h i ghways experi ence a good qual i ty of serv i ce dur
i ng peak hours . I n  I l l i no i s ,  a number of  State and l ocal four- l ane 
urban h i ghways are avai l abl e i n  the eastern hal f of the propo sed s i te .  
These h i ghways and roads i n  I l l i no i s general l y  experi ence a good to 
moderate qual i ty of  serv i ce ;  however,  some s i gn i fi cant congest i on occurs 
at l ocal po i nts  durj ng peak hours . 

A network of Federal and state two - l ane h i ghways i s  general ly  present to 
pro v i de access between freeways and smal l c i t i es and town s w i th i n  the 
s i te reg i o n .  H i g hways currentl y experi ence a good t o  moderate qual i ty 
of  serv i ce duri ng peak hours . Except i on s  i ncl ude Ar i zona ,  Col orado , and 
I l l i no i s .  Ari zona  has p aved h i ghways surround i ng the s i te reg i on ,  but 
on ly  one d i rt road cro ss i ng the s i te .  Col orado has onl y one paved h i gh 
way cro s s i ng the s i te and a network of  d i rt roads . The eastern hal f o f  
the I l l i no i s  s i te h a s  a n  exten s i ve network of two - l ane , Federal and 
State urban h i ghways . Some of the h i ghways i n  I l l i no i s  experi ence con 
gest i on at l ocal pO i nt s  duri ng peak hours . 

Local ro ads range from a l i mi ted number of d i rt roads i n  Ari zona  to 
al most  total l y  paved roads i n  I l l i no i s  and M i ch i gan .  A number of  h i gh 
way i mprovements are current ly  pl anned for t h e  proposed s i te reg i on s  
wi th  or wi thout the SSC . I n  Ari zon a ,  a port i on of  the Mari copa-G i l a  
Bend Road i s  currently bei ng upgraded from a d i rt road to a two - l ane 
h i ghway to prov i de acces s  to the new hazardous  waste faci l i ty under con
struct i on .  I n  North Carol i na ,  the Durham Northeast Loop , a four- l ane 
freeway , wi l l  be con structed i n  the l ate 1990 ' s  from 1 -85 to  the pl anned 
new commun i ty of Treyburn . 

I n  Tennessee , a new Interstate H i ghway 840 ,  i s  pl anned as  a southern 
bel t around Nashv i l l e .  1�840 wi l l  be constructed north o f  the proposed 
s i te i n  the l ate 1 990 ' s .  I n  add i t i on ,  U . S .  Route 23 1 from Murfreesboro 
to Shel byv i l l e ,  Tennessee , wi l l  be expanded from two to  four l anes i n  

1 CH P4Y3368861 E I S  Vol ume I Chapter 4 



Affected Envi ronment 4-92 

t he l ate 1990 ' s .  I n  Texas , a 4 -mi sect i on of 1 -35E  frcm 1 - 20 to south 
of Bel t l i ne Road i n  Dal l as County wi l l  be exp3nded from fo ur l anes  to 
� i x  l anes i n 1 99 1 . I n  add i t i on ,  U . S .  Route 287 , northwe s t  and southeast 
o f  M i d l oth i an ,  w i l l  be expanded from two l anes to fou r  l ane s  i n  1 989 . 
Naj oY' freeway and h ighway i mproveme n t s  are current l y  pl anned i n  the 
Fhoen i x ,  Den ve r , Ral ei gh -Durham, Nashv i l l e ,  and D�l l as/Fort Worth 
�etropol i t an areas . 

n .  Ra i l  

1\1 1 o f  the proposed s i te r�g i on s  are served by one or more ra i l  l i nes 
equ i p ped w i th ex i s t i ng s i d i ng s/ra i l  spurs . Many o f  these ra i l  l i ne s  
a c t u a l l y  cro s s  t h e  p roposed s i tes . l he I l l i no i s s i te has  an  eXi st i ng 
ra i l  s p u r  that serve s the Fermi l a b property c l ose to the proposed s i te .  
S i d i ngs/ra i l  spurs are l oc ated w i th i n  1 5  to 20 mi o f  the propc s ed c ampus 
l o:at i on i n  Col orado and M i �h i g a n . The rema i n i ng s i tes  have exi s t i ng 
s i d i ng s/ra i l  spurs wi t h i n  10 mi . 

M'HR}\K pass enger ra i l  s e rv i ce i s  ava i l abl e i n  n e a rby c i t i e s for a l l pro 
posed s i te s  except North Carol i na and Te�nes $ee . I n  add i t i on ,  reg ul arl y 
s chedu l ed passenger ra i l  serv i ce i s  avai l abl e i n  M i ch i gan  al ong the 
Detro i t - Ch i cago r a i l corridor that pas s e s  t h rough Jacks on and A�n Arbor . 

C .  A i r  

Al l p�opased s i te reg i o n s  arc served by a i rport s that  are major hubs  i n  
t he U . S .  t r a n s port a t i on system o r  are q u i c k l y  becom i ng e s t a b l i s hed a s 
h u b s . There fore , good a i rl i ne tran sport at i on se rv i c e  i s  ava i l abl e to 
a l l o f  the s i t e s  e i ther through d i rect fl i g h t s  o r  s i ng l e connect i on s . 
The s t r a i g ht - l i ne d i s tan:cs from these a i rport s to  t h e  proposed s i te s  
vary frem 2 2  l11 i i n  I I I i no i s  t o  6 0  mi  i n  Col orado . 

Al l a i rport s serv i ng proposed s i te reg i on s  are g row i ng rap i dl y .  Two 
a i rports i n  North  Carol i na and Tennessee exper i ence on l y  m i n imal del ays 
to s ch edul ed a i rl i ne serv i ce .  The rema i n i ng a i rports are congested and 
expe r i ence greater del ays . A i rport expans i ons , i n c l ud i ng con s t ruct i on 
of n ew nmways , are p l anned i n  Ar i zon a ,  M i ch i g a n ,  and Texas  to reduce 
conge st i on .  I n  Col orad o ,  con struct i on o f  a n ew a i rport i s  expected to  
beg i n  i n  1 989 to al l ev i ate .congest i on and to  serve  the fo recasted s i gn i 
f i c a r. t  i ncre ase i n  fu t ure demand . At the pres en t t i me ,  there are n o  
p l zns to  construct add i t i on a l  ru nways at O ' Hare I nternat i onal Ai rport i n  
I l l i n o i s .  

. . 

Al l of  the propo s ed s i te reg i cns  a re served by n earby genera l  av i at i on 
a i rfi e l ds  cap abl e o f  handl i ng smal l ,  corporate jet  a i rcraft . The 
s t ra i g h t - l i ne d i stances to these fi el ds  from t he pro p o s ed campus l oca 
t i on s  v a ry from 6 m i  t o  t h e  DuPage Cou nty Ai rport i n  I l l i no i s  to 30  mi  
to  the Casa  Grande Mun i c i p a l  Ai rport i n  Ari zon a .  Add i t i on a l  ge neral 
av i at i on f i e l d s capabl e of  handl i ng 5mll l p i ston -eng i ne a i rcraft are 
a l s o  l oc ated n e a r  most of t h e  p r o p o s e d  s i te s . Th� c i t i e s o f  Waxahac h i e  
and M i d l oth i an ,  Texas , a re pl a n n i ng t o  st art con s t ruct i on i n  1 989 cn a 
new g e neral av i at i on a i rf i e l d  l ocated above t h e  p ropo sed col l i der r i ng 
n e a r  the  l oc at i on o f  i n te rmed i ate access s h a ft E 2 . 
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D .  r!aterwa.ys 

Water- borne transportat i on i s  not d i rectl y ava i l abl e to any of the pro
p o s ed sse s i tes . The I l l i no i s ,  Mi ch i gan , and Tennes see s i t e s  are served 
by ports l oc ated i n  C h i cago , Detro i t ,  and Nas h v i l l e ,  respec t i vel y .  
These  ports are l oc ated from 3 5  t o  60 m i  from the proposed camp u s  and 
requ i re r a i l and/o r  h i ghway transportat i on t o  tra. n s fe r  c argo t o  the 
proposed s i te s . The ports at C h i c ago and Detro i t prov i de acce s s  to 
oceango i ng s h i ps through the Great Lake s/St . l awrence Seaway System ,  
wh i 1 e  t h e  port a t  Nas hv i l l e  prov i des acc e s s  t o  ri ver barges o n  t h e  
Cumberl and Ri ver connected t o  t h e  M i s s i s s i pp i , Oh i o ,  and Tennessee r i ver 
tran s portat i on sys tems . The North C arol i na and Texas s i te s  are served 
by ports at Port smouth and Hou s ton , respect i ve l y .  These port s , l oc ated 
from 1 20 to 2 1 0  mi  from the propo sed s i tes , prov i de acc e s s  to oceango i ng 
s h i ps .  Ne i ther the Ar i zona nor Col orado s i te i s  served by a deep -water 
port . 
� 
L .  Publ i c  Tran sport at i on 

Publ i c  bu s and other tran s i t  s e rv i ce s  are general l y not ava i l abl e to 
p ro po sed SSC s i te s . Typ i cal l y ,  s erv i ce i s  ava i l abl e in the ne arby l arge 
metropol i t an areas but does not extend out to the proposed s i te areas . 
The except i on i s  I l l i no i s  wh i ch currerlt l y  has publ i c  bus and ra i l  rap i d 
tran s i t  serv i ce ava i l ab l e  t o  s ome commun i t i e s al ong the Fox R i ve� Val l ey 
c l ose to t h e  proposed campus ; howe ver,  serv i ce i s  not provi ded d i r e c t l y  
t o  the Fermi l ab campus .  

Tax i serv i ce s  are al s o  general l y  not ava i l abl e to the propo s ed sse 
s i te s . One except i on i s  I l l i no i s wh i �h has taxi serv i ce avai l abl e 
t hroughout the Fox Ri ver Val l ey ,  i ncl udi ng the  proposed camp u s  l oc at i cn .  
l i m i ted tax i serv i ces  are avai l abl e i n  smal l c i t i e s near al l the s i tes 
except Ari zon a a�d Tenne s see . L i mi ted a i rport l i mou s i �e serv i ce i s  al s o  
ava i l abl e from smal l c i t i e s n e ar t h e  I l l i � o i s  a n d  M i ch i gan s i tes . 

Rental  car serv i ce s  a re general l y  ava i l abl e at the major a i rports and 
o ther l ocat i ons  i n  the nearby maj o r  metropol i tan are as fo r al l proposed 
s i tes . These serv i ces curren t.l y prov i de· pri mary tran s porta t i o n for 
v i s i tors . Add i t i onal l i mi ted s e r v i ces are ava i l abl e i n  smal l c i t i e s 
near al l of t h e  proposed s i t e s . 

R i de - shar i ng , carpool , vanpoo l , and park - and - r i de l o t programs are typ
i ca l ly c oord i n ated and/or spon sored by publ i c  agenc i e s i n  t h e  n e arby 
metropol i t an are a s . Except at the I l l i no i s s i te ,  these  programs gener
al l y  do not extend out t o  the proposed s i t e areas . 

Para - tran s i t  serv i ces for aged and hand i capped c i t i zens  are typ i cal l y  
ava i labl e t h roughout t h e  nearby major metropol i tan area s . These ser
v i ce s  extend to the proposed si te area i n  Col orado , I l l i no i s ,  North 
C arol ina , and Tennes see . Serv i ce s typ i cal l y  o ffer demand respon s e  
d o o r - t a - door tran s portat i on i n  v a n s  or  smal l  b u s e s  to prequal i fi ed 
c i t i zen s .  
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4 . 9 . 2 . 2  Ut i l i t i es 

A compari son o f  ex i st i ng uti l i t i e s  sys tems among the proposed sse s i tes  
i s  presented i n  Tabl e 4 - 30 . More deta i l ed i nformat i on and references 
are presen ted for each o f  the proposed s i tes i n  Append i x  5,  Sect i on s  
5 . 1 . 1 1 . 2 through 5 . 7 . 1 1 . 2 . 

A .  El ectr i c i ty 

Each proposed sse s i te i s  served by a fa i rl y  compl ete network of  h i gh 
vol tage ( HV )  and/or extra - h i gh -vol tage ( EHV) transmi s s i on l i nes . 

The capac i t i es of the ut i l i ti e s  are further augmented by the i r  membe r 
s h i p  in  one of  the North Amer 'i can E l ectri c Rsl i ab i l i ty euunc i l  ( NERC ) 
reg i on s . The stated goal s of  th i s  org an i zat i on i ncl ude the opportun i ty 
to pres erve the  stabi l i ty and rel i abi l i ty of  the member systems , and t h e  
des i re to  promote adequate reserve marg i n s  for each . I nd i v i dual  n etwork 
capa b n i ty i s  backed up by reg i onal i ntert i e s  to ne i ghbor i ng e l ectr i c 
ut i l i ty systems ( North Amer i c a Rel i ab i l i ty Counc i l  1 987)  . 

• The majo-ri ty o f  el ectri c u t il i t 'j e $ have pl anned for future add i t i on s  to 
generat i ng capac i ty .  For mo s t  states , add i t i onal capac i ty i s  due on
l i ne by the m i d - 1 990 ' s .  For I l l i no i s  and M i c h i gan , i t  i s  due by the end 
of  1 988 ; for Ar i zona ,  i t  i s  due by 2005 (Ari zona Publ i c  Serv i ce Co . 
1 986 ) . 
Ar i zona  h a s  pl anned to construct several new 230 - kV tran smi s s i on l i ne s 
and substat i on s ,  i ncl ud i ng a new 230 - kV l i ne between the ex i st i ng Santa 
Ro s a  and G i l a  Bend substat i on s  wh i ch wi l l  serve the sse . Construct i on 
i s  schedul ed t o  beg i n  i n  1 996 , wi t h  a p l anned i n - serv i ce date of  1 997  
(Ar i zona Publ i c  Serv i ce Company 1 988 ; U . S .  Department of the I nteri or ,  
Bureau  of Land Ma�agement , no  dat e ) . 
Pl a n s  are current ly  under way to rel i eve heav i l y l o aded transmi s s i on 
l i ne s  northeast  o f  Denver by uprat i ng certa i n ex i s t i ng l i ne sect i ons  and 
to construct a new 230- kV l i ne between the Aul t Substat i on and the 
Ft . St . Vra i n  Sw; tc hyard in  the next 3 to 5 years ( Eastom 1 988 ) . 

B .  Natyra 1 Ga.s 
Each propo sed s i te i s  served by a network of  natural ga s  p i pel i ne s  cur
rentl y s uppl y i ng both the s i tes  and the surround i ng reg i on s . Tabl e 4 - 30  
l i st s  the reg i onal suppl i ers to each state ' s  proposed s i te . 

C .  Tel ecommun i cat i ons  

E a c h  o f  the proposed s it es i s  served by at 1 east  one  maj or tel ecommuni 
cat i on s  carri er . I n  several states , the tel ecommun i cat i ons l i ne s  pre
sent ly  avai l abl e are fi beropt i c  l i nes ; i n  others , these are be i ng phased 
i n  on an on -go i ng bas i s .  
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Table  4-30 
COMPARISON OF EXI STING UTI LITY SYSTEMS IN THE REGIONS OF THE SITE ALTERNATIVES 

Par_ter 

Electricity 

R .. '�.l �t l mlf:1 

TotA 1 "�lilt)' of Iflrvlnp 
ut I l lt les (MIl) 

MERC region membersh ip 

, Capac ity of NERC 

region (JIll) 

�rvl"ll ,u�t.t lon, 

Construct ion �r 

ava i lable (kV) 

Future upgradesl 

add I t Ions (MIl) 

Arizona 

APS. SliP 

4 .  SIlO 

IISCC 

14,500 

(AI portion) 

Sanh ROil' 
G i la Bend 

69 

340 

(by 2005) 

Colorado I l l inois 

PSco, Trt-Stlte. C�""" lth 

. IaEA Edison 

4,900 2"400 

IISCC MAIN 

9 . 357 48. 100 

(CO port 1011) 

Starr ' , .... , hllt lng 
Big Sandy ' Fenal lab 

Oan lela Park 

12 . 5 12 and 34 

and 115 

695 1 . 100 

(mid-90 ' s) (by 1988) 

Michigan lIorth Carol ina Tennessee 

CPCo • Duke. P I�t TVA 

Detro it Edison CP&l 

1�.50<l i8. 500 32, 100 

ECAR stRC SERC 

U.500 137 .000 137,000 

"tnt,. /leJCboro- IIl,Itlwrford/ 

Majest leI Mettod/Person- Maury 

T�lns Henderson 

25 and 1 3 . 2  23 46 

1 . 100 1 . 000 4.800 

( by U188) (m1d-90's)  (mld-90'1)  

Teul 

TU [ lect .. lc;  

19 .4110 

ERCOT 

47.400 

B ig 8_ and 

Venus/l imestone 

and lIatennl l l  

69 

5.000 
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Tabl e 4-30 (Cont) 

COMPARiSON OF EXISTING UTILITY SYSTEMS IN THE REGIONS OF THE SITE ALTERNATIVES 

Parall'l!ter 

Natura 1 Gas 

Regional suppl iers 

Conmun leat Ions 

Reglona I ut I l l t  les 

Closest SWitching center 
(and distance) (ml ) 

Type of te leconr.llln Icat Ions 
l ine presently ava 1 lab Ie 

Arizona Colorado 

APS CIG 
Sout'-st Gas PSCO 

El Paso Natura l Gas 
SRP 

Blllck Mounta in Hat . Gas 

Moonta I n Be 1 1  Mounta I n  Ce 1 1  
�T80T AT&T 

Wiggins Te l. Co. 

"ar tcopa Fort Morgan 
( 23)  (20) 

Copper Cab Ie Copper Cab Ie 

I l l inois 

HI Gas 

I l l inois Be l l  

Geneva 
(5) 

F iber Optic 

Michigan 

CPCo 
Michigan Con
so l Idated Gas 
Southeastern 
Mlchigan Gas 

�Ichlgan Be 1 1  
A l ltel M ichigan 
Gener'a I Te le-

phone of Michigan 

Stockbridge 
(3)  

Copper Cable 

Horth Carol ina 

PSNC 

GTE South. 
Central Tele-

phone 
Southern 

Be l l  
Caro l I na 
Telephone 

Roxboro 

( 15) 

Copper Cab Ie 

Tennessee 

United Cit les 
Gas Co. 

South Cent ra I 
Be l l  

Murfreesboro 

(7) 

F i ber Opt Ic 
Copper Cab Ie 
DIglta 1 Radio 

Route 

Texas 

Lone Star 
Gas Co. 

Va lero Energy 
Corp. 

Texas 
Ut i l it ies 
Fuel Co. 

Sout'-stern 
Be l l  

COHTEL 

Waxahachie 

(6) 

F iber Opt ic 
Copper Cab Ie 
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4 . 1 0 CULTURAL AND PALEONTOLOG I CAL RESOURCES 

4 . 10 . 1 Cul tural Resources 

4 . 1 0 . 1 . 1  Known N a t i Q�al-1teg i ster S i tes/Sacred S i tes  

On l y  l i mi t ed c u l tural re s ource �urveys have been cond u cted at the pro
po sed s i te s . Al l s i te s  h ave recorded p ropert i e s  wh i ch have not be2n 
thoroug h l y  eva1 u ated ag a i n ;;; t the N.at i o!l al Reoi�!.er . None o f  the pn}
posed s i te s  has had a compl ete i n t en si ve cul tural re source s u rvey . 

Nu N a t i ve Ame r i can s ac red s i tes h ave yet been i dent i fi ed at any of t h e  
proposed s s e  s i te s , a l t hough buri al s a r e  known from archaeol og i ca l  s i te s  
w i t h i n t h e  v i c i n i ty of several o f  the proj ect a re a s . 

The Butter f i el d St age C oach route and the Juan Baut i s t a  de An za � 1 1 s tor i c  
T ra i l a r e  h i s t or i c  thorough fare s wh i ch cr o s s  the proposed Ari zona sse 
s i te and cou l d  be �1 i g l bl e  fOt� the t!at i on1l  R�1t�ter. ( U . S .  U2partment o f  
t h e  I n te r i or ,  Nat i onal  Park Serv i ce 1 985 ) . I n  Col orado , s i x  recorded 
h i s to r i c  s i t e s  1 0c ated al u�g propo sed ac(e�s r� a d s  ate con s i dered e l i 
g i bl e  for t he N..� .. t_i9nal_Reai.ster (Joyner 1 988) , I n  I l l i no i s some 
recorded s i te s  are currently be i ng eval u ated . I n  M i c h i g an t hree re 5 i 
dences , t h e  Spr i ngman Centenn i al Farm ,  t h e  Cady Centenn i al Farm ,  and 
s t ruct un' " R- S 1 6 ;! , are con s i dered el i g i b1 e  for t he .tlgJ i on.?J...J�es.istf'r .  
O n e  o f  t h e s e , t h e  S p r i ngman Centenn i al Fan;}, i s  1c.�c a t ed i n  t h e  p rop ,j s E::d 
i njector  area ; the other two s i te s ? t h e  C ddy Centenn i al f arm and ths 
s t ru c t u re reco rd�d as  R .. · 5 1 6 ,  are l oc a ted  v,; i th i n  1/4 of a mi l e  of t he 
i n t ermed i a t e  acce s s  (6 and the future ex p an s i on a r e a , respect i vel y .  I n  
North Carol i n a ,  the Dudl ey Cunn i ngham hou s e ,  l ocated w i th i n  the proposed 
far c l u s t e r ,  may be el i g i bl e . I n  Tenn e s s ee , t he S anders Far m ,  l ocated 
w i th i n  the fut u re expans i on area , and the h i stori c archaeol og i cal  s i te 
referred to a s  t h e  Sp a i n  Ranch , l ocated i n  t h e  c ampus are a ,  a re con 
s i dered el i g i bl e  for the NaJ i ona.l _ R�£ii5ter  ( F i el de r �  Prouty and Spi res 
1 988 ) . No p ropert i e s i n  the Texas  proj ect area h ave yet be€� con s i dered 
fo r N�t i onal  Pggis ter sta t u s . 

Major BlM e n v i ronmental  cverv i ews perta i n i ng to  the proposed Ar i zona 
p roj ect area i nvol ve the lower G i l a  Sout h Resource Man agement Pl an ( RMP)  
and  the W i l dernes s Envi ronmental  Impact St atemen t  ( U . S .  Department of 
the I nter i or ,  Bureau o f  l and Man agement 1 985 , 1 9 81 ) . Three h�ndred and 
n i nety s i te s  we re recorded on BLM l ands and over 20 , 000 were pred i cted 
w i t h i n  the ent i re BLM st udy area wh i ch i ncl udes the p roposed �SC s i t e .  
Several phases o f  f i el d  research at the p roposed Ari zona sse s i te I I�ve 
been comp l eted by Ar i zo n a  State U n i vers i ty ( $c h a ld ey and R i ce 1 986 ; 
Bos twi ck 1 986 ) . Seven preh 1 stor i �  s i te s  h ave bean 1 0c ated : a l i th i c  
qu arry ,  two b a s e  camp s , two sherd scatters , one s i te wi th rock p i l e s and 
s he rd sca tters , and one s i te w i th roc k p i l es . l he ten h i s tor i c  s i te s  
i den t i fi ed i ncl ude the route of t h e  Butterfi el d St age Coach L i ne wh i ch 
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i s  assoc i ated wi th Angl o -Amer i can settl ement of  the s outhwest , and por
t i ons  of the Juan Baut i st a  de Anza  H i stor i c Tra i l wh i ch i s  associ ated 
wi t h  Span i s h sett l ement of  Ca l i forn i a .  Other h istor i c  s i tes i ncl ude 
f i ve h i stor i c structures ( of wh ich  one rema i n s stand i ng i n  the proposed 
SSC campus area) and three scatters of h i stor i c  art i facts wh i ch re fl ect 
attempt s made duri ng the 1 93 0 ' s  to establ i sh homestead s on the pl a i n s 
near the Mari copa Mounta i ns .  The h i story of h omestead i ng i s  an i mpor
tant process i n  the Euro-Amer i can settl eme:1t of  the ar i d  southwest . 

Interv i ews w i th el ders and rel i g i ous  spec i al i sts among the  Nat i ve 
Ameri can groups res i d i ng near the proposed s i te suggest that the 
Mar i copa Mounta i ns are v i ewed as  wi l derne s s ,  but no sacred s i tes have 
been i dent i fi ed ( Sahr n . d . ; Butl er and Fl etcher n . d . ) .  

B .  Col orado 

Th i rty- e i ght h i stor i c and archaeol og i cal propert i es are currentl y 
recorded wi th i n  the general v i c i n i ty of  the proposed Col orado sse s i te 
i ncl ud ing 22  pre h i stor i c  archaeol og i cal s i tes , three h i stor i c  arch aeo
l og i cal s i tes , n i ne s i tes  w i th h i stori c stand i ng structures , three 
h i s tori c cemeteri es ,  and an archaeol og i cal  s i te wi th both preh i stori c 
and h i stori c components . Two o f  the preh i stor i c s i tes  conta i n  buri al s .  
W i th the except i on of the Fort Morgan  Post Offi ce and the Ra i nbow Arch 
Bri dge i n  Fort Morgan , wh i ch a re l i s ted en the Nat i onal  Reg i ster ,  none 
of these s i tes  have been eval uated . Among the s i tes  recorded as to 
d a t e , on ly  one camps i te ; s  recorded a s  potent i al l y wi th i n  the boundar i e s  
o f  the proposed col l i der ri ng . 

Local res i dents and amateur archaeol og i sts  report several add i t i onal 
h i stor i c s i tes near the proposed Col orado sse s i te ,  i ncl ud i ng two ceme
teri es , - three school s ,  and an area re ferred to  as God ' s  Hal f Acre . 
Located near i ntermed i ate access  E - 4  i s  Steyaert Ranch wh i ch i s  s a i d  to 
conta i n  12  to 15 Nat i ve Ameri can s i tes .  At l east s i x  g raves are l ocated 
on Hough Farms w i th i n  the expans i on area . The Pl easant R i dge School i s  
w i th i n  the col l i der ri ng easement between F - l  and E - 2 . None of these 
s i tes  h ave been eval uated . 

Dur i ng an archaeo l og i cal survey o f  port i ons of  the proposed new roads to 
the proposed Col orado sse s i te (Joyner 1 988) , seven preh i stori c s i tes 
and ten preh i stor i c i sol ated fi nds were i dent i fi ed i n  potenti al l y  
affected areas . S i x  o f  the s i tes  are open l i th i c  scatters ; the other i s  
an open l i t h i c/cerami c scatter .  As a re sul t of a correspond i ng h i stor i c  
survey ten s i tes were recorded : s i x  i rr igat i on d i tches and canal s ,  two 
school s ,  one grange hal l , and one barn . I n  consul tat i on wi th the 
Col orado Offi ce o f  Archaeol ogy and H i stori c Preservat i on ,  s i x  of these 
s i tes were cons i dered el i g i bl e  for the Nat i onal Regi ster : Speer Canal , 
Fort Morg an Canal , Heres Canal , Denver Hudson Canal , Sunnydal e School , 
and the Work Fam i l y  Barn . 
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C .  I l l i n.o i s 

Pri or to the s i t i ng s tudies  for the proposed I l l i no i s SSC s i t e ,  88 pre
h 'i s tor i c  s i tes were recorded i n  t h e  n e arby town s h i p ::; . A sys temat i c  sur
vey was conducted pri or to construct i on of Fermi l ab ( earl y ] 970)  a�d the 
rema i nder of  the Fermi l ab property was recent l y  surveyed (Jeske 1 986 ) . 
SSe - rel ated f i e l d  wo rk compl eted to date has  focused on potent i al l y  
affected areas o f  the col l i der ri ng .  Seventy - e i g h t  preh i st or i c  s i te s 
have been i dent i fi ed i n  the proj ect area . One s i te w a s  i dent i fi ed i n  
i ntermed i ate access  area E2 . Twe n ty - fi ve s i tes  h a v e  been . i d8nt i f i ed 
w i t h i n  t h e  far c l uster ,  two .,..i i th i n the n e a r  c l uster , and thrE'e wit h i n  
acqu i s i t i on l ands near  the Ferm i l ab compl ex ( Mc G i msey e t  a1 . 1 986 ) . 

S i xteen s i te s  cou l d  be a ffected i f  al tera t i on s  are made to  the  l ocat i on 
of the proposed col l i der ri ng . Th i s  coul d i nvo l ve t h ree s i tes l ocated 
near i ntermed i ate  access  area E2 , two each near serv i ce are a s  F3 and F4 , 
f i ve s i te s  i n  the far cl uster,  and fou r  s i tes i n  t h e  near cl uster . I n  
add i t i on ,  1 1  h i stori c archaeol og i cal  s i tes  have been i dent i f i ed and 
ver i fi ed to  date w i th i n  the project area . Ten h i stor i c  cemeter i e s  have 
al so been i dent i fi ed near the proposed s i te .  One of these i s  l ocated on 
the Ferm i l a b  property and one i s  w i th i n  the easemen t  corri dor of the 
col l i der ri ng al i gnment . 

Al l u n i ncorporated rural sect i ons  associ ated w i t h  t h e  proposed I l l i no i s 
sse s i te have been surveyed duri ng prev i ou s  h i stor i c  structures surveys 
( I l l i no i s Department of Con serva t i on 1 97 2 a ,  1 9 7 2 b , 1 974a ,  1 9 74b) . O f  
t h e  587 s t a nd i ng struc tures i n  t h e  proj ect v i c i n i ty ,  o n l y  f i ve 
structure s  l i e wi th i n  areas des i gnated for i ntermed i ate acce s s ,  serv i ce 
areas , b u r i ed beam z o n e  acces s ,  Dr i nteract i on oo i nt s .  One h i stori c 
structure i s  l ocated at the proposed intcrmed i a�e access  E7 , one each at 
serv i ce areas F4 , F7 , and F9, 37 w i th i n  the n e a r  cl uster,  37  wi th i n  the 
far cl uster,  30 wi th i n  beam absorber ea sement areas , one at  J4 , and 62 
i n  the col l i der ri ng easemen t .  

O .  Mi c h i 5.H�.n 

One hundred and twenty-fi ve preh i s tor i c  a rchaeol og i c al s i tes  are 
recorded w i th i n  the v i c i n i ty of the proposed M i ch i gan SSC s i te ;  however,  
an i n ten s i ve arch aeol og i cal survey has  not  been undertaken at potent i al 
i mpact areas . Seven recorded s i tes are l ocated w i t h i n  the proposed 
fac i l i t i es boundar ies . One s i te each i s  l ocated i n  the area of 
i ntermed i ate access E3 , i ntermed i ate acce ss  E2 , serv i ce are a F l , th;? 
near c l u s ter ,  a nd the buri ed beam zone ; twa are l ocated wi th j n  the 
col l i der ri ng easement .  A mi n i mum of 82 h i s tor i c  archaeol og i cal s i tes 
o f  varyi ng potent i al are pred i cted w i t h i n  the project s i t e .  

As a resu l t o f  an i ntens i ve h i stor i c  bu i l d i ngs  i nventory ,  a total o f  243 
sfructures  were eval uated . One hundred and twenty- one are l ocated 
w i th i n  the proposed M i c h i gan sse s i te .  Three of these structures coul d 
meet NatJcnal . Regi ster cri teri a .  The C ady Centenn i al Farm ,  an examp l e  
o f  
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Greek Rev i va l  arch i tecture , i s  s i tuated adj acent to i n term�d i ate acces s 
E - 6 . l .ocated wi th i n  1/4 mi o f  the  fu t u re expan s i on �rea i s  a structure 
( R - S 1 6 )  wh i ch i s  an examp l e of Goth i c  Rev i val  arch i tecture . The Spri ng
man Centenn i a l Farm ( R- I04 ) , l ocated w i th i n  the  proposed i njector are a ,  
i s  an exampl e o f  t h e  "gabl ed el l u  type . 

E s sen t i a l l y  no i nten s i ve archaeol og i c al  survey h a s  been u nderta ken i n  
the  act u a l  p roposed Horth C arol i n a sse proj ect ar�a and data are not 
av a i l abl e to pred i c t numbers or projected l ocat i ons  of  c u l tural 
resources . Exten s i ve h i s t or i c  s t ruc ture surveys h ave been compl eted i n  
Granv i l l e  and Durham Coun t i e s . E i ghty - n i ne preh i s t or i c  and h i s tor i c 
archaeol og i cal  s i te s  have been prev i ou s l y  recorded i n  the v i c i n i ty 
i ncl ud i ng part o f  the Bennehan - Cameron P"l antat i on ,  a s i te det£rm i ned to 
be el i g i bl e  for l i st i ng i n  the Nat i on a l  Reg i ster . H i stori c propert i es 
i nc l ude h o u s e s , �1 1 1 s ,  a church , a g rove , a bri dge , a tobacco factory , 
two mason i c  l odge s , a courthou s e ,  a depot , and a h i stor i c  d i s tr i ct . One 
s i te ,  the Dudl ey Cun n i ngham Hou s e ,  i s  l ocated be tween i nte rmed i ate 
acc e s s  E5 and s erv i ce area F 6 .  

Recorded archaeol og i cal  s i te s  i n  t h e  v i c i n i ty of  the proposed North 
Carol i na sse s i te i nd i c ate t hat the preh i stori c chronol ogy i s  repre
sEnted by a l l phases  of  the Arc h a i c  and Woodl and Peri od s . In add i t i on ,  
i t  i s  l i ke l y  that h i stor i c  arch aeol og i c a l  s i te s  a re prese n t . On t h e  
ba s i s of i n fo rmat i on ava i l abl e fro!1"! h i s t o r i ca '! re source s urveys , i t  
appears  tha t  t h e  s i gn i fi cant h i stor i c  s tructures i n  the proposed project 
area i l l ustrate  vernacul ar exampl es  o f  Georg i an ,  Federal , Greek Rev i val , 
V i ctori an , and earl y 20th - century rev i val arc h i tectural s tyl es . H i s 
tori c cemeteri es  are common i n  the proj ect v i c i n i ty .  

F .  Tennessee 

Twenty - s i x  prev i ous ly  recorded archaeol og i cal  s i tes  are l ocated i n  the  
v i c i n i ty of  the proposed Tennes see s s e  s i te i n  the  area . Several 
archaeol og i cal  surveys  have been undert aken nearby (Ward 1 982 , 1 985 a ,  
1 985b ; Duvai l 1 983 ; Faul kner and McCol l ough 1 973 ; Kl i ppel , E l mendorf and 
Graham n . d . ; D i c kson  1 916 ; Jol l ey and Newman 1 982 ) . H i stor i c al i nven 
tor i es  h ave been compl eted by the Tenne s see H i stori cal  Commi s s i on 
pert a i n i ng to State Route 99 ( Sl ater 1 985) . 

The Tenn e s see D i v i s i on of Arch aeol ogy conducted a recon na i s sance survey 
o f  p reh i s t o r i c and h i stori c arc h a eo l og i c a l  s i tes  w i th i n  the proposed 
Tennessee  sse s i te ( F i e l der , Prouty and Sp i res  1 988) . Three preh i s tor i c  
a rchaeol og i c al  s i te s  were i den t i f i ed .  Two s i te s  a re l ocated j ust  out
s i de the  e.o l l i der r i ng near  i ntermed 'i ate acce s s n o .  Anothe.' s it e  i s  
l ocated on  a terrace al ong North Fork Creek w i th i n  the propos ed far 
cl uster . E i ghteen poss i bl e  h i stor i c  arch aeol og i cal  s i te s , i ncl ud i ng the 
Thoma s Spa i n  Ranch , are l ocated wi t h i n  the ca�pus , i nj ector , and future 
expan s i on area s ; 25  potent i al h i stori c a rchaeo l og i cal  s i te s  are i n  the 
far c l uster ( F i el der , Prouty and Sp i re s  1988) . 
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T h e  Tennessee D i v i s i on of  Archaeol ogy and  the Tennessee H i stori cal Com
mi ss i on al so conducted a reconnai ssance survey to i denti fy h i stor i c 
structures . Forty bu i l d i ngs were recorded i n  the future expan s i on 
areas . One farm compl ex , the Sanders Farm , i s  con s i dered to be el i g i bl e  
for the Nat i onal Regi ster . The survey al so  noted a total of  1 0  ceme
t er i es near the project area dated from 1813  to 1856 . 

F .  Texas 

Several recent stud i es near the proposed Texas SSC s i te are i nd i cat i ve 
o f  the  cu l tural resources wh i ch coul d be l ocated i n  the are a . The Texas 
ArchQ8o l o g i cal Sal vage Project conducted archaeol og i cal stud i es before 
the C0�structi on of lake Bardwe l l ;  1 5  s i tes were l ocated ( Shafer 1964 ) . 

Arch aeol og i c al stud i es were undertaken pri or to the construct i on o f  
lakev i ew l a ke , l ocated part i al l y i n  El l i s  County ; 1 7  preh i stor i c s i tes 
and 25  h i stor i c s i tes were l ocated . A s i mi l ar study of the Ri chl and 
Creek Reservo i r  recorded 447 archaeol og i cal s i tes  and 488 h i stori c s i tes  
( Raab at  al . ) 982 ) . 

A h i stor i cal  sUr�ey of the nearby c i ty o f  Waxahach i e  i dent i fi ed 1 , 988 
s truc tures wh i ch predate 1935 .  (Hardy, Heck and Moore 1985a ) ; 65 of  these 
bu i l d i ng s  have been l i sted on the Nat i onal Regi ster . The c i ty of Enn i s  
s i mi l arl y features 1 t 286 h i stor i c structures i ncl ud i ng Nat i on a l  Reg i s te r  
propert i e s  (Hardy , Hec k ,  and Moore 1985b) . 

The Texas State H i stor i c Preservat i on Offi ce l i terature search and 
reconnai s s ance survey o f  the proposed Texas SSC s i te i dent i f i ed 1 7  
recorded preh i stori c archaeol og i cal s i tes . H i stori c structures i ncl ude 
houses ar,d farmste ad s , a cemetery , a truss  bri dge , and a cotton g i n/ 
we i g h  stat i on .  None of these w i l l  be d i rectly affected by sse act i v i 
t i e s .  I n format i on from previ ous  studi es w i th i n  the  Texas sse study area 
and nearby i nd i cate that archaeol og ical s i te dens i ty i s  l ow i n  upl and 
pra i r i e  envi rol1ments such as the proj ect v i ci n i ty .  However ,  a l l  preh i s 
tor i c  cul tural peri ods are l i kel y t o  be represented . Those s i tes  wh i ch 
h ave been i dent i fi ed are usual ly s i tuated a l ong l arger streams such as  
Mustang , Waxah ach i e , and Chambers Creeks , or adj acent to perenn i al 
spri ngs . 

H i stor i c  farmsteads dat i ng from 1850 to 1935  are present wi th i n  the 
project v i c i n i ty a n d  may conta i n  a vari ety of  structural type s .  Other 
rural h i stori cal resources i ncl ude m id - 1 9th or earl y 20th - century cotton 
g i ns and we i gh i ng stat i on s ,  churche s ,  cemeteri es ,  and br i dges , gas  sta
t i on s ,  and grocery stores . A bri ef f ie ld  reconna i ssance of the proj ect 
v i c i n i ty i nd i cates that rural h i stori c resources are more den sel y con 
centrated i n  the north , east , and central sect i ons of the project s i te .  
No i n format i on i s  ava i l able pertai n i ng t o  h i stori c archaeo l og i cal s i tes . 
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4 . 10 . 2  Pal eontol ogi cal Resources 

4 . 1 0 . 2 . 1  Sc i en t i fi c  Bac kground and Known Pal eontol oqi cal  Local i t i e s 

A .  Ari zona 

No known pal eontol ogi cal l ocal i t i es have  been recorded i n  the propo sed 
Ar i zona SSC proj ect area . 

B .  Col orado 

The Pl e i stocene al l uv i ums at the proposed Col orado SSC s i te h ave pro
duced l arge mammal fauna i ncl udi ng mammoth ,  camel , horse , buffal o ,  and 
smal l ground mammal s (Hunt  1954 ; Scott  1 9-62 , 1 963 ) . The Peori a Loe ss  
has  produced g i ant ground s l oth , peccary ,  camel , horse , and  badger and 
other smal l mammal s .  Hol ocene depos i ts ,  s uch  as the P i n ey Creek Al l u 
v i um ,  have produced faunal  materi al . Petri fi ed wood and i sol ated bone 
fragments  were recovered from nearby streams ( I ndeck 1988) . 

One Mesozo i c  i nvertebrate fos s i l  l ocal i ty i s  l ocated near the proposed 
Col orado sse s i te i n  the P i erre Shal e ,  on a tri butary drai nage to  Badger 
Creek ( Sharps 1 980 ) . F i sh and mar i ne  rept i l e  rema i n s  and part of  a 
mo �asaur h ave been recovered from the P i erre Shale near Fl agl er . 

The l ate Cretacecus Fox H i l l s  Sandstone i s  no t present i n  the area of 
the proposed Col orado SSC col l i dEf  ri ng but i s  potent i al l y affected by 
2ccess  road construct i o n .  Fos s i l pl ants , i nvertebrate s  (mari n e  mol 
l usks ) , fi s h - scal e s  and vertebrae , s harks ' teeth , and an i nsect are from 
the Fox H i l l s  Sandstone . The Larami e Forma t i on and the Denver Formati on 
occur i n  areas assoc i ated w i th proposed sse ro ad s  ( I ndeck 1 988) . F i sh ,  
amph i b i ans , rept i l es ,  mammal s ,  and d i nosaurs h ave been reccvered from 
the Larami e Format i on .  The Denver Format i on h a s  produced l ate 
C re t aceous l e aves and d i nosaur bones , and Pal eocene l eave s ,  and mammal , 
rept i l e  and amph i bi an bones and teeth ( Brown 1962 ; M i ddl e s ton  1 983 ) . 
Core s ampl e s  from fi ve areas i n  the v i c i n i ty o f  the  Pi'"oposed sse s i te 
reveal ed upper Cretaceou s  trace fos s i l s , i ncl ud i ng gastropod s ,  
brach i opod s ,  pel ecypods , and ammon i tes  (Kaufman and Batt 1 987 ) . No 
other known fos s i l l ocal i t i es are l ocated i n  the proposed SSC col l i der 
ri ng .  

C .  I II i no i s 

At the proposed I l l i no i s SSC s i te ,  fos s i l s wi th i n  the Quaternary dr i ft 
stratum woul d h ave the greatest potent i al for be i ng affected by con 
struct i on .  The Graysl ake Peat may conta i n  pol l en ,  p l ant macrofo s s i l s  
and vertebrate s  (K i ng 1981 ) ,  wh i ch general l y  underl i es swamp areas . The 
Cahok i a Al l uv i um has produced vertebrate fos s i l s  and mol l uscan shel l s  
(Haj i c  1 981 ; Grah am et al . 1 981 ) . The Equal i ty Format i on has  produced 
vertebrate ,  i nvertebrate and pl ant fos s  i l  s (Hei  n ri ch  1 982 ) . The Henry 
format i on has  produced vertebrate foss i l s  ( Parmal ee 1 967 ) . The Batav i a  
Member of  the format i on produced a mastodon , p l ant macrofoss i l s  and 
mol l uscan rema i n s  from outwash depo s i ts  recorded near the project  area 
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( Keyston 1966) . The Wedron fontati on occasi�any produced foss i l  
vertebrates ,  mol l usksf and pol l en i n  outwash depos i t s ,  Thi rteen fos s i l  
l ocal i ti es near to the proposed I l l inoi s sse s ite contai ned vertebrate 
foss i l s ,  pal eobotani cal  �i ns, and mol l usks .  

o .  Mi ch igan 

At the proposed Mi chigan sse s i te , gl ac ial remnants sue,," as  l akes , bQ9s , 
" and swamps ,  and aquat i c  kettles and bas i n s  may be fi l l ed wi th l ate 

Pl ei stocene peat � mucK, and marl deposi ts . These may a l s O'  cont a i n  
mammoth s and lIastodon rema i n s .  

Foss i l  s are abundant a t  some exposures of the lower Pennsylvan i a  Sag'iflaw 
format i on ;  the Grand ledge exposures h ave produced four major pri mit i ve 
pl ant g rou p s  and i nvertebrate foss i l s  (Keny 1 936 ; Dorr and Eschman 
1 9 7 1 ) .  ' 

The Mi s s i s s i pp i an Marshal l  formation has produced foss i l s  at nearby 
Stoney Poi n t  Quarry i ncluding a�monoids , cl ams , cri no ids , nautilo ids , 
and ostracods . The Blue Ridge Glaci al Esker has produced abundant cl am 
and i nvertebrate' fossi l s .  Tbe Mi ss i ss i pp i an Mi ch igan formation and 
Bayport l i me stone have produced fi sh foss i l s . The Bayport lime stone has 
al so produced pl ant rema i n s  (Dorr and fschman 1911 ) .  

Pl e i stocene fossi l s  previously l ocated in Ingham. Jacrc.son� l ivingston , 
and Washten aw Count i es i ncl ude : g i ant beaver , meadow vol e ,  muskrat, 
Ameri can mastodon , Jefferson mammoth ,  peccary ,  el k ,  deer,  moose , wood
l and mu sk  ox , and wh i te sucker ( Hol man 1 979 , 1 986 ; Skeel s 1 962 ; MacAlpin 
1 940 ) . 

E .  North Carol ina 

Accord i ng to the Korth Carol i na Geological Survey there are no crit ical 
pal eontol og i cal s i tes w i th i n  the proposed project are a .  

F .  Tennes see 

At the proposed Tennessee sse s i te, too Ordiv'ician Stones River Group 
con s i sts minly of limestone beds ' as does the Nashvi l l e Group wRtcn con
tai n s  i nvertebrate fossil s .  Coral s aTe al so present (Mi,l l er 1974 } .  

The M i ssi s.sippian Chattanooga Shal e  depos its contai n the earHest l and 
and vertebrate fos s i l  s foLmd in Tennessee. These are genera1 1y poorly 
preserved and are not very abondant , but they incl tide a' vari ety of f i sh 
and sharks . Pl ant fos s i l s ,  i ncl udi ng dr i ftwood , spore s ,  and al gae are 
found . Toothl i ke or pal atel i ke p i eces of an un known an i mal , and 
referred to as conodonts , are present . The most abundant foss i l s  of the 
Mi ss  i s Sippi an are tile crinoids .mieh are fotmd i n  Ute Fort Payne 
depos i t s  of  l i mestone , shal e ,  and c-.ert i n  Middl e Toone-S Se! (",i l l er 
1974) . 
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Land an i mal s were abundant dur i ng the Quaternary Peri od i ncl ud i ng masto 
dons , mammoth s ,  saber-toothed cats , g i ant ground s l oths , camel s ,  
j aguars , and g i ant panthers . Rema i ns have been found i n  r i ver depos i ts 
above the present fl oodpl a i n s and i n  caves ( Matthews 1 97 1 ) .  

G .  Texas 

Al though l i ttl e pal eontol og i cal research has been compl eted i n  the 
v i c i n i ty of the proposed Texas SSC s i te ,  nearby Pl e i stocene and 
Cretaceous  depos i ts are fos s i l i ferous . Quaternary al l uv i um and terrace 
depos i ts have produced mammoth rema i ns and an assortment of mol l uscan 
fauna . The Cretaceous Aust i n  Chal k has produced numerous fi shes as  wel l 
as  a spec i men of mari ne rept i l e  ( Sl aughter and Thurmond 1 965) . 

Two E l l i s County fi nds i ncl ude b i son and mammoth rema i n s  l ocated al ong 
Pl e i stocene stream terraces of tri butar i es of the Tri n i ty Ri ver . 
Several El l i s County l ocal i t i e s at quarr ies  conta i n  fos s i l  shark teeth 
obtai ned from the Cretaceous Aust i n  Chal k/Tayl or Marl , as wel l as 
Cretaceous  fi sh from the M i d l oth i an L i mestone . Further, - the l ower j aw 
of a mar i ne rept i l e  and fi sh remai n s were recovered from bedrock 
depos i ts of Waxahach i e  Creek.  Pl e i stocene sed i ments al ong B i g  Mustang 
Creek produced numerous mol l uscan spec i mens as wel l as fragmentary ' 
vertebrate foss i l s  ( S l aughter and Thurmond 1 965) . 

4 . 10 . 2 . 2  Ch aracteri zat i on of Geol ogi cal Strata and Pal eontol ogi cal 
Potent i al 

A .  Ari zona 

The geol og i cal sett i ng of the proposed Ari zona SSC s i te i s  not con 
s i dered favorabl e to preservat i on of foss i l  rema i ns .  Proterozo i c  gra
n i tes and schi sts predate the exi stence of hard body parts necessary for 
foss i l preservati on ,  and Precambri an soft-t i ssue organ i sms are rarely 
preserved i n  i gneous and metamorph i c  rocks . 

B .  Col orado 

At the proposed Col orado s i te ,  strati graph i c  l evel s that potent i al l y 
contai n  fos s i l s  i ncl ude the recent al l uv i um ,- eol i an sand s ,  the Peor i a  
Loes s ,  and the Upper Cretaceous P i erre Shal es . Outs i de the col l i der 
r i ng ,  project act i v i t i es such as road construct i on coul d uncover foss i l s  
i n  the Laram i e  and Denver Formati ons and Fox H i l l s  Sandstone Format i ons . 
Areas w i th al l uv i al stream or terrace depos i ts coul d yi el d foss i l s  
i ncl ud i ng Badger, Lost , and Box E l der Creeks ( Indeck 1 988) . 

C .  I l l i no i s 

The eastern and southern parts of the r i ng have some h i gh probabi l i ty of 
surface areas wi th pal eontol og i cal resources . 

1 CI-IP4Y3368876 E I S  Vol ume I Chapter 4 �:" 

I 



Affected Env i ronme n t  4 - 1 0 5  

D .  �1i ch igan 

The proposed M ich i gan SSC project area conta i n s  fos s i l s  o f  two w ide ly  
separated t i me peri ods and of  two di st i nctly d i f ferent strat i gr'ap h i c  
contexts repre sent i ng P l e i stocene and Pal eozoi c  proces ses .  To determi n e  
the l i kel i h ood and n ature o f  fos s i l s  at  the  proposed Mi ch i gan SSC s i te ,  
seven bor i ngs  were made al ong the co1 1 i der r i ng . The Sag i n aw format i on 
y i el ded fos s i l  pl ants or traces of fos s i l  pl ants i n  fi ve o f  the seven . 

The Mi ss i ss i pp i an Bayport l i mestone y i el ded foss i l  p l ants i n  one of the 
fi ve borehol es  and h ad poten t i al l y  foss i l i ferous sed iments at l evel s i n  
a l l bor i ngs . The M i ch i gan formati on y i el ded n o  fos s i l s  i n  the two bor
i ngs . The  M i s s i s s i pp i an Marshal l forma t i o n  was  not  encountered . 

E .  North Carol i n a  

There are no  known pal eontol og i cal  s i tes  i n  the i mmed i ate v i c i n i ty of 
the proposed SSC s i te area . 

Ordov i c i an l i mestone s wh i ch occur i n  the proposed Tennessee sse area as  
t h e  Stones Ri ver and Nashvi l l e  depos i ts con ta i n a vari ety of i nverte
brate fos s i l s  i ncl ud i ng l arge amounts of coral s .  The M i ss i ss i pp i an 
Per i od Ch attanooga Shal e and l ater l i mestone , shal e and chert Fort Payne 
depos i ts m ay con ta i n  i mportant vertebrate fos s i l s .  Further, rema i n s of 
Pl e i stocene mammal s may occur i n  al l uv i a l depo s i t s of  the Qu atern ary 
Per i od or i n  caves , several of  wh i ch are l oca ted wi th i n  the propo sed 
Tennes see sse project area ( M i l l er 1974 ; Matthews 1978) . ,  

G .  Texai 

At the proposed Texas  sse s i te ,  i t  i s  poss ibl e t h a t  foss i l s  are present 
i n  formati ons  of the Pl e i stocene and recent epochs , part i cul arl y al ong 
stre am terrace s . It  i s  un l i kel y that  s i gn i fi cant l and- dwel l i ng or 
mari ne vertebrate pal eontol og i c a l  rema i n s  wi l l  occur i n  the ol der Aus t i n 
Chal k and Tayl or Marl ( Cretaceous ) . It  i s  more l i ke ly  that sca ttered 
Cret aceou s mol l usks , cl ams , sharks , and f i sh woul d  be encountered . 

4 . 1 1  SCEN I C  AND V I SUAL RESOURCES 

4 . 1 1 . 1  Defi ni t i on of the Resource 

V i sual  and scen i c  resources compri se the natura l and man -made features 
that g i ve a part i cul ar envi ronment i t s v i sual l y  aesthe t i c  qual i t i es .  
These features may be natural appear i ng or mod i fi ed by human act i v i t i es . 

Together they form the overal l i mpre s s i on o f  c,n area , referred to as i t s 
v i s ual  character . As i de from the i r phys i cal feature s , v i s ua l and scen i c  
re sources al so have a so c i al sett i ng that i ncl udes : publ i c  val ues , 
goal s ,  awa rene s s , and concern reg ard i ng v i s u a l  and scen i c  qual i t i e s ,  
termed v i sual sens i t i v i ty .  The publ i c ' s  sen s i t i v i ty over noti ceabl e 
adverse  changes i n  the qual i ty of the l andscape i s  a� i nd i cato r o f  how 
s i gn i fi cant the changes may be . 
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4 . 1 1 . 2  Vi sual Character and Sens i t i v i ty for the Study Area 

The v i sual  ch aracteri st i cs of the proposed M i ch i gan , Tennessee , North 
Carol i na ,  and Texas s i tes are popul ated , agri cul t ural l ands� dotted wi th 
smal l - scal e farms , pastures , and cropl ands . Few urban i n fl uences have 
advanced across  the s i tes , al though rural res i dent i al areas occur 
throughout as smal l groups of l arge - l o t  homes strung al ong secondary 
roads . A few smal l commun i t i es al so  occur as nodes at cros sroads . 

V i ewsheds are not defi ned by l and forms so much as  by vegetat i on .  V i ews 
do not characteri st i cal l y  extend far because of i nterven i ng forest s ,  
wood l ot s ,  and fencerows . Th i s  i s  espec i al l y true i n  M i c h i gan and North 
Carol i na ,  where woodl ands extens i ve ly  cross  much of  the s i tes . AS , a  
con sequence , v i ews center on foreground deta i l s ,  and sel dom i s  any par
t i cul ar feature seen from mere than a few nearby l oc at i on s .  Such l and
scapes are con s i dered to  be capabl e of absorb i ng con s i derabl e v i sual  
change wi th on ly  l ocal i zed adverse effects . Vegetat 'i ve screen i ng i n  
Texas i s  mi n i mal over much o f  the eastern hal f o f  the s i te ,  trees bei ng 
of  l ower sta ture than i n  other states ment i oned and fi e lds  be i ng more 
exten s i ve .  V i ews i n  th i s  area are much broader and more d i stant than  i n  
M i ch i gan , North

'
Carol i na ,  or Tennes see . However , forests  are preval ent 

around the n orthwest sector of the Texas s i te ,  and v i ewi ng cond i t i on s  
there are s i mi l ar t o  those a t  the other three states . 

For the four states ment i oned , v i sua l  sens i t i v i ty ar i s es pr i mar i l y  from 
the occurrence of res i dent i al subd i v i s i ons  and rural res i dent i al areas 
c l ose to  the proposed s i tes for project surface fac i l i t i es around the 
col l i der r i ng .  Recreat i on resources are affected on ly  i n  North Carol i na 
and Texas . I n  Tennessee , i n  add i t i on to res i dent i al areas , sens i t i v i ty 
ari ses out of  the  'State ' s  hav i ng des i gnated a U . S ./State h i ghway as a 
scen i c  route . Several proposed fac i l i ty s i tes are adj acent to  t h i s 
h i ghway . 

I n  I l l i no i s ,  the eastern .part of the s i te i s  substant i al l y affected by 
urban and suburban growth w i th  maj or pockets of res i dent i al devel opment 
i nterspersed wi th  res i dual agri cul tural l ands and str i ps  of  commerc i al 
and l i ght- i ndustr i al devel opment .  Agai nst th i s  backdrop , the SSC fac i l 
i t i es are compat i bl e  except where s i ted i n  the mi dst of  a substant i al 
area of  res i dent i al devel opment . The rest  of  the  s i te i s  agri cul tural -
vast fi el ds w i t h  regul arly spaced l arge - scal e farm s tructures that s tand 
out as the ch i ef v i s ual features of the l andscape . I n  such areas , v i ews 
extend 2 to 3 mi , fencerows and woodl ots be i ng w i dely  separated . As 
wi th the other four states ment foned , publ i c  sen s i t i v i ty to  the v i sual 
i mpacts o f  the project can be expected to occur rel at i ve to v i ews from 
res i dent i al subd i v i s i ons  and rural res i dent i al areas . 

I n  Col orado , the s i te i s  in  a rel at i vel y  unpopul ated are a ,  rol l i ng to  
fl at and  sparsel y vegetated , mostly  wi th cropl ands and  pastures . 
Ranches and farms preva i l  but are few i n  number . V i ews are open , and 
appear panorami c ,  but are s ubtl y  encl osed by the gent l e rol l of  the 
l and ; t hey 
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do not  extend for more than 1 - 2 mi l es .  The  reg i on i s  in  a broad 
top'ograph i c  bowl ; v i ews of the Rocki e s  i n  the d i stance are l argel y  cut 
off by the broad r i m  of  that bowl to the west . W i th i n  the s i te ,  any 
vert i cal structure stands out for several m i l es i n  most d i rect i on s ,  
v i ews be i ng unencumbered by tal l vegetat i on .  No apprec i ably sen s i t i ve 
v i ews woul d  be affected at th i s  s i te .  

I n  Ar i zona , the semi - a r i d  desert l andscape i s  sparsel y veget ated i n  com
par i son to the other s i tes  and has' great topograph i c  rel i e f  because of 
the Mari copa Mounta i ns  encl osed by the col l i der  r i ng .  Unl i ke the other 
s i x  s i tes , the l andscape i s  predomi nantl y  unmod i fi ed and natural appear' 
i ng ,  as  ev i denced by the  extent of the  BLM-des i gnated Wi l derness  Study 
Areas . V i ews are d i stan t and panoram i c ,  e spec i al l y from po i nt s  c l ose to 
the base of the mountai ns at the top o f  the baj adas ( al l uv i al p i edmont ) . 
The baj adas s l ope subt l y  to broad bas i n  fl oors , afford i ng open v i ews 
acros s  the desert from po i nts  a l ong the i r  upper reaches . There are a 
number of h i gh l y  sens i t i ve v i ews , pr imari ly  from recreat i on trai l s  
(j eep ) and camps i tes near several proposed fac i l i ty s i tes . Al so sen s i 
t i ve are v i ews from a h i stori c tra i l  ( the  Butterfi el d  Stage Route ) . 
Other proposed fac i l i ty s i tes are w i th i n  areas for wh i ch the BLM has  set 
stri ngent v i sual  resource management obj ect i ves , i nd i cat i ng th i s  
Agency ' s  sens i t i v i ty toward v i sual i mpacts i n  s uch areas . 
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CHAPTER 5 ENVIRONMENTAL CONSEQUENCES DURING THE L I FE 
OF THE PROJECT AND MITIGATIVE MEASURES 

Thi s chapter i denti fi es and analyzes �he expected potent i al envi ronmental 
effects of the proposed SSC duri ng preconstruct i on ,  construct i on ,  and 
operat i ons  at the  seven s i te ' a1 ternati ves . Fol l owi ng sel ect i on of a 
s i te for the proposed SSC , the DOE wi l l  prepare a s uppl ement to th i s  E I S  
to address i n  more deta i l t h e  i mpacts of  construct i ng and operat i ng the 
proposed SSC at the sel ected s i te and al ternat i ves  for mi t i gat i ng those 
i mpacts . The act i on s  that coul d generate i mpacts are descri bed i n  
Chapter 3 .  As descri bed i n  Chapter 3 ,  mi t i gati on measures  appl i ed pri or 
to  asses s i ng i mpacts woul d be des i gn - control l ed el ements ( those i ncor
porated i nto SSC conceptual pl ans )  or agency-commi tted act i on s  ( those 
requ i red by pol i cy ,  statute , or regul at i on ) . Impacts rema i n i ng after 
appl i cati on of these two l evel s of  m i t i gat i on woul d  be res i dual i mpact s .  
I n  some cases , i t  may be po's s i b1 e  t o  further m i t i gate res i dual i mpacts 
through fi nal s i te des i gn . Mi t i gat i on measures that may be i ncorporated 
i n  the fi nal s i te des i gn are i denti fi ed i n  th i s  chapter , where appl i -
cabl e ,  for each resource affected . 

. 

Res i dual i mpacts are i dent i fi ed by the i r durat i on and magn i tude . The 
durat i on of an i mpact descri bes how l ong the i mpact woul d rema i n  i n  
effect . An i rrevers i bl e  or permanent i mpact woul d be an effect that 
woul d remai n  after operati ons  and decommi s s i on i ng of  the sse . 
The magni tude of  an i mpact i s  the degree of  s i gn i fi cance or the amount 
of change to the envi ronmental basel i ne that woul d occur . Where pos
S i bl e ,  the change has  been quanti fi ed ;  where that i s  not pract i cal or 
pos s i bl e  ( e . g . , v i s ual and scen i c  effect s ) , the l evel of change i s  
descri bed i n  the more general terms o f  negl i g i bl e ,  measurabi e ,  or s i gn i 
fi cant . Not al l of  these terms are used for al l resource val ues . 

Add i t i onal l y ,  th i s  chapter i dent i fi es cumul ati ve i mpacts and unavo i dabl e 
adverse i mpact s ,  where appl i cabl e .  Cumul ati ve i mpacts are those wh i ch 
may be i nd i v i d ual l y  i n s i gn i fi cant , but when taken w i th other s i mi l ar 
i mpacts , cause an i ncremental change wh i ch con tri butes to a s i gn i fi cant 
effect on the basel i ne envi ronment . Unavoi d abl e adverse i mpacts are 
those wh i ch cannot be total ly mi t i gated , al though they may be l essened 
to some extent ( i . e . , the overal l d i mens i on s  of  the  col l i der tunnel are 
f i xed ; however ,  acces s areas mi ght be sh i fted al ong the tunnel al i gnment 
to some extent ) .  

The fi nal �ect i on of  th i s  chapter d i scusses natural and depl etabl e 
resource req u i rements and conservat i on potent i al . The resource consump
t i on requ i rements needed to construct and operate the SSC are i dent i f i ed 
( e . g . , aggregate needed for concrete ; water needed for cool i ng requ i re 
ments ) .  The chapter then expl ores the potent i al t o  conserve these 
resources .  Th i s  anal ys i s  i ncl udes both factors i mposed by the concep 
tual s i te desi gn and those wh i ch woul d vary among the seven proposed 
s i tes . 
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5 . 1  IDENTIFICATION OF IMPACTS AND MITIGATIVE MEASURES AMONG 
SITE ALTERNATIVES 

Sect i on 5 . 1  of t h i s chapter presents the potent i al envi ronmental i mpacts 
and poss i bl e  mi t i gati ve measures for the seven s i te al ternat i ves . 
Deta i l ed i nformati on that augments  t h i s i mpact assessment i s  provi ded by 
resource affected i n  Append i ces 6 through 1 6 .  

As noted above ,  i mpacts d i scussed 1 n  th i s sect i on are the res i dual i mpacts 
that woul d remai n  after mi t i gat i on measures i ncorporated i nto project 
desi gn (des i gn -control l ed e l ements)  and agency-commi tted mi t i gati on mea
s ures have been appl i ed .  

5 . 1 . 1  Earth Resources 

5 . 1 . 1 . 1  Topographv 

SSC project- rel ated changes to topography dur i ng constructi on woul d be 
caused by grad i ng i n  the campus and serv i ce areas , cut-and-cover excava
t i ons for underground structures ,  and spoi l s  p i l es of excavated materi al . 
Preconstructi on i mpacts due to s i te i nvest i gati ons are of a very l i mi ted 
durati on and l esser magni tude than the construct i on per i od i mpacts at 
each s i te .  No operat i onal phase i mpacts have been i dent i fied . The area 
of d i sturbance and spoi l s  d i sposal i mpacts are detai l ed i n  the i nd i vi dual 
resource areas i n  t h i s chapter . 

The i mpacts of grad i ng on the campus area woul d be neg l i gi bl e  at s i x  of 
the seven s i te al ternat i ves where eXi st i ng topography i s  fl at or has a 
l ow un i form sl ope . At the North Carol i na s i te ,  topography i s  more rol l 
i ng ( i nc i sed by streams) than at the other s i tes ; however, the i mpacts 
sti l l  woul d be mi n i mal . The need for exten s i ve grad i ng cou l d  be mi t i 
gated u s i ng l ayouts that conform to the exi st i ng topography . 

Grad i ng i mpacts at the serv i ce areas at al l s i te al ternati ves except 
Ari zona woul d be negl i g i bl e  because of the l ow surface sl opes and the 
smal l areas affected . The i mpact at the Ari zona s i te i s  expected to be 
mi n i mal where fi ve serv i ce and access areas are l ocated i n  more moun
tai nous areas that woul d requ i re regrad i ng for access and construct i on .  

The onl y  cut - and -cover col l i der tunnel excavati ons woul d be for a 6 -mi 
l ong,  1 50- to 250 - ft -wide segment of the tunnel at the Ari zona s i te .  
Temporary d i vers i ons woul d be constructed for dry washes that must be 
crossed . The dry wash excavati ons  wou ld  remai n  open onl y l ong enough to 
i nstal l the tunnel l i ners and access shaft l i ners and woul d  then be back
fi l l ed and restored to the ori g i nal topography . At al l other s i tes , 
col l i der tunnel excavati ons woul d be compl etel y underground . 

Cut - and- cover excavati ons for the booster/i nj ector tunnel s mi ght be uti l 
i zed at al l s i tes except I l l i no i s .  Typi cal ly ,  th i s  woul d  i nvol ve an 
excavat i on 7 to 7 . 5  mi l ong , 60 to I SO ft w ide .  At the I l l i no i s s i te ,  
the Fermi l ab Tevatron woul d be used and no construct i on woul d be requ i red . 
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Temporary d i vers i ons woul d be bui l t  at most of the s i tes  to handl e fl ow
i ng streams or s urface water runoff where drai nages cross the c ut - and
cover excavati ons . As soon as the tunnel l i ners are i nstal l ed ,  the exca
vati ons woul d be backfi l l ed and the ori g i nal topography restored . 

From two to four of the experi mental hal l s  m ight  be constructed by cut
and- cover excavati on at the Ari zona,  Col orado , M i ch i gan ,  Texas , and 
North Carol i na s i te s .  Experi mental hal l s  at the North Carol i na s i te are 
proposed to be constructed by underground excavat i on ;  however,  i f  s i te 
stud i es do not show s uffi c i ent th i ckness of unweathered rock ,  c ut - and
cover techn i ques may be cons i dered . Al l four hal l s  i n  I l l i no i s  and 
Tennessee woul d be underground excavat i ons . The are a  of s urface excava
t i ons  for the h al l s  typ i cal ly  ranges from 1 00 by 200 ft up  to 600 by 
800 ft . Duri ng constructi on ,  the experi mental h all excavati ons  woul d be 
backfi l l ed as soon as pos s i bl e  and restored to the ori g i nal topography . 

Near- s i te spoi l s  p i l es of excavated materi al are proposed as opti ons at 
the Col orado , North Carol i na ,  and Tennes see s i tes . In  Col orado ,  the 
spo i l s  woul d be graded i nto the exi st i ng l and contours atop s l opi ng up
l ands . In  North Carol i na ,  spoi l s  woul d be  p i l ed in  forested areas , out 
of l ocal dra i nag es . ,  Spo i l s  i n  Tennessee may be graded i nto the heads of 
dry g ul l i es .  The th i ckness of spoi l s  at al l s i tes woul d general ly  be 
l es s  than 20 ft . Spoi l s  d i sposal s i tes  woul d general ly  range from 5 to 
1 5  acres . Non i mpact i ng approaches , i ncl ud i ng sal e of spoi l s  as con 
struct i on materi al or d i sposal i n  exi sti ng quarri es ,  are pl anned i n  
I l l i no i s ,  M i ch i gan , and Texas . In  Ari zona , the spoi l s  woul d be spread 
as a th i n  l ayer ( approxi matel y 1 ft th i ck)  over a l arge area on- s i te 
( 1  mi 2 )  or d i s posed of i n  exi st i ng open - p i t  mi nes . 

5 . 1 . 1 . 2  Rock and Earthen Mater i al s 

Approxi mately  2 . 5  to 3 . 0  mi l l i on yd 3 of rock and s o i l  materi al woul d be 
excavated at each of the s i tes for sse construct i on .  Excavated rock 
woul d make up more than 85 percent of th i s  vol ume ( except at the Ari zona 
s i te ,  where onl y about 50 percent of the vol ume i s  rock) ; the rema i nder 
woul d be soi l . None of the soi l s  at the seven s i te s  was found to con
tai n S i gn i fi cant amounts of del eteri ous l eachabl e materi al . Rocks i n  
M i c h i gan ( Sag i naw and Mi ch i gan Format i ons ) ,  Col orado ( P i erre Shal e ) , 
Tennessee ( lebanon , P i erce , and Ri dl ey Format i on s )  and I l l i no i s (Gal ena 
- Pl attev i l l e ' Do1 0mi te )  contai n  trace to mi nor amounts of  s ul fide  
mi neral s ( e . g . ,  pyri te) . However, because of the overal l l ow abundance 
of s ul fide  mi neral s i n  the rocks from al l of these s i te s ,  the potenti al 
of ac i d  l eachate devel opment i s  min i mal . Add i t i onal ly ,  dol omi te  and 
l i mestone present i n  the spo i l s  from I l l i no i s ,  Tennessee , Texas , and , to 
a l esser extent , Mi ch i gan , woul d act to prevent devel opment of ac i d i c  
waters . The Tennessee s i te has the potent i al for phosphate conta
mi nat i on from materi al excavated from the B i gby/Cannon Formati on at one 
shaft l ocati on ( E7 ) . Impacts from phosphate contami nati on woul d b e  
expected to be m i n i mal becau�e of the l ow concentrat i ons  o f  phosphate 
mi neral s ( i f  present ) and overal l smal l vol umes of rock materi al to be 
excavated from th i s  format i on .  Al ternati vely,  i f  shaft E7 i s  rel ocated , 
as i s  bei ng con s i dered to i mprove the d i ffi cul t access  to th i s  l ocat i on ,  
the  B igby/Cannon Format i on may b e  avoi ded al together . 
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5 . 1 . 1 . 3 Economi c Geol ogi c  Resoyrces 

Changes that affect l ocal and reg i onal economi c geol og i c  resources wou l d  
occur duri ng SSC preconstruct i on ,  construct i on ,  and operat i ons  ( see 
Tabl e 5 . 1 . 1 - 1 ) . 

Duri ng SS� operat i on s ,  some geol og i c  resources at al l s i tes l ocated 
beneath and adj acent to sse fac i l i t i es wou l d  not be avai l abl e for con
sumpt i on .  Sand , gravel , and construct i on aggregate exi st at al l s i tes ; 
l i mestone for cement manufacture i s  found near the I l l i no i s ,  Tennessee , 
and Texas s i tes . These resources are not un i que and amount to  a fract i on 
o f  a percent of  that avai l abl e i n  the reg i on .  There fore , the i mpact of  
temporar i ly  remov i ng the  ava i l abi l i ty of these resources woul d  be negl i 
g i bl e .  Construct i on  and operat ions i mpacts on  quarr ies  are i dent i fi ed 
at the Col orado , I l l i noi s ,  M i c h i gan , and North Carol i na s i tes . Smal l 
sand and gravel quarr i e s  and eXi s t i ng or proposed roc k  quarri es are 
reported as ex i st i ng on or near the proposed r i ng al i gnment at these 
s i tes . Precon struction anal yses woul d  confi rm the current status  of  
these operat i on s . Quarr i e s  i n  the  area over the  col l i der r i ng woul d  be 
purchased to prevent i nterferences to sse operat i on s .  The i mpact to  
reg i onal resource avai l ab i l i ty caused by the  c l o s i ng of  these  quarr ies  
woul d be  smal l due  to the w idespread abundance of  these mater i al s 
throughout the s i te reg i ons . 

O i l and gas product i on near the Col orado and Mi ch i gan s i tes i nc l udes 
wel l s  al ong the col 1 i der tunnel al i gnment (three i n  Col orado ; two to 
four i n  M i c h i g an ) . These wel l s  wou l d  be l ocated , decommi s s i oned , and 
pl ugged to avo i d  i nterference w i t h  tunnel construct i on .  Add i t i onal l y ,  a 
smal l number of  wel l s  near the r i ng al i gnment may need to be shut down 
to prevent i nterferences wi th sse operat i ons . ' Impacts of th i s  act i on on 
the abi l i ty to recover l ocal o i l  and gas resources may be m i t i gated by 
tapp i ng l arge underground reserves that cover extens i ve areas w ith  wel l s  
dri l l ed out s i de the s i te proper . The i mpact o f  compl etel y remov i ng a 
smal l number o f  o i l  and gas wel l s  woul d be negl i g i bl e ;  mi neral r i ghts 
acqu i red for the SSC from i nd i v i dual opera�ors/owners wou l d  be pai d  for 
at fa i r  market val ue . These resources woul d aga i n  be ava i l abl e at the 
end of operat i ons  ( con s i dered - to be approxi mately 40 years after con - _ 

struct i on begi n s ) . 

The SSC wou l d  operate wi th i n  prescri bed tol erances w i th  respect to  back
ground v i brat i on .  Ambi ent v i brat i on s  must be l ow enough not to adversely 
affect the prec i se targeti ng of the col l id i ng beams . Geol og i c  resource 
act i v i t i es that may cause undes i rabl e v i brat i on s  coul d i ncl ude rock
bl ast i ng ,  crus h i ng and  s i z i ng of  rock and gravel , and  pumpi ng of  o i l  
wel l s .  No mi n i ng or  extract i on act i vi t i e s  at any s i te have been i den 
t i fi ed as creat i ng v i brat i ons  i n  excess of tol erances . Therefore , 
i mpacts to operati on s  from mi neral extract i on act i v i t i es are consi dered 
negl i g i bl e  at al l s i tes . Permi tt i ng of future act i v i t i es woul d  have t o  
con s i der the sse as a sens i t i ve receptor for v i brat i ons . 
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Tabl . 5. 1 . 1-1  

IMPACTS ON AVAILABI LITY OF ECONOMIC GEOLOGIC RESOURCES 

Specific Jmpact 

freconslruct 19u l!!I!!ctl 

Oecannlss lon l ng  {If 01 1 
Nel ls on s ite/loss 
of Ne l l s  

�onstruct lon I�cts 

Sand. gravel ,  and 
cenent consl.llled 

O�r�t lons I�cts 

Shutdown of nearby 
o f l  wel ls/ l oss of 
we l l  usage 

Potent i a l  shutdown 
of nearby quarrlesl 
temporary loss of 
resource ava l labi l tty 

* Neg . - Negl iglb1e 

AI. CO 

None 2-3 we l ls l 

Neg. Neg. 

� 
None <20 wel 1s2 

None Hone 

Il MI NC TN TX 

None 2-4 we l l s1 None None None 

Neg. Neg. Neg. Neg. Neg. 

None <10 wel ls2 None None None 

0-z3 0-23 0-23 None None 

We l ls w i thin the r i ng a l lgl'lllent that are decannl ss loned during the preconstruct ton 
per iod. 

2 We l l s  near. tt.! r ing a l tgt1llent that may need to be shut down durfng operat ions to 
l lmft v i brat ions . 

3 Quarries near the ring a l i gnment that ' IIIIlY need to be shut down dur tng operat ions 
to l bnit v ibrat ions. 

Sources : 
Ari zona Oepartnent of Mines and Mineral Resources 1984; Samar 1988; Manhardt 1988; McHugh 
1988; M ichigan Departrrent of Natura l Resources 1987 ; Mich igan 0 1 1  and Gas Canni ss i on 1988; 
Peterson et a 1 .  1985; Petroleuw Infonr.tton Corp. 1988; Reid 1988; State of Colorado 1988; 
U . S .  Bureau of Mines: Witcher et a l .  1979. 
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Dependi ng on  spec i fi c  s i te requ i rements , materi al s  i rretri evabl y COnl
�i tted i n  bu i l d i ng the SSC woul d i ncl ude : 1 . 3 to 1 . 8 mi l l i on tons of  
1 i g h -qual i ty aggregate ; 1 3 , 000 to 189, 000 tons  of  med i um qual i ty aggre
gate ; 38 t OOO to  63 , 000 tons of  stone bedd i ng ;  and 99 , 000 to 1 49 , 000 tons 
of cement . W ith  the except i on of  Col orado , the s i tes are e i ther i n  
geol og i e s  that i ncl ude l arge vol umes o f  the  rock materi al s needed to  
produce these products or  they have exi sti ng d i stri but i on networks to 
get these resources el sewhere i n  the reg i on ,  or  both . Project requ i re
ments for construct i on aggregate represent general l y  l ess  than 1 p ercent 
of l ocal l y  avai l abl e reserves i n  Ari zona , I l l i no i s ,  M i ch i gan ,  North 
Carol i na ,  and Tennessee . In Taxas ,  l ocal suppl i es are more l i mi ted , but 
reg i onal reserves of 'aggregate (wi th i n  90 mi  of the s i te) are cons i dered 
unl i mi ted . S i m i l arl y ,  project requ i rements for cement represent a smal l 
percentage of  commerc i al resources avai l abl e e i ther near the s i te or  
from nearby states·. Impacts caused by i rretri evab 1 e comm i tment of  
resources woul d be  negl i g i bl e  at these s ites . The  Col orado s i te has 
onl y  l i mi ted , scattered areas of su i tabl e aggregate i n  the Denver- Fort 
Morgan reg i on ;  some of these aggregate sources have al ready been bui l t  
over by the Denver area expan s i on . P 1 anned 'projects i n  the Denver area 
are expected to depl ete the acces s i bl e  reserves that have currently  been 
permi tted by the fi rst decade of the next century .  Al though the sse 
woul d have l ess  than a 1 percent i mpact on the aggregate reserve rock 
materi al , sources may need to  be found beyond the Denver reg i on and 
transported to the s i t e .  At al l s i tes , some port i on of the excavated 
rock may be used to fi l l  part of the demand for aggregate , fi l l , and 
l andscap i ng materi al , thus r�duc i ng the i mpact on  off- s i te reserves . 

5 . 1 . 2  Water Resources 

Four types of i mpacts on water resources were eval uated . These were : 
runoff and eros i on ( i ncl udi ng sed i mentat i on i mpacts on  streams ) ,  fl ood
pl a i ns  and fl ood ri sk ( i n  accordance wi th 10 CFR 1022 ) , water qual i ty 
( both d i rect i mpacts of  any fac i l i ty emi ss i ons and i nd i rect effects of 
spoi l s  l eachate or  so i l  contami nat i on ) , and water use ( both surface and 
groundwater) .  

Impacts to surface water resources caused by the SSC project woul d be 
due to changes i n  the hydrol og i c  reg i me ,  fl ood i ng characteri st i cs ,  pol 
l utant l oad i ng ,  or  water use .  Because these changes woul d occur pri 
mari l y  duri ng constructi on  and operat i on s ,  th i s  d i scus s i on focuses on 
these phases . 

Groundwater i mpacts woul d be associ ated most commonl y  wi th water l evel 
decl i nes and/or bas i n  or  aqu i fer overdraft . These i mpacts woul d be 
caused by d i rect or  i nd i rect project water suppl y wi thdrawal s ;  but these 
i mpacts can al so be caused by dewateri ng and groundwater i nfl ow control 
act i v i t i es .  Project-rel ated water suppl y wi thdrawal s woul d occur duri ng 
both construct i on and operat i ons ; dewateri ng and groundwater i nfl ow con 
trol woul d occur primari l y  duri ng constructi on .  
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Subs i dence or  gradual downward settl i ng of  the l and surface mi ght  resul t 
from groundwater supply wi thdrawal s duri ng both con struct i on and opera
t i ons . S i te geol og i c  cond i t i on s ,  pri mari l y  strat i graphy and l i thol ogy , 
are a control l i ng factor on  the potenti al for occurrence of subs i dence . 

Groundwater recharge reduct i on might  re sul t from so i l  compact i on ,  con 
s t ruct i on of i mperv i ous  surfaces , and modi fi cat i on of dra i n ag e  patterns 
w i th i n  a recharge area . Sci l compact i on effects woul d general l y  be 
short term and woul d not extend beyond the construct i on peri od . Imper
v i ou s  surfaces (e . g . , roads , bui l d i ng s ,  parki ng l ots )  and the effects of 
drai n age mod i fi cat i on wou l d  general l y  remai n  throughout operat i ons  and 
beyond . 

Expan s i ons  or  other mod i f i cat i ons  to l ocal  publ i c  water supp l y  systems 
w i th s urface water and/or g roundwater suppl y sources may be requ i red as 
a resul t of i n -m i grat i on of p roject personnel and dependents and i nd i rect 
pop u l at i on growth associ ated wi th proj ect construct i on and operat i ons . 
Th i s  i n -m i grat i on mi ght  affect both commun i t i es i_n the i mmed i ate s i te 
v i c i n i ty ,  a s  wel l as areas and commun i t i es some d i stance from t h e  s i te .  

Ex i st i ng water we l l s  on l and acqui red for SSC project fac i l i t i es and 
wel l s  near the pl anned tunnel al i gnment mi ght h ave to be abandoned . 
Th i s  i mpact woul d occur d uri ng project l and acqu i s i t i on or  earl y duri ng 

. construct i on .  Bl ast i ng for tunnel or shaft constructi on woul d be ex
pected to potent i al ly  affect wel l s  onl y in  the very i mmed i ate v i c i n i ty 
of the bl ast s i te .  Wel l s  w i th i n  th i s  zone of i nfl uence woul d l i kely 
have  been abandoned due to l ocat i on in  a fee s i mpl e area or at a depth 
that confl i ct s  w i t h  tunnel construct i on and operat i ons . 

De fi n i t i ons , cri teri a ,  and the process foi asses s i ng surface water and 
groundwater resources i mpact magn i tude and s i gn i fi cance are deta i l ed i n  
Append i x  7 ,  Sect i ons 7 . 1 . 1  and 7 . 1 . 2 ,  and 7 . 2 . 1  and 7 . 2 . 2  respect i ve l y .  
Resource i mpact assessments for each of  t h e  s i te al ternat i ves are 
presented i n  Appendi x  7 ,  Sect i ons  7 . 1 . 3 ( Surface Water) and 7 . 2 . 3  
( Groundwater) . 

5 . 1 . 2 . 1  Runoff and Eros i on Impacts 

Removal of vegetati on  dur i ng s i te preparat i on wi l l  resul t i n  some 
i ncreased runoff. I n  add i t i on ,  runoff i ncreases woul d resu l t from con 
struct i on o f  i mperv i ous s urfaces s uch as bui l d i ngs and parki ng l ots . 
These i ncreases i n  runoff are proport i onal to the acreages d i sturbed 
temporar i l y  and permanentl y as wel l as the preci p i tat i on typ i cal  of the 
area . I t  i s  anti c i pated that 200- 1 , 300 acres woul d be permanently  d i s 
turbed ; another 250- 2 , 000 woul d  be d i sturbed temporari l y .  The number o f  
acres d i sturbed woul d b e  very smal l i n  compari son t o  the s ubdrai nage 
bas i ns  i n  whi ch they l i e .  Consequently ,  overal l runoff i mpacts would be 
negl i g i bl e .  
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Dur i ng construct i on ,  some d i vers i on l evees and other runoff-conta i n i ng 
measures woul d be empl oyed to protect constructi on s i tes from fl ood i ng .  
I n  add it i on ,  temporary ch�.nnel d i vers i on s  coul d be used for ex i st 'j ng 
perenn i al streams or r i vers where con struct i on acti v i t i es for roads , 
ra i l roads , bu i l d i ngs , ut i l i t i e s ,  and other fac i l i t i es woul d cross  them . 
Such dra i nage pattern mod i f icat i ons  coul d cause i mpacts to streams from 
fl ood i ng ,  i ncreased eros i on ,  and sed i ment depos i t i on .  These woul d be 
temporary i mpact s wh i ch woul d onl y  occur duri ng con s t ruct i on .  Add i 
t i onal mi t i g at i ve measures cou l d  i ncl ude effect i ve construct i on schedul 
i ng to m i n i m i ze dra i n age or channel d i vers i ons , i . e . , shorten the dura
t i on and  extent of  d i vers i on s  by accompl i sh i ng construct i on  i n  smal l er 

. steps . Runoff retent i on i s  a l so pos s i bl e  to  l essen the i mpacts from 
i nterbas i n  runoff transfers . 

F i ve of  the seven s i tes woul d have onl y  a negl i g i bl e  i mpact from dra i n 
age d i vers i ons  o r  temporary channel rel ocat i ons . Mod i f i c at i on s  woul d be 
mi n i mal  at these s i tes . At the Ari zona s i te ,  there cou l d  be a short 
term i mpact from i ncreas i ng the contr i buti ng watershed area td a Southern 
Pac i fi c  Ra i l road cul vert . I f- a s i gn i fi cant fl ood event occurred wh i l e  
the construct i on d i vers i on was i n  pl ace , the rj i l road embankment and 
ra i l  bed coul d potent i al l y be damaged . Appropri ate m i t i gat i on measures 
wou l d be con s i dered duri ng fi nal  des ign . These measures m i ght i ncl ude 
construct i ng temporary d i vers i ons pri or  to start i ng excavat i on and 
restori ng the n atural dra i n age channel as soon as pos s i bl e  as construc
t i on progresses . 

At the Col orado s i te ,  permanent red i rect i on o f  the channel of S and 
Creek (tr i butary to Beaver Creek) mi ght be necess ary to accommodate the 
l ocat i on of  experi mental hal l KG . Extens i ve channel red i rect i on and 
regrad i ng w i th i n  the Sand Creek fl oodpl a i n  woul d be requi red for 
protecti on of Hal l K6 . The i mpacts of dra i nage mod i fi cat i on s  at the 
Col orado s i te shoul d be mi n i mal  because the affected stream i s  a smal l 
tr i butary wi th on ly  i ntermi ttent fl ow and a l ow grad i ent . I ncreased 
stream eros i on caused by rechannel i zat i on cou l d  be mi n i mi zed by ma i nte
nance of  ori g i nal  channel l ength , cross sect i on and grad i ent . 

Duri ng construct i on ,  i ncreased surface eros i on woul d be a con t i nu i ng 
i mpact . Natura l vegetat i on woul d  be removed , and soi l surfaces woul d be 
d i s t u r'bed by regrad i ng ,  excavat i on ,  and general con struct i on equi pment 
act i v i ty .  Potent i al so i l eros i on cou l d be i ntr e 3 s ad by t h i s act i v i ty .  
The re s � l t i ng o ff- s i te transport o f  sed iment wou l d  be dependent on the 
l ocal  topogra phy and ra infa l l .  M i t i ga t i un measures  coul d control the 
o ff  - 5  He sed i ment movement to a great extent , us  i n9 techo i  ques s i mi l ar 
t o  those needed for control l i ng runoff i ncrease s .  

At the Col orado s i te ,  vegetat i on - stab i l i zed sand dunes occur  i n  the 
northeastern part of the proposed sse r i ng al i gnment . Remov a l  of l arge 
areas of stabi l i z i ng grasses  can c a u se the dunes to remob i l i ze ,  resul t 
i ng i n  bl ow i ng sand . Construct i on pract i ces t o  avo i d  or  m i t i g ate th i s  
i mpact coul d i ncl ude avo i d i ng d i sturbance of dunes wherever pos s i bl e  and 
repl ant i ng of exposed dune faces wi th grasses . 
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I ncreased s urface runoff m i ght i ncrease the potenti al for channel ero s i on 
duri ng construct i on and operat i ons  because of i ncreased vol umes and rates 
of fl ow. M i t i gati ve measures coul d i ncl ude i nstal l at i on of drai ns  and 
col l ecti on  ponds and the control of outfl ow . Mi t i gat i ve measures used 
at a s i te to l ower the potenti al runoff i ncreases woul d al so  hel p con
trol  potent i al channel eros i on .  Al so ,  for short stream l engths in  the  
vi c i n i ty of s s e  faci l i t i es where i ncreased channel eros i on m i ght occur, 
it woul d be poss i bl e  to  i nsti tute channel protect i on measures s uch as 
l i n i ng the stream banks wi th ri prap or i nstal l i ng fl ow control wei rs . 

At the I l l i no i s s i te constructi on act i v i t i es potent i al l y cou l d  d i sturb 
t i l e  drai n systems beneath farm fi el ds .  Impacts to  these systems are 
expected to be smal l because of the abi l i ty to e i ther make sh i fts i n  the 
l ocat i ons  of excavat i on s  to avo i d  drai n t i l es ,  or  to  rel ocate dra i ns  
around con struct i on .  

. 

Potent i al i mpacts at a s i te due to al tered runoff and i ncreased eros i on 
cannot be quant i fi ed at the current l evel of des i gn . However ,  standard 
constructi on practi ces and techn i ques woul d be empl oyed to reduce runoff 
and eros i on i mpacts . Al though some i mpacts mi ght be not i ced over short 
secti ons  of dra i nages i n  the i mmedi ate v i c i n i ty of the construct i on 
s i te s ,  these i mpacts woul d be of l i mi ted durat i on (end i ng w ith  restora 
t i on of  the constructi on s i te ) . Operat i on s  i mpacts due to i ncreased 
runoff coul d be mi n i m i zed by col l ect i on of runoff and control l ed 
outfl ow. 

Potenti al mi t i gat i on s  to control soi l eros i on and to  reduce off- s i te 
sed i mentat i on are the fol l owi ng : 

o Schedul e  constructi on act i vi t i es such as to reduce d i sturbed 
areas at any po i nt i n  t i me .  

o Where poss i bl e ,  mai ntai n n atural vegetat i ve buffer str ips  
between d i sturbed areas and s urface water bod i es .  

c Schedul e cl ear i ng and construct i on ,  where pract i cal , to  avo i d  
rel at i vely erod i bl e  soi l s  duri ng wet season s .  

o Col l ect runoff from d i sturbed areas by temporary drai nage 
d i tches and d i vert such runoff to sedi mentat i on bas i n �. 

o Use  runoff retard i ng dev i ces such as hay bal es to reduce fl ow 
vel oc i ty and , consequentl y ,  eros i on .  

o Restore d i sturbed areas to desi red topography and establ i sh 
l ocal l y  adapted vegetat i on as soon as pos s i bl e .  

On a reg i onal  scal e ,  i mpacts due to runoff and eros i on are expected to 
be negl i g i bl e  because the area d i sturbed by the SSC i s  general l y  l es s  
than 1 0  percent of t h e  total watershed for each s i te .  
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5 . 1 . 2 � 2 Fl oodpl a i n  Impacts 

Under Executi ve Order 1 1988 " fl oodpl a i n  Management , "  federal agenc i es 
must cons i der the protecti on of fl oodp l a i ns i n  deci s i on-maki ng processes . 
DOE regul ati on 1 0  CfR 1022 ( "Compl i ance wi th fl oodpl a i n/Wetl ands Env i 
ronmental Revi ew Requi rements " )  provi des the procedures that the DOE 
fol l ows to assure adequate cons i derati on of fl oodpl a i ns . Th i s  EE lS  
presents the  fl oodpl a i n  assessment i ncl udi ng the  project descr i p t i on ,  
l ocati on , anal ys i s  o f  i mpacts , and suggested mi t i gat i ons . I t  i s  the 
DOE ' s  pol i cy to " avo i d  to the extent possi bl e  the 1 0ng- and short-term 
adverse i mpacts associ ated wi th the • • •  occupancy of f1 00dp1 a i n s  . . •  and 
avo i d  d i rect and i nd i rect support of f1 oodp1 a i n  . . •  deve1 0pment wherever 
there i s  a pract i cabl e al ternat i ve"  (U . S .  Department of Energy 
1 0  CfR 1022) . Bui l d i ngs , fl ood protect i on measures , bridge abutments ,  
and roadway fi l l s  wi th  cul verts are al l exampl es o f  fl oodp l a i n  
encroachments .  

The proposed l ayout of the SSC at the seven s fte al ternati ves i s  based 
on a generi c  concept provi ded i n  the Invi tati on for S i te Proposal s (U . S .  
Department o f  Energy , OOE/ER-03 15 ) . Uti l i z i ng th i s  standard des i gn and 
l ayout at al l s i tes resul ted i n  certa i n  proposed surface faci l i t i es 
be i ng shown as encroach i ng on fl oodpl a i ns . The most obv i ous m i t i gat i on 
of fl oodpl a i n  encroachment i s  to l ocate the fac i l i ty outs i de the i den
t i fi ed or assumed fl oodpl a i n .  Th i s  may be' al l owed i n  some cases by the 
des i gn cri teri a ,  i . e .  serv i ce and access shafts can be moved some 
di stance ; the i nteract i on hal l s ,  however ,  are l ess  fl exi bl e .  

To protect any fac i l i t i es that must be constructed i ri  fl oodpl a i n areas 
from fl ood i ng ,  the fac i l i ty coul d e i ther be el evated or have l evees con 
structed around i t .  Th i s  woul d create fl oodpl a i n  encroachment that 
coul d rai se the fl ood l evel in the adjacent channel or di rect fl ood 
fl ows i nto areas not prev i ousl y  reached because of a l oss  i n  fl oodwater 
conveyance . Th i s  assessment i denti fi es cases where these mi t i gati ons 
woul d  be cons i dered further as part of fi nal project des i gn .  

Factors affect i ng the i mpacts caused by fl oodpl a i n  encroachment are : 
wi dth of the fl oodpl ai n ,  the extent of the encroachment , and the ex i st
i ng hydrol og i c  reg i me .  

The data used t o  assess fl oodpl a i n  i mpacts i ncl ude : the s i te eng i neer
i ng assessment from Append i x  1 ,  the ut i l i t i es and transporta t i on descri p 
t i on i n  Append i x  1 4 ,  and fl oodpl a i n  maps ( Federal Emergency Management 
Admi n i strat i on ( F EMA) Fl ood Insurance Rate Maps , U . S .  Geol og i cal Survey 
(U . S . G . S . ) Fl ood Hazard Area Maps , and other fl ood maps ) . 

The process of asses s i ng i mpacts i nvol ved i dent i fyi ng the potenti al 
l ocat i on of  a fac i l i ty in or near a 100-yr fl oodpl a i n  accord i ng to fEMA 
rate maps . I f  no data exi sted for a 100-yr . f1 00dpl a i n ,  general fl ood 
hazard areas were cons i dered . Impact magn i tudes were qual i tati vel y 
assessed based on the prox i mi ty of the proposed fac i l i ty to the stream 
or fl oodpl ai n and whether i ts s i ze woul d  represent a major encroachment 
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(more than 2 5  percent of  t h e  fl oodpl a i n  wi dth ) . Fl ow reg i me was con
s i dered onl y i f  encroachment was l i kely , and then used as a s econdary 
factor . 

A .  Ari zona 

The Ari zona s i te i s  not s i tuated wi th i n  or  adj acent to  any major ri ver 
system or  fl oodpl a i ns ( see F i gure 5 . 1 . 2 - 1 ) .  No FEMA Fl ood Insurance 
Rate Maps have been prepared for Mari copa County i n  the area of  the pro 
posed SSC s i te .  Th i s  i s  an i nd i cat i on that fl ood i ng i n  th i s area has  
l i mi ted damage potent i al , pri mari l y  because there are few man -made 
structures . The project fac i l i t i es woul d be l ocated i n  areas that 
experi ence sheet fl ows , but woul d be out s i de any area con s i dered fl ood 
p l a i ns .  Therefore , there woul d be no  i mpacts to  or encroachments on 
fl oodpl a i n s . 

B .  Col orado 

At the Col orado s i te ( see F i gure 5 . 1 . 2 - 2 ) , there _ i s  one FEMA Fl ood 
Hazard Boundary Map and some prel i m i nary Fl ood Insurance Rate Maps 
ava i l abl e for Morgan County . The Fl ood Insurance Rate Maps cover only 
port i on s  of  Beaver Creek,  Buck Creek,  and Shears Draw (Stanton , 1988 ) . 
The Col orado Water Con servat i on Board , Fl ood Control & Fl ood Pl a i n  
Management Sect i on recommended the use o f  the 1 00-year fl ood maps pro 
duced by URS Corporat i on ( 1988) us i ng HECI . (a  hydrol og i c  model from the 
Army Corps of Engi neers ) and USGS topograph i c  maps . These maps cover 
the ent i re SSC s urface footpri nt and were used i n  prepari ng th i s  fl ood 
pl a i n assessment of  the proposed sse s i te i n  Col orado . Duri ng precon 
struct i on analyses , geotechni cal and other envi ronmental stud i es woul d  
be performed t o  veri fy t h i s assessment  as part o f  fi nal project des i gn .  

The Col orado project faci l i t i es that woul d be l ocated part i al l y  or 
ent i rely  wi t h i n exi st i ng fl oodpl a i ns i ncl ude : J2  and El i n  Badger Creek 
( F i gure 5 . 1 . 2 - 2A) ; E3 i n  Beaver Creek at the  north ri ng cross i ng ( F i gure 
5 . 1 . 2 - 28) ; F3 i n  Shears Draw , a tri butary o f  Beaver Creek ( F i gure 
5 . 1 . 2 - 2C ) ; K3 i n  Antel ope Cree k ,  a tri butary o f  Beaver Creek ( F i gure 
5 . 1 . 2 - 2D ) ; K6 i n  Sand Creek ( F i gure 5 . 1 . 2 - 2 E ) ; [8 , a marg i nal encroach
ment on Beaver Creek ( F i gure 5 . 1 . 2 - 2 F ) ; and Fa , an encroachment on  
Wetzel Creek ( F i gure 5 . 1 . 2 - 2G ) . The  actual pl acement of surface struc
tures at  each of  these fac i l i t i es rema i ns rel at i vely  fl ex i bl e  at th i s  
t i me ,  and woul d not be determ i ned unt i l  a preferred s i te i s  sel ected and 
s i te spec i fi c  de s i gns  prepared . Therefore , p'otenti a1 fl oodpl a i n  en
croachment is  based upon actual l and areas and the i r  proxi mi ty to  
fl oodpl a i n s .  

Us i ng ava i l abl e fl oodpl a i n  wi dth s ,  i t  appears that both encroachments on 
Beaver Creek ( £3 ,  E8) and the encroachment on Shears Draw ( F3 )  and the 
El fac i l i ty al l represent a m i nor amount of  fl oodpl a i n  l oss  « 1 5 percent 
of  the fl oodpl a i n  width ) . I f  the des ign  cri teri a permi t ant i c i pated 
fl exi b i l i ty ,  s i te- spec i fi c  des i gn wou l d  rel ocate surface fac i l i t i es to 
avo i d  th i s  l os s  and therefore negl i g i bl e  i mpacts to fl oodpl a i ns and 
fl ood i ng woul d res ul t .  
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F1 gure 5 . 1 .2-2 
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Fi gure S. 1 . 2-2A 
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Fi gure 5 . 1 . 2-2B 

E3 ENCROACHMENT ON BEAVER CREEK FLOODPLAIN  
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Fi gure S . 1 . 2-2C 

F3 ENCROACHMENT ON SHEARS DRAW FLOODPLAIN 
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Fi gure 5 . 1 . 2-2D 

K3 ENCROACHMENT ON ANTELOPE CREEK FLOODPLAIN 
COLORADO SITE 
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F1 gure S .. 1 .2-4E 

K6 ENCIOACHMENT ON SAND CREEK FLOODPLAIN 
COLORADO SITE 
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Fi gure S . 1 . 2-2F 

E8 ENCROACHMENT ON BEAYER CREEK FLOODPLAIN  
COLORADO SITE 

Source: URS �. 1988. 
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Fi gure 5. 1 . 2-26 

F8 ENCROACHMENT ON WETZEL CREEK FLOODPLAIN 
COLORADO SITE 

Sou�: URS Corpotwtion, 1_. 
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External beam access area J2  i ncl udes 1 , 200 ft of  the  3 , OOO- ft - w i de 
fl oodpl a i n  of Badger Creek .  Experi mental hal l area K3 i s  pl aced on 
2 , 600 ft of the Antel ope Creek fl oodpl a i n ,  wh i ch i s  about 3 , 700 ft w ide .  
Experimental hal l area  K6 woul d occupy about 3 , 700 ft o f  the 5 , 000- ft 
wi de fl oodpl a i n  of Sand Creek .  The current l and acqu i s i t i on boundari es 
for these fac i l i t i es occupy from 40 to 75 percent of the i dent i fi ed 
fl oodpl a i n  w idth . Watersheds upstream from these fac i l i t i es range i n  
s i ze from 2 4  m i 2 (Antel ope Creek and K3 ) ,  1 1 4  m i 2 ( Badger Creek and J2)  
to 229 mi 2 (Sand Creek and K6) . Serv i ce area F8 ( F i gure 7 - 2G )  wi l l  
occupy nearl y 1 00 percent of the fl oodpl a i n  of a smal l tri butary to 
Wetzel Creek .  However , l ess  than 10 acres of watershed l i es upstream of 
the s i te .  Construct i on of these fac i l i t i es m ight  affec t  fl oodpl a i n  
hydraul i cs and coul d have l ong-term i mpl i cat i ons .  Mi t i gat i on measures 
such as channel enl argement/i mprovement ,  l evee construct i on ,  and m i n i 
mi z i ng bui l d i ng l ocati ons wi th i n  the fl oodpl a i n  coul d hel p reduce these 
i mpacts but may affect the upstream and downstream hydraul i cs of  these 
channel s .  These measures woul d be cons i dered part o f  fi nal project 
des i g n . Res i dual i mpacts from these three fac i l i t i es ,  wi th mi t i gat i o n ,  
woul d probably st i l l  exi st . However,  because t h e  area i mpacted by any 
i ncreased fl ood el evat i ons has few,  i f  any , i mproved structure s ,  the 
res i dual  i mpact shoul d not be s i gni fi cant . 

C .  I l l i no i s 

The I l l i no i s SSC reg i on has been i ncl uded i n  the nati onal fl ood i nsurance 
program , and FEMA Fl ood Ins urance Rate Maps have been prepared ( Federal 
Emergency Management Agency 1 981a-f ,  1 982a- f, 1 985a- b ,  1 986a - b ,  1 9B7 ) . 
Th i s  i ncl udes al l of the un i ncorporated areas of DuPage , Kane , and 
Kendal l Count i es and several i ncorporated commun i t i es ( see F i gure 
5 . 1 . 2 - 3 ) . The DOE has  i n i t i ated i nformal consul tati on w ith  the Ch i cago 
Di stri ct Corps of Eng i neers concern i ng fl oodpl a ins . Duri ng preconstruc
t i on anal yses , geotechn i cal and other env i ronmental stud i es woul d  be 
performed to veri fy the fol l owi ng assessment as part of fi nal project 
des i gn . 

In  I l l i no i s ,  four fac i l i t i es (F5 , K4 , J3 , and J6)  h ave some potent i al 
for fl oodpl a i n  encroachment .  At present , these fac i l i t i es are descri bed 
by a conceptual des i gn that does not conta i n  spec i f i c  deta i l s  on where 
the bui l d i ngs and other surface structures woul d be pl aced wi th i n  the 
area . Surface structures woul d occupy only a part of the area needed 
for each fac i l i ty ,  and the l ocat i on of these s tructures w i th i n  the are a 
rema'i n s  fl exi bl e i n  most cases . The four  sse fac i l i t i es wi th potent i al 
fl oodpl a i n  encroachment woul d i mpact onl y Wel ch Creek i n  the far cl uster 
or Kress Creek i n  the near c l uster . Wel ch  Creek woul d have two o f  these 
faci l i t i es l ocated near the stream channel ; F5 woul d be wi th i n  about 200 
ft of the fl oodpl a i n  and K4 yJQljl d l i e i mmed i ate l y  adj acent to the fl ood 
pl a i n . These fac i l i t i es create a smal l potent i al for channel  rel oca
t i on , but a l most no change i n  dra i n age area . S im i l arl y ,  two fac i l i t i es 
i n  the Kress  Creek watershed woul d be near or i n  the stream channel : J3 
woul d be wi th i n  1 , 000  ft of the fl oodpl a i n  and J6 wou l d encroach the 
ent i re fl oodpl a i n .  

1CHP5X336882 1 E I S  Vol ume I Chapter 5 
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Envi ronmental Consequences and Mi t i gat i ve Measures 5�23 

Fi gure S. I . 2-4 

FS ENCROACHMENT ON WELCH CREEK FLOODPLAIN 
ILL.INO IS SITE 
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Fi gure 5 . 1 . 2-5 

1C4 ENCROACHMENT ON WELCH CREEK FLOODPLAIN 
ILL INOIS SITE 
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Source: Federal Emergency Management Agency. 111828. 
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Fi gure 5. 1 . 2-6 

J3 ENCROACHMENT ON  KRESS CREEK FLOODPLAIN 
I LLINOIS SITE 
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Fi gure 5 . 1 . 2-7 

J6 ENCROACHMENT ON KRESS CREEK FLOODPLAIN 
ILLINOIS  SITE 

ICALE FEET 
Sourc.: Federal Emergency Management Agency, 1882F. 
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Fac i l i ty serv i ce area F5 i s  currently l ocated w ith i n  about 200 ft of the 
Wel ch Creek fl oodpl ai n ,  wh i ch i s  about 300 to 600 ft wide ( see F i gure 
5 . 1 . 2 - 4 ) . Thi s fac i l i ty area l i es cl ose enough to the fl oodpl a i n  that . 
further cons i derat i on i s  warranted . However , adj ustment i n  bui l di ng 
l ocat i on coul d mi ti gate any potent i al i mpact . Impacts to the Wel ch 
Creek fl oodpl a i n  from the F5 fac i l i ty shoul d ,  therefore , be negl i g i bl e .  

Faci l i ty experi mental hal l K4 l i es i nuned i ate1y adjacent to the Wel ch 
Creek fl oodpl a i n ,  wh i ch i s  about 750 to 1 , 000 ft wi de ( see F i gure 
5 . 1 . 2 - 5 ) . Wh i l e  th i s  i s  not an encroachment , i t  ; s  cl ose enough to 
deserve cons i derat i on duri ng fi nal des i gn . Any potent i al i mpacts from 
thi s part i cu l ar fac i l i ty shoul d be eas i l y  mi t i g ated by l ayout  of the 
fac i l i ty duri ng fi nal proj ect des i gn . As a resul t ,  the i mp Jct from 
fl oodpl a i n  encroachment  on Wel ch Creek caused by fac i l i ty K4 i s  expected 
to be negl i g i bl e .  

External beam access area J3 i s  wi th i n  1 , 000 ft of the fl oodpl a i n  'of 
Kress  Creek ( see F i gure 5 . 1 . 2 - 6 ) . Th i s  fac i l i ty area l i es  cl ose enough 
to the fl oodpl a i n  that further con s i derat i on i s  warranted . Very l i tt l e  
has been determ i ned about the l ayout of the J areas , but 40 acres woul d 
prov i de some fl exi b i l i ty i n  the arrangement of the surface structures . 
Thu s ,  des i gn mi t i gati on shoul d al l ow avo i d i ng any i mpact to the fl ood 
pl a i n of Kress Creek from J3 . 

Faci l i ty J6 , as current ly  l ocated , covers the ent i re wi dth of the  fl ood
pl a i n  of Kress  Creek w i th i ts northeast corner ( see F i gure 5 . 1 . 2 - 7 ) . 
Th i s  i s  a measurabl e i mpact , wi th some potent i al for mi t i gat i on through 
des i gn l ayout or channel d i vers i on .  One potent i al m i t i gat i on wou l d  be 
rel ocat i ng ,  at des i gn stage , surface structures i n  fl ood fri nge rather 
than i n  f1 00dway ( structures l ocated i n  fl ood fri nge woul d not s i gn i fi 
cantly  rai se upstream fl ood el evat i on ) . Other potenti al mi t i gat i ons 
i ncl ude el evat i ng the structures , d i vert i ng the stream, and i mprov i ng 
the channel to reduce fl ood stage . More deta i l ed eval uat i on of th i s  
probl em shoul d be made duri ng fi nal s i te des i gn i f  the I l l i no i s  s i te i s  
sel ected . 

D .  M i ch igan 

In Mi c h i gan ,  very l i ttl e of the SSC faci l i ty l ocat i on has been mapped 
for the nati onal fl ood i nsurance program . FEMA Fl ood Insurance Rate 
Map5 have been prepared onl y for a smal l port i on of the SSC area near 
the Grand Ri ver i n  Bl ackman Townsh i p  where it crosses the r i ng a l i gnment . 
Fl ood Hazard Boundary Maps h ave al so been prepared for other mi nor parts 
o f  Jackson and Ingham Count i es ,  except the uni ncorporated areas of the 
count i es as a whol e .  Th i s  i s  an i nd i cat i on that fl ood i ng i n  th i s  area 
has l i mi ted damage potenti al pri mari ly  because there are .few man -made 
structures . 

I n  order to prepare the M i c h i gan fl oodpl a i n  assessment ,  U . S . G . S .  F l ood 
Prone Area Maps ( U . S .  Department of the I nteri or 1975a , 1 97 5b , 1975c ,  
and 1 975d ) of the proposed SSC l ocat i on were used t o  determ i ne whether 
any of the fac i l i t i es may be i n  the 1 00 -yr fl oodpl a i n  (Menerey 1 988) . 
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Fi gure 5 . 1 . 2-8 
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Fi gure S . 1 . 2-SA 

CAMPUS AREA ENCROACHMENT ON THORNAPPLE CREEK FLOODPLAIN 

MICHIGAN S ITE 
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Fi gure 5. 1 . 2-88 

Fl ENCROACHMENT ON PORTAGE RIVER FLOODPLAIN 
MICHIGAN SITE 
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Fi gure S . 1 .2-8C 

F2 ENCROACHMENT ON PORTAGE RIVER FLOODPLAIN 
MICHIGAN SITE 
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Fi gure 5 . 1 . 2-80 

F6 ENCROACHMENT ON SYCAMORE CREEK FLOODPLAIN 
MICHIGAN SITE 
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Temporary fl oodpl a i n  encroachment , because of construct i on act i v i t i es ,  
wou l d  l i kely occur on Thornappl e Creek where i t  passes through the 
i njector and booster areas , and to a l esser extent i n  the campus area 
( see F i gures 5 . 1 . 2-8  and 5 . 1 . 2 -8A) . The cut - and-fi l l  construct i on of 
the i njector and booster tunnel s wou ld  cross Thornappl e Creek twi ce and 
come very cl ose to the channel i n  a th i rd l ocat i on .  Al l three l ocat i ons 
probably wou l d  encroach on the fl oodpl a i n  temporari l y ,  espec i al l y where 
the tunnel al i gnment cros ses the creek . Al though the creek i s  a smal l 
one ( l ess  than a 1 0 -mi 2 dra i nage area ) , th i s  i mpact coul d be measurabl e .  
Three serv i ce areas , F l  ( F i gure 5 . 1 . 2 -8B) , F2 ( F i gure 5 . 1 . 2 -8C ) , and F6 
( F i gure 5 . 1 . 2 -80) al l may , depend i ng upon fi nal des i gn ,  encroach on 
fl oodpl a i ns . F l  and F2 coul d encroach upon the Portage R i ver fl oodpl a i n ,  
wh i ch has a n  upstream watershed o f  8 0  mi 2 •  Even wi thout m i t i gat i on ,  the 
encroachment i mpacts are l i kely to be m i nor .  The F6 area coul d have 
marg i nal encroachment upon the Sycamore Creek fl oodpl a i n ,  wh i ch has an 
upstream watershed of 18 mi 2 ,  however the i mpacts are expected to be 
m i nor .  M i t i gat i on by rel ocat i ng these fac i l i t i es to m i n i m i ze the fl ood
pl a i n  encroachment 1 s  the best i n i t i al strategy . Protect i on from or 
confi nement of the add i t i onal fl ood el evat i on by l evees or berms i s  
another reasonabl e al ternat i ve .  E i ther al ternat i ve coul d effe�t i vely  
reduce the i mpact . No other potent i al fl oodpl a i n encroachments exi st at 
the other SSC surface fac i l i t i es and , therefore , no add i t i onal fl ood � 
pl a i n  encroachment i mpacts woul d be expected . 

E .  North Carol i na 

I n  North Carol i na ,  al l three count i es i n  wh i ch the SSC fac i l i ty woul d be 
l ocated are - i ncl uded i n  the n at i onal fl ood i nsurance program ( see F i g ure 
5 . 1 . 2 -9 ) . However , onl y Durham County i s  mapped to the deta i l  of the 
Fl ood . Insurance Rate Maps ( FEMA 1979b) . Granv i l l e  and Person Count i es 
are onl y shown on F l ood Hazard Boundary Maps ( FEMA 1970 , 1978 ) . The 
l ack  of compl ete coverage of th i s  area by Fl ood I nsurance Rate Maps i nd i 
cates that fl ood i ng i n  th i s  area has l i m i ted damage potent i al pr imari l y  
because there are few man -made structures . The area i s  rural w i th l i ttl e 
devel opment i n  the form of houses or other bu i l d i ngs . Duri ng preconstruc 
t i on anal yses , geotechn i cal and other envi ronmental stud i es woul d be 
performed to ver i fy these data as part of fi nal project des i gn . 

I n  prepari ng th i s fl oodpl a i n  asses sment , the ava i l abl e FEMA maps were 
used to determi ne  whether any of the proposed fac i l i t i es may be i n  the 
100-yr fl oodpl a i n  ( FEMA 1 978a , 1978b, 1979 ) . 

Temporary fl oodpl a i n  encroachment i s  i nev i tabl e from construct i on and 
operat i ons  act i v i t i es i n  area B ,  the i nj ector compl ex and from future 
act i v i t i es i n  area C ( F i gure 5 . 1 . 2 - 9A) . Other areas  w ith  potent i al 
fl oodpl a i n  i nvol vement i ncl ude : access area E2 ( F i gure 5 . 1 . 2 -9B, ; beam 
access  area J6 ( F i gure 5 . 1 . 2 -9C) ; experimental hal l K6 ( F i gure 5 . 1 . 2 - 90) ; 
beam access area J5 ( F i gure 5 . 1 . 2 -9E ) ; and beam access area J2  ( F i gure 
5 . 1 . 2 -9F ) . Beam access area J6 and experi mental hal l K6 both show 
potent i al encroachment exceed i ng 90 percent of the fl oodpl a i n .  The 
upstream watershed i n  both cases , however , i s  smal l (J6 - 3 mi 2 ;  K6 -
1 . 3 m i l ) ,  therefore mi t i gat i on act i vi t i es such as  channel rel ocat i on ,  
d i k i ng ,  o r  faci l i ty l ocat i on �dj ustment shoul d reduce or el i mi nate any 
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Fi gure 5 . 1 . 2-9 

HYDROLOGIC fEATURES - NORTH CAROLINA SITE 
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�. Fi gure 5 . 1 . 2-9A 

AREA C AND B ENCROACHMENTS ON CAMP CREEK, 
KNAP OF REEDS CREEK, AND D I CKENS CREEK FLOODPLAINS 
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Fi gure 5.1 . 2-98 

E2 ENCROACHMENT ON NORTH FLAT R IVER FLOODPLAIN 
NORTH CAROLINA SITE 
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Fi gure 5.1 .2-9C 
J6 ENCROACHMENT OM DICKENS CREEK F(OODPlAIR 
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Fi gure 5 . 1 . 2-90 

K6 ENCROACHMENT ON GRASSY CREEK FLOODPLAIN 
NORTH CAROLINA SITE 
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Fi gure 5 . 1 . 2-9E 

J5 ENCROACHMENT ON DIAL CREEK FLOODPLAIN 
NORTH CAROLINA SITE 
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Fi gure S . 1 . 2-9F 

J2 ENCROACHMENT ON FLAT RIVER FLOODPLAIN  
NORTH CAROLINA SITE 
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upstream fl ood i ng i mpacts . Beam access area J2 ' has a l arge upstream 
watershed area ( 14 1  mi 2 ) ,  but al ong wi th beam access area J5 and access  
area E3 , these  areas only show mi nor encroachment i nto the  fl oodpl a i n  
and are not l i kel y t o  cre�te upstream fl ood i ng .  Because the exi st i ng 
fl oodpl a i n  mappi ng of these locat i ons wi th the Fl ood Hazard Boundary 
Maps i s  not detai l ed enough to make any measurements of fl oodpl a i n 
encroachment , no  actual numbers are g i ven . These encroachments al l 
coul d h ave the potent i al to produce i mpacts to the l ocal fl ood i ng of 
thei r adj acent streams i f  the encroachment i s  great enough . Encroach -

. ment on the fl oodpl a i n  of Knap of Reeds Creek from the � njector and 
booster compl ex (Area B) can be mi t i gated wi th l evee or berm construc
t i on dur i ng cut - and-fi l l  opera t i ons . The res i dual fl oodpl a i n  encroach 
ment i mpacts here woul d then be negl i g i bl e .  Encroachments at the other 
l ocati ons  may be avo i ded through adjustments of the fi nal fac i l i ty 
l ocat i on .  I f  th i s  i s  not pOS S i bl e ,  mi t igat i on w i th l evees i s  al so an 
a l ternat i ve .  

Construct i on o f  new roads to prov ide access  to the SSC fac i l i ty woul d be 
extens i ve for the campus  area . A total of 25 . 3  mi of new four- to s i x
l ane roadways wou l d  be constructed to prov i de eas i er access  to the 
campus are a .  These roadways woul d cross the Fl at R i ver,  D i al Creek, and 
Camp Creek, as presentl y l ocated . To make the desi red connect i ons to 
other Exi st i ng roads and the campus ,  these stream cros s i ngs  cannot be 
avoi ded . An add i t i onal 1 2 . 3  mi of new,  two- l ane paved acces s  roads 
wou l d  be bu i l t  for the other fac i l i t ies  around the ri ng . Most of these 
roads are i n  short stretches of  l es s  than 1 mi , one of wh i ch may cross 
Grassy Creek to connect with experimental hal l K6 . Th i s  stream cross i ng 
may not be neces s ary , dependi ng on the fi nal road l oc at i on . A total of 
1 . 3 mi  of new one- l ane gravel roads woul d be bui l t  to prov i d e  acces s  to 
the i ntermed i ate access areas ( El through E9) . None  of  these short 
road s are expected to cross any i denti fi ed st ream channel s .  

I n  general � fl oodpl ai n encroachments onl y i mpact ups tream fl ood i ng by 
constri ct i ng the fl oodpl a i n ,  caus i ng backwater effects .  Th i s  i s  more of 
a probl em on l arger streams wi th shal l ower sl opes than smal l er or 
steeper streams . Onl y  two of  these potent i al encroachments are on 
streams wi th watersheds greater than 20 mi 2 �  the South Fl at Ri ver ( at 
E2 ) , and the Fl�t Ri ver ( at a new four-l ane h i ghway cross i ng ) . Both of 
these have watersheds of l ess  than 1 50 mi 2 ,  and reg i onal i mpacts from 
fl oodpl a i n  encroachment on these streams woul d be negl i g i bl e .  

F .  Tennessee 

In Tennes see , al l four count i es that woul d i ncl ude parts of the SSC 
fac i l i ty have FEMA maps avai l abl e ( see F i gure 5 . 1 . 2 - 10 ) . However , only 
Wi l l i amson County i s  shown on the more detai l ed Fl ood Insurance Rate 
Maps ( FEMA 1 981 ) . Bedford , Marshal l ,  and Rutherford Counti es are shown 
only on Fl ood Hazard Boundary Maps ( F EMA 1978b, 1979a , and 1 980 ) . The 
l ack of more detai l ed coverage in th i s  area i s  an i nd i cat i on that fl ood� 
i ng i n  th i s  area has l i mi ted damage potenti al  pri mar i l y  because there 
are few man -made structures . I ndi cat i ve of th i s i s  the rural nature of 
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the Tennes see s i te l ocat i on w i th scattered houses and few other bu i l d 
i ng s .  Dur i ng preconstruct i on anal yses , geotechn i cal and other env i ron 
mental stud i e s  woul d be performed to veri fy th i s  assessment as part of 
f i nal project des i gn .  

The ava i l abl e FEMA maps ( FEMA 1 977 , 1 981 , 1 984a , 1 984 b ,  1 988a , 1988b)  
ment i oned above were used i n  prepari ng th i s  fl oodpl a i n  asses sment to  
determi n e  whether any of the  proposed fac i l i t i es may be  i n  the  1 00-yr 
f l oodpl a i n .  

Temporary encroachment i s  l i ke ly  on the Armstrong Branch from construc
t i on of the campus fac i l i t i es or from the pl acement o f  bu i l d i ngs or 
other structures . Servi ce area F l  covers about 1 00 ft of  a 300 - ft -wi de 
fl oodpl a i n .  Ac tual pl acement of  surface structure s  i n  the campus area 
and i n  the serv i ce areas rema i ns rel at i vely fl ex i bl e  at th i s  t i me and 
woul d not be determi ned unt i l  s i te - spec i f i c  des i gn s  are prepared . 
Potent i al encroachment i �  based on the actual l and areas and the i r 
l ocat i on on or  near fl oodpl a i ns . Other SSC fac i l i t i es are l ocated near 
to fl oodpl a i n  areas , and dependi ng upon f i nal des i gn ,  cou l d  a l so affect 
upstream fl ood i ng .  These i ncl ude : serv i ce area F l O  ( F i gure 5 . 1 . 2 - 1 0A) , 
and beam zone acces s  areas J2 ( f i gure 5 . 1 . 2 - 1 0B) , and J4 ( F i gure 
5 . 1 . 2 - 1  OC ) " 

I n  the campus area , the new fou r - l ane h i ghway prov i d i ng s i te acces s  
woul d cross  Armstrong Branch caus i ng potent i al encroachment . Both th i s  
encroachment and the access  road encroachment at E6 can be m i t i gated 
rel ati vely eas i l y because both streams are smal l (watershed areas 
<6 mi 2 ) and the i r  fl oodpl a i n s  only 200 to 300 ft w i de .  W i th  proper 
des i gn of the bri dge ot' cul vert and poss i bl e  channel i mprovements , th i s  
i mp act can be reduced to negl i g i bl e  l evel s at both s i tes . 

I ntermed i ate acces s  area E6 , depend i ng upon fi nal des i gn , may encroach 
upon the Spri ng Creek fl oodpl a i n  by bl ocki ng up to 50 percent of  the 
fl oodpl a i n  cross  sect i on at that poi nt ( F i gure 5 . 1 . 2 - 1 00) . Th i s  e n 
croachment can b e  m i t i gated because of  the smal l watershed area upstream 
( l es s  than 25 m i 2 )  and wi th channel rel ocat i on ,  d i ki ng , or adj us tment of 
fac i l i ty des i gn ,  th i s  i mpact shoul d be negl i g i bl e .  

I ntermed i ate access  area E I - P I  i s  l ocated whol l y  w i th i n  the Stones R i ver 
fl oodpl a i n  ( F i gure 5 . 1 . 2 - 1 0E) . At i ts narrowest po i nt adj acent to  the 
fac i l i ty ,  the fl oodpl a i n  i s  approx i matel y 2 , 500 ft wi de w i th  an upstream 
watershed of l ess  than  8 mi 2 ;  t he  200 ft wi dth of the fac i l i ty i s  not 
l i kely  to �reate upstream fl ood i ng i mpacts , and fi nal  des i gn and fac i l 
i ty pl acement and m i t i gat i on are l i kely  to reduce the overal l i mpact of 
the fac i l i ty on  fl ood�l a i n  encroachment .  

The F l  encroachment ( F i gure 5 . 1 . 2 - 1 0F )  has both a new channel c ro s s i ng 
and a poss i bl e  fac i l i ty pl acement  i n  the fl oodpl a i n .  The channel i s  
Chri  stmas Creek ,  wh i ch has a sma 1 1  watershed dra i n i  ng an area of <5  mi 2 ,  
so m i t i gat i ng the i mpact at the cross i ng shoul d not be d i ffi cul t .  Pend 
i ng fi nal des i gn ,  the i mpact on the fl oodpl a i n  and l ocal fl ood i ng shoul d 
be negl i g i bl e .  
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Figure 5 . 1 . 2 - 10 

HYDROLOGIC FEATURES - TENNESSEE SITE 
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Fi gure 5 . 1 . 2- 10A 

CAMPUS AREA ENCROACHMENT ON ARMSTRONG BRANCH FLOODPLAIN 
TENNESSEE SITE 
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Fi gure 5. 1 .2-108 

MARGINAL J2 ENCROACIIIENT ON LYTLE CREEK FLOODPLAIN 
TENNESSEE SITE 
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Fi gure S . 1 . 2- 1OC 

J4 ENCROACHMENT ON STEWART CREEK FLOODPLAIN 
TENNESSEE SITE 
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Fi gure 5 . 1 . 2-100 

E6 ENCROACHMENT ON SPRING CREEK FLOODPLAIN 
TENNESSEE SITE 
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Fi gure S . 1 . 2- 10E 

E1 ENCROACHMENT ON STONES RIVER FLOODPLAIN 
TENNESSEE SHE 
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Fi gure S . 1 . 2 - 10F 

Fl ENCROACHMENT ON CHRISTMAS CREEK FLOODPLAIN 
TENNESSEE SITE 
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I n  Texas , the s i ngl e county conta i n i ng the SSC faci l i ty i s  i ncl uded i n  
the nati onal fl ood i nsurance program ( see F igure 5 . 1 . 2 - 1 1 ) . El l i s 
County i s  shown on the Fl ood I nsurance Rate Map s , i ncl udi ng the ent i re 
r i ng and surface fac i l i t i es ( FEMA 1987 ) . I n  spi te of the general l y  
rural nature o f  the area , i t  has  been i ncl uded i n  the ful l  fl ood 
i nsurance program at thi s mappi ng l evel . These maps have been u sed i n  
prepari ng th i s  fl oodpl a i n  assessment to determi ne  whether any of the 
prcpo3ed faci l i t i es may be in the 100-yr fl oodpl a i n . Duri ng precon 
struct i on analys i s ,  geotechn i cal and other env i ronmental stud i es woul d 
be pe r fo rmed to veri fy thi s assessment a s  part of fi nal project des i gn .  

Projec t faci l i t i es that woul d be l ocated part i al l y  or ent i rel y wi th i n  
exi s t i ng fl oodpl a i ns i ncl ude : J2 i n  South Prong Creek ( F i gure 5 . 1 . 2- 1 2 ) , 
J3 i n  Baker Branch ( F i gure 5 . 1 . 2- 1 3 ) , J4 i n  Chambers Creek ( F i gure 
5 , 1 . 2 - 1 4 ) ,  and J6 i n  a tri butary to Chambers Creek ( F i gure 5 . 1 . 2 - 1 5) . 
Two i ntermed i ate access areas , El  and E9 , are l ocated i n  fl oodpl a i n s :  
E l  i n  South Prong Creek ( F i gure 5 . 1 . 2 - 1 5A) ; E 9  ( F i gure S . 1 . 2 - 1 5B )  i n  the 
M i l l  Branch of Chambers Creek.  Actual surface structure l ocat i ons  
w i th i n the  fac i l i ty boundari e s ,  and  in  some cases  the  boundari es them
sel ves , remai n  rel at i vel y fl exi bl e at th i s  t i me .  The fi nal  l ocat i ons  of  
fac i l i t i es (wh i ch woul d not be  determi ned unt i l  s i te- spec i f i c  des i gn )  
woul d b e  s i ted t o  excl ude fl oodpl a i n  encroachment i f  poss i bl e .  I f  , 
requ i red , mi t i gat i on measures such as the construct i on of l evees woul d 
be eval uated duri ng fi nal  s i te des i gn .  

[xternal beam acces s  area J2 i s  l ocated wi th i t s southeast corner cross 
i ng South Prong Creek .  The fl oodpl a i n  at  th i s  l ocat i on i s  approxi matel y 
250 t o  300 ft wi de and the encroachment woul d compl ete l y  span t h i s d i s 
tance ( see F i gure . 5 . 1 . 2 - 1 2 ) . Th i s  i mpact coul d be mi t i gated through 
des i gn l ayout opt i ons  or channel d i vers i on .  S i nce the stream i s  smal l 
at th i s  l ocat i on « 10 mi 2 watershed ) and the area very rural f the i mpact 
on the fl oodpl a i n  and l ocal fl ood i ng shoul d be negl i g i bl e .  

External beam access area J3 i s  s i tuated on Baker Branch , a t r i butary to 
Chambers Creek ( see f i gure 5 . 1 . 2 - 1 3 ) . As currently  l ocated , it compl e 
tel y covers t h e  fl oodpl a i n wh i ch i s  200 t o  300 f t  wi de i n  th i s  l ocat i on .  
Th i s  impact cou l d  be mi t i gated through des i gn l ayout opt i ons . Channel 
d i vers i on or  l evee i ng cou l d  hel p m i t i gate fl oodi ng probl ems , s i nce the 
channel i s  smal l « 5  mi 2 watershed area)  and the area rural . 

External beam access area J4 i s  presentl y  l ocated i n  the fl oodpl a i n  of 
Chambers Creek, a watershed of 107 mi 2 •  The fl oodpl a i n  i s  about 500 to 
750 fi wide at th i s  l ocati on  and t he fac i l i ty woul d cross  the ent i re 
w i dth of th i s  fl oodpl a i n  ( see F igure 5 . 1 . 2- 14 ) . 8�cause th i s  i s  a 
l arger stream, prQ'w' i d i ng mi t i gat i on coul d be more d i ffi cu l t .  However , 
th i s  i mpact coul d  be mi t i gated through des i gn l ayout opt i ons  and/or 
channe l  d i vers i on .  
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Fi gure 5. 1 . 2- 1 1  
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Fi gure 5 . 1 . 2- 12 

J2 ENCROACHMENT ON SOUTH PRONG CREEK FLOODPLAIN 
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Fi gure 5 . 1  .. 2-13  

J3 ENCROACHMENT ON BAKER BRANCH FLOODPLAIN 
TEXAS S ITE 
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Fi gure 5 . 1 .2-14 

J4 ENCROACHMENT ON CHAMBERS CREEK FLOODPLAIN 
TEXAS SITE 
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Source: Federal Emergency Management Agency. 1 987. 
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Fi gure 5 . 1 . 2- 1 5  

J 6  ENCROACHMENT ON UNNAMED TRI BUTARY TO C��BERS CREEK FLOODPLAIN 
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F i  g��re 5 , 1 . 2 - 1  5A 
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External beam access area J6 i s  presently  l ocated i n  the fl oodpl a i n  of 
an unnamed tri butary to Chambers Creek.  The southeast corner of th i s  
fac i l i ty compl etel y crosses the fl oodpl a i n  ( F i gure 5 . 1 . 2 - 1 5 ) . However, 
th i s i s  the upst ream l i mi t of the mapped fl oodpl a i n  on a watershed l ess  
than  3 mi 2 in  are a .  For th i s  reason, m i t i g at i on through des i gn l ayout 
a n d  berms o r  l evees shou l d  reduce the i mpacts from encroachment to  
negl i g i bl e  l evel s .  

I n termed i ate access area E l  i s  l ocated i n  a tri butary o f  the South Prong 
Creek .  The encroachment shoul d not create fl ood i ng i mpact s as  the up
stream watershed i s  very smal l ( l es s  than 0 . 1  m i 2 )  and the encroa�hment 
only covers a smal l port i on of the fl oodpl a i n  ( F i gure 5 . 1 . 2 - 1 5A) . Inter
med i ate access area E9 i s  l ocated i n  the M i l l  Branch of Chambers treek 
( F i gure 5 . 1 . 2 - 1 58) . As the encroachment i s  smal l and the upstream 
watershed i s  l ess  than 0 . 8  mi 2 ,  fl ood i ng i mpacts are expected to be 
negl i g i bl e .  I n  add i t i on ,  f 'i na l  pl acement a·nd m i t i gat i on i s  expected to 
further m i n i m i ze any fl ood i ng i mpacts . 

Two access  road s ,  one to serv i ce area F3 and the other to access area 
E8 , woul d cross the stream channel s of Red Oak Creek ( about 1 , 000 ft 
w ide )  and B i g  Oni on Creek ( about 1 , 500  ft w ide) . M i t i gat i on of these 
encroachments woul d requ i re careful des i gn of the bri dge or  cul vert used 
and the amount of roadway embankment . 

5 . 1 . 2 . 3  Wa ter O�al i tl 

The deteri orat i on of  l ocal surface water qual i ty i s  a net resul t of the 
add i t i onal l oads of  pol l utants put illto these waters by proposed sse 
act i v i t i es .  Dur i ng construct i on ,  pol l utant l oads coul d come from i n 
creased surface eros i on ,  i ncreased channel eros i on ,  and any waste or 
s p i l l ed mater i al s that may be i mproperl y handl ed . Dur i ng operati ons , 
pol l utant l oads coul d come from materi al s  washed off surfaces  such as 
parki ng l ots and roads , fram channel eros i on ,  or other sources .  Waste
water effl uent l oads due to i ncreas i ng popul ati ons associ ated wi th the 
sse woul d  be another s ource of pol l utant l oads .  

Groundwater qual i ty ch ange s ,  other than effects from rad i ol og i c  and 
hazardous mater i al s  ( see Sect i on 5 . 1 . 6 ) ,  may resul t from sse con struc 
t i on and operat i ons . Groundwater qual i ty coul d be affected by the s ame 
types of act i v i t i es that have potent i al for i mpact i ng surface water . 
Impacts to groundwater coul d occur at t hose s i tes where there i s  a 
d i rect hydraul i c  connect i on between surface water bod i es and underl y i ng 
shal l ow aqu i fers ( Col orad o ,  I l l i nO i s ,  M i ch i gan , North Carol i n a ,  
Tennes see and Texas ) .  Al so ,  m,ateri a 1 s used i n  subsurface con struct i on 
( e . g . , concrete or metal l i c l i ners) coul d i ntel" act wi th groundwater ,  
chang i ng i ts qual i ty .  

sse construct i on and operati ons at al l s i tes woul d b e  carried out to 
mi n im i ze pol l utant rel eases to groundwater and surface water .  A vari ety 
of m i t i gat i on measures and operat i on s  procedures are ava i l abl e to reduce 
the potenti al for water qual i ty deteri orat i on .  The potent i al for 
i ncreased s i l tat i on and turb i d i ty i n  streams due to construct i on -rel ated 
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surface and channel ero s i on has been d i scussed i n  Sect i on 5 . 1 . 2 . 1 .  The 
l i kel i hood of pol l utant sp i l l s  due to i mproper h andl i ng cou l d  be reduced 
by a v i gorous program of empl oyee tra i n i ng and i nspect i on .  I f  neces 
sary , fac i l i t i es coul d be des i gned and constructed to treat channel 
storm water runoff pri or to rel ease i nto natural  drai nages . 

At most s i tes  where hydraul i c  connect i ons exi st between surface and 
groundwater , onl y  mi n i mal , short term i mpacts to s urface water qual i ty 
are expected . The affected area of surface water represents onl y a 
smal l port i on of the recharge zone for underl yi ng aqu i fers . Al s o ,  the 
fi l tra t i oA effect of the rock and soi l through wh i ch groundwater 
recharge woul d move woul d s i gn i fi cantly reduce the amount of part i cu l ate 
contami nants ( e . g .  s i l t ) present . F i l trat i on a"d d i l ut ion o f  recharge 
from surface waters wou l d  reduce any i mpacts to groundwater to negl i 
g i bl e  l evel s at al l except the Tennes see s i te .  At the Tennessee s i te ; 
the shal l ow karst aqu i fer i s  very s lJ scept i bl e to contam i nat i on ft�om 
s lJrface sources because of the sol ut i o n  open i ng s  wh i ch commonl y  extend 
to the surface , At the Ari zona s i te ,  l ac k  of surface water and the 
great depth to the water table woul d effecti vely l imi t transport o f  
contami nants i nto the groundwater . At the Col orado and Texas s i tes , 
shal l ow al l uvi al  aqui fers may be d i sturbed by surface construct i on .  
However , these aqu i fers are general ly  smal l and d i scont i nuous around the 
SSC s i te .  There are n o  deep groundwater suppl i es at the Col orado s i te .  
I n  Texas , deep groundwater suppl i es are general l y  i sol ated from surfac e 
act i v i t i es by i mpermeabl e rocks . Phys i cal d i sturbance of aqu i fers by 
the i ntroducti on of concrete or steel l i ners i n  shafts and tunnel s w i l l  
affect only total d i ssol ved sol ids (TDS) and common i ons  such as  su l 
fate , sod i um ,  cal c i um ,  i ron , et c . ; as a resul t ,  any changes i n  ground
water qual i ty woul d be l ocal i zed and woul d not requ i re any change i n  the 
potent i al use of the water .  

5 . 1 . 2 . 4  ��t�L-� 

sse const ruct i on and operati ons woul d c a u s e  an i nc rease i n  water use . 
The p r i m ary demand woul d be for water d i t'ectly a.t the s i te ;  a secondary 
demand woul d be for domest i c  water to supply  the needs of lwoject per
sonnel ( i n i t i al l y construc t i on personnel and . subsequentl y ,  operat i ons  
personnel ) who rel ocate to the  sse s i te v i c i n i ty .  Each state has pro -

. posed a spec i fi c  pl an to supply these needs . Three states , North 
Carol i na ,  Tennessee, and Texas , have proposed the use of surface water 
a,s the pri mary water suppl y .  r� i nor  g roundwater li se for pri ma ry and/or 
secondary water demands woul d occur i n  al l three states . Four states , 
Ari zona , Col orado , I l l i no i s ,  and M i c h i gan h ave proposed groundwater as 
the pri mary project water supply source . Ari zona ,  Col orado , and 
M i c h i gan woul d  probabl y i mpact a surface water source through a secon 
dary water demand on a domest i c  system . Th i s  eval uat i on take s  i nto 
account al l pr imary and secondary water demands  on suppl y systems for 
both construct i on and $perati ons . 

Col orado has l imi ted surface water i n  the s i te area . The proposed 
method of water supp ly  ; s  from wel l s  of the Morgan County Qual i ty Water 
D i st r i ct . The potabl e water wel l s  are l ocated i n  the Hay Gu l ch non
tr i butary aqu i fer . Addi t i onal water demand wi l l  be  met by the  d i stri ct ' s  
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other wel l s  and , i f  necessary for d i rect supply or augmentat i on ,  by the 
purchase and convers i on of eXi sti ng sen i or agri cul tural water ri ghts . _ 

As a backup source , tran sfer of surface water from the Col orado Ri ver 
Bas i n  to the B i g  Thompson Ri ver (the Col orado - B i g  Thompson , or CST Proj 
ect ) and d i vers i on to a d i stri butary system coul d be used to augment 
recharge for the pri mary groundwater supply for the SSC fac i l  i ty .  
Exi st i ng water ri ghts woul d  be purchased and there woul d b e  n o  i ncrease 
i n  transfer of Col orado R i ver water for the project . The amount of 
water needed for th i s  recharge for the construct i on peri od i s  l ess  than 
0 . 1 percent of the annual transfer of B i g  Thompson Ri ver water . Water 
use duri ng operati ons  woul d  requ i re l ess  than 1 percent of the annual 
transfer amount to be used for recharge . 

\ 

I l l i no i s  has  no i dent i fi abl e i mpacts on surface water use  due to the 
proposed SSC . Wh i l e  I l l i no i s  has s i gn i fi cant amounts of surface water ,  

, very l i ttl e of it  i s  u sed for water suppl y ,  and no add i t i onal surface 
water use by the SSC fac i l i ty beyond the current l evel now used by Fermi l ab 
has  been proposed . I ncreased surface water use ( lake M i ch i gan , Fox Ri ver )  
by l ocal mun i c i pal i t i es cou l d  l essen groundwater use i mpacts rel ated to 
the project . 

M i ch i gan ' s  water use woul d be al l groundwater except for domest i c  water 
supply for the popul ati on i ncrease in Ann Arbor wh i ch woul d use surface 
water ( primary )  and groundwater .  The i ncreased surface water use  i n  
Col orado and Mi c h i gan due to the SSC project woul d be negl i g i bl e . 

North Carol i n a ,  Tennessee , and Texas al l propose s urface water as the 
major supply for d i rect sse project needs (wi th mi nor contri but i on of 
groundwater at remote fac i l i t i es ) . These states woul d al so supply some 
or al l off- s i te domest i c  water needs wi th surface water . I n  Texa s ,  d i r
ect and i nd i rect project water use for both construct i on and operat i ons 
woul d represent a smal l percentage of current excess capac i ty i n  the 
reg i on .  Therefore , i mpacts to current water u se woul d be negl i g i bl e .  
I n  North Carol i na ,  the proposed water supply for the SSC proj ect i s  lake 
Butner for the campus , i nj ector compl ex,  and the near cl uster h al f of 
the r i ng ,  and Mayo Reservoi r  for the far cl uster hal f of the ri ng .  Cur
rent off- s i te water supply requi rements for sse construct i on are pro
j ected as rang i ng from 300 to 1 , 855 acre- ft/yr . lake Butner has  a cur
rent safe y i el d  of abou� 1 0 , 000 acre- ft/yr and an avai l abl e excess of 
7 , 540 acre - ft/yr . Mayo Reservo i r  has a current safe y i el d  of over 2 2 , 000 
acre-ft/yr and an avai l abl e excess of 1 3 , 800 acre - ft/yr . The total peak 
yearl y sse d i rect construct i on peri od demand i s  88 acre - ft in 1 992 or 
l es s  than 2 percent of the avai l abl e excess  of e i ther of these supply 
sources . 

The est imated peak off- s i te domest i c  water use al so occurs i n  1 992 . For 
asses sment purposes ,  i t  i s  assumed that the add i t i onal demand for water 
i n  Durham County woul d be met by the c i ty of Durham ' s  wa\er supply reser
vo i rs Lake M i ch i e  and the recently  compl eted L i ttl e Ri ver Reservo i r ;  the 
add i t i onal demand i n  Granv i l l e  and Person Count i es woul d be met by , Kerr 
Reservoi r  and lake I saac Wal ton , respect i ve ly .  The l i ttl e Ri ver Reser-
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vo ': r  h as a safe yi el d  o f  24, 000 acre -ft/yr . Together wi th lake M i ch i e ,  
the two reservoi rs now prov i de Durham a combi ned safe y i el d  -of 47 , 500 
acre - ft/yr and an ava i l abl e excess of about 21 , 700 acre- ft/yr . There
fore , the est i mated peak dome st i c  use i n  Durham County ( 565 acre - ft/yr) 
woul d be l es s  than 3 percent of the exce s s . The curren t ava i l abl e ex
cess from Kerr Reservoi r  i s  about 3 , 500 acre- ft/yr . The esti mated peak 
domest i c  use i ncrease i n  Granv i l l e County ( 1 1 0 acre-- ft/yr) woul d be l es s  
t han 4 percent o f  th i s  excess . In Person County, the est i mated peak 
dome st i c use i ncrease ( 50 acre- ft/yr) woul d be l es s  than 2 percent of 
the current ava i l abl e excess water in lake I s a?c Wal ton , current l y  about 
4 , 700 acre- ft/yr .  For al i cou�t i es ,  the impacts from the corr.bi ned 
e ffect s of d i rect sse construct i on use of water and c ff- s i te i nCrp.3ses 
i n  domest-i c  water use wou l d  b e  expected to be negl i g i bl e .  

The expected operat i on s  wa ler u s e  of the sse fac i l i ty woul d be CEO acre
ft/yr from Mayo Reservo i r  and 1 , 7 1 5  acre - ft/yr from Lake Bu tner . Th i s  
i s  l es s  than 4 percent of the ava i l abl e exce s s  water from Mayo Re ser
voi r ,  a nd 23 percen t of the avai l abl e excess of Lake Butner . These 
i ncreased water use i mpact s are measurabl e and un avo i d abl e .  Hcwever, 
bec ause they are wel l wi th i n the ex i st i ng systems ' capac i t i e� and av a i l 
abl e exce s s  water,  they a re not cons. i dered as S i gn i fi cant i mpact s . 

I t  i s  assumed that , dur i ng operati ons , th� add i t i onal  demand far water 
i n  Durham County woul d be met by the c i ty of Durham ' S water s uppl y 
reservoi rs l ake M i ch i e  and the l i ttl e Ri ver Re servo i r ; the add i t i onal 
demand i n  Granv i l l e  and Person Count i e s woul d be met by Kerr Reservoi r  
and L�ke I s a ac Wa l t6n � respect i vel y .  The domest i c  wat�r use projected 
for Durham County beg i n n i ng i n  1 996 i s  4 1 5  to 550 acre- ft/yr , or up to 3 
percent of the combi ned exce s s  of lake M i c h i e  and l i ttl e Ri ver Re servo i r .  
Granv i l l e  County i s  expected to have domest i c  water u s e  i ncrease of 80 
to 105 acre - ft/yr ,  up to 3 percent of the current l y  avai l abl e exces s 
water from Kerr Reservo i r .  Water use i n  Persot) County duri ng operat i ons 
i s  p rojected to be 35  to 45 acre- ft/yr,  or up to 1 percent o f  the 
cu rren t l y  ava i l abl e excess . 
These water u se i ncreases consti tute a nleasurabl e reg i onal i mpact to the 
water s upp'! y systems of the area . However , these i ncre a s e s  wo ul d prob
abl y no t yc�� i re any changes to the eXi sti ng systems , unl �ss  the ava i l - , 

abl e e(�;€ �; S  water decl i nes dramat kal l y . 

I n  Tennes s(le � most of the proposed water supp l y  i s  s tw face water from a 
number (i f  :;mal l to moderately- s i zed systems . The comb i ned pri mary and 
second a ry water use for both construct i on and operat -l or,s represents a 
smal i  percent.age (general ly l ess  than . I O  percent ) of t.he total ava i l abl e 
exce s s  suppl y capac i ty of these systems . Even i f  the smal l er systems 
prov i de al l on - s i te and off- s i te water, suff i ci ent excess capac i ty 
exi sts . Therefore , the expec ted impacts are negl i g i bl e . 

• At al l s i te al ternat i ves , l oc ali zed groundwater l evel decl i ne s  rel ated 
to d i rect or i nd i rect- project water use and/or project construct i on 
act i v i t i es , such as dewate�ing for groundwater fl ow contro l , are ant i c i -
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pated . Such decl i nes  woul d  be i n  the range of a few feet to a few tens 
of feet , wou l d  be l ocal i zed and wou l d l ast onl y duri ng construct i on .  On 
a regi onal  scal e ,  groundwater  l evel decl i nes woul d be n egl i g i bl e  at al l 
s i tes duri ng con struct i on because of the l i mi ted water vol umes requ i red . 

Operat i ons i mpacts to groundwater resources woul d be greater at s i te 
al ternat i ves where overdraft of  groundwater resources i s  presentl y  a 
reg i onal i ssue or where proposed i ncY'eased groundwater u s e  wou l d  i n i t i ate 
or worsen a l ocal overdraft cond i t i on .  An i ncreased publ i c  water suppl y 
requ i rement woul d occur for cowmuni t i es i n  the general v i c i n i ty of al l 
the  proposed s i te al ternat i ves . Duri ng operat i on s ,  on - s i te proj ect 
water use wou l d  be s i gn i fi cantly greater than duri ng constructi on and an 
i mpact on l ocal water l evel s and aqu i fer overdraft wou l d  be ant i c i pated 
i n  I l l i no i s ,  M i ch i gan , and Texas . 

At the I l l i no i s s i te ,  the water l evel/overdraft i mpacts from i nd i rect 
project water use by i n -mi grants and secondari ly  i nduced popul ati on 
growth duri ng construct i on and cont i nu i ng through operat i ons wou l d be 
measurabl e at the reg i onal  l evel and potent i al ly  l ong - term .  G i ven the 
present pattern of water use  i n  the I l l i no i s  s i te v i c i n i ty ,  it must be 
assumed that most of the projected i ncrease ,  rang i ng from 1 2 5  to over 
820 acre- ft/yr,  woul d  be deri ved from mun i c i pal groundwater pump i ng .  
I ncreased pumpi ng wou l d  occur pr imari ly from the deep sandstone or 
C ambri an -Ordov i c i an aqui fer .  There woul d be a decrease i n  l ong- term 
groundwater ava i l abi l i ty essent i al l y equi val ent to the amount pumped 
from the overdrafted aqu i fers . The w i de d i stri but i on of use suggests 
that wate r  l evel decl i nes near i nd i v i dual wel l s  or wel l  fi el ds wou l d  be 
smal l and very l ocal i zed . A reducti on i n  rel i ance on groundwater from 
the deep bedrock aqui fer by mun i c i pal i t i es i n  the reg i on i s  the only 
pract i cal mi t i gat i on for the i mpact . Pl ans ex i st for about 30  mun i c i 
pal i t i es i n  DuPage County to beg i n  to i mport and use surface water from 
lake M i ch i gan i n  the 1 992- 2000 t i me frame . Other l ocal  surface water 
sources , s uch as the fox Ri ver, may al so be used to repl ace some amount 
of  mun i c i pal deep groundwater use . Mun i c i pal i t i es ,  e spec i al l y , those i n  
the i mmed i ate  SSC s i te v i c i n i ty ,  cou l d  al so d i vers i fy groundwater pumpage 
and devel op the gl ac i al and sha l l ow bedrock aqu i fers wh i ch a re not over
drafted wi th i n  the SSC s i te .  Th i s  l atter change wou l d  not confl i ct wi th 
the present and future domest i c  groundwater wi thdrawal s from the shal l ow 
aqu i fers . Even i f  i t  i s  assumed that these potent i al m i t i gat i on s  do n o t  
occur i n  a t imely  manner,  the i mpact , however ,  wou l d  not  be s i gn i f i cant 
because of the w i de areal d i stri but i on of the i ncreased g roundwater use " ( very l i m i ted l ocal  effect ) .  The major aqu i fers are a l ready l ocal l y  or 
regi onal l y  overdrafted and the project - rel ated water use woul d  be a 
sma l l and very d i stri buted i ncr-ernent to the exi st i ng cond i t i on .  

I n  M i ch i gan , water l evel /overdraft i mpacts from i nd i rect project water 
use dur i ng construct i on and cont i nu i ng through operat i ons  wou l d  be mea
surabl e at the reg i onal l evel and l ong-term .  The i ncreased use woul d be 
d 'i stri buted over a ten - county area w i th i n  wh i ch recent ( 1 984 ) mun i c i pal 
g roundwater use  was about 1 00 , 000 acre - ft . - However , i t  i s  assumed that 
a s i gn i fi cant port i on of the projected use  woul d  occur i n  the commun i t i es 
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of L an s i ng and Ja(;kson , the two l argest commun i t i es near the s i te .  
These two commun i t i es are al so the only areas where l ocal i zed 
groundwater overdraft i s  documented by areal dec l i nes i n  water l evel s 
( see Append i x  5 ) . I ncreased groundwater wi thdrawal s rel ated to i nd i rect 
project use wou l d  sl i ghtly i ncrease any ex i st i ng areal water l evel 
decl i nes i n  the v i c i n i ty of any other potent i al l y affected commun i t i es ;  
however , data for eval uat i on i s  l i m i ted . There are no eas i l y devel oped 
al ternat i ve suppl y sources or pl ans for devel opment  for e i ther of the 
communi t i es most affected . Consequentl y ,  i t  i s  assumed that the  i mpact 
cannot be effect i ve ly  m i t i gated wi t h i n  the t i me fralne of the p roject . 
The i mpact woul d not be s i gn i fi cant because the i nc remental use  rel ated 
to the project i s  very smal l i n  rel at i on to  present use i n  t he  two mos t  
affected commun i t i es (maxi mum of 1 00 t o  250 acre - ft/yr vers us  1 984 usage 
of about 1 1 , 000 and 38 , 000  acre- ft for the Jackson and Lans i ng areas , 
respect i vel y ) . _  Groundwater recharge i n  the project v i c i n i ty i s  
e st i mated to be approx i mately 100 acre - ft/yr/mi l .  

I n  Texas , mos t  of the water for both sse con struct i on and operat i on s ,  
for both on - s i t e  and i nd i rect off- s i te needs , w i l l  come from s urface 
water sources . Dur i ng the sse operat i ons , the peri od  of  maxi mum water 
use , about 20 percent wi l l  be s uppl i ed from groundwater .  Th i s  use  
represents sl i ghtly l ess  than  one  percent of the 1985  total  groundwater 
use  i n  Dal l as , - El 1 1 s ,  and Tarrant count i es ,  the pri nc i pal count i es to be 
i mpacted by the water needs of the proj ect . Neverthel ess , groundwater 
l evel / overdraft i mpacts from d i rect and i nd i rect operat i on s  water 
wi thdrawal s woul d be measurabl e at the reg i on al l evel and l ong - term . 

The Wood b i n e  and Twi n  Mountai ns  aqu i fers are confi ned aqu i fers wi t h  
rel at i ve ly  l ow transmi ss i v i t i es .  The Woodbi ne and Twi n  Mount a i n s  
aqu i fers are a l so presentl y overdrafted reg i onal l y  as ev i denced by 
decl i n i ng water l evel s .  Because the present overdraft i ng wou l d  be 
i ncreased by proj ect-re l ated water wi thdrawal s and because the aqu i fers 
are the maj or supp l y  aqu i fers i n  the area , the i mpact i s  con s i dered to 
be measurabl e .  There i s  no effect i ve m i t i g at i on for the water l evel/  
overdraft i mpact . The  i mpact i s  not  v i ewed as s i gn i fi cant s i nce t he 
reg i onal  overdraft cond i t i on exi sts and proj ect water requ i rements wou l d  
i ncrease the apparent l evel o f  overdraft onl y s l i ghtl y .  

. 

At the Ari zona s i te ,  water l evel /overdraft i mpacts from d i rect proj ect 
water w i thdrawal s woul d be measurabl e and l ong- term at  the reg i onal  
l evel . The total projected on - s i te water use fe r operat i on s  wou l d  be 
deri ved from a wel l fi el d i n  northern Vekol Val l ey .  The requ i red w i t h 
drawal s are equi val ent to a cont i nuous pump i ng rate o f  1 , 3 50 ga l/mi n or 
450 ga l/mi n/wel l i f  three wel l s  are used . Th i s  l evel of pump i ng shoul d 
resu 1 t  i n  1 ong- term drawdowns of several tens of  feet at d ; Stances of 
approx i mate ly  1 mi  from the wel l s . One wel l used for water i ng l i vestock 
i n  the BLM South Vekol Al l otment wou l d  be i n  the  affected area . 

Overdraft i ng of the groundwater bas i n  may be i nd i cated becau se annua l  
total wi thdrawal s ( SSC and other users ) of 2 , 225  acr�- ft woul d exceed 
the est i mated annual recharge ( 1 , 200 acre - ft )  to the northern Vekol 
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Val l ey g roundwatE r  ba s i n .  E s t i mated a n n u a l  recharge val ues  a re a p p rox i 
mate and the d i fference between 1 , 2 0 0  a C fe - ft/yr and 2 , 200 acre - ftjyr 
may not be s u f fi c i e n t  to promote reg i o n a l  wat e r  l eve l decl i nes . I t  i s  
est i mated that from 2 to 3 . 1  mi l l i on acre - ft o f  groundwater i s  i n  s t o r 
age  i n  t h e  nort hern Vekol Val l ey g ro undwater b a s i n ,  and i f  pumpag e were 
to exceed recharge by 1 , 000 acre- ft/yr fo r the ° 1 He of the proj e c t , on l y  
3 0 , 000 aCfE - ft o f  grou ndwater wou l d b e  w i thd rawn from storage i n  Vekol 
Val l ey .  T h i s  represents  l es s  than 1 percent of the groundwater i n  
storage . Al though the S t ate o f  Ar i zona h a s  h i stor i c al l � al l o�ed over
draft i ng of groundwater ba s i n s and wi l l  cont i nue to a l l ow Dverd ra ft i ng 
unt i l the year 202 5 ,  t h e  i mpact o f  groundwater wi t hd rawal s for opera
t i o n s  water use  i n  Ari zona wou l d be me a s urabl e .  The i mpact is  not 
v i ewed a s  s i gn i fi cant s i nce the sse wat e r  req u i rements  wou l d be l es s 
than 1 percent of the groundwater i n  storage . 

A po tent i a l m i t i gat i on for water l evel and overdraft i mpac t s i s  i mpor
tat i on and use of CAP wat er for al l or a port i on of  oper at i on s i ndus
tri al water requ i rements .  Th i s  woul d  r e s u l t ,  however , in  other i mpact s 
from p i pel i ne �on struct i on and l i m i t i nd other u s e s  o f  CAP water . 

Onl y a neg l i g i bl e  i mpact i s  projected i n  Col orado ,  North Carol i na ,  and 
Tennessee because of l im i ted compet i t i on for t h e  ava i l ab l e groundwater 
resources or a very l i m i ted proj ect groundwater use  or p u rc h a s e  of 
eXi st i ng use rather than add i t i onal g ro undwat er devel opment . 

5 . 1 . 3  Ai r Qual i ty 
The assessment of a i r  qual i ty i mpacts i n  the DE I S  wa s i n tended as a 
worst- case anal ys i s .  Th i s  resu l ted i n  t he DE I S  eva l uat i on that there 
woul d be some v i ol at i ons of ambi ent a i r  qual i t y  s tandard s ( AAQS ) .  These 
projected v i ol at i on s  were ra i sed as  a major concern by commenters on the 
DE i S .  The DOE i s  commi tted to comp ly i ng wi th  al l AAQS i n  the construc
t i on and operat i ons  of  the s se . Therefore , the  F i naol E I S  ( FE I S )  a n a l y s i s  
has  been rev i sed to i nc l ude more effi c i ent mi t i g at i on measures to bri ng 
the emi s s i on s  from the sse with i n  standards . The F E I S  al. so d i scu s ses  
the ava i l abi l i ty of add i t i onal  m i t i gat i on measures  that  are ava i l abl e t o  
the  DOE to further reduce emi s s i ons . Add i t i onal c hanges in  the F E I S  
resul ted from comments rece i ved on the OE I S  and further ref i neme n t s  i n  
anal yses . 

SSC i mpacts on a i r  qual i ty we re a s ses sed throug h : 1 }  i dent i fi cat i on of 
a i r  pol l utant emi s s i on s  assoc i ated w i t h  sse preco nstruct i on ,  construc
t i on ,  and operat i on s ,  2 )  quant i f i cat i on o f  the  emi s s i o n s ,  3)  determi na
t i on of the  l ocat i on of the emi s s i on s ,  and 4)  a Quant i tat i ve comp ar i so n  
between the  emi s s i on s  esti mate s  and  the  amb i ent cond i t i ons . Standard 
emi s s i on control equ i pmen� and methods are i ncl uded . Ground-l evel 
concentrat i ons  are determi ned from e stabl i shed a i r d i s pe rs i on mod e l i ng 
techn i ques , added to background concentrat i ons , and compared to the 
Nati onal or State Ambi ent A i r Qual i ty St andards (AAQS ) . 
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Con structi on and operati ons of the  SSC woul d resul t i n  i ncreased emi s 
s i on s  of total su spended part i cul ates (TSP) , fi ne part i cul ate matter 
h av i ng an equ i val ent aerodynami c d i ameter  of 10  mi cron s or l es s  ( PM I O ) , 
oxi des of n i trogen ( NOx ) ,  carbon monoxi de ( CO ) , hydrocarbons ( i�C ) , and 
sul fur d i ox i de ( S02 ) .  Other conventi onal  a i r  pol l utants s uch as ozone 
wou l d  not be d i rectly emi tted . Add i t i onal background i n format i on on a i r  
qual i ty i s  prov i ded i n  Append i x  8 .  Assessments associ ated wi th a i rborne 
emi ss i on s  of rad i ol og i cal , hazardous , or tox i c  materi al s are d i scus sed 
i n  Sect i on 5 . 1 . 6 .  

The several i nd i v i dual  fac i l i t i es that compr i se the SSC were evai uated 
for reg i onal  i mpacts as one source and for l ocal  i mpacts as i nd i v i dual  
s ources , i . e . , each serv i ce area . Wh i l e  the sse encompasses a 53 -mi 
r i ng and has several surface fac i l i t i es ,  i t  does not qual i fy as a maj or 
source of a i r  pol l utants under Prevent i on of  S i gn i fi cant Deteri orat i on 
( PSD)  programs . As d i scussed w ith  the a i r  qual i ty regul atory agenc i es 
w i th i n  each of the seven states , and supported by a rev i ew o f  the i r  
regul ati ons , no PSD permi t woul d be needed for the SSC proj ect , nor 
woul d it be s ubject to Part D New Source Rev i ew ( NSR)  for maj or sources . 
General NSR woul d appl y ( 40 CFR 51 . 160 - 1 64 ) . 

Wh i l e  a PSD permi t woul d not be requ i red , the substant i al emi ss i ons  
duri ng s s e  con struct i on may affect the  host State ' s  management of i t s 
C l ean Ai r Act program . ,For exampl e ,  con struct i on emi ss i on s ,  other than 
from mobi l e  sources , woul d count ag ai nst al l owabl e i ncreases ( i . e . , 
cons ume " PSD i ncrement"  i f  these emi ss i ons  s i gn i f i cantly i mpact a base
l i ne area ) . An excl us i on from i ncrement consumpt i on may be avai l abl e 
for TSP from construct i on act i v i t i e s upon wri tten request to the EPA 
admi n i strator .  E PA i s  expected to  promul gate f ina l  ru l es for a PSD 
program for NOx by F al l l ate 1988 ( proposed rul es 53 FR 3698 , February 
8 ,  1988) . Th i s  program may requ i re that N02 from mob i l e  sources al so 
consume PSD i ncremen t .  

5 . 1 . 3 . 1  sse Pol l utant Emi ss i ons  

A .  Preconstruct i on 

The l i mi ted on - s i te act i v i t i es of preconstruct i on ( i ncl ud i ng l and 
survey i ng for des i gn and acqu i s i t i on purposes , borehol e d r i l l i ng for 
geotechn i cal i nvest i g at i ons , and envi ronmental surveys ) woul d tempo
rari l y  emi t  very smal l amounts of pol l utants . These emi ss i on s ,  
i ncl ud i ng those assoc i ated wi th veh i cl es to transport the equ i pment and 
workers , are much l e ss than for con struct i on and , i n  general , wou l d  be 
compl eted pri or to construc t i on .  Resul tant i mpacts to the amb i ent a i r  
qual i ty ,  even l ocal l y ,  woul d  be negl i g i bl e  . .  

B .  Con struct i on 

Duri ng constructi on , a i r  pol l utant emi ss i ons  woul d be associ ated wi th 
con struct i on equ i pment used for tunnel i ng ,  spoi l s  h andl i ng ,  bu i l d i ng ,  
and road and i n frastructure devel opment . 
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The emi s s i on est i mates devel oped are categori zed i n  two ways : 1 )  the 
exhaust p i pe emi ss i ons resul t i ng from t he combust i on of fuel s in  the 
vari ous types of construct i on equi pment and commuter traffi c ;  and 2) the  
dust emi s s i on s  resul t i ng from e arth and rock handl i ng act i v i t i es and 
traffi c over unpaved and paved construct i on s i tes and road s . Because of 
the s i ze of the project , construct i on act i v i t i es woul d be spread out 
over a l arge area and are not cont i guous throughout the whol e 53-mi 
r i ng . 

Total emi ss i ons  were cal cul ated for each l ocat i on subact i v i ty such as 
the col l ider r i ng constructi on ,  campus construct i on ,  or i njector con
struct i on ,  and were based' on a n  e st i mate of numbers , use  and types of 
equi pment ,  fuel req u i rements ,  spoi l s  generat i on rates ,  etc . Bec ause  t he 
construct i on of the SSC wou l d cover a 6 - to 7-yr per i od ,  a rat i o  of peak 
year act i v i ty to total act i v i ty was determi ned for eac h  i dent i f ied 
act i v i ty on the project construct i on schedul e ( see Appendi x 1 ) . The 
peak year emi s s i ons were then summed , produc i ng a worst-case peak year 
emi s s i on rate . Actual peak year emi s s i ons woul d  be  l ess  because the 
peak year for each act i vi ty woul d not coi nc i de . 

Tabl e 5 . 1 . 3 - 1  compares the construct i on emi s s i ons  i nventori es occurri ng 
i n  the potent i al  bost count i es for the seven s i tes . On an absol ute 
bas i s ,  the pol l utant emi s s i ons  woul d be S i gn i fi cant when compared to the 
l i m i ts i n  the PSO regul at i ons ( 40 CFR 52 . 2 1 ) .  It shoul d be noted , how
ever , that when cal cul at i ng emi s s i on l evel s that woul d tri gger the 
requ i rement for PSO permi t s , nei ther exhaust p i pe emi ss i ons  from mobi l e  
construct i on equ i pment or commuter traffi c are i nc l uded . The state a i r 
pol l ut i on control agency respons i bl e  for manag i ng PSD i ncrements woul d 
have to cons i der t hese emi s s i ons . The d i fferences among the emi ss i on 
i nventori es for the seven s ites are due l argely  to the fol l owi ng : 

o The i njector area at the I l l i no i s  s i te i s  al ready ava i l abl e 
( Fermi l ab)  . 

o The Ari zona s i te i ncl udes 1 1  percent of the col l i der r i ng as 
cut -and-cover construct i on ;  al l other s i tes propose a 100 
percent tunnel ed col l i der r i ng .  

o The amount of off- s i te road development vari es and i s  h ig hest 
i n  Col orado . 

o Commute d i s tances for construct i on workers vary .  

o local factors affect i ng dust generat i on ,  such  as  w i nd speed , 
surface soi l  s i l t  content , rai n  days per year ,  s urface soi l 
moi sture , and vol ume of spoi l s  generated , d i ffer on a s i te
spec i fi c  bas i s .  

Tabl e 5 . 1 . 3- 1  al so compares the SSC constructi on emi ss i ons  t o  those 
current ly  exi st ing, i n  counties ( Chapter 4) potent i al l y  hosti ng the SSC . 
The i ncreases i n  Tabl e 5 . 1 . 3 - 1  are cons idered negl i gi bl e  because of 
the i r  l ow val ues and temporary nature . 
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Tabl e 5 . 1 . 3 - 1  
COMPARI SON O F  CONSTRL�CTI ON EMI SS I ONS TO EXI STING COtm l T I Ot�S 

I N  POTENTIAL HOST AREAS 

co H. HI He 
Emi s s i cn Relat ive2 ,3 Emiss ion Relat ive [mi ss ion Relat i ve Emi ss ion Relat ive Emi ss ion Relat ive Em i ss ion 

Rate I ncrease Rate I ncrease Rata I ncrease Rate Increase Rate I ncrease Rate 

TN 

Pol lu:ant Ton/p!o.-yr1 % Ton/pk-yr1 X Ton/pk-yr1 "" Ton/pk-yr1 % Ton/pk-yr1 % ion/pk-yr1 
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�;c 

NOx 

S02 

TSP 

1 . 240 

120 

770 

80 

1 , 1 60 

0 . 5  1 . 260 

0 . 1  130 

0 . 8  620 

0 . 5  60 

0 . 4  1 • .  3 30 

1 .  Ton/peak-yr rovnJed to tens of tons 

1 . 2 600 0 . 3  

0 . 5  7 0  0 . 1  

1 . 2  410 1 . 2  

0 . 2  40 0 . 8  

1 . 2 660 2 . 0  

2 .  Relat ive increase over ex 1 s t i ng em i s s i ons i n  potent i a l  host count ies 
3 .  Rounded t o  aile s i gn l f icant d i g i t  
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CO 

HC 

NOx 

502 

TSP 

AI 
Emlsslyn Relative 

Rate I ncrease2 
ton/yr " 

510 0 . 19 

40 0 . 04 

60 0 . 06 

<1 <0 .01 

350 > 0 . 12 

1 .  Rounded to nearest ton 
2 .  Rounded to two s ign iffcant di gits 

Tabl e 5 . 1 . 3 - 2  

COMPARISON Of OPERATION EMISSIONS T O  EXI ST I NG CONDITIONS 

IN POTENTIAL HOST AREAS 

CO I L  
Emission Re lat ive Emission 

Rate Increase Rate 
ton/yr " ton/yr 

560 0 . 55 210 

50 0 . 17 20 

70 0 . 14 40 

< 1  <0.01 < 1  

370 0 .33 140 

Relative 
I ncrease 

" 

0 . 12 

0 .03 

0 . 10 

<0. 02 

0 .41 

HI 
Emission Relat ive 

Rate I ncrease 
ton/yr " 

160 
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30 

<1 

110 

0 . 14 

0 . 04 

0 . 13 
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0 .30 

NC 
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Rate Increase 
ton/yr " 

250 

20 

30 

<1  

170 

0.45 

0. 10 

0 . 04  
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0 .65 
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Emlsslcn Relat lve 
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D u r i ng sse operat i on s , cbnvent i onal  a i r  pol l u t a n t  emi s s i on s  woul d  be 
rel at i vel y sma l l ( l es s  than 20 ton/yr) , comparabl e to typ i cal smal l 
c ommerc i al o r  l i ght i nd u st r i al source s .  for mo s t  operat i on s ,  no 
conve�t i cnal a i r pol l u t an t  em i � s i on s  wou l d re s u l t .  One mi ner  source 
wo u l d be the combust i on of n a t u ral gas for heat i ng purposes . Emi s s i on s  
frem th i s  opera t i on are i ncl uded i n  Tabl e 5 . 1 . 3 - 2 .  These emi s s i ons 
wo u l d be sp�e 3d out i n  at l ea s t  12 d i fferent bu i l d i ng s  i n  the 

. camp u s/ i njector area . Di ffe rences  among states woul d re sul t from 
cl i mate . I t  i s  est i mated that over 3 , 000 peopl e woul d  work at the sse . 
The e x h a u s t  p i pe emi s s i on s  resul t i ng from the i r commute traffi c i n  the 
poten t i a l h o s t  count i es are al so i ncl uded i n  Tabl e 5 . 1 . 3 - 2 . 

The sse conceptual des i gn i n cl udes fi ve emergency d i ese l - fi red el ectri c 
genera tors rated at -I OO kW each a�d 2 2  generators rated at 50 kW each , 
re s u l t i ng i n  a total project capac i ty of  1 , 600 kW . Non emergency u s e  o f  
the se generatcrs i s  expected to con s i st o f  1 hour o f  operat i on every 
2 wee ks to demcnstrate read i ne s s . Other sources o f  emi s s i ons at the 
s i te woul d i ncl ude pa i nt i ng operat ions , the part i cul ate matter asso
c i ated wi th  cool i ng tower d r i ft 1 0s 5 ,  sol vent evaporat i on from hand w i pe 
opera t i ons i n  the veh i cl e  ma i ntenance and mac h i ne shops , l aboratory fume 
hood vent s ,  s awd u s t  emi ss i ons from the carpentry shop,  and fug i t i ve 
hyd roc arbon emi s s i ons from the cryogen i cs pl an ts s p aced apprO X i mate l y  
every 5 mi  around the r i ng .  

The em i s s i ons po i nts wou l d be prov i ded wi th the requ i red a i r  pol l ut i on 
control equ i pment . Each o f  t h e s e  sources woul d consti tute a smal l 
i ncrement  compared to the CDnstr�ct i Dn emi s s i on s  ( and to  the emi ss i on s  
al re ady occurri ng i n  most  o f  the seven sHes ) . In  aggreg ate ,  they woul d 
be bel ow the l evel s requ i r i ng a PSD permi t .  

Al s o  presented i n  Tabl e 5 . 1 . 3- 2  are compari sons  of the emi ss i on s  rel a
t i ve to the exi st i ng i nventori es  i n  the ho st count i e s a s  e s t i mated by 
t h e  E FA .  

5 . 1 . 3 , 2  I mpact on Amb i ent A i r  Qu al i ty' 

E s t i mate s  of the downw'i nd pol l utant concentrat i on s  resul t i n9 from em i s 
s i on s  i nventories were made u s i ng atmo spheri c d i sper s i on model s such a s  
those prov i d�d by t he E PA i n  Hs Users Network for Appl i ed Model i ng o f 
A i r Pol l u t i on ( UNAMAP) package . As suggested i n  EPA ' s Gu i del i nes on A i r  
Qual Hy Mode l s  ( revi sed ) ( E PA 450/2 - 78-27R ,  U . S .  Department of  E n e rgy 
1 986 ) the  UNAP�P ' s  Industr i al Source Compl ex ( I SC) model and s i te 
spec i f i c meteorol og i cal data ( U . S .  Department o f  Commerce 1 9B8 ) were 
used i n  the anal ys i s .  I n  add i t i on ,  the construct i on em i s s i ons i nven 
tor i es were used to est i mate t he worst reasonably foreseeabl e ground
l evel pol l utant concentrat i ons outs i de of the SSC p roperty .  These wou l d  
be temporary and wou l d  cease when construct i on concl uded . 
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There are no major sources of  a i r pol l ut i on assoc i ated w ith  precon struc 
t i on acti v i t i es . Because the SSC does not have any · l arge  trad i t i onal 
sources that woul d generate a i r  pol l ut ant em i s s i on s ,  contri but i ons  of 
pol l utants duri ng operat i on s  woul d be negl i g i bl e  as shown i n  Tabl e 
5 . 1 . 3 - 2 .  

Di spers i on o f  a i r pol l utants i s  h i gh ly  dependent on the d i stance between 
the  source and the receptor . Th i s  i s  part i cul arl y true for near ground 
l evel emi ss i ons assoc i ated w i th construct i on .  An analys i s  of the emi s 
s i on i nventory i dent i fi ed two areas where the potenti al i mpacts t o  the 
publ i c  were h i ghest : the campus/ i njector area , pr imar i l y  because  of the 
l arge amount o f  construct i on act i v i ty ;  and the satel l i te E and F s i tes , 
because of the short d i stances between the source and the nearest pos 
s i bl e  member of the publ i c .  The h i ghest off- s i te pol l utant concentra 
t i ons  woul d occur duri ng tunnel con struct i on at the s i tes where there i s  
no  property buffer ,  i . e . , the satel l i te E and F s i te s .  

Tabl e . 5 . 1 . 3 -3  summari zes the worst reasonabl y foreseeabl e or max i mum 
off- s i te pol l utant concentrat i on s  duri ng the temporary con s truct i on 
per i od .  They al l occur near the property l i n e ,  at satel l i te E and F 
s i tes , and decrease rap i dly wi th d i stance downw i nd .  Several s tates 
appear to exceed the 8- hour CO standard . Th i s  i s  because the background 
val ues were measured i n  l arge metropol i tan centers and are not repre 
sentat i ve of  the SSC s i te i n  each case . The val ues were used bec ause 
they were the only data avai l abl e .  SSC -rel ated emi ss i ons  of CO are not 
expected to  �ause or  to s i gn i fi cant ly  worsen exceedances of CO 
standards . 

One state , Ar i zona , appears to exceed the annual TSP standard . Th i s  i s  
al so because of h i gh  background dat a ,  i n  th i s  case col l ected i n  1 978 . 
Current mon i tor i ng data - not us�d i n  thi s E I S  because 1 2  months  worth 
are not yet ava i l abl e - i nd i cate that the Ari zona  s i te w i l l  comp ly  w i th 
th i s  annual standard . 

. 

The val ue of 1 50 �g/m3 24- hour average for TS P i s  exceeded i n  North 
Carol i n a  where i t  i s  a pri mary standard and i n  Col orado , I l l i no i s ,  
Mi ch i g an and Tennessee where i t  i s  a secondary standard . I n  Col orado 
and I l l i no i s th i s  i s  al so the resul t of h i gh background l evel s wh i ch 
qui te poss i bl y  can be reeval uated wi th respect to the EPA fug i t i ve dust 
pol i cy i n  rural areas wh i ch al l ows the excl u s i on of  i n frequent h i gh  dust 
l evel days under the general ph i l osophy that they were due to natural 
causes or were a un i que occurrence such as a farmer pl owi ng a fi e l d .  

For the other three state s ,  background data used were from metropol i tan 
centers rather than from the rural s i tes . I n  add i t i on to  the pos s i bi l 
i ty of devel opi ng better background val ues as d i scussed above , the 
analys i s  i tsel f can be f ine- tuned . The assumpt i ons  used to devel op the 
emi ss i on s  i nventory and to run the model , coupl ed wi th the l i m i ted 
desi gn and con struct i on pl ann i ng i nformati on avai l abl e and the conser
vat i vely h i gh fug i t i ve dust emi ss i on factors used , ens ure that th i s  was 
an upper bound anal ys i s .  A more deta i l ed ,  i n -depth analys i s ,  wh i ch can 
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Tabl e 5 . 1 . 3 -3 

WORST REASONABLY fORESEEABLE AMB I ENT A I R  CONCENTRAT I ONS 

RESULT ING FROM sse CONSTRUCT I ON 

--'- -�-�---

t-ii!t i o�a l 
or State 

Po 1 btant/ Avg . T jil� AAQ<;l Al CO 
Backgrol!nd.� sse 

I L  M I  

i!TIQact l  
Ne T� 

( \la l wes fur sse con l r j bd i on are i n  par�ntr.eses ) 2 

---------------_._--------_. 

CO - 1 h 40. 0GO U , 8 l 0  3 , 460 9 , 475 24 , 8764 2 1 , 1444 18 , 1 194 
( 1 . 038 ) 0 . 1 6S )  ( 1 , 1 7 5 )  ( 1 , 1 76 )  ( 1 , 144 ) ( 1 . 1 19 )  

CO - 8 h 1 0 , 000 7 , 743 1 , 6IS 6 , 193 1 1 . 3484 1 5 , 9584 12 , 6814 
( 867)  ( 470 )  ( 79.3 )  (948 )  (958) (681 ) 

NOx - Annua l 1 00 91 37 47 76 71  80 
( 76)  (33 )  " ( 21 ) (42)  (43 ) ( 31 ) 

S02 - 24 h 365 71 44 199 137 136 140 
(33) ( 23 )  ( 3 1 )  (38)  (46) ( 29 )  

S02 - Annua l 80 1 0  7 1 0  20 20 35 
(3)  ( 4 ) ( � l l. ,  ( '» )  ( 5 )  (3 ) 

EP - 24 h 2605 149 2 076 1946 1 596 1 551; 1 566 
( 58) ( 47 )  ( 64 )  ( 52 )  ( 74 )  ( 66 ) 

Armua l 757 836 646 51 51 55 52 
( 13 )  (8)  ( 5 )  ( 5 )  (8 )  (8 )  

PMI 0 - Annual  50 >9 >5 >3 >5 >5 >S 

1 Al l va lues are i n micrograms/m3 

2 Receptor locat ion 150 rn do�l'1wi r.d from E or F s i te.  • 

TX 

1 2 , 280 
0 , 1 7 0 )  

9 , 202 
( 84 2 )  

60 
(32) 

87 
( 3 7 )  

1 2  
(4)  

130 
( 75) 

39 
( 7 )  

>4 

3 Greater than ( » i nd icates that on ly the sse illrflact is presented because background 
PM10 data i s not ava i lab le.  4 The M i ch igan , North Caro l i fla ,  and Tennes�ee s i tes are admi n i stra t i vely cons i dered to be 
in �tta i nrr�nt for CO . The backgrou�d daia used are franl tr� Det ro i t .  Durham, and Hashv i l 1e 

rretropo l i tan areas . In a n  l ike l i hood . the sse project is not expected to cause the carbon 
ronoxide NAAQS to be exceeded at any s i te.  5 North Caro l i na observes 150 p.g/m3 for th is  standard. A l l  m:hers use t h '! s  va lue as a 
secondary standard. 

S Exceedence i s  resu l t  of h i gh background not character i st ic of sse s i t e .  
7 A n  states use 6 0  U9/m3 a s  secondary s ta::dard. 
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only be  performed once  the s i te i s  sel ected and  more des i gn and con 
struct i on p l ann i ng i nformat i on i s  ava i l abl e ,  wi l l  produce l ower val ues 
that shou l d show compl i ance . 

An analys i s  of  th i s  type woul d be done after s i te  se"l ect i on i n  the 
Suppl emental E I S  or  i n  pr'eparati on of the st ate construct i on permi t 
appl i cat i on .  

Traffi c emi s s -i ons  were n e t  expl i c i tly  model ed beca.use the i r l arge s p a 
t i al d i stri but i on woul d tend to  d i sperse pol l utants . Proposed sse s i tes 
i n  I l l i no i s ,  M i ch i g an ,  and Tennes see are wi th i n  reg i ons that are des i g 
nated as  non a t t a i nment fer ozone . After s i te sel ect i on ,  the �t ate 
agency respons i bl e  and/or the reg i onal  EPA offi ce w i l l  be consul ted t o  
determi ne whether offs ets a r e  requ i red for any nonattai nment pol l utants . 

Standard i ndus tr i al  pract i ce far the control of fug i t i ve du s t ,  such as 
wateri ng and chemi cal soi l s  stabi l i zers w a s  assumed dur i ng the con 
struct "i on p h a s e  emi s s i ons i nvnn tory .  Fer ac t i v i t i e s at any E a.nd F 
a re as h av i ng res i d2!1CeS i n  very cl o s a  pt�ox i m i ty �  i dent i fi ed poss i hl e  
mi t i gat i ons i ncl ude : wi nd screens ,  encl o sures , con struct i on schedul i ng ,  
add -on  dust  removal equ i pmen t , etc . Pos s i bl e  m i t i gat i ons  for control of 
fug i t i ve dust emi s s i on s  from spo i l s  d i sposal  areas i ncl ude the use of  
so i l stabi l i z i ng agents in i nact i ve areas and water sprays i n  acti ve 
areas . These m i t i gat i ons  coul d be cons i dered on a case - by-case  bas i s  
duri ng th9 deta i l ed construct i on pl ann i ng stage o f  the project i f  
necessary .  Al l or comb i nat i ons  of these m i t i gat i on s  woul d b e  con s i dered 
dur i ng deta i l ed des i gn to fu rther reduce the off- s i te ground- l evel 
concentrat i on s . 

5 . 1 . 4  Noi se and Vi brati on 

5 . 1 . 4 . 1  �o i��lmpacts 
No i se ,  s i mp ly  defi ned as unwanted sound , has the potent i al to produce 
s i gn i f i cant adverse env i ronmental i mpacts . Adverse i mpacts are real i zed 
thro ugh both h i gh human annoyance and general no i s e env i ronment degrada 
t i on ( i ncreases i n  the  amb i ent no i se l evel ) .  Sect i on 5 . 1 . 4- 1  d i scusses 
the proj ected no i se env i ronmental degradat i on and amb i ent sound l evel  
i ncreas�s that woul d be perce i ved by peopl e at the s i te al ternat i ves . 
The a s sessments  performed and the numeri cal rt'su l ts devel oped are 
descri bed i n  greater detai l  i n  Appendi x  9 .  

A .  Delli i t  i o!LAf...I!!1pacts 

Impacts due to i ncreased no i se l evel s requ i re defi n i t i on i n  terms o f  
durat i on ,  i nten s i ty ,  and type of i mpact . Terms used i n  th i s  analys i s  
are operat i onal l y  defi ned bel ow . A compari son of  no i se l evel s from 
common sources i s  prov i ded for general reference i n  Tabl e 5 . 1 . 4 - 1 . 
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LETHAL 

THRESHOLD OF PAIN 

Envi ronmental Consequences and M i t i gat i ve Measures 5 · 73 

Tabl e 5 . 1 .4-1  

SOUND LEVELS OF SEVERAL MECHANICAL DEVICES 

dBA* 

-180-
-175-
-1 70-
-1 65-
-160-
-155-
-150-
-145-

Son i c  80001 -140-
-135-

-130-
Jet Takeoff at 200 ft -125-

-120-
. -1 15':' 

PHYS ICAL DISCOMFORT /l4otorcycle at 20 ft -110-
D i scotheque 

THRESHOLD OF HEARING 

Dump Truck -1 08-
-105-
-1 04-
-100-

Fre i ght Tra i n  at 50 ft -95-
Prope l ler P lane Fly-Over at 1 .  000 ft -90-

-85-
Freeway Traffic at 50 ft -80-

-75-
Average Traff ic at 100 ft -70-

-65-
-60-

-55-

Jackhammer (Peak ) 
Power Mower 
Loader 

Newspaper Press 
Food B l ender 
E lectr ic M ixer 
Wash ing Mach i ne ; · Alann Clock ; Garbage 
D i sposal ; Electric Can Opener 
Off ice w ith  Tabu lat i ng Machines 
Vacuum Cleaner; Portable Fan 
Electric Typewri ter at 10 ft 
D i shwasher R inse at 10 ft ;  A i r  
Cond it ion i ng Un i t  

-50- Normal Conversat ion at 12 ft 
L ight Traffic at 100 ft -45- Refr igerator 

-40-
-35- L i brary 
-30-
-25-
-20- Mot i on P icture Studio  
-15-
-10- Leaves Rust l ing 

-5,· 

-0-

*The un i t  of sound i s  the dec ibel  (dB) . The level of sound is typ ical ly measured us ing a 'sound 
meter , the A-scale, wh ich corresponds c losely to the way the human ear perceives sound. Therefore, 
the sound level for no i se evaluat ions i s  frequent ly expressed i n  dBA. 
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1 .  DuratjQn 

Env i ronmental Consequences and M i t i�at i ve Measures 5-74 

Short - term i mpacts are p rojected temporary or tran s i ent effects of  the 
proposed project caused by construct i on act i v i t i es .  long -term i mpacts 
are projected effects of  the proposed project wh i �h would  occur duri ng 
the operat ions phase . 

2 .  Intens i ty and Type of Impact 

No i se produced by project act i v i t i es mi ght produce two rel ated i mpact •. 

The fi rst type of i mpact woul d be the response of peopl e to i ncreased 
noi se l evel s and can be quant i fi ed as a percentage of those affected who 
woul d be h i gh l y  annoyed by the i ncreased no i se l evel . Th i s  measure -
( percent of peopl e h i ghl y .annoyed) i s  a s i ngl e i nd i cator of the general 
adverse react i on of peopl e to noi s� . H i gh annoyance ari ses as a 
consequence of act i v i ty i nterference and i nterrupt i on caused by noi se ;  
and as s uch , effect i vely summari zes no i se i mpacts on humans . H i gh 
annoyance has al so been correl ated by a l arge set of data wh i ch al l ows 
response ,  expressed as a percentage of popul at i on h i gh l y  annoyed , to be 
characteri zed as  a funct i on of the day- n i ght average sound l evel ( ldn ) ,  
wh i ch i s  the domi nant noi se measure used i n  th i s assessment . Gu i del i nes 
for Noi se Impact Anal ys i s  ( U . S .  EPA 1982 ) recommends that the rel at i on 
sh i p  shown i n  Tabl e 5 . 1 . 4 - 2  be used for correl at i ng the percentage of 
those h i gh ly  annoyed wi th the resul tant day-n i ght average no i se l evel . 

H i gh annoyance , as a funct i on of day-n i ght  average sound l evel , was 
devel oped from surveys of commun i ty react i on to ( pri mar i l y) a i rcraft 
no i se ,  as wel l as some traffi c and ra i l road no i se i n  urban areas (US 
EPA ,  1 982 ) . The degree o f  h i gh annoyance produced by a g i ven day- n i ght 
average sound 1 eve 1 - i n  rural areas woul d be expected to be d i fferent 
from the h i gh  annoyance produced i n  urban areas . Therefore , al though 
the percentage of humans h i ghly annoyed by project noi se i s  cal cul ated 
as a funct i on of d i stance , the popul at i on measure of the noi se i mpact i s  
expressed i n  terms of numbers of peopl e exposed to a g i ven day-n ight  
averag� sound l evel . 

The s econd type of i mpact i s  general degradati on of the noi se env i ron -
. ment wh i ch occurs both i n  the presence of and the absence of humans .  

No i se env i ronmental degradat i on re sul ts from destruct i on of tranqu i l i ty 
i n  wi l derness areas to wh i ch urban dwel l ers go to escape c i ty no i se ;  or 
because the area i s  made unsu i tabl e for future res i denti al or other 
human devel opment . In  each of these cases , the qual i ty of  the env i ron
me!}t ; s l owered (U.  S .  Env i ronmenta 1 Protect i on Age,ncy 1 982 ) . 

No i se i mpacts are assessed i n  terms of quant i fi cat i on of the degree of 
noi se l evel i ncrease .  In  th i s  assessment , general noi se env i ronment 
degradat i on i s  addressed i n  areas that experi ence an i ncrease of  
1 )  greater than 1 0  dBA, 2 )  between 3 and 1 0  dBA,  and 3 )  l ess  than 3 dBA . 
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Tabl e 5 . 1 . 4-2 

HIGH ANNOYANCE YS DAY-NIGHT AVERAGE SOUND lEYEL 

Day-Ni ght Average 
Sound Level ( Ldn > 

40 
45 
50 
55 
60 
65 
70  
75  

Source : u . s .  Env i ro�nta l Protect i on Agency 1982 . 

l CHP5X3318871 

Percentage of Those 
H i gh ly  Annoyed 

o 
o 
2 . 3  
4 . 6  
8 . 7  

1 5 . 2  
24 . 5  
36 . 9  
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S i nce sound l evel s add up l ogari thmi cal l y ,  add i ng a 40-dBA no i se source 
to a 40-dBA background wou l d  resul t i n  a new noi se l evel of 43 dBA ,  
wh i ch represents a 3-dBA i ncrease over the background l evel . liowever ,  
add i ng a 40-dBA noi se source t o  a 50-dBA background woul d not produce a 
noi se l evel i ncrease . 

B .  Noi se Impact Assessments 

School s ,  res i dences , groups of res i dences , parks , camps , and wi l dl i fe 
refuges at each of the proposed s i tes are pl otted on F i gures 5 . 1 . 4- 1  
through 5 . 1 . 4 - 7 . These fi gures were comp i l ed from USGS quadrangl es ,  
aeri al photographs ,  photos taken dur i ng s i te v i s i t s ,  and from i nformat i on 
provi ded by s i te proposer groups . I n  general , th i s  i n format i on y i el ded 
the number of houses l ocated wi th i n  certai n l evel s of n o i se i mpact . The 
number of houses expected to be i mpacted by construct i on and operat i ons  
at  serv i ce and i ntermed i ate access areas i s  prov i ded in  Tabl es 5 . 1 . 4 -3 
through 5 . 1 . 4- 9 .  The number o f  peopl e i n  these househol ds i s  est i mated 
by u s i ng current cen sus data of average occupancy per househol d (US 
Bureau of the Census 1988) . Numbers of peopl e expected to be i mpacted 
by construct i on and operat i ons  at serv i ce and i ntermedi ate access areas 
i s  provi ded in Tabl e 5 . 1 . 4 - 1 0 �  

1 .  Con struct i on 

No i se wou l d  be generated by veh i cl e  traffi c ,  heavy-equ i pment operat i on s ,  
compres sors , and road construct i on .  The l arge spat i al d i stri but i on of 
the no i se sources woul d produce separate i mpacts from several source s ,  
but n o  cumul at i ve i mpacts from proj ect act i v i t i es a s  a whol e .  

A .  Serv i ce/ Intermed i at� Acces s  Areas 

Duri ng the construct i on phas e ,  act i v i t i es at serv i ce areas F and i nterme
d i ate access areas E woul d have the greatest l i kel i hood of caus i ng noi se 
i mpacts . S i nce these areas woul d be rel at i vel y smal l ,  they woul d have 
the greatest poten t i al to be l ocated cl ose to res i dences and other sens i 
t i ve l ocat i ons . Furthermore , tunnel bor i ng at each of these areas woul d  
be 2 4  hId for 1 0  mo . The anal ys i s  presented i n  Append i x  9 i nd i cates 
that noi se l evel s at these s i tes wou l d  be expected to reach a day-n i ght 
average sound l evel ( ldn ) of 70 dBA at 630 ft from the center of a con 
struct i on s i te and 60 dBA wi th i n  2 , 000  ft of the center of a con struct i on 
s i te .  No i se contours from the day and n i ght construct i on scenati os  are 
shown i n  F i g ures 5 . 1 . 4-8 and 5 . 1 . 4-9 . 

Impacts as a resul t of th i s noi se woul d take two forms : h i gh human 
annoyance and general degradati on of the no i se envi ronment . Approx i 
mately 9 percent of those peopl e l i v i ng w i th i n  2 , 000 ft of the center of 
an E or F s i te ,  and 25 percent of those l i v i ng w i th i n  630 ft of the 
center of an E or F s i te wou l d  be h i gh ly  annoyed by the construct i on 
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Fac i l  i ty 

E 1  
F 1  
[2 
F2 
[3 
F3 
[4 
F4 

[5 
F5 
[6 
F6 
E7 
F7 
[8 
Fa 

[9 
F9 
n o  
flO  

Total 

Env i ro�mental Consequences and Mi t igat i ve Measure s  · 5 - 7 7  

Tab1 0 5 . 1 .4-3 

ESTIMATED POPULAT ION DISTRIBUTION 

CONSTRUCT ION "HASt: 
E AHO F AREAS 

ARIlONA sse S ITE 

Number of Hou ses Rece i v i ng 

Greater than 10 Between 60 and 
dBA Ldn* 70  dBA Ldn** 

{) 0 
0 0 
0 0 
e 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
{) 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

_0 _0 

0 0 

*Wi th i n  630 ft of  the center of an E or F Area . 
**W i t h i n  2 , 000 ft of the center of an [ or  F Area . 
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f l  
F I  
E2 
F2  
E3 
F3 
E4 
F4 
E5 
F5 
E6 
F6 
E7 
F7 
E8 
F8 
E9 
F9 
f l O  
F l O  

Total 

Envi ronmental Cons equences and M i t i gat i ve Measures 5- 78 

Tabl e 5 . 1 . 4 -4  

EST IMATED POPULAT ION D ISTRI BUTION 
CONSTRUCTION PHASE 

E AND F AREAS 
COLORADO SSC S ITE 

Number of Hou ses  Rece i v i ng 

Greater than 70 Between 60 and 
dBA Ldn* 70 dBA Ldn** 

0 0 
a a 
0 a 
a a 
1 a 
I I 
a a 
0 0 
0 a 
a a 
a a 
a a 
a a 
a a 
a a 
a .  a 
a a 
a a 
a a 

_0 _0 

2 I 

*W i th i n  630 ft of the center of an E or F Are a .  
**Wi th i n  2 , 000 ft o f  the center of an E o r  F Area . 
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Fat 1 1  i ty 

E l  
Fl  
E2 
F2 
E3 
F3 
[4 
F4 
[5  
F5 
[6 
F6 
f7 
f7 
[8 
fa 
[9 
F9 
no 
f lO  

Total 
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Tabl e 5 . 1 . 4-5 

EST IMATED POPULATI ON DISTRI BUTION 

CONSTRUCTI ON PHASE 

E AnD F AREAS 

I LLINOi S  sse SITE 

Number of  Houses Rece i v i ng 

Greater than 70' Between 60 and 
dBA ldn* 70 dBA ldn*l' 

2 8 
1 1 2  
2 45 
0 1 9 1  
0 I 
1 2 
0 3 
0 8 
1 2 
0 2 7  
0 5 
2 9 
3 6 

1 2  38 
6 1 0  
1 18  
8 66 
0 1 
4 6 

_ 0 _0 _ 

43 458 

*Wi th i n  630 ft of the center of an [ or F Area . 
**W i t h i n  2 , 000 ft of the center of an [ or F Area . 
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Fac i l i ty 

E 1  
F l  
E2  
F2 
E 3  
F3 
E4 
F4 
E5_ 
F5 
E6 
F6 
E7 
F7  
E8 
Fa 
E9 
F9 
no 
flO  

Tot a l  

Env i ronmental Con sequences a n d  M i t i ga t i ve Measures 5 -80 

Tabl e 5 . 1 . 4-6 

EST IMATED POPuLAT I ON D I STR I BUT I ON 

CONSTRUCTION PHASE 
E Afm f JUtEAS 

M I CH I GAN sse S IT� 

------ - - - - - ------- -----------------

Number o f  Hou s e s  Rece i v i ng 

Greater than -70 
dSA ldn* 

Between 60 and 
70 dBA Ldn** 

-----------.::�::--------- -------------- ------- --=----=----

0 0 
'1 1 0  .. 
0 4 
0 2 1  
1 9 
-, 1 6  J_ 

0 1 2 
1 3 
0 6 
0 2 
0 1 2  
0 2 
0 5 
1 3 
4 1 4  
0 4 
4 8 
2 1 2  
5 1 

_J_ __ 1_ 
22 1 5 1  

"'W i th n 630 f t  o f  the center of a n  E or F Are'rt, . 
**Wi th n 2 , 000 ft of the center of an E or F Are a . 
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Fac i l  i ty 

fl 
Fl 
E2 
F2 
[3 
F3 
E4 
F4 
E5 
F5 
E6 
F6 
E7 
F7 
ES 
FS 
E9 
F9 
flO 
flO 

Total 
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Tabl e 5 . 1 .4-7 

ESTI�AT[D POPULATION DISTRIBUTION 
CONSTRUCTION PHASE 

E AND F AREAS 
NORTH CAROLINA sse S ITE 

Number of Houses Rece i v i ng 

Greater than 70 Between 60  and 
dBA ldn* 70 dBA ldn** 

0 1 
1 IS 
7 IS  
2 1 3  
0 7 
3 27  
1 20 

10 3S 
0 1 5  
1 4 
4 7 
0 7 
2 7 
4 IS 

14  20 
1 1 2  
1 1 0  
1 8 
0 0 

_0 � 
52 250 

*Wi th i n  630 ft of the center of an E or F Area . 
**W i th i n  2 , 000  ft of the center of an E or F Area . 
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Fac i l  i ty 

E l  
F l  
E 2  
F2 
E3 
F3 
E4 
F4 
E5 
F5 
E6 
F6 
E7 
F7 
Ea 
F8 
[9 
F9 
no 
FlO  

Total 
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Tabl e 5 . 1 . 4-8 

ESTIMATED POPULATION DISTRIBUTION 
CONSTRUCTION PHASE 

E AND F AREAS 
TENNESSEE sse SITE 

Number of Houses Recei v i ng 

Greater than 70 Between 60 and 
dBA ldn* 70  dBA ldn** 

0 1 6  
0 3 
0 4 
3 6 
4 6 
2 6 
0 3 
1 3 
4 5 
0 3 
0 1 
0 1 . 
0 5 
0 0 
3 47 
0 8 
0 1 4  
1 8 
1 1 1  

_L -1L 
2 1 1 56 

*Wi t h i n  630 ft of the center of an E or F Area . 
**Wi th i n  2 , 000 ft of the center of  an E or F Area . 
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Fac i l  i ty 

E l  
F 1  
E2 
F2 
E3 
F3 
E4 
F4 
[5 
F5 
E6 
F6 
E7 
F7 
E8 
FB 
E9 
F9 
E lO  
f lO  

Total 
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Tabl e 5 . 1 . 4-9 

ESTIMATED POPULATION DISTRI BUTION 
CONSTRUCTION PHASE 

E AND F AREAS 
TEXAS sse S ITE  

Number of Houses  Rece i v i ng 

Greater than 70  Between 60 and 
dBA ldn* 70  dBA ldn** 

0 0 
0 8 
1 5 
1 4 
0 0 
3 4 
0 5 
0 3 
0 5 
0 0 
0 6 
0 3 
0 1 6  
0 8 
0 0 
0 3 
0 13  
0 3 
1 1 0  

_ J_ _7 _ 

9 1 03 
._-------

*Wi th i n 630 ft of the center o f  an E �r F Are a . 
**W i t h i n  2 , 000 ft of the center o f  an E or F A�ea . 
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Tabl e 5 . 1 . 4- 1 0  

ESTIMATED POPULATION DISTRIBUTION AT E AND F AREAS 

Number of People1 Rece i v i ng :  

Ar izona 

Colorado 

I l l i no i s  

Mich i gan 

North Caro l i na 

Tennessee 

Texas 

>70 dBA Ldn 
Dur i ng Construct i on2 

0 

5 

454 

62 

136 

55 

25 

60-70 dBA Ldn 
Our'ing Construct ion3 

0 

3 

1 , 246 

408 

70S 

832 

314 

55-60 dBA Ldn 
Dur i ng Operat ions4 

0 

3 

45 

24 

60 

24 

19 

1 .  Number of peop l e  ca lcu lated by mu l t i p ly i ng number 9f houses t imes t he  average occupancy va l ue 
l i sted be low (US Bureau of the Census 1988) and then adding peop l e  in schoo ls , churches , etc . 

Stat� People/Househo ld 
CO 2 . S7 
I L 2 . 66 
MI 2 . 70 
HC 2 . 62 
TN 2 . 63 

• TX 2 . 76 
2 .  W th n 630 ft of the center of an E or F area . 
3 .  W th n 2 , 000 ft of the center of an E or F area . 
4 .  W th n 700 ft of the center of an F area . 
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Fi gure 5 . 1 .4-1 

RESIDENCES �� SCHOOLS 
ARIZONA sse SITE 

• 
.. 

- $ -

.. 

t 
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Fi gure 5 . 1 . 4""2 
RESIDENCES 

COLORADO sse SITE 

'rt. 

------_ .. _._------"'--_.-

u. s. DEPRRTMENT OF ENERGY 
SLJPERCONOUCT I NG SUPER COLl. l OER 
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Fi gure 5 . 1 .4-3 

RESIDENCES AND SCHOOLS 
I LLINOIS sse SITE 
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Fi gure 5 . 1 . 4-4 

RESIDOfCES 
MICHIGAN sse SITE 

l E"E�"D� ____ _ 

u. s. D(PARTMENT OF ENlRGY 
SUPERCO�OUC T I NG SUPER COLL I DER 
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Fi gure 5 . 1 .4-5 

RESIDENCES 
NORTH CAROLINA SSC SITE 

• "'GDCI 

.... IC SiC'I'U 

5COO IMOO 15�OO 

It" 

U. S. DEPARTME�T OF ENERGV 
SUPERC ONOUC T I NG SUPER COLL I OE R  

CONTRACT DE-AC02-B5£R40230 PRO)ECT 85122 

DRAW ,"G SN-5 DATE 7/22/88 "[V_O_ SHEET -- OATE __ 
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Fi gure 5 . 1 . 4-6 
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Fi gure 5 . 1 . 4-7 
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Di stance From ..tenter (ft) 
75 --------- 250 70 --------- 750 65 -------- 1 . 100 60 --------- 1 . 750 55 --------- 2 . 400 SO --------- 3 , 600 45 -------- 4.900 
40 ------ 6,100 
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Fi gure 5 . 1 ..4-8 

CONSTANT SOUND LEVEL CONTOURS 
SERVICE/INTERMEDIATE ACCESS AREA 

CONSTRUCTI ON PHASE - DAYTIME 

4-5deA ---

CldBA ---

1e_2XX)' 
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Di stance From 
�J.f!.L 

7S ------ --- SOO 
70 -- ------- 9;'lO 
65 -- ------- 1 . 100 
60 ---- _.--- 1,400 
55 ---- -- - -- 2. 100 
SO --------- 2,900 
45 �-------- 4, 000 
40 -. _----- 5,000 
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Fi gure 5 . 1 .4-9 

CONSTANT SOUND LEVEL CONTOURS 
SERVICE/INTERMEDIATE ACCESS AREA 

CONSTRUCTI ON PHASE - NIGHTTIME 

40dBA 

1 - ::; 2000' 
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n o i s e .  Tabl e 5 . 1 . 4 - 3  i s  a tabul at i on o f  the n umber o f  peopl e l i v i ng 
n e a r  E and F areas  at each o f  the s i t e a l ternat i ves who woul d expe r i ence 
sound l evel s i n  t h e  s t ated ranges . 

The background l evel i n  the v i c i n i ty or F area wou l d a l s o  real i ze an 
i nc�ease d u r i ng construc t i on .  Th i s  i ncrea se wou l d  depend on the pre 
project background l evel . The s i te s  w i t h  t h e  l ower preproj ect bac k 
ground l evel s wou l d real i ze i ncre a s e s  for greater d i s t £nces t h a n  t h e  
s i te s  wi t h  t h e  h i gher p reproj ect background l evel s .  Are a s  i n  Ari zona , 
Col orado , North C arol i n a ,  Tenne s see , and Texa s  fal l i n to t h e  fi rst c a t e 
gory ;  I l l i no i s and M i"C h i gan , the second . F o r  areas  wi t h  a 40 d BA pre 
proj ect background ( Ar i zona , Col orado , Nort h Carol i n a ,  Tenn e s s e e ,  and 
Texas ) ,  the i ncrease i n  the bac kground woul d be g reater than 10 dBA for 
areas c l oser than 3 , 600 ft to the cen t er o f  a serv i ce or i n t ermed i at e  
acce s s  area , a n d  between 3 a n d  1 0  d BA for areas betwe en 6 , 600 f t  a n d  
3 , 600 f t  o f  the center of a s e rv i ce or i ntermsd ! ate acce s s  a rea . for 
areas  w i t h  a 50-d8A p reproj ect bac kground ( I l l i n o i s and M i ch i g an ) , the 
i ncrea se i n  the background wou l d be greater th3n 10  dBA for areas c l o s e r  
than 1 , 750 ft t o  t h e  c e n t e r  o f  a serv i ce or i n term-ed i ate acce s s  i1rC J i 
and between 3 and 1 0  dBA for areas be tween 3 , 600 ft and 1 , 750 f t  to t h e  
center o f  a s e rv i ce or i ntermed i a te acc es s are a . 

To m i t i g ate the i mpact of n o i s e  generated by con s t ruct i on act i v i t i e s at 
E and F areas , s p o i l s  l oad i ng act i v i t i es wou l d be re s t r i cted at t h e  
s h aft area to 1 2  hid (7  a . m .  to 7 p . m . ) .  Add i t i on a l  m i t i g a t i on s  t h a t  
woul d b e  con s i dered at the t i me of deta i l ed d e s i g n to reduce annoyance 
to re s i dents  l i v i ng near an E o r  r area wou l d  i n c l ude berm i ng o r  a c o u s 
t i c al l y fenc i ng t h e  s i te p er i me t e r ,  pl ac i ng ma i n t e n a nce act i v i t i e s 
i n s i d e  aco u s t i c a l l y  t reated s h ed s , and rel oca t i ng/re o r i ent i ng the E and 
F areas and fac i l i t i e s . Add i t i on a l  mi t i gat i on tech n i ques wh i ch woul d be 
c on s i d ered d u r i ng construct i on p l ann i ng cou l d i nc l u d e  t h e  fo l l ow i ng : 

o The u s e  o f  q u i eted con s truct i on equ i pment and u s e  of atmo 
spher i c  sound i ng tec h n i ques t o  avo i d  l oud sounds , s u c h  a s  
b l a s t i ng ,  when cond i t i on s  a re conduc i ve t o  atmos pheri c 
focu s s i ng o f  sound . 

o Prov i d i ng monetary g rants to educat i on a l  i n s t H u t i on s  fo r t h e  
purpose o f  n o i se control upgrad i ng o f  e x i s t i ng cl a s s room 
s t rllct uY"es o r  structlwes proven to be i n  t h e  p l a n n i ng s t age at 
the t i me of t h e  sse request ' fo r  propo s a l . 

These mi t i g at i on s  cou l d  be u t i l i zed at sel ected l ocat i o n s  at a l l s i te s . 

B .  Near C l u sterLFar C l u st�£ 

Construct i on of fac i l i t i es ( other t h a n  E and F are a s ) at t h e  n e a r  and 
far c l u s t e r  woul d a l so c a u s e  no i s e i mpact s ,  but not to  the s ame extent 
a s  at the E and F areas . Bec a u s e  o f  the l arger p roject l and areas at 
these l ocat i on s , res i dents wou l d be s e parated from proj ect c o n s t ruct i on 
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by greater d i stances , and few , i f  any , res i dents wou l d  l i ke l y  be h i gh l y  
annoyed by con struct i on a t  these l ocat i ons . Constructi on of  the campu s ,  
i nj ector,  and i nteract i on hal l s  was assumed t o  b e  o n  a 1 6 - h/d bas i s ,  
wh i ch woul d  precl ude i mpacts on res i dents c l ose to these fac i l i t i es at 
n i ght . 

C .  Cut - and -Cover Tunnel s 

No i se produced by cut - and-cover construct i on of  the  col 1 i der r i ng ,  wh i ch 
i s  ant i c i pated i n  Ari zona  onl y ,  woul d res embl e that duri ng new road con 
struct i on .  As d i scussed bel ow ,  read constructi on woul d  produce an est i 
mated max i mum hourly average sound l evel Leg ( h )  o f  94 dBA at 50 ft . 
Act i v i ty for any. speci fi c sect i on of the cut-and- cover con struct i on 
wou l d  occur on  a 1 6 - h/d bas i s  for 1 . 5  mo . 

The no i se due to cut- and -cover constructi on i s  ca l cul ated to be greater 
t h an 50 dBA for 1 . 5  mi away from a construct i on l ocat i on .  The number o f  
h uma n s  h i gh ly  annoyed woul d b e  l ow d u e  t o  t h e  ext reme l y  l ow popul at i on 
den s i ty .  

D .  Road Con struct i on 

New road construct i on and road upgrad i ng ,  wh i ch woul d be requ i red i n  
va� i ng amounts at al l proposed s i tes , wou l d  produce an est i mated worst 
case , i nstantaneous sound l evel of  94 dBA at 50 ft . Road con struct i on 
no i se woul d  be produced duri ng normal dayt i me worki ng hours onl y .  

As was the case for cut- and -CDver tunnel i ng ,  t h e  Ro i se i s  cal cul ated to 
be greater than 50 dBA for 1 . 5  mi away from a con struct i on l ocat i on .  
Humans l ocated cl ose to road construct i on s i tes  wou l d be h i gh l y  annoyed 
by the ac t i v i ty but woul d not experi ence n i ghtt i me s l eep d i sturbance . 

E .  £Do i 1 s  Haul i ng 

No i se produced by spoi l s  haul i ng act i vi t i es wou l d  reach an est i mated 
i n stantaneous sound l evel of  88 dBA at 50 ft . I n  comp ari ng spo i l s  hau l  
truck  no i se to pas senger veh i c l e  no i se ,  a spoi l s  h au l  truck produces 
no i Se wh i ch wou l d measure approximate ly  82 dBA at 1 00 ft , wh i ch i s  
approx i mate ly  equal to freeway traffi c no i se at 50 ft . Spo i l s  h aul i ng 
act i v i t i es are expected to take pl ace dur i ng normal worki ng  hours 
(7 a . m .  to 7 p . m . ) onl y .  Spo i l s  haul i ng to support tunnel bori ng i s  
expected to l ast approx i matel y 5 months  at each E or F s i te .  

Impacts to the background sound l evel woul d be l i mi ted to the per i od 
spo i l s  haul  trucks use a spec i fi c  road or route . No i se produced by a 
spo i l s  haul truck i s  cal cul ated to be greater than 50 dBA for 4 , 000 ft 
away from a haul route . Humans l ocated cl ose to haul  routes woul d  be 
annoyed by the act i v i ty ,  but woul d not experi ence n i ghtt i me s l eep 
d i sturbance . 
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M i t i g at i on s  that cou l d  reduce the degree of i mpact o f  spo i l s  haul i ng 
i ncl ude spec i fyi ng routes th at avo i d  res i denti al concentrat i on and 
enforced truck mu ffl e r  mai ntenance . 

A .  SerY1 ce Are a s/I ntermed 'i ate Acces s Areas 

The serv i ce areas F wou l d operate 24 h/d , 365 d/yr . The serv h :e ar� a s  
t h at woul d l i qu i fy hel i um for cool i ng t h e  supercondu ct i ng magnets  m i ght 
be l ocated c l ose to l oc at i on s  where peopl e l i ve and work . Proj ected 
no i se at a s e rv i ce area i s  e s t i mated to reach an average day - n i gh t  sound 
1 eve 1 ( ld n )  of 59 dBA at the pr'Operty 1 i  ne ? and 55  dBA at 4 50 ft from 
the prope rty l i n e .  The onl y rout i ne n o i se source a t  i n te rmed i ate 3.c c e s s  
areas E wou l d  be a qu i e t tunnel vent i l at i on fan . The fan woul d net be 
expected to be aud i bl e  at po i nt s  D�t s i de the i ntermed i ate acc e s s  area . 

Projected i mpa ct s to the bac kground sound l evel dur i ng serv i ce are a 
operat i on s woul d be l ong - t e rm ,  For areas w i th a 40 d BA preproj ect back
ground , t h e  i ncre a s e  i s  cal cul a ted to be g rea ter th an 10 d BA for are a s  
l oc ated wi th i n  1 , 000 f t  o f  a s e rv i ce area boundary ,  a n d  between 3 and 
10 dBA for areas  l ocated between 2 , 000 and 1 , 000 ft of a serv i ce area 
boundary . for areas w i th a 50- dBA preproj ect background , t h e  i nc re 3 s e  
i s  cal cul ated t o  be greater than 1 0  dBA for areas wi t h i n 1 50 f t  o f  a 
serv i ce area property l i ne , and between 3 and 1 0  d BA for a rea s l oc ated 
1 , 000 ft and I SO ft of a serv i ce are a  boundary .  Approx i mate l y  5 percent 
o f  the peopl e l i v i ng w i t h i n  4 50 ft o f  a serv i ce area prope rty l i ne wou l d 
be h i g h l y  an noyed by t h e  no i s e .  These i mpacts are shown for the s i t e  
al ternat i ve s  i n  Tabl e 5 . 1 . 4 - 3 . 

Analys i s  o f  the rio i se i mpacts was based on the a s sumpt i on of cert a i n 
standard i nd u stri al pract i ce s . The cool i ng tower was as s umed to be o f  a 
qu i et d e s ·i gn . The emergency power generator was as s llmed to be encl o sed 
i n  a shed . The cryogen i c compres sors were a s s um€d to be i nd i v i du a l l y  
encl o s ed . The p i pel i ne that woul d connect the compre s sor bu i l d i ng t o  
the refr i gerat i on b u i l d i ng was a s s umed t o  b e  i n  a sound - attenuat i ng 
trench . N i trogen rel i ef valves were assumed to be eQu i pped w i t h 
s 1 1  enCEt'S . 

M i t i g a t i ve measure s  that wou l d be con s i dered to further reduce serv i ce 
area  opera t i ons noi se impact s i ncl ude depress i ng t he serv i ce area bel ow 
grade , bermi ng or acoust i ca l l y  fenc i ng the serv i ce area perltnet e r ,  and 
rearrang i ng the s i te so that the l oudest no i se s o urces woul d be cen
t ral l y  l ocated . Add i t i onal mi t i g at i Dn techni ques wh i ch wou l d  a l s o  be 
con s i de t'ed duri ng deta i l des ·i gn coul d i nc l ude t h e  fol l owi ng : 

o Incl u s i on of state-of-th e - art no i se control mater i al s  and 
techni ques in the de s i gn o f  mach i nery bui l d i ng s  and equ i pment 
encl osure s . 
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o Requi re contractors respon s i bl e  for des i gn to  use veri fi ed and 
val i dated sound- emi ss i on model s to i dent i fy equi pment that 
woul d r.epresent a potent i al no i  se  i mpact i f  not subj ected to 
spec i al qu i et i ng techn i ques . 

o Requ i re desi gners and contractors to spec i fy ava i l abl e qu i et 
mach i nery and components i n  conjunct i on wi th the res ul ts  of 
the model i ng descri bed above . 

o Enforce negat i ve i ncent i ves for vendors of serv i ce area sys 
tems and components , w ith  pri ce penal t i es for vendors who fai l  
to prov i de equi pment wh i ch meets , and cont i nues t o  meet , DOE 
sys tem des i gn requi rements for sound emi s s i on l i mi ts . 

Regul a t i ons  or codes that woul d be appl i cabl e t o  operat i ons  pha se noi se 
emi s s i on s  are d i scussed i n  Appe�d i x  5 .  The serv i ce area no i se emi ss i ons  
coul d be mi t i gated to  comply with  al l regul at i on s  or codes d i scussed . 

8 .  Near Cl u ster/Far Cl u ster 

Maj or no i se s o u rces at t�e near and far cl usters dur i ng operat i on s  wou l d  
not i ncl ude any s i ngl e noi se  source l ouder than t h e  serv i ce area . A i r 
separat i on pl ants ( ona at each o f  the near and far cl u s ters ) , shops , 
emergency power generator test i ng ,  and cool i ng towers woul d  be the major 
noi se  sources . The se sources were ass umed to be treated wi t h  the same 
des i gn  or control me as ures as those descri bed for the hel i um l i quefac 
t i on fac i l i t i es at the  serv i ce areas . Impac t s  to the  preproject back
ground sound l evel past  the property l i ne are expected to be l e s s  t h an 
3 dBA .  Few , i f  any, h uman s woul d b e  h i g h l y  annoyed by the  no i se pro 
duced by act i v i t i es at the near and far cl usters . The l arger l and areas 
woul d attenuate the noi se l evel s at the boundari es to amb i ent or near
amb i ent pre - SSC l evel s .  M i t i g at i on measures t h at cou l d be consi dered 
i nc l ude berm i ng or acoust i cal l y  fenci ng the  noi s e - produc i ng act i v i ty or 
rel ocat i ng or rearrang i ng the noi se-produc i ng fac i l i ty .  

. 

5 . 1 . 4 . 2  V i brat i on (Bl ast i ng) Impacts 

Ground v i brat i on s  and a i rbl ast  overpressures ( no i ses ) woul d res u l t from 
expl o s i ves used t o  a i d  excavat i on of shafts , starter t unnel s ,  i nj ec t i on 
encl osure s ,  and i nteracti on hal l s .  I n  certa i n  cases , expl os i ves woul d  
al so be used for construct i on o f  roads and ut i l i t i es .  The po tent i al for 
env i ronmental i mpacts from bl ast i ng i s  pri mari ly  l i mi ted to damage to 
structure s . The bl ast i ng i mpacts assessment i s  descri bed i n  greater 
deta i l  i n  Append i x  9 .  Tabl e 5 . 1 . 4-4  summari zes  the i mpacts d i scussed 
bel ow for the seven s i te al ternati ves . 
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A .  SOl.lrc.e Terms and Expected Impacts 

1 .  Ground V i brat i ons 

The best i nd i cator of the i ntens i ty of ground v i brat i ons  i s  the peaK 
part i cl e  veloc i ty (PPV) , which i s  a measure of how fast too ground moves . 
A PPV of Z i n/s has been found to be safe f.or poor pl aster , wh ich i s  the 
component i n  structures most sens i ti ve to ground v i brat i ons (Rose 198 1 ) . 
Several states and agenc i es have establ i shed regul at i ons  l i mi t i ng PPVs 
to 2 i n/s at publ i c  and pr i vate bu i l d i ngs . The measured PPV at a g i ven 
l ocat i on has been correl ated with  the pounds of exp l os i v{!s set off at 
any g i ven t i me .  For a 35-10 <.harge-we ight-per-del ay (the IJIaximuf1I val ue 
ant i c i pated for sse constru'ti o� ) , the PPV wi l l  be l ess than 2 i n/s  for 
any structure l ocated more than 360 ft away from the l ocat i on of the  
expl os i �n ( E . I .  duPont 1 980 ) . I f  any structures are l ocated �i th i n  the 
360 - ft sphere of i nfl uence , the charge-weight-per-del ay wi l l  be reduced . 

I t  has been observed that the average person can eas i l y  feel a mot i on 
that i s  on the order of 1/ 1 00 to 1/ 1 000 of that needed to cause damage 
to h i s/her home , and woul d consi der the mot i on " severe" at about 1/5 to 
1/10  of that l evel . In acilJal  pract ice , human responS!e to ground v i bra
t i on i s increased when sound effects accompany the rnct i on and the mot i on  
i s  of short durat i on .  { No i se generated by a i rbl ast overpres sures i s  
addres sed i n  the next subsect i on . )  Peopl e l ocated wi th i n a rad i us o f  
600 ft of a bl ast l ocati�n woul d feel v ibrations  from a 3 5 - 1 b  charge
we i ght- per-del ay expl os ion and wol11 d cons ider the v i bration severe even 
though no strucwral damage woul d take pl ace .  

The durat i on of bl as t i ng act i v i t i es at any l ocat i on because of S�� con
struct i on i s  expected to range from 3 to 6 month s , wi th oni! to three 
bl asts per day . 

As noted above , bl asting woul d take pl ace at the i nteract i on po i nts K, 
and at serv i ce f and i ntermed i ate access E areas for shaft excavat i on .  
At al l K areas , t h e  only struc tu re s wi th i n  600 ft of a bl ast  l ocat i on 
woul d be con tractor offi ces , warehou ses , shops , and contractor person
nel . Al l proposed s i te s  ( except Ari zona and Col orado ) , however ,  h ave 
numerous farms , homes , s ubd i V i s i on s ,  and i ndustr iai bu i l d i ng s  l ocated 
wi t h i n  the 500- ft sphere of i n fl uence near £ and F areas , wh.ose occ u 
pants woul d not -i ce bl a.st i ng and woul d con s i der i t severe � 

To m i t i gate structural damage from bl ast i ng ,  the PPV wou l d  be mon i tored 
duri ng con struct ion u s i ng se i smographs ,  and bl a s t i ng ch arge -we i ght - per

del ay val ues wou'l d be adjusted to keep the PP\f ' s  bel ow the l eve l s  that 
m i ght cause damage . 
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Spec i f ic Area 

of l"llact Phase Ar ilOna 

Serv 'ice/ Intenned. C'lnstr No 
Access Areas 

I nteract ion C')flStr Ho 

Po i ntslI njector 

Roads Coo�tr None 

Tabl e 5 . 1 . 4 - 1 1 

BLASTING IMPACTS 

Colorado I l l inois Michigan 

�::l Yes y�s 

No Yes Ho 

No�e None None 

Yes - Structures w ith i n  600 ft of blast i ng locat ions 
No - No kno� structures with in  600 ft of b last i ng locat ion 

None - No blast i ng i s  expected during road construct ion at these s ites 

North 
Carol ina Tennessee Texas 

--"'� 

Yes Ye� 1f;,;; 

ho Ho Yas 

Hone Yes None 

l CHP5X33 188101  . E IS  Vol ume I Chapter 5 



Env i ronmental Consequences and M i t i gati ve Meas ures 5 - 100 

2 .  A i rb1 ast Overpressures 

The a i rb1 ast overpres sure produced i s  a funct i on of the qu�nt i ty of 
expl o s i ve s  detonated and the depth to wh i ch the expl os i ve i s  buri ed . 
Even a smal l quant i ty of expl os i ve can generate a very h i gh overpres sure 
i f  the expl os i ve i s  exposed at the ground surfac e .  However ,  a very 
l arge quant i ty of  expl o s i ves , i f  deepl y bur i ed ,  woul d generate smal l 
bl ast overpressures . Research i nd i cates that overb1 ast pressures on the 
order of 0 . 00 1  to 0 . 0 1 1 b/ i n 2  ( I l l  to 1 3 1  dBl) woul d  not cause damage to 
structures ( E . I .  duPont 1980) . The i n stantaneous sound l evel associ ated 
w i th a bl ast woul d be aud i bl e  for l ong di stances but woul d be of very 
s hort durat i on .  

The pr inc i pal m i t i gat i on of a i r  bl ast overpressure i mpacts i s  the reduc 
t i on of charge-wei ght - per-de1 ay ,  espec i al l y when bl ast i ng i s  near the 
surface . Another mi t i gati on that coul d mi n i m i ze the i mpact from a i r
bl ast overpressure s i s  the pract i ce of pouri ng coarse sand or fi ne  
gravel i nto a hol e ( stemmi ng ) after pl acement of an  expl o s i ve charge . 

The 1 ength of the col urnn of  stemmi ng (depth of buri a 1 )  i s  a cr'j t i ca 1 
factor i n  reduc i ng the overpres sure generated by a bl ast . It i s  anti c i 
pated that a i rbl ast ovetpres sure wou l d  be mon i tored duri ng construct i on 
and charge-we ; ght-per-del ay val ues adj usted to keep overpressures bel ow 
the l evel s that cause damage to nearby structures . 

3 .  Expected Impacts 

Bl ast i ng i mpacts at the proposed s i tes are summar i zed i n  Tabl e 5 . 1 . 4 - 4 .  
The presence o f  structures i s  i ndi cated ; the number and type of  struc 
tures at each proposed s i te w i t h i n  the 600- ft range has  not been deter
mi ned . Al l i mpacts wou l d  be short -term and mi t i gabl e .  
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5 . 1 . 5  Ecol ogi cal Resources 

The assessment o f  ecol og i cal imp acts i nvol ves  'the i dent i f i cat i on of  
unavo i dabl e c ha�ges i n  one  or more o f  the  fol l owi ng areas : 1 )  destruc
t i on or d i spl acement o f  h ab i tats or  s pec i e s ;  2 )  changes i n  s pec i es d i ver
s i ty or compos i t i on ;  3) rev i sed or al tered succe s s i onal trends ; 4) ch'(lnges 
i n  occurrence of  d i sease vectors and pest spec i es ;  5 )  i ncreased rates of 
degrad at i on of  envi ronmental  qual i ty ; and 6 )  exposure of  sens i t i ve organ
i sms or  proces ses to envi ronmental stresses o f  hazardous chemi cal s ,  
rad i at i on ,  n o i s e ,  v i brat i on ,  o r  dust . 

The d i s cu s s i on o f  ecol ogi cal l y  rel ated i mpacts on each s i te al ternat i ve 
i s  presented i n  the fol l owi ng secti c:1s : sens i t i ve com.Ttun i t i es and 
h ab i tats ; threatened and endangered spec i e s ;  wetl and assessment ; a nd 
commerc i a l l y ,  recrea t i cn al 1 y , or cul tural l y  i mportant s pec i es . 

-&' 

5 . 1 . 5 . ]  Sen s i t i ve Terrestri al/A�j a t i c  Commun i t i es 

Impacts from preconstruct i on ac t i v i t i es i ncl ude s i te access for b i ot i c  
surveys , where needed , and u s e  of  survey i n s truments and s i te confi rma
t i on act i v i t i e s ,  i ncl ud i ng test  borehol es . The d i s turbance woul d be 
temporary and i s  con s i dered negl i g i bl e  for al l proposed s i tes . Spec i al 
precaut i on s  wou l d be requ i red to m i n i mi ze i mpacts of preconstruct i on 
expl orat i on i n  sens i t i ve a�eas such as wetl ands , aquat i c  envi ronments , 
and karst areas . 

B .  Con struct i on 

Mo s t  of  the d i scus s i on bel ow i s  rel ated to the ground-d i sturb i ng acti v i ty 
from construct i o n .  However,  after c ompl et i on of  ground-d i sturb i ng con 
struct i on act i v i ty ,  ecol og i cal  systems woul d  recol o n i ze and restab i l i ze 
i nto  a mo re m a n ag ed n atu ral system , and operat i ons  wou l d  not l ead to 
add i t i on al i mpacts except for no i se from the serv i ce areas . Operat i ons  
noi s e  wi l l  be referenced i n  the d i scu s s i on bel ow as  it  appl i es .  (The 
i mpacts of  conti nu i ng no i se from serv i ce areas  are d i scussed i n  Sect i ons  
5 . 1 . 5 . 2  and 5 . 1 . 5 . 4 . )  

1 .  .[\r 1  zona 

Corl struct i on of the sse i n  Ari zona woul d requ i re the removal of  a number 
o f  a c r e s  o f  Sonoran d es ert scrub commun i t i es of both the Ar i zon a Upl and 
and Lower Col brado types , as d i scussed bel ow . Al l of these  commun i t i es 
a re w i despread i n  southern Ari zon a .  I mpacts to wi l dl i fe i n  add i t i on to 
hab i tat  removal woul d  be the  i ncrea.sed presence of humans i n  prev i ou s ly  
remote w i l de rness study areas . No aquat i c  or wetl and ecosystems are 
present w i th i n  the v i c i n i ty of the proposed sse s i te .  

The area that woul d be d i sturbed by cut- and - cover or o ther construct i on 
act i v i t i e s i s  est i mated at about 2 , 1 55 acres . Th i s  i ncl udes permanent ly  
and  temporar i l y  d i sturbed l ands . I f  spo i l s  d i sposal  were to occur on 
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s i te approxi mate ly  640 add i t i onal acres woul d be d i sturbed . Of those 
2 , 1 55 acres , approxi mately  1 , 2Z2 acres woul d requ i re recl amat i o n .  
Natural desertscap i ng and nat i ve pl ants  woul d be used and where pos 
s i bl e ,  recovered topso i l  woul d be reappl i ed t o  the surface . Recl amat i on 
cou l d  be enhanced by use of fert i l i zers and sprayi ng of bl ue-green al gae 
that norma l l y  form crusts  on desert so i l s .  These a l gae woul d enhance 
n i trogen avai l ab i l i ty and al l ow more rap i d  devel opment of desert shrub 
spec i es .  

The Sonoran desert pl ant commun i t i es are sens i t i ve to the d i sturbance of 
the surface so i l . Recol on i zat i on can take decades fol l ow i ng d i sturbances 
from l and cl eari ng and offroad veh i cl e passage . Al though  these commun i 
t i es are abundant i n  southern Ari zon a ,  careful des i gn and cont i nu i ng 
surve i l l ance can mi n i mi ze the i mpact and accel erate the prpcess  o f  
recl a i m i ng t h e  natural areas . • 

The State of  Ari zona Nat i ve Pl ant Law regul ates the col l ect i on of many 
pl ant spec i es i n  Ari zon a ,  i ncl ud i ng al l cact i . Under the State l aw ,  
major construc t i on proj ect s ,  such as  the  SSC , are al l owed to remove 
i ncl uded spec i es ,  but requ i re coord i n at i on wi th  State offi c i al s .  Mi t i 
gat i on o f  i mpacts to these spec i e s  coul d i ncl ude transpl ant i ng to areas 
not schedul ed for s i te d i sturbance or to the campus area for l andscap i ng 
purposeS . 

Several sen s i t i ve an i mal  popul at i ons are found i n  the Ari zona  sse s i te 
v i c i n i ty .  These i ncl ude Federal and state threatened and endanaered or  
rare spec i es d i scus sed i n  Sect i un 5 . 1 . 5 . 2  ( desert tgrto i s e ,  G i l a  monster ,  
and  desert b i ghorn sheep ) . Th i s  sec t i on al so addresses sens i t i ve nat i ve 
pl ants . 

2 .  Col orado 

The predomi n ant  vegetat i on type i n  the area of the propo sed sse s i te i n  
Col orado i s  non i rri gated farml and , pr imari l y ,  dryl and wheat . The re 
ma i nder i s  rangel and . Both the terrestr i al and aquat i c  re sources of 
t h i s area of  Col orado are under exten s i ve man agement , and the i mpacts to  
nat i ve spec i es/popul at i ons  woul d  resul t pri mari l y  from a l tered man age 
ment strateg i e s ,  l and use pattern s ,  and resource requ i rements . R i par i an 
habi tat con servat i on and/or restorat i on ,  both al ong the r i ng and i n  con 
struct i on of  the requ i red acces s .  road , woul d be a key to mi n i mi zat i on of 
i mpacts . 

Approxi mate ly  3 , 395 acres woul d  be d i sturbed ( temporari l y  or permanen t ly)  
for on - s i te construct i on .  Of th i s  d i sturbed l and , 2 , 068 acres woul d be 
temporari l y  d i sturbed and woul d need to be recl a i med . 

Because the predomi nant vegetat i on type i n  the area of  the proposed 
Col orado s i te i s  farml and , natural pl ant commun i t i es are l i mi ted . The 
mo st sens i t i ve habi tat i s  the r i pari an woodl and . However , r i pari an  
woodl and does  not occur wi th i n  the i mmed i ate areas  where surface 
fac i l i t i e s  are proposed . 
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Wi nter i ng and m i grat i ng areas for the pronghorn antel ope i ncl ude the 
short grass pra i ri e  habi tat en the proposed s i te adj acent to area C and 
al so  J 5 ,  K2 , and E 1 . Some o f  th i s  habi tat wou l d be l ost i f  these sur
face fac i l i t i e s were bui l t .  The Col orado D i v i s i on of  W i l dl i fe h a s  i den -

. t i fi ed wi nteri ng areas and mi grat i on corri dors i n  the northwest quadrant 
of  the r i ng .  

The proposed proj ect area l i es  wi th i n  the Central F l yway , u sed i n  the 
�pri ng and fal l by a l arge number of sens i t i '1::-; mi g ratory waterfowl . The 
maj or aqu at i c h ab i tat support i ng the Fl yway i n  the v i c i n i ty i s  the South 
Pl at te ri ver ba s i n .  Al though s ome aquat i c  h ab i tat may be o n  s i te i t  i s  
l i mi ted i n  s i ze and i s  not l i kely to support t h e s e  spec i es . 

Barr Lake i s  west of the proposed s i te ,  but prov i des a h ab i t at for a 
n e s t i ng pa i r  of  bal d eagl es that coul d be d i s t urbed by t h e  n ew acce s s  
h i ghway proposed by the Stat!; . Tr.e e a91 e popul at i  o n  i s  undet' st udy by 
the  U . S .  F i s h  & Wi l dl i fe Serv i ce .  

Wh i l e  no defi n i t i ve s urveys have been conducted , i t  appears that n o n e  of 
the three state - l i sted pl ant spec i es known for that gener�l h abi t at type 
are present i n  areas of the  r i ng where surface d i sturbance woul d occur 
duri ng construct i on .  These spec i es i nc l ude the Col orado butterfl y pl ant , 
wh i ch i s  al so a Federa l c a nd i d ate spec i es ( e l ) ,  streaked ragweed , al so a 
Federal C 2  spec i es ,  and s h owy pra. i r i e  gent i an .  Add i t i ona l  d i s cu s s i on s  
wi l l  b e  conducted wi th the State , and s u rvey s  wi l l  be conducted , as 
nece s s a ry ,  to a s s u re m i t i g at i on i ll the fi nal  p l acement of fac i l i t i es 
after the sse s i te i s  sel ected . 

3 .  Illi no i s 

The I l l i no i s s i te pre sents a m i x  of urban , suburban , h i gh - qual i ty farm
l and s ,  wet l a nd s , other natural areas , and Federal research faci l i t i es . 
l i tt l e or no unmanaged l and i s  present i n  the v i c i n i ty of  the r i ng .  

Approx i matel y 494 a c r e s  woul d  be d i sturbed duri ng con struct i on .  Approxi 
matel y 267 acres o f  t h i s  d i sturbance wou l d be t emporary and woul d be 
recl a i med . Nat i ve pl ants woul d be u sed , and s ome of t h e s e  areas coul d 
potent i al l y be u s ed i n  the p ra i r i e  re storat i on proj ect . 

The vari ety of n atur a l  e r e a s  are present i n  the v i c i n i ty of the proposed 
sse s i te i ncl ude wetl and s , wood l and s , pra i r i e s ,  s a v a n n a s , bag s , fen s ,  
and other unusual  o r  rare h a b i t at s . The S t ate report s that  most  o f  t h e s e  
s i te s  are al ong ri vers , p r i ma r i l y  the F o x  Ri v e r ,  or al ong ra i l road s ,  i n  
cemuIE.'r i e s , or on p ro}lerty owned and managed by educ.at i o n a  1 i n s t  H u t  i (111 $ .  
Much of the fore s t  l and i n  northe a s t e rn I l l i no i s l i e s  al ong r i ver marg i n s 
Dr i n  forest  pre s e rves and other publ i c  l ands . These are a s " are h i gh l y  
v�l ued fer recreat i on and prov i de i mportant b ab i tats for many spec i es 
'-1nd a re avo i ded by pr'Pjec t pl acement . These areas  are : 1 )  Spr i ng lake 
Nat ure Pre s erve i n  the v i c i n i ty of Fermi l ab ;  2 )  We s t  Ch i cago Pra i r i e ,  3 )  
E l burn Fore s t  Pre serve , and 4 )  Ferson ' s  Creek Sedge Me adow . The actual 
l ocat i on and qual Hy of these h ab i tats h ave been avo i ded i n  the pl ;:cf.!ment  
of the sse . These area s , al ong w i th wet l and s in  the reg i on ,  host more 
than 90 state- protected spec i es .  The presence of mo s t  of these spec i e s  
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w ith i n  the i mmed i ate r i ng area i s  unl i kely , but some may be present and 
woul d be eval uated dur i ng preconstruct i on act i v i t i es . Hardwood forested 
l and s occur wi th i n  the proposed fee s i mpl � boundar ies . These forests  
are not expected to be  i mpacted . However,  they repre sent approx i mately 
1 to 2 percent of  the ava i l abl e forest in  the reg i on .  

Approx i matel y  7 pra i ri e  remnants are l i sted i n  the 1 6  town sh i p  study 
areas rev i ewed by the State . Mos t  of these areas are wi th i n  nature 
preserves ,  and most are suffi c i ently far from ant i c i pated construc t i o n  
s i tes  a l ong t h e  r i ng t o  precl ude d i rect i mpact . Several are , however ,  
suffi c i ently cl ose that atten t i o n  must be  taken to  prevent or  mi n i mi ze 
unneces sary i mpacts . The l argest des i gnated "natural " area i s  the 
675- acre pra i ri e  reconstructi on  project wi th i n  the ex i st i ng r i ng at 
Fermi l ab .  The ongo i ng act i vi t i es at recreati ng pra i r i e  and savanna 
hab i tats on prev i ous ly  heav i ly  cul t i vated l ands i s  beg i nn i ng i ts second 
de-cade . . 

4 .  N i ch igan 

The proposed SSC s i te i n  Mi ch i gan presen ts a col l age of  Grand R i ver 
bas i n  agri cul tural l ands i ntermi xed wi th smal l parcel s of fore st , wet
l ands ,  l akes ,  and  streams . Construct i on of the  s s e  woul d  d i sp l ace some 
of these resources . M i t i ga t i on of wetl and i mpacts duri ng fi nal de s i gn 
i n  con sul tati on w i th the St ate of  M i c h i gan and other Federal agenc i es 
woul d be key to the fi nal  i mpacts of sse con struct i on i n  M i c h igan . 
Con s i derat i on i s  g i ven bel ow to the potent i al  i mpacts of  construct i on 
on  the l arge number of nest i ng b i rds i n  the v i c i n i ty of  the s i te .  The 
d i scu ss i on bel ow i s  confi ned to i mpacts resu l t i ng from construct i on 
act i v i t i es . Approxi matel y  1 , 080 acres wi l l  be d i sturbed . The d i sturb
ance of  about 678  o f  the  acres woul d be  temporary and those acres wou l d 
be recl a i med . Nat i ve forbs and grasses woul d be used for recl amat i on 
except i n  areas where

'
wetl ands recl amat i on may be needed ( see Sect i on 

4 . 7 . 6 ) . 

Several sen s i t i ve p l ant and an ima l  commun i t i es are l ocated near the fee 
S i mpl e area of the campus and near cl uster . These commun i t i e s  are cur
rentl y  protected as part of  the Waterl oo Recreat i on Area and the Ha�h n l e 
Wi l dl i fe Sanctuar i es . Operat i ons  no i se frem the nearby E and F areas 
and adj acent Jl and J2 areas i s  not expected to i mpact the Waterl oo 
Recreat i on Area or the Haehnl e  Sanctuary .  Wh i l e  some no i se i ncre a s e  
coul d be  det ected , the l evel s wou l d be near ambi ent ( 50 dBA) . No i se at 
these 1 eve 1 s woul  d be expected to have no effect on the sandh i l l  crane , 
wh i ch uses  the I-laehn l e Sanctuary a s  a major m i g ratory s t ag i ng area . 
There are al so  several breed i ng pa i rs of  sandh i l l  crane s .  

Sens i t i ve co��u n i t i � s that are present at the recreat i on area i n  the 
v i ci n i ty of t he sse i ncl ude sphagnum beg s ,  a dry/mes i c  s o u t h e rn forest 
commun i ty north of Bart i g Lake ,  and 'an unusual  wetl and bog . Construc
t i on of  fac i l i t i es in  the fee s i mpl e area (J I )  woul d  produce the gre a t e s t  
r i s k s  to t h e s e  cOIT'.l'11un i t i es .  The mag n i tude and n a t u re o f  negat i ve i mpacts 
are based upon worst reason a b l y  foreseeabl e anal ys i s ,  bec ause  i n forma
t i on about the nature and qual i ty of these sens i t i ve commun i t i es are not 
avai l abl e ,  and deta i l s  of pl ans for area Jl have not been f i n a l i zed . 
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Most of the State-protected spec i es are not presentl y found i n  the i mme
d i ate s i te area and , therefore , are not expected to be i mpacted . These 
i ncl ude the k i ng ra i l , the l east shrew , and k i tten - ta i l s ( a l so a cand i 
date for Federal l i st i ng ) . Two redhorse fi sh spec i es and the s potted 
turtl e are aquat i c  spec i es l i sted by M i c h i gan as rare , a category wh i ch 
requ i res mon i tori ng but prov i des no spec i al l egal status . The two red 
horse spec i es are known to occur i n  the Grand R i ver downstream of the 
two r i ng cross i ng s . Because no  con struct i on i s  ant i c i pated at surface 
l evel i n  these l ocat i on s ,  no negat i ve consequences shoul d resul t .  The 
spotted turtl e ,  wh i ch i s  present i n  both the Waterl oo Recreat i on Area 
and the Haehn l e W i l dl i fe Sanctuary ,  woul d not exper i ence any d i rect 
i mpact s i nce construct i on woul d not occur i n  these areas . 

These areas support spec i es of i nterest i ncl ud i ng the s andh i l l  crane and 
great bl ue heron , s i nce s i gn i fi cant rookeri es for both are present . 
D i rect negat i ve i mpacts to the spec i es are not an t i c i pated due to the 
d i stance to construct i on s i te s .  

5 .  North Carol i n a 

The s i te proposed for the SSC i n  North Carol i na i s  b i ol og i cal ly  d i verse 
and i s  occup i ed by natural and agr i cul tural systems common to the P i ed
mont of North Carol i na .  Approxi matel y 65 percent of the s i te i s  forested 
and the rema i nder i s  pr imari ly  i n  agr i cul tural use . Several reg i onal l y  
unu sual  botan i cal resources and natural areas are present i n  the v i c i n 
i ty .  Impact s d i scussed bel ow are l argely dependent . upon fi nal des i gn 
con s i derat i ons  for spec i f i c  fac i l i t i es .  Approx i matel y 1 , 9 1 4  acres woul d 
be d i sturbed - -807 of these acres woul d be d i sturbed temporari l y and 

• 

coul d be recl a i med . Nat i ve pl ant s ,  such as  bl ack l ocust seedl i ngs  or 
l espedeza , toul d be used . 

The fol l owi ng natural areas are d i scussed separatel y :  

G o s h e n  Gabbro Forest . The Goshen Gabbro Forest woul d not be d i rectly 
i mpacted by con struct i on or operat i on s  of the SSC . It i s  l i kely that 
some out ly i ng popul at i on s  or  i nd i v i dual s of the unusual pl ant spec i es 
assoc i ated wi th th i s  as sembl age coul d be l ost to con struct i on i n  area H 
or to secondary devel opment i n  that v i c i n i ty .  The spec i es that appear 
to be at greatest r i s k  are I nd i an phys i c ,  Lewi s ' s  heartl eaf , and pra i r i e  
doc k .  Each of these spec i es i s  l i sted e i ther as  a Pri mary Proposed o r  
S i gn i fi cantly  Rare spec i es by the North Carol i na P l ant Con servat i on and 
Natural Heri tage Programs . 

Roanoke , Tar , and Neu se- R i vers - Aquat i c  Hab i tat . Aquat i c  ecosystems of  
the  d ra i n age bas i ns wi th i n  the  s i te area h ave a potent i al for degrada
t i on due to anc i l l ary fac i l i ty devel opment and runoff from SSC cond i 
t i on s .  Th i s  area may be a s i g n i f icant refuge for rare and sen s i t i ve 
fre s h  water mussel s ,  fi sh , and amph i b i an s .  Al though the proposed SSC 
r i ng crosses under the Tar R i ver northeast of E9 , and no i mpact s are 
ant i c i pated , down stream port i ons  of the Tar and other r i vers may be 
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affected by construct i on act i v i t i es undertaken i n  adj acent wetl ands and 
fl oodpl a i ns . Project act i v i t i es wou l d  be pl anned to avo i d  sen s i t i ve 
aquat i c  hab i tats to the extent pract i cabl e ,  and the best ava i l abl e eng i 
neeri ng control and m i t i gat i on measures woul d be i mpl emented dur i ng  
construct i on .  

Fl at R i ver Sl opes Above Lake M i ch i e .  Wh i l e  some negat i ve i mpacts of  
construct i on are i nevi tabl e on th i s  b i ol og i cal commun i ty ,  the  area i s  
al ready b i sected by several county roads . Th i s  hab i tat shoul d be con 
s i dered duri ng preconstruct i on pl ann i ng to mi n i mi ze and/or m i t i gate 
negat i ve i mpacts . W i th best ava i l abl e con struct i on pract i ce and proper 
m i t i gat i on dur i ng construct i on ,  i ncl ud i ng proper resource management 
pl an s for the fee s i mp l e area , these resources would  be adequate ly  
protec ted . 

The proposed SSC al i gnment i n  Tennes see i s  b i sected by the d i v i de be tween 
the Tennes see R i ver and the Lowe r Cumberl and Ri ver i n  an area of karst 
topography ( potent i al for l i mestone s i nkhol es and caves ) . Unusual p l ant 
commu n i t i es ,  part i cul arl y the cedar gl ade s wi th  the i r  compl ement of 
endem i c  and remnant spec i es ,  are present . As a resu l t ,  a cl ose i nter
rel ati onsh i p  between surface waters , geol og i c  feature s ;  and ecol og i cal 
resources ex i sts . Exact s i t i ng o f  fac i l i t i es woul d  occur dur i ng fi nal 
des i gn and woul d determi ne the extent and s i gn i fi cance of any ecol og i cal 
i mpact s .  Approx i matel y 1 , 489 acres woul d  be d i s turbed . Of th i s  amount , 
672 acres wou l d  be temporari l y  d i sturbed and cou l d  be recl a i med . Nat i ve 
pl ants ,. espec i al l y bl ack l ocust seedl i ngs , cou l d  be used . 

The cedar g l ades are a s i gn i fi cant resource  fer a number of rare and 
threatened spec i es .  A deta i l ed survey of the i r  ex i stence i n  areas of 
surface constt'uct i on for the SSC woul d be eval uated duri ng fi nal des i gn 
and � i t i gat i on of l os s  of the cedar gl ades con s idered , i f  needed . 

The Sna i l  Shel l Cave system , wi th 1 2 . 7  mi of mapped passages , i s  the 
l ongest cont i nuous cave i n  the Tennessee Central Bas i n .  The system i s  a 
bra i ded network o f  paral l el streams w i th l ateral pas sages wi th smal l 
wet -y,-·eather streams and res i dual pool s and upper l evel s that act as  
water condu i ts onl y duri ng fl ood stage ( Barr , 1 988) . 

The Sna i l  Shel l Cave system i s  phys i cal l y  i sol ated by shaly,  non 
cavernous format i on s  that precl ude gene fl ow among many groups of  obl i 
gate cave an i mal s .  The known fauna of the sys tem i ncl ude several 
endem i c s ,  as wel l as cert a i n smal l ,  more w i de ly  d i stri buted subterranean 
spec i e s .  The trogl ob i t i c  fauna ( an i mal s l i m i ted to cave s and other sub
terranean m i crohabi tats and unabl e to survi ve in surface envi ronments ) 
i s  a un i que as sembl age made up of  endem i cs and more w i dely d i stri buted 
spec i es . The system conta i n s  three , poss i bl y  four ,  endem i c trogl obi tes : 
the b l i nd cave sal amander , the cave sna i l ,  the Trech i ne cave beetl e ,  and 
pos s i bly the cave m i l l i pede ( Barr , 1988) . 
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Shou l d Tennessee be sel ected for the SSC , exten s i ve surface and subsur
face expl orat i on wou l d be done for the final s i t i ng of  the SSC fac i l i 
t i es . These geotechn i cal  act i v i t i es shoul d i denti fy both surface and 
subsurface karst features . F i n al pl acement of cri t i cal  surface and 
subsurface f ac i l i t i es w i l l  take i nto con s i de rat i on the potent i al for 
both construct i on and operat i onal i mpacts to the cave system . As the 
col l i der ri ng wi l l  be p l aced wel l bel ow the confi n i ng l ayer of the Sna i l  
Shel l System ( i . e . , bel ow the P i erce Confi n i ng Layer) , n o  i mpacts are 
expected from tunnel i ng .  However , i mpacts to the cave system are pos 
s i bl e  from the construct i on o f  access shafts , bori ngs , and surface 
fac i l i t i es .  Sen s i t i ve cave organ i sms may be adversel y affected down 
stream by degradat i on of water qual i ty .  

Standard m i t i gat i on act i v i t i es woul d b e  augmented by add i t i onal m i t i g a 
t i on techn i ques spec i fi c  t o  karst topography i n  order t o  reduce or  el i m
i n ate the poten t i al for s ubsurface contami nat i on of cave systems by 
su spended part i cul ates , sewage , petrol eum products ,  trash , and add i 
t i onal vol umes of  water . 

The Tennes see s i te proposal menti ons Scal es Mounta i n as an ecol og i cal l y  
s i gn i fi cant , l arge (more than 1 , 000 acres ) forested area l ocated i n  
prox i mi ty to fee s i mpl e areas near the campus reg i on G and I .  Becau se 
c ompl ete i nformat i on on n atural habi tats at th i s  s i te i s  not avai l abl e ,  
worst-case  anal ys i s  i s  as sumed , and consul tat i on wi th the St ate o f  
Tennes see woul d cont i nue . 

The Duck Ri ver i s  a reg i onal l y  i mportant aquat i c  hab i tat and sport 
fi s h i ng resource . Wh f l e not i n  the i mmed i ate area o f  construct i on ,  a 
number of  i t s  tri butari es are cros se<l by the r i ng ,  i ncl ud i ng al l far 
c l u ster construct i on ,  F4 , [4 , F3 , and E3 . The Hel l bender and copper
cheek darter ( st atus rev i ew spec i es )  and B i rdwi ng pearl y mu s sel  and 
Cumberl and mon keyface pearl y mussel ( l i sted spec i es )  are reported seen 
i n  the Duck Ri ver , several tr i butari es of wh i ch dra i n  the far c l u ster 
and adj acent area ( F4 and (4 ) . C l ose control o f  surface runcff and 
s ed i ment a t i on duri ng const ruct i on shou l d  prevent s i gn i fi can t i mp act to 
th i s  resource . The Cumberl and Pl at e au escarpment east of the proposed 
r i ng i s  a s i gn i f i cant rapter �i grat i on corr i dor .  The bal d eagl e and 
s a n d h i l l  crane al so  use th i s  rCtlte . The sse constructi on  and operat i on 
s houl d not negat i vely i mpact t he u s e  of th i s  route by these spec i e s .  
Two Tennessee - l i s ted threatened spec i e s ,  Bewi ck ' s wren and the g ras s 
hopper s parrow , are rarel y  found i n  the project area al though they are 
known to breed i n  the area . 

The majori ty of the  proposed sse Texas s i te i s  occup i ed by g r a s s l ands 
and cropl and s . No remn ants of the nat i ve Bl a ckl and pra i ri e  g rass l ands 
a re known to occur i n  the  i mmed i ate v i c i n i ty of  the sse . fvlany rema i n i ng 
n at i ve p 'l ants  and most wi l d l i ff� , a s  w�l l a s  mi gratory speci es  i n  the 
area , are dependent on ri pari an areas . Al though many of these ri pari an 
areas  are degraded by l i vestock use ,  the i r  i mportance rema i n s . M i t i ga 
t i on or  avoi dance of  i mpact s t o  ri par i an comlnun i t i es dur i ng fi nal  deS i gn 
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woul d be key to the s i gn i fi cance of ecol og i cal i mpact s of con struct i on 
of the SSC i n  Texas . Approx imatel y 1 , 687 acres wi l l  be d i sturbed by 
construct i on .  About  690 acres of th i s  d i sturbance i s  temporary and 
woul d requ i re recl amat i on .  Nat i ve grasses and l egumes woul d be used . 

The US FWS i dent i f i ed two poten t i al l y important/sen s i t i ve hab i tats 
l ocated at s i tes J4 and F6 of the proposed Texas s i te .  Fol l ow i n g  a 
v i s i t  of s i te F6 , the USFWS determi ned that surface d i sturbance woul d 
not l i ke ly  cause s i gn i fi cant terrestr i al l osses . Eros i on control woul d 
be a s sured duri ng con struct i on so  t hat water qual i ty of Bardwel l 
Reservo i r  woul d not be affected ( see Append i x  1 1 ,  Attachment A) . 

Det a i l ed i nvest i gat i on of s i te J4 confi rmed the qual i ty of  the hab i tat . 
S i t i ng i n  th i s  area woul d resul t  i n  s i g n i fi cant i mpacts to stream ,  r i pa
r i an  (we t l and ) , and  fl oodpl a i n hab i tats . The  US FWS noted that  surface 
and subsurface fac i l i t i es are propos ed to stradd l e a stream and a 
d i verse r i pari an corri dor . The US FWS states that t h i s area represents 
the h i ghest  qual i ty habi tat i n  the project area . The permanent stream , 
Chambers Cree k ,  supports a d i verse f i shery ,  i ncl ud i ng l argemouth bas s ,  
wh i te bass , channel catfi s h ,  and numerous sunfi sh and m i nnows . Al though 
fl ows become l ow dur i ng droughty peri cas , there are suffi c i ent  deep 
pool s to provi de qual i ty habi tat year round . S i t i ng of the fac i l i ty 
woul d d i s rupt the normal and requ i red fi sh m i g rat i on al ong Chambers 
C r e e k  and thus  red uce spawn i ng .  S i t i ng of surface fac i l i t i e s  i n  th i s  
area  woul d requ i re s i gn i fi cant m i t i g a t i o n of fi s h  and wi l d l i fe l os ses . 
Rel ocat i on of the J4 s i te out of the  fl oodpl a i n  on e i ther s i de of 
C h ambers Creek woul d prov i de the requ i red m i t i gat i on .  

Nat i ve Bl ackl and prai r ie  gra s s l ands are very rare due to decades of 
d i sturbance by man for agri cul tural  purposes  and urban i z at i on . The spe
c i fi c  proj ect v i c i n i ty i s  character i zed by el m-hac kberry wood s ,  crop
l and , and other nat i ve and i ntroduced grasses . Agri cul t ural cropl and i s  
t he domi nant vegetat i ve cover . Bec a u s e  the s i te i s  l ocated i n  the 
8 l ackl and pra i r i e  vegetat i onal  are a ,  a study was conducted by the Texas 
Nat i onal  Her i t age Program on the s i te i n  two areas where there was a 
potent i al for Bl ac kl and prai r i e spec i e s .  The vegetat i on found was i nd i 
cat i ve o f  the Bl ackl and pra i r i e  s i tes�  but no State endangered or 
threatened spec i e s or hab i tats were found on the project s i te .  There
fore , i t  i s  not  l i kQ ly  that  Bl ackl and pra i r i e  spec i es wou l d be  affected . 

5 . 1 . 5 . 2  Threatened . Endangered . and State -protected Spec i es 

Consul tat i on wi th the U . S .  F i sh and Wi l d l i fe Serv i ce has  been i n i t i ated 
i n  accordance w i th requ i rements of  the Endangered Spec i es Act of  1 973 . 
Documentat i on of  the consu l tat i ons  for each State are presented i n  
Vol ume I V ,  Append i x  1 1 ,  At tachment A .  The l i sted spec i es are pre sented 
i n  Chapter 4 ,  Tabl e 4 - 1 7 . Th i s  consul tati on wi l l  con t i nue . State
l i sted spec i es are presented in  Chapter 4 ,  Tabl e 4 - 1 8 .  

As sessment of impacts from a n  ecol og i cal perspect i ve to threatened and 
endangered spec i es from sse construct i on and operat i ons  i ncl udes : 
1 )  Federal - and State - l i sted pl ant and an i mal  spec i es ( i ncl ud i ng can 
d i date or proposed spec i e s )  w i th i n  the SSC reg i on of  i n fl uence , 
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2 )  cr i t i cal  hab i tats for the spec i es of concern , 3 )  recovery p l ans  and 
othe \" managemen t  pl ans  for tha spec i e s ,  and 4) prev i ou s l y  known stresses  
that  are affect i ng the  spec i es .  

Prel i m i n a ry consul tat i on s  w i th the  U o S o  F i sh and W i l d l i fe Serv i c e ,  con 
fi rmat i on o f  i nformat i on prov i ded i n  the State ' s  proposal s ,  rev i ew of 
i nforma t i on prov i ded by commenters on the Dr aft E I S ,  rev i ew of  the 
1 i terature , and 1 i mi ted habi tat s urveys have confi  rmed that there are no  
s i gn i fi cant popul at i on s  of  threatened , endangered , candi date , or state 
prot e c t ed spec i es present at any of  the proposed sse s i te s . A rev i ew of 
the des i gn ated cri t i cal  habi tats  for endangered s pec i e s  ( 50 eFR 1 7 )  h a s  
confi rmed that there are no des i gn ated cri t i ca l  hab i tats at any o f  the 
s i te a l ternat i ves . Al l s i tes � h oweve r ,  do  conta i n  habi tat that i s  
potent i a l l y attract i ve to l i sted and rare s pec i es .  I nd i v i dual s of  these 
s pec i e s may be present at any of the s i tes  and coul d b e  adversel y 
affected by SSe - re l ated act i v i t i es .  Upon the  se l ect i on o f  a s i t e ,  add i 
t i onal  deta i l ed habi tat surveys wou l d  be conducted to confi rm the 
presence or absence of protected spec i es  and eval uate the  magn i tude of  
i mpac t .  The  DOE wou l d then beg i n  consul tat i on wi th  the U o S .  F i sh and 
Wi l d l i fe Serv i ce under Sect i on 7 of the Endangered Spec i e s  Act , as wel l 
a s  con s u l t at i on wi th  the respon s i bl e  State agenc i es to determi ne  appro 
pr i ate avo i dance and mi t i g at i on .  Resu l ts of the detai l ed surveys and 
the consu l tat i ons  woul d be d i scus sed i n  a Suppl emental  E I S .  

A .  Ar i zona 

Tumamoc g l obeberry ( Federal l y - l i sted endangered ) i s  found i n  habi tats ' 
s i m i l ar to  those  present  at the proposed sse s i te o  I nd i v i dual s o f  th i s  
spec i es have been reported i n  Mari copa County sDuth of  I nterstate 8 i n  
the  v i c i n i ty o f  the southern port i on s  of  the co l l i de r  r i ng ( B i s son 1988) . 
Th i s  ev i dence somewhat i ncrea ses  the smal l potent i al for d i scovery o f  
th i s  s p ec i e s i n  o ther port i ons  o f  the col l i der r i ng and as soc i ated fac i l 
i t i e s ,  part i cul arl y toward the  southern end of  the r i ng and the water · 
wel l fi e l d .  The water p i pe l i ne and serv i ce roads can be rel ocated to 
avo i d  any pl ants  found wi t h i n  prop o s ed r i g h t s - o f-way o If Tumamoc were 
l ocated on t h e  col l i der r i ght-of-way , i t  wou l d be fea s i bl e  to tunnel  i n  
t h at area wi thout creat i ng negat i ve i mpacts to the p l ants . The probab i l 
i ty of l ocat i ng Tumamoc on the c ampus  s i tes  (wh i ch conta i n s on ly  mar
g i nal l y  s u i tabl e h ab i tat for Tumamoc ) ,  on one of  the fac i l i ty access 
po i nt s  i n to the r i ng ,  or  on s ome sma l l  features wh i ch cannot be rel ocated 
i s  ext reme l y  l ow .  U o S .  F i sh and W i l d l i fe Serv i ce consul t at i on wi l l  con 
t i n u e  i n  s upport o f  deta i l ed s i te - s p ec i fi c  s u rveys to confi rm the presence 
o r  a b s e n c e  o f  th i s s pec i e s ,  to determi n e  s pec i fi c habi tat requ i rement s ,  
and to eval uate potent i a l  effects of proj ect devel opment . I f  the spec i es 
i s  fou n d . m i t i g at i on after  consul tat i on w i th the  us rws woul d be requ i red . 

T h e  e n d angered bal d eagl e and p e reg r i ne fal con are wide-rang i ng spec i es 
t h a t  may o c cu r i n  the s i te v i c i n i ty at var i ou s  t i mes  o f  the year but are 
n o t  knewn to u s e  the  Ma r i cop a Mount a i n s  for breed i ng o  Because o f  the i r 
rari ty i n  the reg i on and the  l ack  of  preferred h abi tat , ne i ther spec i e s  
wou l d  b e  adversel y  affected by the sse project . 
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Several USFWS candi date pl ant spec i es (wh i ch do not have spec i fi c  Federal 
protect i on ,  but must be cons i dered dur i ng project pl ann i ng )  are al so 
regul ated by the Ar i zona Nat i ve Pl ant Law . One spec i e s ,  the neol l oyd i a ,  
i s  a creosote- bursage scrub known to occur i n  Mari copa County on wel l 
dra i n ed knol l s  and r i dges . It  has n ot been observed at the s i te .  Other 
candi date spec i e s  i ncl ude the n i ght � bl oom i ng cereus , W i gg i n ' s  chol l a , 
and Thornber ' s  fi shhook cactu s .  The n i ght - bl oomi ng cereus  ( C 2 )  i s  more 
common than prev i ous ly  known . I ts  range extends acro ss  the ent i re 
southern hal f of  Ari zona . I t  has been observed i n  l ow den s i t i e s  at 
several l ocat i on s  al ong the  eastern area of the r i ng .  S i nce th i s  area 
of the r i ng i nvol ves the most i ntens i ve s i te d i sturbance act i v i ty and 
the l argest  fee s i mpl e areas , negat i ve i mpacts to th i s  spec i es and other 
cact i are probabl e .  S i te restorat i on woul d i ncl ude revegetat i on w ith  
nat i ve spec i es and  repl ant i ng the  cact i and other pl ants d i sturbed . 

Cand i date  wi l dl i fe i ncl ude desert torto i se , G i l a  monster ,  and Swa i nson ' s  
h awk . Both t h e  desert torto i se and the G i l a  m0� s ter occur throughout 
the s l o p e s  and washes  of the Mari copa Mounta i n s  and wou l d be adversel y  
a ffec t ed by con struct i on act i v i t i e s ,  n o i s e ,  and h uman pr"esence . Avo i d 
ance , rel ocat i on ,  and s i te restorat i on coul d  m i t i gate such i mpacts . 
Swa i n son ' s  hawk i s  a mi grant assoc i ated w i th agri cul tural areas  and i s  
not  expected to be adversel y affected by the sse proj ect . 

The mo st sen s i t i ve areas for popu l at i ons of the desert torto i se typ i 
cal l y  occur i n  the m i xed cact i /pal o verde a s soc i ati ons  of i nc i sed washes 
and al ong rocky baj adas , mounta i n  sl opes and ped i ment s . Torto i se s  and 
other rept i l es may be sti rred to act i v i ty duri ng normal l y  i nact i ve 
peri ods by n o i  se  o f  construct i on and/or operat i on of  the sse . '  Such 
acti v i ty ,  i f  i nappropri ate to the i r  phys i ol og i cal status at the t i me of 
d i sturbance , coul d be deadl y due to des i ccat i on ,  heat , and water stress . 

Potent i al mi t i g at i on of i mpacts to the desert torto i se  woul d i nc l ude : 
( 1 )  presence of an experi enced torto i se b i ol og i st to mon i tor  s i te d i s 
tu rbances i n  torto i se h a b i t at and to mon i tor m i t i gati ve measures ; 
( 2 )  l ocat i o n ,  fl agg i ng ,  and avo i dance of torto i se burrows : ( 3 )  proper 
handl i ng and mov i ng of torto i ses  encountered ; ( 4 )  avo i dance of s i te 
d i sturbance at cri t i cal t i mes  of the  year (March-May , Ju ly-October ) ; 
{ 5 )  con s truct i on of  barr i ers to torto i se movement i n  dangerous areas and 
of safe corri dors around such areas ; ( 6 )  reveget ate al l d i sturbed s i tes 
w i th nat i ve Sonoran Desert pl ant speci es , part i cul arl y those of  val ue  to 
the desert tortoi  s e ;  ( 7 )  bri efi ngs of proj ect personnel about protect i on 
l aws and mi t i gat i on measures ; and ( 8 )  adequate habi tat compensat i on . 
S i nce desert torto i ses are l i kely to be found throughout the s i t e ,  l oss  
of  torto i se habi tat and potent i al l o ss  of i nd i v i dual s coul d be expected 
w i thout m i t i gat i on measures . 

Very l i ttl e i s  known of the status of the  G i l a  mon ster i n  the s i te area . 
Meas ures taken to m i t i gate the  desert tortoi se i mpacts , other than 
phys i cal removal and rel ocat i on to equal l y  su i tabl e hab i tat , woul d tend 
to mi t i gate G i l a  monster i mpacts becau se  these two spec i e s  occur i n  
s i m i l ar hab i tats . 
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One State - p ro t ected spec i e s , t h e  d e s e r t  b i g h o rn sheep , co u l d be adversel y 
a ffected by co n s t ruct i on n o i s e ,  fen c i ng,  and the p re s e n ce of h uman s . 
Depend i ng upon the degree o f  accl i ma t i on to t he d i sturbance s ,  i mpacts  to 
the sheep cou l d  range from n o  effec t to total  shcep avo i d ance o f  are a s  
o f  d i s t urbance , 

Desert b i g horn s h eep are a s so c i a ted wi th the Ari zona Upl a nd d e s ert scrub 
commun i t i e s domi n ant i n  the M a r i copa Mo unta i n s .  The Mari coDa Moun ta i n s 
presen t l y  s u pport a smal l popul at i on 'o f t h <; s  s pe c i e s , and th i s  a re a  h a s  
been p roposed a s  a l oc a t i on for fut u re t r a n s p l ant progra�s . Wh i l e  
d e s e rt b 'i g horn s h eep are not m i g ratory i n  the c l a s s i c.  s en s e , t hey do 
undergo s i g n i fi c ant s e a s onal  movement  and occupy a l arge range ( e st i 
mates i nd i c ate many squ are mi l e s for a ma ture ram) . Pri nc i pal act i v i t i e s 
a s so c i ated w i th con s t ruc t i on � �� operat i on s  of the sse i n  Ari zona t h at 
m i ght i mp a c t  the b i g horn s h eep a r e '  construct i on ,  road b u i l d i ng ,  fenc i ng )  
D r  o t h e r  i n tens i ve human act i v i t i p s i n  t h e  n orthern hal f of the  far 
cl u s t e r ,  part i cu l a rl y  K6 , E6 j F C ,  E 7 , and F7 . Careful p l ann i ng d u r i ng 
d e s i g n and at tent i on to mi t i gat i on p l ans  woul d be req u i red to  prevent 
n eg a t i ve con sequence s fo r t h i s s p ec i e s . Al terat i on s  such as p l acem2nt 
o f  'Il a t e r  s ou rce s and fen c e s  C <i n  b,; f: ffed i ve i n  mi n i m i z i ng the magn Hude 
o f  the  i mpact s .  

A l i t e r a t u re rev i ew of t h e  effe c t s  of n o i s e  from con s t ruct i on ,  bl a st i n � , 
v i b rat i on ,  a n d  compre s s or operat i on s  o n  b i g h orn sheep i nd i c a t e s  n o  

' 

l o ng - term det r i me n t a l  effe c t s  from no i s e l evel s s i mi l a r to t h o s e  
expected fr0m s s e  con s t r u c t i on a � d  operat i on s  ($€ e  Append i ce s  9 and 1 1 ) . 
Wh i l e  n o i s e  may tempo rar i l y  d i spl ace  b i gh o r n  sheep from a re a s  adj acent 
t o  the n o i s e s o u rc e , i t  wotd d not  n e ce s s ar il y i r. ll'i b i t  thd i� return 'if 
they a c c l i mate t o  the n o i s c .  Depend i ng upon the degree o f  acc l i mat i on 
o f  i nd i v i d u a l  sheep to t h e  c o n s t a n t  n o i s e , e ffe c t s  co u l d  range from no 
e ffect t o  total  sheep avo i d ance o f  a re a s  adj acent to the no i s e s o u rce . 

Present proj ected vlater needs for t h e  sse s haul  d be met by obta i  n i  rig 
wat e r  from �lo rg a. n  C o unty \·:e l l s ?  augme n ted , i f  nece s s ary ,  by prev i ou s l y  
al l ocated w a t e r  from t h e  Col orado Bi g Th omp s o n  system . The u s e  o f  thE 
tilorg a n  C o u n ty It:el l  s \;; i th i  n the aqu i fe r '  s tri but ary to South Pl atte Ri ver 
cou l d re s u l t i n  s l i ght water l evel  fl u c t u at i o n s  adj acent to the p o i nts  
o f  w i thdrawal . Th i s  wou l d n o t  a ffect down s t re am l ocat i on s  i n  Nebraska 
tised by t h e  endangered whoop i ng c r a n e , p i p i ng pl over , a nd l ea s t  t ern 
b2C d U S 2  t h ere wou l d  be no net  c h a n g e s  i n  down s t ream f'l m'>J . These s l i gh t  
fl uct! lat i on s  a re not l i ke l y  to a f fect  the  prey b a s e  o f  f i sh a n d  water
fow l ut. n i led by the \'i i n t e r  concen t r a t i o n s  u f endangered ba"l d e ag'! e s  i ll  
t h e  v i c i n i ty o f  Fort Morg a n  and Bru s h . Moreove r ,  these water l evel 
fl uctuat i on s  wou l d  not normal l y  requ i re fl ow augment at i on from other 
water a l l o c at i on s ; thu s ,  the Col orado squawfi s h ) humpback .ch u b ,  and 
bony t a i l c h u b  found i n  t h e  Col orado R i ver bas i n  are not expected to be 
adVE r s e l y a f fected . 
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The endangered bal d eag l e i s  known t o  ncs t i n  Barr Lake State Park near 
the or i g i n  of the State-proposed access  h i ghway . Al though the nest i ng 
eagl es  are not expected to be d i s turbed by h i ghway con struct i on and use 
because the i ntersect i on i s  more than  2 m i  from the nest s i te .  

The endangered peregri ne fal con i s  a w i de - rang i ng mi grant throughout 
Col orado . It  i s  rare ly  observed , but may occas i onal l y be present i n  the 
reg i on .  Because i t  typ i ca l l y  occurs i n  the v i c i n i ty of l arger bod i es of 
water wi t h  h i gh c l i ffs or other perche s ,  i t  i s  not expected to be 
adversely affected by the proj ect un l ess  water dep l et i ons i n  the South 
P l atte reduce the i r  prey base of  waterfowl and shorebi rds . 

Al though pra i ri e  dog towns are present throughout the area of  the col � 
l i der r i ng  and the State- proposed h i ghway acces s ,  there i s  n o  ev i dence 
that the endangered bl ack- footed ferret ( excl us i vel y co - l ocated w i th  
th i s  hab i tat)  i s  presen t .  Ferret popul at i on s are con s i dered to be 
h i gh l y  u nl i kel y i n  the project area because the l ast probabl e s i g ht i ng 
o f  the ferret i n  the  area was more than 30 ye a r s  ago . I n  add i t i on ,  the 
i nc'('ease i n  the dry l and farmi ng and graz i ng pract i c e s common to th i s 
area a re h i s tori cal l y  l i nked wi th prai r i e  dog erad i cat i on programs . 
However ,  smal l scattered prai r i e  dog town s are pre sent and wou l d  have to 
be surveyed to confi rm the absence of the ferret . 

Cand i date  spec i es i ncl ude ferrug i nous hawk and Swa i n son ' s  h awk,  wh i ch 
h ave been observed at the proposed SSC s i te .  Other spec i es that may be 
present i n  preferred habi t a t  i ncl ude swi ft fox , Prebl e ' s jump i ng mou se , 
l ong-b i l l ed curl ew ,  western snowy p l over , and mounta i n  pl over .  These 
spec i es are assoc i ated wi th und i stu rbed short grass pra i ri e ,  and al ong 
wi th the cand i date pl ants (Col orado butterfl y p l ant , stre aked ragweed , 
and s h owy pr'a i'r i e gent i an) , woul d  not be expected i n  the v i c i n i ty of the 
s i te due to l ac k  o f  habi tat . State -protected spec i es , such as the sand 

h i l l  crane , pl a i n� s h a rp - t a i l ed grouse , and greater pra i r i e  c h i cken 
woul d  al so not be affected due to l ack of  preferred hab i tat . However ,  
deta i l ed preconstruct i on surveys wou l d  be  conducted to  con fi rm the i r  
ab$�n�e and eval uate the effects o f  project devel opment . 

C ,  LUi':! 0 i s  

The Federal l y - l i sted endangered bal d eag l e and pereg r i ne fa l con are 
present i n  the reg i on but are not expected to be adversel y affected by 
the proposed project because of t he i r  l arge range s  and l ack o f  breeding 
hab i tat i n  the proposed I l l i no i s s i te area . The bal d eagl e and peregr i n e 
fal con are associ ated wi th aqu at i c  habi tats where l arge areas are ava i l 

abl e fer fo rag i ng for preferred prey . Al t hough the peregri ne fal con i s  
more cosmopol i tan i n  i ts forag i ng hab i ts ,  i t  normal l y  breeds onl y  i n  
coastal areas and al ong ri ver or mounta i n  val l �y s where cl i ffs or other 
h i gh perches  are present . The bal d  eag l e  i s  part i cul ar ly  suscept i bl e  to 
h uman i ntrus i on .  As a re sul t ,  n e s t i ng i s  not known or l i ke ly  in  the 
proposed s i te area . 

The endangered I nd i ana bat i s  al so a w i de -' rang i ng summer mi g rant to 
northern I l l i no i s ;  caves s u i tabl e for wi nter h i bernat i on occur i n  the 
southern part o f  the state . The Ind i ana bat forages for i nsects over 
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r i par i an wetl ands and depends o n  mature woodl ands conta i n i ng l arge trees 
w i t h  c av i t i es or  sl ough i ng bark for roosti ng and nest i ng .  Al though the 
spec i es i s  extremel y rare and wi del y d i spersed i n  the summer , recent 
habi tat surveys i nd i cate that there may be appropr i ate habi tat i n  the 
v i c i n i ty of the proposed s i te .  Potenti al forag i ng habi tat may be 
present at J6 ,  l ocated near Kress Creek;  nest i ng and roost i ng habi tat 
may be avai l abl e at areas B, J6 ,  E8 , and E9 . Campus Area B may be the 
onl y  area that cannot be avo i ded by rel ocat i ng surface faci l i t i es ,  
however , the amount o f  potenti al habi tat removed represents on ly  a smal l 
percentage of avai l abl e habi tat i n  northeastern I l l i no i s .  

To ensure that SSC construct i on avo ids  the spec i al i zed summer .habi tat 
for the I nd i ana  bat , fi el d reconna i ssance wi l l  be made dur i ng the pre
con structi on phase to l ocate potent i al l y affected r i pari an areas that 
have the part i cul ar character i st i cs that compri se opti mal forag i ng and 
roost i ng habi tat . I f  i t  appears that su i tabl e habi tat i s  present , con 
struct i on pl ans coul d i ncl ude the fol l owi ng measures to mai nta i n  h ab i tat 
i ntegri ty :  

o Proh i b i t  removal of potenti al roost i ng trees wi th i n  1 00 ft of 
the forag i ng streams . 

o Proh i b i t  tree cutt i ng or tri mmi ng i n  ri pari an .woodlands duri ng 
the matern i ty per i od of May through August . 

o Mi n i mi ze human i ntrus i on and no i se generat i on i n  ri par i an 
woodl ands dur i ng the matern i ty peri od .  

W i t h  these measures , construct i on and operat i ons  of the sse shoul d have 
mi n i mal effect on the I nd i ana bat i f  I l l i no i s i s  sel ected . 

The threatened pra i r i e  bush cl over and l akes i de da i sy are not l i kely to 
be present at the s i te i n  areas that woul d be d i sturbed . The preferred 
habi tat of the pra i ri e bush cl over cons i sts of dry-mes i c or dry g t"ave 1 
prai r i e on steep s l opes of  bl uffs and mora i nes . F i el d  work conducted by 
the I l l i no i s Natural H i story Survey ( 1 988) l ocated one pra i r i e  remnant 
on  the proposed sse s i te .  Th i s  area occurs al ong a rai l road r i ght-of-way 
and i s  a wet -me s i c  pra i r i e  that does not conta i n su i tabl e habi tat for 
the spec i e s .  Lakes i de dai sy i s  al so associ ated wi th dry-mes i c  pra i ri e .  
I f  s u i tabl e habi tat i s  found i n  the s i te area or i n  areas proposed for 
anci l l ary fac i l i t i e s ,  these areas woul d be surveyed duri ng p r'econ struc
t i on for the presence of these spec i es .  Expan s i on of the pra i r i e  
restorat i on proj ect on Ferm; l ab grounds cou l d  prov i de mi t i gati on i f  dry 
pra i r i e  cond i t i ons  exi st for these pl ants . 

Seven candi date speci es for Federal l i st i ng and 92 State- protected 
spec i es of pl ants and an imal s have b i ogeograph i cal ranges that i ncl ude 
the proposed s i te .  The majori ty of these spec i es are assoc i ated w i th 
undi sturbed p ra i r i e  and wetl and or aquat i c commun i t i es .  Because of 
i ntens i ve agr i cul tural devel opment and rap i d  urban i zat i on i n  the reg i on ,  
most o f  these spec i es woul d be con s i dered rare or absent unl ess  they are 
al ready protected i n  parks or refuges . These areas wi l l  not be affected 
by sse devel opment . Duri ng preconstruct i on ,  al l habi tats at each of the 

1 CHP5W33688 13  EIS  Vol ume I Chapter 5 



Env i ronmental Consequences and M i ti gat i ve Meas ures 5- 1 14 

proposed surface fac i l i t i es woul d be surveyed to con f i rm the presence of 
rare , cand i date ,  and State -protected spec i e s  a�d to deve l op appropri ate 
mi t i gat i on i n  the event any spec i es found wou l d be adversely affected . 

D .  M i ch igan 

The summer range of the Fedet'al l y  endangered Indi ana bat i nc l udes the 
proposed M i ch i gan sse s i te ;  however , no l i mestone caves or other su i t 
abl e habi tat fer h i bernat i on exi sts i n  the are a .  Al though i t  i s  n ot 
know!'! to  h ave breed i ng s i tes i n  the reg i an ,  a recen't survey o f  the pro
po:ed s urface fac i l i t i es i dent i fi ed several o f  these s i tes that h ave 
pot ent i al fgrag i ng ,  roo st i ng ,  and nest i ng h a b i tat  that coul d be attrac
t i v 8  to summer' popul at i ons of I nd i ana ba t s . Forag i ng ,  nest i ng ,  and 
roost i ng habi tat may be present i n  campus areas A ,  B ,  and C a l ong 
I hornappl e C reek . Th i s  habi t at woul d be l ost because  construct i on of 
surfa.ce faci 1 i t i es wi thi n these ar'eas cannot be avoi ded by rel ocat i on o f  
th� fac i l i t i es .  Potent i al Ind i ana bat h.{bi tat i n  the areas of J2 , J3 , 
[ 1 ) F J t E2 t and F2 can be rel ocated t o  a certa i n degree depend i ng upon 
the propo sed acti v i ty .  Habi tat i n  these areas woul d  be avo i ded under 
the procedure descri bed above for I l l i noi s .  Because the I nd i ana bat i s  
known to range extens i vely  throughout southern Mi c h i gan , the amount of 
poten t i al summer habi tat l ost due to sse devel opment woul d represent an 
ext reme l y  �ma l l percentage of the overa l l  habi tat avai l abl e for the 
spec i es . Pr i or to  s i te d i sturbance , al l preferred habi tats woul d be 
surveyed to determ ine  the presence or absence of the spec i es . I f  the 
spec i es i s  found , the DOE woul d beg i n  consul tat i on wi th  the U . S .  F i sh  
and Wi l dl i fe Serv i ce and  M i ch i gan Department of Natural Resources to 
determ i n e  appropri ate meas ures to avo i d  or mi t tgate potent i al l y  adverse 
i mpacts . 

S everal Federal l y  l i sted spec i es of b i rd s  coul d pass  through the area 
duri ng· mi grat i on ,  i ncl udi ng bal d eagl e ,  peregri ne fal con , K i rt l and ' s  
warbl er and p i p i ng p l over .  However , no i mpacts are expected . 

The M i ch i gan s i te has a great degree o f  habi tat d i vers i ty and may con
ta i n popul at i ons  of several cand i date o r  State-protected spec i e s .  Four 
candi date p l ant spec i e s for Federal l i sti ng ,  ki ttent ai l s , bog bl uegras s ,  
l og sedge , a nd pra i ri e  fri nged orc h i d  may be present i n  the s i te v i c i n 
i ty .  The cand i date spec i es ,  l oggerhead shri ke has a breed i ng range that 
i nc l udes the s i te ;  however , the spec i e s '  breed i ng range i s  contract i ng 
southward , and the actual presence or absence of  breed i ng i n  the s i te 
reg i on wou l d  have to  be con fi rmed duri r:g preconstruct i on surveys . I n  
add i t i on ,  there are several State- protected spec i es of  wi l dl i fe ( spotted 
t urtl e ,  ki ng ra i l , l east shrew , Mi tchel l ' s  satyr) , fi sh  ( bl ac k  redhorse 
and greater redhorse) , and p l ants ( g i nseng , gol den - seal , ed i bl e  
val er i an ) , that may be present at vari ous l oca ti ons on or near the s i te .  
The two s pec i es o f  fi sh  are not expected to be adverse ly  affected 
because the port i on s  of the Grand Ri ver where they are known to be 
present woul d not be subj ect to surface d i sturbance . 
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I mpact s to pl ants and wi l dl i fe from project devel opment coul d i ncl ude 
l oss  of h ab i tat , d i rect mortal i ty ;  and , i n  the case of  wi l dl i fe ,  no i se 
and human d i sturbance . The numerous  wetl ands and forested areas i n  the 
v i c i n i ty of the proposed surface fac i l i t i es woul d be i nten s i vely sur
veyed to determi ne the presence or absence of the protected terrestri al 
pl ant and wi l dl i fe spec i es and t� devel op appropri ate m i t i �at i on 
measures . 

E .  North Carol i na 

Two Federal ly - l i sted spec i es of b i rds are potent i al ly  present i n  the 
reg i on conta i n i ng the proposed North Carol i na SSC s i te .  The endangered 
bal d eagl e and peregri ne  fal con are occas i onal ly  found i n  the reg i on as 
w ide-rang i ng mi grants , but nei ther i s  expected to breed 1 0cal J y .  Becau se 
of habi tat l i mi tat i ons , ne i ther spec i es  woul d be present at the s i te ,  
nor woul d they be affected by s i te devel opment . 

Harperel l a ,  a federal ly - l i sted endangered wetl and pl ant , has been ob
served in  North Carol i n a  at only two l ocat i on s .  One of these i s  i n  
Granv i l l e  County al ong the Tar Ri ver approxi matel y 2 m i  downstream of 
the southeast port i on of  the r i ng .  The pl ant i s  typ i cal l y  found al ong 
the marg i ns of streams and pool s ,  i n  rocky shoal s or shal l ow g ravel . 
Al though no surveys for harperel l a  have been conducted at the s i te ,  
preferred habi tats i n  areas l i kely  to be d i sturbed by surface act i v i t i es 
woul d be surveyed for the presence or absence of the pl ant . Any popul a 
t i ons  that are found woul d not b e  adversely affected because no construc
t i on i s  pl anned w i th i n  ri pari an areas , and popul ati ons of harperel l a  
woul d be avoi ded dur i ng p roject devel opment . 

Cand i date spec i es that are p roposed for Federal l i st i ng i ncl ude the dwarf 
wedge mussel . Cand i d ate s pec i es under rev i ew i ncl ude a fi sh , Carol i n a  
madtom , and four  pl ants , smooth conefl ower , Barbara ' s  button s ,  n estron i a , 
Lewi s '  heartl eaf,  and the mi grant l oggerhead shri ke . W i th  the except i on 
of the dwarf wedge mussel , there are no avai l abl e popul at i on data for 
these spec i es i n  the v i c i n i ty of the s i te .  The dwarf wedge mussel has 
been found i n  stretches of the Tar Ri ver that are not expected to be 
affected by SSC construct i on ,  but may al so be present i n  other streams 
that woul d be crossed by access routes associ ated w i th the proposed sur
face fac i l i t i e s .  Appropri ate m i t i gat i ve measures  woul d i ncl ude runoff 
control . The candi date spec i es l oggerhead shri ke i s  known to breed i n  
the s i te v i c i n i ty and coul d be adversely affected i f  i ts breed i ng 
habi tat i s  d i sturbed by construct i on act i v i t i e s .  

Local p l ant and ani mal  spec i es hav i ng spec i al status i n  North Carol i n a  
i ncl ude 1 1  pl ants ( se e  Tabl e 4 - 18) , up  t o  seven spec i es o f  freshwater 
mussel ( several are p ro posed for l i st i ng ;  Tabl e 4 - 18 and Append i x  1 1 ) , 
one fi sh ( Roanoke bass ) ,  one amph i b i an ( Neuse R i ver waterdog) ,  and one 
b i rd ( l oggerhead shri ke ) . Surveys of the l ocal drai nage bas i ns i nd i cate 
that the Tar ,  South Fl at , and Fl at r i vers and Mayo C reek conta i n  i mpor
tant mussel popul at i ons  that woul d requ i re protect i on duri ng surface 
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d i s turbance . F i el d  stud i es wou l d  be conducted to confi rm any l ocal  
popul at i on s  of these mus sel s ,  a s  wel l as the other candi date or State
protected spec i es ,  and to eval uate potent i al i mpacts . M i t i gat i ve 
measures wou l d be pl anned and eval uated duri ng the pl ann i ng phase and 
i ncorporated i n  project des i gn .  

The cedar g l ades of Tennessee are sen s i t i ve habi tats for several endan 
gered , cand i d ate , and State - protected spec i es .  The endangered Tennes see 
purpl e conefl o�er i s  found i n  cedar g l ades about 1 5  m i  north of the 
proposed s i te .  The nearest known popul at i on i s  j ust wi th i n  the proposed 
col l i der r i ng on the eastern s i de of Cedar Grove Church . Cedar gl ades 
n e a }� the s i t e woul d not be a ffected by the proj ect l ocat i on .  However ,  
other areas that may be affected by anc;  1 1  ary fac i l  i t  i e s  have not been 
s u rveyed extens i vely for cedar g l ades , wh i c� coul d occur  there . There 
are al so 1 1  candi date pl ants  (Tabl e 4 - 1 7 )  and 1 2  State- p rotected pl ants 
{ Tabl e 4 - I8} , m�ny of wh i ch are assoc i ated wi th the cedar g l ade 
commun i t i es .  Because of  the i r  sen s i t i v i ty and econom i c  i mportance to 
t h e  reg i on ,  cedar g l ades shoul d  be avo i ded i n  project devel opment . 

The endangered Ind i ana bat and gray bat are potent i al l y  p resent i n  the 
reg i on .  As d i scus sed i n  the I l l i no i s sect i on above , the I n d i ana  bat 
general l y  forages ,  roosts ,  and nests  i n  forested r i pari an areas ; recent 
s i te surveys have i nd i cated that such habi tat i s  present i n  the s i te 
v i c i n i ty .  Al though forag i ng habi tat  i s  not present on the s i te ,  poten 
t i a l nest i ng and roost i ng are a s  occur a t  several l ocat i on s  ( areas B ,  J 2 , 
J5/K2 , J6 , E4 , E5 ,  E6 , and (8) . W i th the except i on of Area B ,  h a b i t at 
a t  each of the other s i tes c an be avoi ded to a certa i n  extent by re
l oc at i on of the p roposed surface fac i l i t i es .  At area B,  hab i tat woul d 
be l os t ,  but t h i s hab i tat i s  on ly  a smal l percentage of the total 
� ! a h i t a t  ava i l abl e to the spec i e s wi th i n  the reg i on .  Potent i a l h a b i t a t  
fnr the I nd i ana  bat wou l d  b e  surveyed pri or t o  s i te d i sturbance , and the  
DOE wou l d beg i n  con sul tati on wi th the U . S .  F i sh and Wi l dl i fe Serv i ce and 
State of Tennessee to determi ne appropri ate avo i dance or i mp act 
m i t i g at i on ,  wh i ch may i ncl ude compen sat i on for habi tat l os t .  

The gray bat roosts i n  caves and forag e s  over ri vers and strEams . No 
caves po tent i al l y hous i ng the gray bat are l ocated i n  or beneath SSC 
s urface fac i l i ty constructi on area s .  Recent cave surveys have i nd i cated 
that the Sna i l Shel l Caves a re per i od i c a l l y  fl ooded , maki ng them u n 
attract i ve to  t h e  gray bat ( see Append i x  1 1 ) . Near t h e  edge o f  the 
i njector area are l ocated a few sma l l s i n khol es that may connect to the 
far reaches of the Snai l Shel l Cave sys tem . I njector construct i on i s  
not  expected to d i st urb the s i n khol es . The t u n nel  dept h i s  such that 
d i s s ol ut i on features are u n l i ke l y .  Vert i ca l sh afts can be pos i t i oned to 
avo i d  features t h a t  connect d i rectly to potent i a l roost i ng a reas  shoul d 
they be encountered . Hydraul i c  effects w i th i n  fi s s u re s , wh i ch may 
i n terconnect and thus  dewater the  caves and d i sturb the ecol ogy of 
roo�t i ng areas ,  cou l d  be avoi ded by seal i ng the tunnel  ( see Append i x  7)  
and by effect i ve use  of preconstructi on s i te " confi gurat i on s t ud i e s  to 
avo i d  such areas . 
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l he Sna i l Shel l Cave system contai n s  popul at i ons o f  the cand i date 
Tennessee cave sal amander , and recent surveys have reveal ed several 
sp�c i es endemi c to caves (Appendi x  1 1 ) . Add i t i onal  fi e1 d\</ork woul d  be 
necessary to determi ne the popul a t i on status and d i stri but i on of  these 
spec i es .  

The endangered tan r i ffl e shel l mussel i s  probabl y onl y  assoc i ated w i th 
l arger tri butar i e s  and mi ght be affected i f  eros i on were s i gn i fi cantly 
i ncreased . Only two i ntermed i ate access poi nts ( £6 and E8) , external 
beam access J4 , and two i nteract i on po i nts  (K5 and K6) come cl ose to 
areas cl ass i fi ed as wetl ands . l i kewi se , the campu s  and i nj ector areas 
have onl y m i n i mal  wetl and hab i tat that coul d be affected . Other 
endangered spec i es s uch as the b i rdwi ng pearl y mussel and the Cumberl and 
mon keyface pearl y mussel , and the State-protected hel l bender may a l so be 
present i n  the l ocal r i ver bas i ns i n  areas that m ight  be adversely 
affected by s i te d i sturbance . 

G .  Texas 

Several Federal ly  l i sted b i rd spec i es may mi grate through El l i s County .  
These i ncl ude the whoop i ng cran e ,  bal d eag l e ,  Arct i c  peregri ne fal con , 
i nteri or l east tern , and p i p i ng pl over . . None of these spec i es has res i 
dent popul ati ons i n  the project area . They are not attracted to the 
habi tats present i n  the v i c i n i ty of the proposed SSC s i te i n  Texas and 
woul d not be adversely affected by constructi on or aperat i on s . 

The endangered bl ack-capped v i reo i s  known to nest i n  adj acent count i es . 
Bl ack-capped v i reo habi tat con s i sts of a few smal l trees (typ i cal ly  oak 
or j un i per) scattered among separated cl umps of many bushes ( us ual l y  oak 
or sumac ) . Bushes are i n  the open and the i �  fol i age reaches the ground . 
Nests are typ i cal ly  found near the ground i n  areas screened by fol i ag e . 
The nearest k.nown nest i ng habi tat occurs al ong the Wh i te Roc k Escarpment ,  
approxi mately  2 to 3 mi west of a l i ne paral l el to the outer edge o f  the  
I reg i on of the proposed s i te (Texas Parks and  Wi l dl i fe Department 1988) ; 
the nearest known nest i s  i n  Dal l as County ,  approxi matel y 1 0 - 1 5  m i  north ' 

of  the s i te .  Recent surveys conducted by Texas Parks and Wi l dl i fe 
Department ( Wahl 1 988 ) concl uded that t here was no adequate nest i ng 
habi tat for the bl ack- capped v i reo on the propose� Texas s i te ,  because 
most of the area i s  recent or current cropl and . Detai l ed hab i tat sur
veys duri ng preconstruct i on coul d confi rm t h i s ,  and fi nal pl acement of 
surface fac i l i t i es coul d be al tered to avo i d  any habi tat that may be 
found . I n  add i t i on ,  the serv i ce and access shaft areas woul d be p l aced 
i n  recently d i sturbed agri cul tural l and . Therefore , i t  i s  unl i kely  that 
con struct i on of the sse WDu1 d affect the bl ack-capped v i reo i f  the Texas 
s i te were sel ected . 

The s i te area may conta i n  preferred habi tat for several cand i date 
spec i es ,  i ncl ud i ng the Swai nson ' s  hawk, western snowy pl over ,  mounta i n 
pl over , l ong - b i l l ed curl ew, l oggerhead shri ke , and gol den - cheeked 
warbl e r .  Because of  extens i ve agri cul tural devel opmen t  i n  t h e  reg i on ,  
most of these spec i es are unl i kely to be present . None are known to 
breed i n  areas potent i al l y  affected by fac i l i ty construct i on . · 
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The State l i sts  s i x  protected spec i es, potent i al l y  present i n  the area . 
There are the wood stork ( al so Federal l y  endangered but not con s i dered 
present by the USFWS) , wh i te - faced i b i s ,  Ameri can swal l ow-ta i l ed k i t e ,  
�ol den -cheeked warbl er,  t i mber rattl e sn ake , and Texas horned l i zard . 
The fi rst three spec i es are as soci ated w i th l arge expanses  of  wet l and s 
that are not present at the sse s i te .  Surveys conducted by the Texas 
Parks  and Wi l dl i fe Department i nd i cate that there i s  no  ava i l abl e nest
i ng hab 'i tat for the gol den - cheeked warbl er .  Cnly the  t i mber rattl esnake 
and Texas horned l i zard have confi rmed popul at i ons  i n  El l i s  County ,  
cl though popul at i on l evel s and d i stri but i ons are un known . Impacts woul d 
1 i ke l y  i ncl ude l os s  of hab i tat , d i sturbance by no i se and human pre s ence , 
2nd d i rect mortal i ty duri ng cons truct i on or from col l i s i ons  wi th veh i cl es .  
Precon struct i on surveys of preferred habi tats wi l l  determ i ne popul at i on 
s t a t u s  and eval uate project effects on the spec i es .  

5 . 1 . 5 . 3  Wet l ands Assessment 

Execu t i ve Order 1 1 990 , Protecti on of Wetl and s ,  requ i re s  the DOE to 
ensure con s i derat i on of wetl ands protect i on i n  dec i s i on -mak i ng .  The DOE 
regul ati on s at 10  CFR 1022  establ i sh procedures for DOE compl i ance . Tne 
DOE w i l l  take act i on to av�i d ,  to the extent pract i cabl e ,  the l ong - and 
s hcrt- term adverse i mpacts as soc i ated wi th  the destruct i on of w,etl ands 
�nd the occupancy and mod i f icat i on of wet l ands , and avo i d  d i rect and 
i nd i rect s upport of  wetl ands devel opment wherever there i s  a pract i cabl e 
a l ternat i ve .  Al l act i ons wOuW d al so be i n  compl i ance w i th Sect i on 404 
of the Cl ean Water Act . 

SSC fac i l i t i es w i l l  be des i gned so as to avo i d  adverse effects and 
i ncompat i bl e  d evel opment i n  wetl and s .  Mi t i gat i ve measures that wi l l  be 
con s i dered i ncl ude but are not l i mi ted to fac i l i ty rel oca t i on ,  mod i fi ca 
t i on of act i on s ,  and no  act i on . Meas ures that mi t i gate t h e  adverse 
effects of  the proposed SSC i n  a '  wetl and may i ncl ude m i n i mum grad i ng 
requi rements , runoff control s ,  des i gn and construct i on con stra i n t s ,  and 
protect i on of ecol og i cal l y  sens i t i ve area s .  

Fer each s i te ,  the wetl ands i mpact asses sment 1 )  i dent i fi e s  the l oca
t i on ,  extent , and qual i ty of potent i al l y affected wetl and s ( see  Append i x  
1 1 ) ; 2 )  descri bes the exi s t i ng sett i ng ( see Vol ume I V ,  Append i x  5 ) ; 3 )  
i dent i fi es the type and magn i tude of expected i mpacts ( see Vol ume I V ,  
Append i x  1 1 ) ; 4)  assesses  the s i gn i fi cance o f  such i mpacts ( see Vol ume 
I V ,  Append i x  1 1 ) ; and 5) d i scus ses  appropri ate mi t i gat i on meas ures that 
coul d be taken to reduce the magn i tude of  the ant i c i pated adverse i mpacts 
a s soc i ated wi th wetl ands ( se e  Vol ume I V ,  Append i x  1 1 ) . Consul tat i on 
wi th Federal and State agenc i es has been i n i t i ated . I f  .A-ecessary ,  rel o 
c at i on of fac i l i t i es woul d be con s i dered to avo i d  wetl and encroachment 
fol l owi ng preparat i on of s i te- spec i fi c  des i gn drawi ngs for the sel ected 
s i te .  
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No wetl ands have been i dent i fi ed i n  the proj ect area . Xeror i par i an 
habi tat associ ated wi th l arger ephemeral dra i nages and stoc k ponds are 
present i n  the project area but none are c l ose enough to surface fac i l 
i t i es to be i mpacted ( see Vol ume I V ,  Append i x  5 ) . 

Con struct i on Impacts 

Due to the absence of wetl ands w i th i n  areas where surface fac i l i t i es 
wou l d  be devel oped , no impacts to wetl ands woul d occur . 

Operati ons Impacts 

A 13S -acre evaporat i on pond ( or a number of smal l ponds total l i ng 135 
acre s )  woul d be created . Th i s  pond coul d prov i de a habi tat for a number 
of p l ant and an i mal  spec i es .  

B .  Col orado 

Surface fac i l i t i es at the proposed SSC proj ect s i te i n  Col orado coul d 
encroach upon approx i mately 4 . 7  acres of wetl ands ( see Vol ume I V ,  
Append i x  1 1 ,  Tabl e 1 1 . 3 . 2 . 3 - 1  and F igure I I - I ) .  Al l o f  the wetl ands are 
moderatel y degraded from agri cul tural act i v i t i es .  However , these areas 
prov i de topograph i c  rel i ef and are among the onl y  natural areas occurri ng 
wi th i n  the study area . 

Both the north/south access road and ra i l  spur woul d cross pal ustri ne 
emergent wetl ands and fl ats assoc i ated wi th  Badger Creek and i ts tri bu
tar i es and a r i veri ne wetl and assoc i ated wi th Fort Morgan Canal . Each 
wetl and that woul d be crossed i s  about 0 . 2  acres or l ess  i n  s i ze ;  these 
total approx i matel y 1 . 6 acres for both the access road and rai l spur . 
These wetl ands are al l moderatel y to severely degraded ( see Vol ume I V ,  
Append i x  1 1 ,  Sect i on I I . 3 . 2 . 3 ) . 

The p l anned al i gnment of the east/west acces s road crosses over 40 wet
l ands total l i ng about 200  acres . Most of the wetl ands are assoc i ated 
wi th smal l order, i ntermi ttent streams and are O . S  acres or l ess  i n  s i ze .  
Most are moderatel y degraded from agr icu l tural act i v i t i es or severely 
degraded e i ther from excavat i on and water l evel mod i fi cat i on ( e . g . ,  
canal s al ong the western port i on of the corri dor) or from agri cu l tural 
ac t i v i t i es ( e . g . ,  farm ponds ) . Howev�r ,  a few wetl ands exh i b i t  s l i ght 
to no  degradati on and are among the most exten s i ve wetl ands i n  s i ze that 
wou l d  be encroached by col l i der and anc i l l ary surface fac i l i t i es ( e . g . , 
those as soc i ated w i th Beebe Seep , Neres Canal , and B i j ou Creek) . 

Con struct i on Impacts 

Two of the surface fac i l i t i es ( area B and E l ) to be i n i t i al l y  devel oped 
at the proposed Col orado s i te coul d i mpact wetl and habi tats . Construc 
t i on at these s i tes cou l d  resul t i n  the destruct i on or mod i fi cati on of 
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about 3 . 7  acres of pal ustri ne wetl ands . However,  th i s  i s  a conservat i ve 
esti mate , and the amount of wetl and habi tats actual l y .  i mpacted woul d 
l i kely be l ower ( see Vol ume I V ,  Append i x  1 1 ,  Sect i on 1 1 . 2 . 2  and 
1 1 . 3 . 2 . 3 ) .  

Fac i l i t i es proposed for future expan s i on ( area C and J6 ) cou l d affect 
approx i mate ly  1 acre of wetl ands habi tats . 

Spo i l s  d i sposal s ,  p l anned for upl and s i tes  away from wetl ands , are not 
ant i c i pated to i mp act wetl ands . 

Ind i rect construct i on i mpact s ,  such as s i l tat i on and eros i on ,  coul d have 
a mi nor effect where wetl ands habi tat i s  s i tuated i n  cl ose prox i m i ty 
(wi th i n  250 ft of fac i l i ty boundari es )  to a construct i on s i te .  There 
are wetl ands adj acent to E4 , F l , J 2 ,  and K6 . The eros i on control 
measures pl anned for the con structi on of surface faci l i t i es (descri bed 
i n  Vol ume I V ,  Append i x  7 )  shoul d m i n i mi ze i mpacts to the wetl ands . 

Wetl ands i mpacts coul d al so resul t from the construct i on of the vari ous 
anc i l l ary fac i l i t i es ( e . g . , the ra i l road spur , east/west access  road , 
upgrade of  the north/south access road , and the i n stal l at i on of the gas  
and water p i pel i nes ) . These fac i l i t i es coul d d i srupt an est i mated 1 , 770 
acres . The acreage of wetl ands i ncl uded i n  th i s  total , part i cul arl y for 
the 541 acres rel ated to p i pel i ne construct i on ,  h as not been determi ned 
as  fi nal rout i ng al i gnments h ave not been establ i shed . 

Operat i ons Impacts 

Operat i on s  of the sse fac i l i ty woul d not s i gn i fi cantly i mpact exi st i ng 
wetl ands . A 255 - acre evaporat i on pond (or a number of smal l er ponds 
total l i ng 255 acre s )  woul d be created . Th i s  pond coul d serve as habi tat 
for a vari ety of p l ant and an i mal spec i es . 

M i t igat i on 

M i t i gat i on of wetl ands i mpacts coul d be accompl i shed by rel ocat i on of 
surface fac i l i t i es that are w i th i n  or adj acent to wetl ands . Faci l i ty E l  
coul d be l ocated up to  200  ft  from i ts proposed l ocati on . Th i s rel oca
t i on cou l d  el i m i nate faci l i ty l ocat i on wi th i n  wetl ands hab i tat . Al so , 
J3 or J4 cou l d  be constructed i n stead of J6 . Such an al ternat i ve 
fac i l i ty cho i ce woul d avo i d  wetl ands i mpacts assoc i ated w i th devel opment 
of the buri ed beam access  zone areas . Locat i on of  anc i l l ary fac i l i t i es 
cou l d  al so be adj usted duri ng fi nal des i gn .  Br idg i ng wetl ands may be 
pos s i bl e  under some c i rcumstances .  Best eng i neeri ng pract i ce for ero 
s i on control wou l d  be used to m i n i m i ze surface runoff to adjacent 
wet l ands . See Vol ume I V ,  Append i x  7 for a descri pt i on of these eros i on 
control pract i ces . 

To further mi t i g ate any wetl ands l os s  where avo i dance or other m i t i gat i on 
i s  not effect i ve ,  repl acement coul d be used as  mi t i gat i on .  Add i t i onal 
mi t i gati on coul d be proposed as a resul t of consul tat i on duri ng fi nal 
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des i gn w ith  appropri ate Federal and/or State agenc i es .  Al l work wi th i n  
wetl ands woul d be conducted i n  accordance wi th cond i t i ons  of appl i cabl e 
permi ts  and regu1 at i ohs . 

C .  I l l i no i s  

Wetl ands are abundant i n  the I l l i no i s  project area and compri se about 
92 1  acres ( 1 1 5 wetl ands )  of the fee s i mpl e area where surface fac i l i t i es 
woul d be l ocated ( see Vol ume I V ,  Append i x  1 1 ,  Tabl e 1 1 . 3 . 3 . 3 - 1  and 
F i gures 1 1 - 2  through 1 1 -8) . Pal ustr i ne wetl ands are the most common 
wetl and type i n  the area but l acustri ne and ri veri ne wet1 anas are al so  
found . A l arge amount of  the  wetl and habi tat ( 900 acres )  l i es wi th i n  
the Fermi 1 ab property ( equ i val ent to areas A ,  B ,  and C of other al ter
nati ve s i te s )  ( Vol ume I V ,  Appendi x  1 1 ,  F i gure 1 1 - 2 ) . Approxi mately  
265 acres of these wetl ands are part of the Ferm i 1 ab Prai ri e Restorat i on 
Natural Area l ocated i n  the mi ddl e of the exi st i ng accel erator ri ng 
where no con struct i on i s  pl anned . 

Most of the wetl ands assoc i ated wi th surface fac i l i t i es have been 
degraded to some extent . A total of 26 wetl ands ( about 142 acres )  are 
severely  degraded . F i fty-three wetl ands ( about 505 acres )  are moder
ate ly  degraded . Agr i cul ture and/or res i dent i al and i ndustr i al devel op
ment account for most of the deg.radat i on .  The wetl ands wi th i n  the 
Fermi 1 ab Pra i ri e  Restorat i on Natural Area al so show some degree of 
degradat i on due pri mar i ly  to i mpound i ng ,  d i ki ng ,  and ongoi ng prai ri e 
restorat i on work .  Twenty-f ive wetl ands ( about 227 acres )  show l i ttl e or 
no ev i dence of degradat i on .  These wetl ands are pr imar i l y  confi ned to 
the Fermi 1 ab s i te .  The onl y wetl ands outs i de the Fermi 1 ab property that 
i s  con s i dered to have l i ttl e or no degradat i on i s  a r i par i an forested 
wetl ands i n  the v i c i n i ty. of F4 (Vol ume IV Append i x' 1 1 ,  F i gure 1 1 - 3 ) . 
The qual i ty of wetl ands ( about 46 acres )  shown on the USFWS wetl and maps 
were not eval uated . 

Construct i on Impacts  

S i x  of the surface faci l i t i es to be i n i t i al l y devel oped at  the proposed 
I l l i no i s s i te coul d i mpact wetl ands habi tat (A, B, F4 , F8 , F9 , and F lO ) . 
Construct i on of these fac i l i t i es coul d result  i n  the destruct i on or 
mod i fi cati on of about 1 99 acres of wetl ands . However , th i s  i s  a con 
servat i ve est i mate , and the amount of wetl ands i mpact woul d l i ke ly  be 
l ower ( see  Vol ume I V ,  Append i x  1 1 ,  Sect i on 1 1 . 2 . 2  and I I . 3 . 3 . 3 ) . 

Fac i l i t i es proposed for future expan s i on coul d i mpact an add i t i onal 
290 acres of wetl ands ( i n  areas C ,  J5  and J6 ) .  Area C woul d be l ocated 
i n  Fermi 1 ab and thus coul d i mpact any of the wetl ands wi t h i n  th i s  area 
depend i ng on i ts l ocat i on .  

Spo i l s  d i sposal i s  to occur wi th i n  var i ous quarry s i tes . Approxi matel y 
24  acres of wetl ands occur i n  these quarr i e s ,  and most are severel y 
degraded . However, one 2 . 1 - acre wetl and i n  a quarry s i te has we1 1 -
devel oped wetl and vegetat i on that i s  onl y moderatel y degraded . Spo i l s 
d i sposal woul d el i mi nate al l of these wetl ands . 
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I nd i rect con struct i on impact s ,  such as  s i l tat i on and eros i on ,  coul d 
affect wetl ands adj acent (wi th i n  250 ft of fac i l i ty boundari es ) to  
proposed s urface faci l i t i es .  There are wetl ands adj acent to  s i tes  J 2  
and J4 . The ero s i on control measures pl anned for t h e  constructi on of 
surface fac i l i t i es (descri bed i n  Vol ume I V ,  Append i x  7) shoul d mi n i mi ze 
i mpacts to these wetl ands . 

Constructi on of anc i l l ary fac i l i t i es woul d d i sturb approxi mate·l y  
200 acres of l and . The wetl ands acreage i ncl uded i n  th i s  total h a s  not 
been determ ined because the l ocati on of  these fac i l i t i es has  not been 
fi nal i zed . One poss i bl e  mi ti gati ve measure wou ld  be real i gnment of 
anc i l l ary faci l i t i es ,  such as  access roads and p i pel i ne s . 

Operat i ons  Impacts  

Operati on s  of the  SSC fac i l i ty woul d not s i gn i fi cantly i mpact exi st i ng 
wetl ands . 

f.1 i t igat i on 

M i t i gati on of wetl ands i mpacts coul d be accompl i shed by rel ocat i on of 
surface fac i l i t i es that are wi th i n  or adj acent to wetl ands . Faci l i t i es 
F4 , F8 , F9 , and flO  coul d be l ocated up to 200 ft from ' the i r  proposed 
l ocat i on s . These rel ocat i on s  woul d el i mi nate or m i n i mi ze fac i l i ty l oca
t i on i mpacts to wetl and hab i tats . However , rel ocati on of these fac i l 
i t i es woul d not compl etely_ el im i nate the potenti al for wetl ands i mpacts . 
For F4 , i n  part i cul ar,  m i t i gati ve measures other than rel ocat i on may be 
requ i rgd ( see Vol ume I V ,  Append i x  1 1 ,  F i gure 1 1 - 3 ) . Other mi t i gat i ons  
coul d i ncl ude the  devel opment o f  J 1  or J2 rather than J S ,  and J3  or J4 
rather than J6 . These al ternat i ve faci l i ty choi ces wou l d  avo i d  wetl ands 
i mpacts a ssoci ated wi th devel opment of the bur i ed beam acces s  zone areas . 
Locat i on s  for anc i l l ary fac i l i t i es coul d be adj usted duri ng fi nal des i gn 
to mi n i m i ze thei r i mpact on wetl ands . Bri dg i ng wetl and s may al so be 
poss i bl e  i n  some i nstances . Best engi neeri ng practi ce for ero s i on 
control wou l d  be used to mi n i mi ze runoff to adj acent wetl ands . See 
Vol ume I V ,  Append i x  7 for a descri pt i on of these eros i on control 
pract i ces . 

To further � it i gate potent i al wetl ands l oss  where avoi dance or other 
m i t. i gati on i s  not effect i ve ,  repl acement cou l d  be used as a m i t i gat i on . 
Add i t i onal  m it i gat i on coul d be proposed as  a resul t of consul tati on 
duri ng fi nal des i g n  wi th appropri ate Federal and/or State agenc i es .  Al l 
work w i th i n  wetl ands wou l d  be conducted i n  accordance w i th cond i t i ons  of 
requ i red perm i t s  and regul at i ons . 

D .  Mi c h iSM 

Wetl ands are abundant i n  the proposed M ich i gan area and compr i se approx
i mately 567 acres ( 1 18 w.etl ands ) of  the fee s i mpl e areas where surface 
fac i l i t i es woul d occur - (Vol ume I V ,  Append i x  1 1 , Tabl e 1 1 . 3 . 4 . 3 - 1  and 
F i gures 1 1 -9 through 1 1 -2 1 ) . Most of these wetl ands are cl a s s i fi ed a s  
pal ustr i n e .  
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Tha wetl ands acreage f i gures i n  the FE IS  are based on  a new survey wh i ch 
resul ted i n  the devel opment of more real i st i c  ( but st i l l  conservat i ve )  
f i g ures than were presented i n  the DEI S .  The wetl ands acreage fi gures 
for M i ch i gan are s i gn i fi cantly l ower i n  the FE I S .  

Many o f  the wetl ands , that coul d be affected have  been degraded t o  some 
extent , l�rgely  due to agri c ul tural pract i ces . Some degradat i on h as 
al so been caused by res i denti al and i ndustri al devel opment . About 
2 1 5  acres of wetl ands ( 3 1  wetl ands )  show moderate degradat i on and about 
77  acres ( 1 7  wetl and s )  are severely degraded . However , 63 wetl ands 
( 268 acres )  show l i ttl e or no physi cal  evi dence of degradat i on .  Seven 
wetl ands total l i ng 7 . 3  acres shown on the US FWS wetl and maps were not 
eval uated for qual i ty .  

Con struct i on Impacts 

Construct i on of n i ne of the surface fac i l i t i es ( areas A ,  B ,  E l , E4 , E5 ,  
FI , F9 , F l O ,  and K2 ) to be  i n i t i al l y devel oped at the proposed M i ch i gan 
s i te coul d resul t i n  the destruct i on or mod i fi cat i on of approxi matel y 
1 90 acres of wetl ands habi tats . However , th i s  ; s  a conservat i ve est i 
mate and the amount of wetl ands i mpact that woul d occur i s  l i ke ly  to be 
l ower ( see Vol ume I V ,  Append i x  1 1 ,  Sect i on s  1 1 . 2 . 2  and 1 1 . 3 . 4 . 3 ) . 

Fac i l i t i es proposed for future expan s i on coul d i mpact an add i t i onal 
3 1 9  acres of wetl ands ( areas C ;  Jl or J5; J3 or J 6 ;  and K4 ) .  

Spo i l s  d i sposal i s  to occur wi th i n  several abandoned quarry s i tes . 
L i ttl e wetl and habi tat exi sts i n  these quarr i es ,  and most are severel y 
degraded . 

I nd i rect constructi on i mpacts , such as s i l tat i on and eros i on ,  coul d 
affect wetlands adj acent (wi th i n  250 ft o f  faci l i ty boundari es )  to 
proposed surface faci l i t i e s .  S i te s  E2 , E 7 ,  F2 , F3 , F5 , F6 , and K3 are 
adjacent to wetl ands . The eros i on control measures pl anned for the 
construct i on of surface fac i l i t i es (descri bed i n  Vol ume I V ,  Appendi x 7 )  
shoul d m i n i mi ze i mpacts t o  these wetl ands . 

Construct i on of anc i l l ary fac i l i t i es coul d d i sturb about 252  acres of 
l and . The wetl ands acreage i ncl uded i n  th i s  total has not been deter
m i ned because the l ocat i on s  of these fac i l i t i e s have not been fi nal i zed . 

Operat i ons Impacts 

Operat i ons  of  the sse fac i l i ty woul d not s i gn i fi cantly i mpact exi sti ng 
wetl ands . 

M i t i gat i on 

Mi ti g at i on of wetl ands i mpacts coul d be accompl i shed by rel ocati on of 
surface fac i l i t i es that are i ncl uded wi th i n  or are adj acent to wetl ands . 

ICHP5W3368823 E I S  Vol ume I Chaoter 5 



Envi ronmental  Con sequences and M i t i gat i ve Me as ures 5 - 1 24 

Fac i l i t i e s E l , E4 , E5 , F l , F9 , F l O ,  and K2 coul d be l ocated up to 200 ft 
from the i r proposed l ocat i on s . These rel ocat i on s  woul d el i mi nate or 
mi n i m i ze fac i l i ty l ocat i on i mpacts to wetl and hab i tats a However , re 
l ocati on o f  these fac i l i t i es may not compl ete ly  el i m i nate the potent i al  
for wetl and i mpacts . F l  and F9 , in  part i cul ar , may requ i re m i t i gati ve 
meas ures other than rel ocat i on ( see Vol ume I V ,  Append i x  1 1 ,  F i g ures 
1 1 - 1 3  and 1 1 - 1 4 ) . Other m i t i g ati ons coul d i ncl ude the devel opment of J l  
o r  J2  rather than J 5 ,  and devel opment o f  J 4  rather than J 3  o r  J6 . These 
al ternati ve fac i l i ty cho i ces , comb i ned w i th  sl i ght rel ocat i oh of  e i ther 
Jl or J 2 ,  woul d avo i d  wetl and i mpacts assoc i ated w i th devel opment of the 
burl ed beam access  zone areas . The l ocat i on s  o f  anci l l ary fac i l i t i es 
cou l d  be adj usted duri ng fi n al des i gn t o  m i n i mize the i r  i mpact on we t 
l ands . Br i dg i ng wetl ands may al s o  b e  poss i bl e  i n  some i n stances . Stan 
dard eros i on control pract i ces coul d be u sed t o  m i n i m i ze surface runoff 
to adj acent wetl ands . See Vol ume I V ,  Append i x  7 for a descri pt i on of 
these eros i on control pract i ces . 

To furt her mi t i gate any �etl ands l o ss  where avo i dance or other mi t i ga
t i cn i s  not effect i ve , repl acement coul d be  used as a m i t i gat i on .  Add i 
t i onal m i t i g a t i on coul d be proposed as  a re s u l t  of consu l tat i on duri ng 
fi nal des i gn wi th  appropri a t e  Federal and/or State agenc i es .  Al l work 
w i t h i n  wetl ands woul d  be conducted i n  accordance w i th cond i t i ons  of the 
requ i red pErmi ts and regul at i on s .  

Wetl and hab i tat i s  rel at i ve ly  common i n  the North Carol i na proposed s i te 
area . Approx i matel y 1 5 1  acres  ( 53 we t l and s )  occur i n  " fee s i mpl e are a s  
as s oc i ated wi th s urface fac i l i t i es at  the proposed s i te i n  North 
Carol i n a  ( Vol ume I V ,  Append i x  1 1 ,  Tabl e 1 1 . 3 . 5 . 3 - 1  and F i gures  1 1 - 2 2  
t h rough 1 1 - 3 0 ) . Wetl and types i ncl ude pal ust r i ne wet l ands ( emergent and 
forested ) associ ated w i th streams and farm pond s , ri ver i ne wetl and s ,  and 
l acustri ne wetl ands (man -made reservo i r s ) . 

Nearly h al f  of the wetl ands ( 26 total l i ng approxi matel y 7 1  acre s )  are 
moderatel y degraded and 8 wetl ands ( 1 2 . 3  acres )  are severe ly  degraded . 
Degradat i on can be attri buted to a vari ety of factors i ncl ud i ng 
agri cul tural pract i ces  and res i dent i al devel opment . Wetl ands total i ng 
approxi mately  68 acres ( 1 9 wet l ands ) show l i ttl e or  no ev i dence of 
degradat"i  on . 

Construct i on Impacts 

F i ve of  the surface fac i l i t i e s (Areas A and B and s i tes  E2 , E3 , and F 7 ) 
to be i n i t i al l y  devel oped coul d i mpact wetl and habi tats . Construct i on 
of  the proposed surface fac i l i t i es at these s i tes  coul d res ul t i n  the 
destruct i on or mod i fi cat i on of about 4 1  acres of  wetl ands . However , 
t h i s i s  a conservati ve e st i mate , and the amount o f  wetl ands i mpact i s  
l i kel y to be l ower ( see Vol ume I V ,  Append i x 1 1 ,  Sect i on 1 1 . 2 . 2  and 
1 1 . 3 . 5 . 3 )  . 
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Faci l i t i es proposed for future expans i on (Area C ;  J 1 , or J2 ; and J3 , J4 , 
or J6 ) woul d i mpac t a maxi mum of  98 acres o f  wetl ands . 

Spo i l s  d i sposal areas woul d occupy an  est i mated 320  acres . Al l proposed 
d i sposal  areas are at l east 300 ft away from wetl ands . 

I nd i rect construct i on i mpacts , such as  s i l tat i on and eros i on ,  coul d 
affect wetl ands adjacent (wi t h i n  250 ft of  fac i l i ty boundari es )  to  pro
posed surface fac i l i t i es .  S i tes  E 5 ,  F9 , and K6 are adj acent to  several 
rel at i vel y smal l wetl ands . The eros i on control me asures  pl anned for the 
con struct i on of s urface fac i l i t i es (descri bed i n  Vol ume I V ,  Append i x  7 )  
shoul d m i n i m i ze i nd i rect i mpacts to  these wetl and s . 

Con struct i on of anci l l ary fac i l i t i es coul d d i sturb about 840 acres of 
l and . The wetl ands acreage i ncl uded in  th i s  total has  not been deter
mi ned because the l ocat i on of these faci l i t i es has not been fi nal i zed . 

Operat i on s  I mpacts 

Operat i on s  of  the SSC fac i l i ty woul d not s i gn i fi cantly i mpact ex i st i ng 
wetl ands . 

Mi t igat i on 

Mi t i gati on of wetl and i mpacts coul d be accompl i shed by rel ocat i on of 
surface fac i l i t i es ( i ncl ud i ng aboveground structures  w i th i n areas A and 
B) that are l ocated wi th i n or are adjacent to wetl ands . Faci l i t i es E2 , 
E3 , and F7 coul d be l ocated up to 200 ft from the i r  proposed l ocat i on s .  
These rel ocat i ons  woul d el i mi nate o r  mi n i mi ze  fac i l i ty l ocat i on s  wi th i n  
wet l and habi tats . However , rel ocat i on of these fac i l i t i es may not com
pl etel y el im i nate the potent i al for wetl and i mpacts . E3 , i n  part i cu l ar , 
may requ i re mi t i gat i ve measures other than rel ocat i on ( see Vol ume I V ,  
Append i x  1 1 ,  F ig ure 1 1 - 24 ) . Other m i t i gat i on s  coul d i ncl ude the devel 
opment of J5  rather than J 1  or J2 , and devel opment of  J3 rather than J4 
or J6 . These al ternat i ve fac i l i ty choi ces woul d avo i d  wetl and i mpacts 
associ ated w i t h  devel opment of the buri ed beam acces s  zone areas .  loca 
t i ons  of anci l l ary fac i l i ti es coul d b e  adj usted duri ng fi nal des i g n  to 
m i n i m i ze the i r  i mp acts on wetl ands . Bri dg i ng wetl ands may a l so  be pos 
s i bl e  i n  some i nstance s .  Standard eros i on control pract i ces woul d be 
used to m i n i mi ze surface runoff to adjacent wetl ands . See Vol ume I V ,  
Append i x  7 for a descript i on of  these eros i on control pract i ces . 

To further m i t i g ate wetl ands i mpacts where avo i dance o r  other mi t i gat i on 
i s  not effect i ve ,  rep l acement coul d be used as  a form of m i t i gat i on .  
Add i t i ona l  mi t i gat i on coul d be proposed a s  a resu l t of consul tat i on 
duri ng fi nal des i gn w i th appropri ate Federal and/or State agenc i es .  Al l 
work w i th i n  wetl ands woul d be conduct£d i n  accordance wi th cond i t i on s  of 
requ i red perm i ts and regul at i on s .  
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Wetl ands are rel at i vel y common 'i n the Tennessee proposed s i te area . 
There �re approxi matel y lOS acres ( 1 13  wetl and s )  assoc i ated wi th pl anned 
surface fac i l i t i es ( Vol ume I V ,  Append i x  1 1 ,  Tabl e 1 1 . 3 . 6 . 3 - 1  and F i gures 
1 1 -3 1  through 1 1 -34) . Most of  these wetl ands are farm ponds that are 
l es s  than an acre i n  s i ze .  Pal u stri ne emergent , pal ustri ne forested , 
and ri ver i ne  wetl ands al so occur wi th i n the proposed fac i l i ty s i tes . 
Most of  the wetl ands are moderately degraded ( 7 1  wetl and s ,  6 1  acre s )  or 
severely degraded ( 27 wetl and s ,  23 . 3  acre s )  as  a resul t of agri cul tural 
pract i ces  and l i vestock use . Few wetl ands (4 wetl ands , 1 5 . 7  acre s )  show 
l i ttl e or no degradat i on ;  three of these are forested pal u stri ne wet
l ands l ocated i n  area C and one  i s  a ri veri ne  wetl and that passes  through 
F l . El even of the wetl ands ( 4 . 8  acres ) ' l ocated i n  areas B and C were 
not assessed . 

Construct i on Impacts 

f i ve of  the s urface fac i l i ty s i �s to be i n i t i al l y devel oped at the 
proposed Tennessee s i te coul d i mpact wetl and habi tat ( areas A ,  B, F l , 
K2 , and KG) ( Vol ume I V ,  Append i x  1 1 ,  Tabl e 1 1 . 3 . 6 . 3 - 1 ) . Construct i on of 
the proposed s urface fac i l i t i es at these s i te s  coul d resul t  i n  the 
destruct i on or mod i f icat i on of 38 acres of wetl ands . However , th i s  i s  a 
conservat i ve est i mate and the amount of wetl and i mpact that woul d occur 
i s  l i kely  to be l ower ( see Vol ume IV,  Append i x  1 1 ,  Sect i ons 1 1 . 2 . 2  and 
1 1 . 3 . 6 . 3 )  . 

fac i l i t i es proposed for potent i al future devel opment (Areas C ;  J l ; J2 ; 
of  J 5 ;  and J6 )  coul d i mpact a maxi mum of about 66 acres of  wetl and s . 

Spo i l s  d i s posal areas woul d be l ocated i n  cl ose prox i mi ty to each s ur
face fac i l i ty s i te .  Approxi matel y 3 . 1  acres of  wetl ands are associ ated 
w i th the 388 acres to be d i sturbed for spoi l s  d i sposal s i tes . Those 
wetl ands i dent i fi ed were moderately  degraded and wou l d be destroyed . 

I nd i rect ' construct i on impacts ,  s uch as s i l tat i on and eros i on ,  cou l d  
affect wetl ands adj acent (wi th i n  250 ft . of  fac i l i ty boundar i e s )  to 
proposed s urface fac i l i t i es .  S i tes E5 ,  E6 , E I 0 ,  F4 , and K6 are adj acent 
to several smal l wetl ands . The eros i on control meas ures p l anned for the 
construct i on of  s urface fac i l i t i es (descri bed i n  Vol ume IV,  Append i x  7)  
shoul d mi n i mi ze i nd i rect i mpacts to these wetl ands . 

Construct i on of  anc i l l ary fac i l i t i es coul d d i sturb c l ose to 3 40 acres of 
l and . The wetl and acreage i nc l uded i n  th i s  total  has not been deter
m i ned because the l ocat i ons  for these fac i l i t i es have not been fi nal i zed . 

Operat i ons  Impacts 

Operat i ons of the SSC fac i l i ty shoul d not s i gn i fi cantl y i mpact exi st i ng 
wetl ands . 
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M i t i gat i on o f  wetl ands i mpacts coul d b e  accompl i s hed by rel ocat i on of 
s urface fac i l i t i es that are w i t h i n  or adj acent to wetl ands . ·  Fac i l i t i es 
F l , K2 , and K6 coul d be l ocated up to 200 ft from the i r  proposed l oca
t i ons . These rel ocat i on s  cou l d  el i m i nate fac i l i ty l ocat i ons w i th i n  wet 
l ands hab i tats . Onl y  two of the J areas are expected to be devel oped . 
Thus , other mi t i gati ons coul d i ncl ude the devel opment of J l  or J2  
( coupl ed w i th sl i ght rel ocati on of e i ther of these  fac i l i t i es )  rather 
than J5 ,  and the devel opment of J3 or J4 rather than J6 . These al ter
nat i ve fac i l i ty cho i ces woul d avo i d  wetl ands i mpacts as soc i ated wi th 
devel opment of the bur i ed beam access  zone areas . Locat i on of anci l l ary 
fac i l i t i es cou l d  be adj usted duri ng fi nal des i gn to mi n i mi ze the i r  
encroachment upon wetl ands . Bri dg ing wetl ands may al so be pos s i bl e  i n  
some i n stances . Standard ero s i on control pract i ces cou l d  be u sed to 
m i n i mi ze surface runoff to adj acent wetl ands . See Vol ume I V ,  Append i x  7 
for a descri pt i on of these eros i on control pract i ces . 

T6 further m i t i gate wetl ands l oss  where avo i dance or other mi t i gati on i s  
not effect i ve ,  repl acement cou l d  be used a s  a form of m i t i gat i on . Add i 
t i onal m i t i gat i on coul d be proposed as a resul t of consul tat i on duri ng 
fi nal  des i gn wi th appropri ate Federal and/or State agenc i es .  Al l work 
w i th i n  wetl ands wou ld  be conducted i n  accordance w i th cond i t i ons  of 
req u i red perm i ts  and regul at i ons . 

G .  Texas 

Wetl ands are not common i n  the Texas project area . Approxi mately 4 1  
acres of wetl ands ( 1 4 wetl and s )  are assoc i ated wi th surface fac i l i t i es 
(Vol ume I V ,  Append i x  1 1 ,  Tabl e 1 1 . 3 . 7 . 3 - 1  and F i gures 1 1 -35 through 
1 1 -39) . Most of these wetl ands are stock ponds that are each l es s  than 
an acre i n  s i ze ,  al though a few pal ustri ne forested wetl ands al so occur . 

Wetl ands i n  areas A,  B ,  C ,  and K6 ( 6 . 6  acres , 8 wetl and s )  are moderately 
degraded from graz i ng and so i l  eros i on .  The pal ustri ne forested wet 
l ands ( 34 . 8  acres , 6 wetl ands )  that occur at s i tes  J2 , J3 , J4 , and J6 , 
however , show l i ttl e or no  evi dence of degradat i on .  

Constructi on Impacts 

Three of the surface fac i l i ty s i tes  to be i n i t i al l y devel oped at the 
propo sed Texas s i te cou l d  i mpact wetl and habi tats ( areas A, B, and K6 ) . 
Con struct i on of the proposed surface fac i l i t i es at these s i tes cou l d  
resul t i n  the mod i fi cat i on o r  destruct i on of about 2 . 8 acres o f  
wetl and s .  However , th i s  i s  a conservat i ve est i mate and the amount o f  
wetl and i mpact that woul d occur i s  l i kely t o  be l ower ( see Vol ume I V ,  
Append i x  1 1 ,  Sect i on s  1 1 . 2 . 2  and 11 . 3 . 7 . 3 ) . 

Fac i l i t i es proposed for future expans i on ( areas C ;  J2 or J3 ; and J4 or 
J6)  coul d i mpact a maxi mum of about 37 acres of wetl and s .  
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Al ternati ves for spo i l s  d i sposal i ncl ude l ocati ons  near areas of gener
at i on as  wel l as  the fi l l i ng of ol d quarr ies . Spo i l s  d i sposal woul d 
i mpact about 1 1 4 acres of  l and . Impacts to wetl ands assoc i ated wi th 
spoi l s  d i sposal cannot be assessed at th i s  t i me because t he l ocat i on s  of 
these areas have not been fi nal i zed . 

Ind i rect construct i on i mp acts , such as s i l tati on and eros i on ,  coul d 
affect wetl ands adj acent (wi th i n  250 ft of faci l i ty boundari es )  to pro
posed surface fac i l i t i es .  S i tes E l , E6 , £9 , and F6 are adj acent to 
several smal l wetl ands . The eros i on control measures p l anned for the 
construct i on of s urface fac i l i t i e s  (descri bed i n  Vol ume I V ,  Append i x  7 )  
shoul d m i n i mi ze i nd i rect i mpacts t o  these wetl ands . 

Constructi on  of anc i l l ary fac i l i t i es would  d i sturb about 550 acres of  
l and . The  wetl and acreage i ncl uded i n  th i s  total has  not been 
determi ned . 

�erat i ons  Impacts 

Operat i on s  of  the SSC fac i l i ty shoul d not s i gn i fi cantly  i mpact ex i st i ng 
wetl ands . A 396- acre evaporat i on pond (or a number of smal l er ponds 
total l i ng 396 acre s )  would  be created . The pond mi ght prov i de habi tat 
for a number of wetl and pl an t and an i mal  spec i es . 

r� i t igat i on 

M i t i gati on o f  wetl and i mpacts coul d be accompl i shed by rel ocat i on of 
surface fac i l i t i es that are l ocated w i th i n  or adj acent to wetl and s .  
faci l i ty K6 coul d be l ocated u p  to 200 ft from i ts proposed l ocat i ons . 
Th i s  rel ocat i on coul d el im inate fac i l i ty l ocat i on with i n  wetl and hab i tat . 
Onl y  two of the J areas are expected to be constructed . Thus , other 
m i t i gati ons cou l d  i ncl ude the devel opment of Jl rather than J2 or J 5 ,  
and t h e  devel opment of J6 (coupl ed wi th a s l i ght rel ocat i on )  rather than 
J3 or J4 . These al ternat ive fac i l i ty choices woul d avo i d  wetl and i mpacts 
associ ated with devel opment of  the buri ed beam access zone area s . The 
l atter (devel opment of J6 ) i s  of  part i cul ar importance as i t  woul d avo i d  
potent i al i mpacts w i t h  h i gh qual ity wetl ands assoc i ated w i th Chambers 
Cree k .  Locat i ons  of anc i l l ary fac i l i t i es coul d be adj usted dUY' i ng fi nal  
des i gn to m i n i mi ze the i r  encroachment upon wetl ands . Bri dg i ng wetl ands 
may al so  be poss i bl e  i n  some i n stances . Best eng i neeri ng pract i ce for 
eros i on control woul d be used to m i n i m i ze surface runoff to adj acent 
wetl ands . See Vol ume I V ,  Appendi x  7 for a descr i pti on of these eros i on 
control pract i ces . 

To further mi t igate wetl and l oss where avoi dance or  other �i t i gat i on i s  
not effect i ve ,  repl acement could be used as a form of  mi ti gat i on .  Addi 
t i onal m i t igat i on coul d be proposed as  a result of consultation duri ng  
fi nal de s i gn w i th appropri ate Federal and/or State agenc i es .  Al l work 
wi th i n  wet l ands wou l d  be conducted i n  accordance w i t h  condit i on s  of  
requ i red perm i t s  and  regul ati ons . 
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5 . 1 . 5 . 4  Commerc i al l y, Recreat i onal l y  or Cul tural l y  Important Spec i es 

Agr i cul tural product i on ,  i ncl udi ng l i vestock feed i ng ,  wi l l  not be mea
s urab ly  i mpacted by the proposed act i on at any s i te .  Hunt i ng ,  trapp i ng ,  
and fi s h i ng a s  recreat i onal act i v i t i es woul d be restri cted at al l seven 
s i te al ternati ves duri ng construct i on and woul d cont i nue to  be t i ghtly 
control l ed w i th i n  fenced fee s i mpl e areas for the operat i on al l i fe of 
the SSC . The exact l ocat i on s  of these areas wi l l  be determi ned l ater 
dur i ng fi n al des i gn of the project . Factors assoc i ated w ith  sse project 
s i t i ng and operat i on s  may add i t i onal l y  al ter exi st i ng types  and d i spersal 
of current recreat i on patterns ,  and may change the number of v i s i tors 
wi th i n  an area ; these effects woul d  be analyzed i n  more deta i l  upon 
sel ect i on of the SSC s i te .  

A .  Ar i zona 

Al though proh i b i ted by State l aw,  harvest i ng mesqu i te and col l ect i ng 
rept i l es and cacti i s  l i kely to cont i nue throughout th i s reg i on because 
of i ncreased access to the area prov i ded by the project . It  i s  d i f
fi cul t to pred i ct exactly how poach i ng wi l l  be affected fol l owi ng SSC 
project act i v i t i es i n  the are a ;  wh i l e  i mp�oved access ,  i ncl udi ng off
road veh i cl e  routes , may al l ow more poachers to enter the area ,  i t  may 
s i mul taneously  i nh i b i t  them , due to greater hab i tati on and popul ati on 
growth , i n  the area . 

Wh i l e  acces s  to the area wou l d  be i ncreased by SSC fac i l i ty con struc 
t i on ,  at the s ame t i me ,  greater i nst i tuti onal control s on access cou l d  
be i mposed as  h a s  been i nformal ly  s uggested by the BLM . One potent i al 
po i nt of confl i ct cou l d  occur i f  extens i ve fenci ng i s  used for control 
of ptibl i c  access . I n  some areas , th i s  woul d be i n  d i rect confl i ct w i th 
the recommended desert b i ghorn sheep and desert torto i se m i t i gat i on 
efforts , wh i ch requ i re proh i b i t i on of fenc i ng i n  key m i gratory range 
habi tats . The i mpact of fenc i ng on desert tortoi se ,  however , depends on 
the type of fence used . Four- to fi ve- strand barbed w i re wou l d  have 
v i rtual ly  no  i mpact on the spec i es ; a chai n - l i n k  fence to the ground , on 
the other h and , woul d severely curta i l  torto i se movements . Fenc i ng and 
other control s coul d be i nsti tuted i n  consul tat i on w i th BLM and Ari zona 
Game and F i s h  Department .  

No i nformat i on i s  ava i l abl e on hunt i ng frequency or s ucces s  i n  the area ;  
however , Ari zona Game and F i s h  Department management shou l d not change 
s ubstant i al l y as a resul t of SSC presence beyond the construct i on 
per i od .  There are no  fi sh , and therefore , no  fi sh i ng at or near the 
Ari zona SSC s i te . - Feral burros are unl i kely to be ad�ersely affected . 

Effects of no i se , bl asti ng , and compressor operat i on on the phys i ol ogy 
and behav i or of b i ghorn . sheep are rel at i vely wel l stud i ed because of 
prev i ou s  l arge - scal e projects i n  other sheep ranges , s uch as Lake Powel l 
and the Al askan p i pel i nes . The resul ts of these stud i es s uggest that 
the prev i ous  exper i ence of the b i ghorns w i th no i se of s i mi l ar magn i tude 
and i ntens i ty determi ne the i r  i nd i v i dual reacti ons to new no i se source s .  
Typ i c al l y ,  an i mal s respond l es s  to no i se al one than t o  no i se accompan i ed 
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by v i s i bl e  act i on ,  such as hel i copters or human i ntruders . Depend i ng 
u pon the degree of accl i mat i on of i nd i v i dual s heep to the constant noi se ,  
effects  of  SSC  con struct i on and  operat i ons coul d range from no e ffect to 
total sheep avoi dance of areas adjacent to the no i se source . 

B .  Col orado 

There are no  commerc ial l y  or cu ltural ly i mportant spec i e s  al ong the SSC 
r i ng i n  Col orado ; however , many spec i es of recreati onal potent i al are 
present .  Recreat i onal hunt i ng does occur i n  the area . Col orado Sma l l 
Game Management Un i t  36 ,  wh i ch i nc l udes the proj ect area and the surround 
i ng South Pl atte R i ver bottoml and s ,  ranks fi rst i n  the State for mourn i ng 
dove h arvest ( Col orado D i v i s i on of  W i l dl i fe 1 987 ) . Both pronghorn ante
l ope and mul e deer are h unted i n  the area ,  and badger ,  beaver,  coyote , 
and red fox are trapped . Beyond poss i bl e  l ocal i zed restri ct i ons  and 
i ncreased h unti ng from i n -mi grants duri ng the construct i on per i od ,  the 
SSC shoul d not al ter these act i v i t i es . Sport fi s h i ng i n  the reservo i rs 
northwest of  the s i te wou l d be unaffected by the SSC proj ect . 

C .  I l l i no i s 

Hunti ng , fi sh i ng ,  envi ronmental educat i on ,  and b i rd watch i ng are the 
pri mary recreat i onal u ses  of the area of the I l l i no i s s i te .  The Fox 
Ri ver s upports  a major and d i verse recreat i onal fi shery , wh i ch i s  not 
expected to be negat i vel y i mpacted by construct i on of the SSG . 

W i t h i n  the area ,  most hunt i ng occurs on pri vate l and and a l ong the Fox 
R i ver. Bunti ng l eases on agricul tural l and are al so  common , the l ease 
rate bei ng vari abl e depend i ng on the number and types of spec i es present . 
I n  general , most l eases are for r i ng - necked pheasant ,  waterfowl , and 
wh i te-ta i l ed deer hunt i ng .  Cottonta i l  rabb i t i s  al so a frequentl y 
sought s pec i es .  The popul at i ons of game spec i es i n  the area have been 
decl i n i ng over recent years due to cont i nual ly  i ncreas i ng press ures of  
urban i zat i on . Acces s to  th i s  resource , wh i l e  somewhat l i m i ted duri ng 
construct i on ,  shoul d return duri ng operat i on s . No measurabl e i mpact to 
smal l mammal or g ame b i rd abundance i s  an t i c i pated due to th� SSC . 

D .  M i chi.s£n 

Numerou s  recreat i onal l y  i �portant spec i es ,  part i cul arl y sport fi sh , are 
found w i th i n  the proposed SSC r i ng al i gnment i n  M i ch i gan . The Grand 
Ri ver i s  the maj or s i te of recreat i onal use of th i s  resource . F i sh i ng 
i s  al so done i n  Sycamore Creek . M i ch i gan regul at i ons  requ i ri ng remed i a 
t i on of  wetl and habi tat s ,  coupl ed w ith  regul at i ons  protect i ng . and en 
hanc i ng opportun i t i es for anadromous fi sh popu l at i on s ,  shoul d serve to 
m i n i mi ze any s i gn i fi cant negat i ve i mpacts to the f i sher i es al ong the sse 
al i gnment . 

Game mammal s h unted throughout the area i nel ude cottontai l s ,  wh i te -tai l ed 
deer , and fox squ i rrel s ;  waterfowl h unt i ng i s  al so common . Furbeari ng 
mammal s trapped and hunted i ncl ude mus krat , mi nk and raccoon . l imi tati ons 

l CHP5W3368830 E I S  Vol ume I Chapter 5 



Envi ronmental Consequences and M i t igat i ve Meas ures 5 - 131  

• 
and restri ctions  on recreat i onal act i v i t i es could reduce the amount of 
h unt i ng ,  fi sh i ng ,  and commerc i al trappi ng i n  some areas , part i cul arly 
those i mmed i ately adj acent to fac i l i ty concentrati ons .  

Pas s i ve recreat i onal act i v i t i es ,  such a s  b i rd watch ing and nature photo
graphy , are i nevi tabl y a part of the Haehnl e W i l dl i fe Sanctuary a nd 
Waterl oo State Game Area u sage and are not expected to  be i mpacted by 
SSC construct i on or operat i ons , except for i ncreased usage . 

E .  North Carol i Da 

Numerous  spec i es of recreat i onal s i gn i fi c ance occur i n  the predomi nantl y 
rural and natural areas of  the proposed SSC s i te i n  North Carol i na .  
Hunt i ng ,  fi sh i ng ,  b i rd i ng ,  and h i k i ng are al l pursued i n  the area . 
F i sh i ng i s  not expected to be adversely i mpacted . 

Current est i mates i nd i cate that approximatel y 1 0  percent of tHe publ i c  
hunt i ng area o f  the State- owned Butner Game Lands woul d be wi th i n  fee 
s i mpl e areas . L i mi tat i ons on hunt i ng wi th i n  sse areas woul d have a 
smal l effect on hunt i ng act i vi t ies , because extens i ve game l ands occur 
i n  many other p arts of the reg i on ,  i ncl ud i ng areas surround i ng Mayo 
Reservo i r  and Mayo Creek . 

Act i ve recreational uses such as  boat i ng ,  water sport s ,  camp i ng ,  and 
b i rd watc h i ng at the Corps of Eng i neers l ake i n  the area , Fal l s  of 
Neuse Lake , and Lake Mi ch i e  woul d rema i n  unaffected by the SSC except 
for i ncreased usage . 

F .  Tennessee 

I n  Tennessee , no  publ i c  hunt i ng areas or State Wi l dl i fe Management Areas 
are l ocated w i th i n  the proj ect area . The cl osest i s  about 15 mi north 
of the proposed r i ng al ; gnment . . Hunt i ng and fi sh i ng occurs on pri vate 
p roperty and al ong r i vers and streams throughout the area . "  Several 
streams i n  the area support sport fi sheri es , such as  the smal l mouth bass 
i n  Stones R i ver , among many others . These sport fi sher i es woul d remai n  
unaffected by the SSC project . 

' 

The four-county area , wh i ch i s  host to th i s  r i ng al i gnment , i s  part of 
the M i ddl e Tennes see Wi l d l i fe Management Reg i on ,  wh i ch has  the h i ghest 
percentage of deer h arvest for the State . Comparati vel y l i ttl e habi tat 
woul d be el i mi n ated by con struct i on of  the SSC . The wi l dl i fe popul ati ons 
are expected to suffer no  measurabl e i mpact other than l ocal i zed d i s 
pl acement . W i l d  turkeys , wh i ch have been reestabl i shed wi th i n  recent 
years i n  th i s  port i on of  Tennessee , are currently i ncreas i ng i n  numbers . 
Local fl ocks m i ght experi ence l oss  of range duri ng construct i on of i nd i 
v i dual d i spersed SSC faci l i t i es .  However , d ispl acement and l os s  of 
habi tat and range for these spec i es woul d be temporary . 

l CHP5W3368831 E I S  Vol ume I Chapter 5 



Env i ronmental Consequences and M i t i gat i ve Mea sures 5 - 132  

Several ranches that ra i se and tra i n  Tennessee wal k i ng horses are present 
i n  the i mmed i ate area of  ant i c i pated SSC construct i on ,  e . g . , E4 . The 
potent i al for i mpact from no i se and v i brat i on from construct i on and 
operat i on of compressor un i ts h a s  been con s i dered i n  a spec i al rev i ew by 
Bowl e s , Awbrey and Jehl ( 1 988) , and i s  summar i zed i n  Sect i on 1 1 . 3 . 6 . 4 ,  
Append i x  1 1 ,  Vol ume I V .  I n  general , no i se woul d be expected t o  cause 
m i nor i mmed i ate behav i or changes i n  the horses , but woul d have no 
l ong -term adverse effects .  

G .  Texa s 

I n  Texas , hunt i ng ,  trap p i n g ,  and fi s h i ng are popul ar i n  th i s  l argely  
rural/suburban area . Hunt i ng and fi sh i ng wou l d  not  be  affected s i gn i fi 
cantly by the SSC except for i ncreased usage . As recreat i onal  act i v 
i t i es ,  they wou l d  cont i nue to be under pres sure due t o  urban i zati on/ 
suburban i zati on  i n  the reg i on .  local i zed restri ct i on s  on such act i v 
i t i es w i t h i n fee s i mpl e areas wo�l d serve t o  bal ance pos s i bl e  i ncrease 
i n  the rates o f  sport fi sh i ng and game hunt i ng from i ncreased popul at i on 
growth i n  the i mmed i ate SSC area . 
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5 . 1 . 6  �eal th Hazards (Rad i ol ogi cal and Hazardous "at�r; al s  Impacts ) 

The proposed SSC project , from preconstruct i on throu9h decommi s s i on i ng ,  
woul d have some potent i al i mpacts on h uman health . These i mp acts are 
addres sed i n  terms of both worker heal th and safety and publ ic  heal th 
and s afe ty duri ng " normal " cond i t i ons  (the p ubl i c  i s  defi ned as peopl e 
worki ng or res i d i ng i n  SSC- adj acent areas affected by the proj ect ) .  I n  
add i t i on ,  seri ous  acci dent scenari os  ( i . e . , " abnormal ll cond i t i on s )  were 
exam'i ned fQ}� the i r  potenti al impacts on both worker and publ i c  heal th 
and safe ty .  The potent i al i mpacts were categori zed as rad i ol og i cal , 
h azdrdou s/tox; c ,  or safety . For add i t i onal deta i l ed d i scuss i ons  of 
heal th and safety concerns associ ated wi th the SSC project , see 
Append i x  1 2 .  

5 . 1 . 6 . 1 B9ut i ne Occupat i onal  I mpacts 

Occupat i onal heal th hazards cou l d ari se duri ng preconstruct i on , construc
t i on/ i nstal l at i on ,  operat i on s ,  and decommi ss i on i ng of the proposed SSC 
project . The most s i g n i fi caflt haza.rds ,  focus i ng on the major i mpacts 
and m i t i gat i ve measure s ,  are addressed . Add i t i on al safety rev i ews and 
haz ards analyses of the proposed SSC project wi l l  be carri ed out through 
the process of formal Safety Analys i s  Rev i ews ( SAR) as des i gn and oper
at i onal deta i l s  become establ i shed . 

A .  Rad i ol o�i c�l 

No man -made sources of radi ati on other than those associ ated w i th a 
cons truct i on project of th i s  magn i tude , e . g . , i nd ustr i al rad i ography 
sources ,  moi sture dens i ty gauges u s ed i n  roofi ng and h i ghway construc
t i on ,  etc � woul d be present at the SSC during con struct i on . . I t  i s  
assumed that some radon w i l l  i nf i l trate the tunnel excavat i o n  from the 
s urroundi ng mater i al during construct i on ,  part i cu l arl y i n  Ari zona and 
Col orado . W i th a cont i nuous tunnel venti l at i on rate equ i val ent to 0 . 46 
a i r  exchanges per hour , the radon concentrat i on i s  esti mated to be about 
1 4  to 1 6  pC i/l  at these s i tes . Other s i tes are e st imated to h ave i evel s 
from about 3 to 6 pCi/l ( see Append i x  1 2 ) . Tunnel construct i on contrac 
tors woul d · be requ i red to  mon i tor for rado n  and to prov i de cont i nuous 
vent i l at i on duri ng excavat i on when workers are present . 

The SSC wou ld  be  des i gned and operated such that rad i ol og i cal doses to 
workers would be mi n i m i zed to as l ow as reasonabl y ach i evabl e throughout 
the sse ' s  operati ng l i fe .  Operat i ng safety procedures s i mi l ar to those 
in  pract i ce at Fermi l ab and SLAC woul d be establ i shed and workers woul d 
be trai ned i n  these procedures before operat i ons  beg i n .  No expos ure to 
rad i at i on by workers at Fermi l ab and SLAC has ever been above the DOE 
l i m i t  of 5 rem/yr ,  except for a s i ngl e i nc i dence at Fermi l ab where a 
worker rece i ved 5 . 0 1  rem i n  a s i ngl e year . The goal normal l y  achieved 
at Fermi l ab and SlAC i s  l ess  than 1 rem/yr i ndi v i dual occ upational 
exposures . The SSC woul d admi n i s trate s i mi l ar goal s .  The primary r i sk  
of exposure to workers woul d occur as a resul  t of ma i. ntenance activ it i es 
in  certai n areas of the col l i der where smal l amounts  of res i d ual rad i a 
t i on wou l d be present ( typ ical l y  a t  a l evel of some tens of mrem/h at a 
di stance of 1 ft from the emi tter ) . ' 
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The occupat i onal rad i at i on exposure records at Fermi 1 ab show that for 
the fi rst two years of operat i ons , total exposure to workers reached a 
peak of nearl y 500 person - rem/yr for the t h i rd year of operati ons (when 
cons i derabl e d i ffi cul ty wi th magnets was experi enced ) wi th a gradual 
fal l i ng-off to a l evel of 30  to 50 person -rem/yr over the past four 
years ( after the superconducti ng magnets came i nto operat i on ) . F i fty 
percent or more of th i s  i s  d i rectly  due to the fi xed -targe t  program . · On 
the bas i s  of Fermi 1 ab operat i ng exper i ence , due to and the fact that the 
SSC woul d accel erate a much smal l er number of protons per year than 
Fermi 1 ab ,  and because the SSC woul d not have an equi val ent fi xed - target 

. program , the COG est imates that for the fi rst few years of operat i on s ,  
average worker exposure woul d "be 4 0  person - rern/yr ,  fal l i ng t o  an average 
o f  20 person -rem/yr after that t i me . ( I f I l l i no i s  were the sel ected 
s i te for the SSC , the Fermi 1 ab mach i ne woul d be used as the i nj ector for 
the SSC . The fi xed -target program wou l d  be reduced , and the number of 
part i cl es accel erated per year woul d be reduced to SSC speci fi cat i ons . )  
The SSC woul d be des i gned and operated wi th the goal  that al l exposures 
woul d be as - 1 0w- as -reasonab1 y-ach i evab1 e (ALARA) , appl y i ng DOE Order 
5480 . 1 8 ,  Envi ronmental Protect i on ,  Safety , and Heal th  Protect i on Program 
for DOE Operat i ons . 

B .  Hazardous/Toxi c Mater i al s 

Exposure to hazardous/tox i c  mater i al s (HTM ' s )  i s  poss i bl e  dur i ng con 
struct i on and operat i ons of the SSC , and to a l esser extent duri ng 
decommi s s i on i ng .  The impacts on the heal th of the workers i nvol ved i n  
these tasks are projected to be very s i mi l ar to those at Fermi 1 ab .  
Safety and handl i ng programs s i mi l ar t o  those a t  Fermi 1 ab wou ld  be 
establ i shed . As d i scus�ed i n  Append i x  1 2 ,  es sent i al l y al l of the 
ant i c i pated occupat i onal heal th hazards are s i te- i ndependent and can be 
attri buted to the SSC faci l i ty and i t s  operat i ons . Only  two s i te
dependent hazard s ,  the  poss i b i l i ty of  contract i ng Val l ey Fever at  the 
Ari zona s i te and the threat of fi re ant sti ngs at the Texas s i te ,  were 
ident i fi ed .  

Dur i ng SSC con struct i on ,  workers are expected to encounter a vari ety of  
heal th  hazards that wou ld  be  common to  any construct i on project ,  such as 
wel d i ng fumes , sol vent vapors , no i se ,  and dust . Hazard severi ty wou l d  
be a product o f  t h e  concentrat i on o f  the hazardous/tox i c  materi al ( or 
i ntens i ty i n  the case of  noi se)  i n  the work area and the durat i on of 
work i n  those cond i t i ons . Construct i on act i vi t i es i nvol v i ng HTM ' s  are 
l i kely to have a l ow impact on worker heal th  for two reasons :  1 )  the 
breath i ng zone concentrat i ons  of the a i rborne hazards are expected to be 
l ow unl ess  the work i s  be i ng performed i n  a con fi ned space , i n  wh i ch 
case ,  protect i ve or suppl i ed breath i ng apparatus woul d be requ i red ; 
2 )  s i nce the hazards  that mi ght ari se duri ng construct i on are normal for 
the con struct i on ind ustry ,  they can be ant i c i pated and wou l d  be 
addres sed i n  the construct i on contractor ' s  heal th and safety program . 

M i t i gati ve measures wou ld  i ncl ude work procedures to reduce the amount 
of hazardous emi s s i ons  generated , safety procedures to promote safe han
dl i ng of HTM ' s ,  and the use of personnel protect i ve equi pment . Access 
control measures �ur i ng tunnel i ng operat i ons  woul d al so be used . 
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The potent i al for contract i ng Val l ey Fever a t  t h e  Ari zona s i te i s  a 
spec i al case requ i ri ng spec i al control measures . The hazard i s  expected 
to ex i st when secti ons  of und i sturbed so i l  contai n i ng the pathogen i c  
fungal spores woul d  be d i sturbed duri ng construct i on act i v i t i es and the 
spores woul d become ai rborne . Soi l  sampl es woul d need to  be taken i n  
areas of major so i l -di sturbi ng act i vi ty to determi ne l ocat i on s  of espe
ci al l y  h i gh spore dens i ty and the actual potent i al for rel ease of the 
spores . The i mpact on workers i n  these areas  woul d depend on i nd i v i dual 
suscepti b i l i ty ( as wel l as pos s i bl e  i mmun i ty ga i ned from prev i ous i nfec 
t i on ) , t h e  concentrat i on of ai rborne spore s ,  and t h e  durat i on of  expo 
sure . I n  add i t i on ,  workers out.s i de (downwind )  the i mmed i ate area of  
concern coul d be affected as wel l s i nce the spores are  read i l y  tran s 
ported by wi nd . I t  i s  d i ffi cul t ,  therefore , to  e s t i mate the degree of 
i mpact on SSC workers . 

M i t i gati ve measures to m i n i mi ze the i mpact o f  Val l ey Fever spores that 
woul d be cons i dered and eval uated i f  the Ari zona s i te were sel ected 
i ncl ude : 

o M i n i mi zi ng the scope of soi l  di srupt i on duri ng fac i l i ty and 
road con struct i on .  

' 

o Confi n i ng soi l -d i sturbi ng acti v i t i e s to per i ods of l ow w i nd 
vel oc i ty .  

o Us i ng dust suppressants to reduce dust . 

o Requ i ri ng the contractor to impl ement wcrk methods that m i n i 
mi ze the generat i on of dust . 

o Us i ng respi rators to protect workers agai nst i nhal at i on of the 
spores (work procedures woul d bal ance protect i on from spore 
i nhal at i on wi th potent i al r i sk  of heat stress ) .  

The presence of imported fi re ants  at the Texas s ite i s  a potent i al 
hazard to construct i on workers , as wel l as SSC operat i ng personnel dur
i ng the l i fe of the fac i l i ty .  The severi ty of the  h azard wi l l  depend on  
the den s i ty of the f ire ant  popul ati on in  those areas of the proposed 
SSC footpri nt that wi l l  be d i sturbed by construct i on and operat i on 
act i v i t i es ,  and on the effect i veness of any control measures used to 
combat the f i re ant probl em . I f  the SSC i s  s i ted i n  Texas , a survey 
woul d be conducted pri or to the start of construct i on to determi ne the 
l ocat i on and extent of fi re ant i nfestat i on .  Potenti al control methods 
coul d then be eval uated . The i mpact on workers woul d depend on the 
effect i veness of control measure s ,  the i mpl ementat i on of work procedures 
to avo i d  contact w i th the fi re ants and the i nd i v i dual worker 
sen s i t i v i ty to the fi re ant venom . 
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Potent i al m i t i gat i ve measures to m in im ize the impact of fi re ants coul d 
i ncl ude : 

o Worker tra i n i ng to recogn i ze and avoid ·  fire ant habi tats 

o Insect i c i des and fumi gants 

o Broadcast treatments { baits  with toxi cant s }  

I t  i s  recogni zed that erad i cat i on o f  fi re ants i s  not feas i b l e  with 
presently avail abl e techniques . At best , the i r  i mpact can only be 
reduced to a manageabl e l evel . Any use of i n sect i cides or fumi gant s  
wou l d  b e  i n  accordance wit h  Federal and State regul at i ons for the i r  
appl i cat i on and woul d desi gned to m i n i mi ze i mpacts on the l ocal 
env i ronment . 

C .  Safety 

As w i th the hazards from HTM' s di scussed above , personnel i nvol ved i n  
construct i on of the proposed SSC would  be l i ke ly  to face a vari ety o f  
safety hazards . The safety hazards encountered wou ld  resembl e those 
found on most tunnel i ng and constructi on projects . These hazards i nclude 
i nj ury from mach i ne tool s ,  el ectr i c  shock, fi re , and tri pp i ng/fal l i ng . 
SLAC has had two tunnel i ng and construct ion projects i n  the past 1 0  years 
and , al though the scal e was much small er (4 mi of tunnel rather than 53 
mi l ,  there were no major i nj uri es or fatal i t i es duri ng con struct i on .  
Management and safety requi rements for contractors s i mi l ar to those used 
s uccessful l y  by SLAC woul d be used for the SSC . 

M i t i gat i ve measures for s afety hazards woul d focus on tra i n i ng and stan 
dard construct ion s afety pract ices . 

5 . 1 . 6 . 2  Publ i c  Heal th Impacts 

A .  Rad i o l ogical  

Rad i ol og i cal i mpacts assoc i ated wi t h  the sse have been analyzed exten 
s i vely  i n  Appendices 10  and 1 2  and can be predicted with  reasonable 
confi dence . The overall radiat i on exposure to res idents in the area of 
the sse i s  expected to be very l ow. The dose equ ival ent (a measure u sed 
for rad i at i on protect ion) to the maximal l y  exposed i nd i vi dual from sse 
operat i ons varies  from 0 . 002 to 0 . 01 3  mre� at the proposed s i tes . Th i s  
i s  l es s  than 1/1000th of the dose equ hal ent from natural back.ground 
rad i at i on to wh ich  al l i nd iv idual s are subject . Therefare , there i s  no 
reason to bel i eve that persons res i d i ng i n  the area of the SSC wi l l  take 
on any ri s k  associ ated w ith  rad i at i on that i s  measurably d i fferent than 
that experi enced by other persons i n  the proposed state . 

1 .  D i rect Rad i at i on 

In  one sense , the proposed sse woul d be s i mi l ar to a tel ev i s i on set 
wh i c h ,  when turned on, generates a beam of part i c l es ;  when the tel e-
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V l s l on set i s  turned off , the beam stops . I n  a tel evi s i on set , t he beam 
cons i sts of el ectrons from a heated el ectrode ; i n  the  SSC , t he beam con 
s i sts  of protons from hydrogen gas . D i rect rad i at i on woul d occur when 
the sse i s  turned on and the proton beams col l i de wi th matter .  When the 
SSC i s  t urned off ,  the proton beams and the accompanyi ng d i rect rad i a
t i on woul d cease . A remai n i ng source of rad i at i on woul d be materi al 
wi th i n  the mach i ne that has been made rad i oact i ve by be i ng struck by t he 
beam i tsel f or by the  secondary part i cl es  produced i n  col l i s i ons . The 
maj or i ty of t h i s  smal l amount of rad i oact i ve materi al woul d be contai ned 
i n  the heav i l y  sh i el ded beam absorbers . The only secondary part i cl es 
not absorbed by t he beam absorbers and earth s h i el d i ng are muons . These 
are weakl y i nteract i ng part i c l es whi ch ,  at very h i gh energ i es , can 
travel several mi l es ,  even through dense materi al ( see Append i x  1 0 ) . 
Th i s  fact has been taken i nto account i n  the des i gn of t he sse . How
ever , there are certai n very l i mi ted underground areas whi ch may requi re 
some restr i ct i ons outs i de of the 1 , 000-ft control l ed area as d i scus sed 
i n  the fol l owi ng paragraphs .  

Tabl e 5 . 1 . 6 - 1  shows the cal cul ated max imum annual rad i at i on exposure to  
an  i nd i v i dual under the  worst conce i vabl e cond i t i ons under normal opera 
t i ons . Th� n umbers that stand out i n  Tabl e 5 . 1 . 6- 1  are those for "Muons 
at depth of beam pl ane , "  part i cul arl y those for the i nteract i on reg i on s  
( I R ' s )  and beam absorbers . The d i fferences a t  t h e  vari ous s i tes are the 
resul t of t he d i fferences in soi l  dens i ty at tunnel depth at those 
s i tes . The c i ted annual exposure rates  woul d be t hose recei ved by an 
i nd i v i dual who remai ned fu1 l t i me dU\Ai ng every operat i ng m i nute of the 
SSC for a ful l year at a fi xed posi t i on .  The fi xed pos i t i on woul d be 
j ust outs ide the control l ed area al i gned wi th i n a few feet both hor i 
zontall y  and vert i cal ly  from where the muon beam emerged and at the  
depth of  the tunnel . The  depth of  tunnel bel ow the surface at the  
surface fac i l i t i es ,  exi t  shafts , and I Rs for s i te al ternati ves i s :  

Ari zona 
Col orado 
I I I i no; s 
Mi ch i gan 
North Carol i na 
Tennessee 
Texas 

45-800 ft 
75 -205 ft 

335 -6 10  ft 
85 - 220 ft 
95- 270 ft  

285-670 ft 
85 -245 ft 

Th i s  means that to rece i ve the cal cul ated dose , the i nd i v i dual woul d 
have to be underground at that depth . A check has been made of  t he 
general topography i n  the areas where I R ' s and beam absorbers woul d be 
at the proposed , s i tes  to see i f  t here might  be topograph i cal depress i ons 
that woul d bri ng the surface bel ow tunnel  depth . Th i s  coul d not be a 
quant i tat i ve check ,  s i nce detai l ed des i gn of the proposed SSC does not 
yet exi st . I n  general , there appears to be no area at any of  the pro
posed s i te s  where i t  woul d be poss i bl e  to reach tunnel depth wi thout 
d i gg i ng or excavat i ng to that dept h .  When the spec i fi c  s i te i s  chosen 
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and when d etai l ed des i gn has  been compl eted , the DOE and/or t he State 
coul d make arrangements w ith  l ocal property owne.rs to  restri c t  deep 
excavat i on s  i n  the narrow reg i ons where muons m i ght penetrate . 

Tabl e 5 . 1 . 6- 2  presents the resu l ts of s im i l ar cal cul ati ons for the 
publ i c  as a whol e .  The c al cul at i on s  are based on the  total popul at ion 
i n  the area . 

2 .  Ai r Pathway 

a .  A ir  Acti vat i on Prodycts  

Duri ng operati ons , secondary parti cl es produced by proton i nteract i ons  
wou l d  act i vate some a i r  mol ecul e s ,  i . e . , make t hem radi oact i ve .  The 
major i ty of the a i r  acti vati on products have very short h al f- l i ves  ( s ee 
Appendi x  1 0) . The projected dose equ i val ent to the general publ i c  from 
vent i ng t he tunnel at the ten serv i ce fac i l i t i es and the four i nteract i on 
reg i ons  i s  presented i n  Tabl e 5 . 6 . 1 - 2 .  Eng i neer i ng control s such as 
fi l ters were not con s i dered i n  the dose equi val ent cal cul at i on s . The 
dose equ i val ent to the total publ i c  from ai r act i vati on products at t�e 
h i ghest dose s i te ( I l l i no i s )  i s  0 . 1 1  person-rem/yr . Th i s  number i s  the 
product of  the  average i nd i vi dual dose t i mes  t he number  of  peopl e i n  the 
area ,  and shoul d be ·compared to the total publ i c  annual rad i at i on dose 
to that same popul ati on from background rad i ation  of  360, 000 person 
rem/yr . I n  terms of  maxi mum i nd i v idual dose rate ( see  Appendi x 1 2 ,  
Tabl e 1 2 . 3 . 1 - 2 ) , t h i s i s  about 0 . 01 6  percent o f  t he 4 0  CFR Part 6 1  
Subpart H l i mi t for whol e body dose ( 2 5  mrem/yr) . 

b .  Radon and It s Progeny 

Radon (Rn-222)  i s  a rel ati ve ly  short- l i ved ( 3 . 8  days hal f- l i fe )  nobl e 
gas decay product of rad i um ( Ra-226 ) . The nobl e gas propert i e s  of  radon 
provi de i t  with  transport capabi l i t i es wh i c h  al l ow i t  to move i nto struc
tures , such as the tunnel and i nteract i on hal l s .  The concentrat i on emana
t i ng i nto the structures is dependent upon the Ra-226 concen trat i on and 
the t ransport characteri sti cs of the rock .  The bu i l dup of  Rn-222  and 
i ts p rogeny i n  the structures depends on the ven t i l at i on rate . 

The tunnel i s  unoccup i ed dur i ng beam operat i on and not under cont i nuous 
vent i l ati on ; thus ,  radon woul d bui l d  up i n  the tunnel and woul d need to 
be vented pri or to entry of personnel . The expected dose to i nd i v i dual s 
and the dose equ i val ents to  the general publ i c  for radon and radon 
progeny from the SSC tunnel vent i l ation are presented i n  Tabl es 5 . 1 . 6- 1  
and 5 . 1 . 6- 2 .  

I t  shoul d be emphas i zed that radon woul d not be produced by beam opera
t i ons , but i s  a natural product for wh ich  the underground structures  
serve as a col l ector and source . Thi s  i s  tru e  for al l underground 
structures i n  t he area of the proposed s i tes and i s  not un i que to the 
SSC . There is  some i nherent m i t i gat i on to radon i nfi l trat i on prov i ded 
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Tabl e 5 . 1 . 6 - 1  

..... ESTIMATED DOSE ( EQUIVALENT RATE) TO THE MAXIMALLY EXPOSED INDIVIDUAL 
n DURING CONSTRUCTION AND OPERATIONS OF THE sse AT SITE ALTERNATIVES. :t: "'C U'I < (AI (.oJ 0\ Specific Impact Phase AI. CO IL MI HC TN TX 
co 
CO (mrem/yr) ....., 

= 

,xterna l Radiat ion 

L imit 100 mrem/yr Construction 0 0 0 0 0 0 0 
DOE Order 5480. 182 Percent of limit 0 0 0 0 0 0 0 

Operat ions1 IT! 
:::s 

Skyshine <0. 001 <0 .001 <0. 001 <0 . 001 <0. 001 <0 . 001 <0 .001 < ..... 
Hadron Beam Absorber 0 . 02 <0 , 001 <0 .001 <0 .001 <0. 001 <0 . 001 <0. 001 --J 
Muons at depth of beam 0 :::s 

p lane 3 
IR 7 2 0 . 2  0 . 2  O .OOB 0 . 02 0,4 (';) 
Beam C leanup 0 . 2  0 . 03 0. 006 0. 006 <0 . 001 <0. 001 0 . 02 :::s 

r+ 

Beam Absorber 20 5 0 .9  0 . 9  0 . 04 0 . 05 2 AI 
Muons at surface <0 . 001 <0 . 001 <0.001 <0 . 001 <0 . 001 <0. 001 <0. 001 

.... 
Percentage of l imit n 
at surface 0 . 02 <0. 001 <0. 001 <0.001 <0. 001 <0 .001 <0. 001 

0 :::s I,/) 
Air Pathwa� Construction3 IT,) 

.0 
Limit 25 mr8TI/yr Air  Act i vation c 

( 40 CFR 61) Products 0 0 0 0 0 0 0 It! :::s 
Percent of L imit 0 0 0 0 0 0 0 n 

(1) 
I,/) 

IT! Radon + Progeny 0. 004 0 , 007 . 0 . 002 0 .002 <0. 001 <0 .001 0 . 001 AI ..... Percent of l imit  N/A N/A N/A N/A N/A H/A N/A :::s 
(I) c.. 
< Operat ions 3: 
0 A i r  Act i vat ion ..... 
.... 

Products ( IR) ()' 002 0 . 003 0 . 004 0 . 003 0 . 001 0 . 002 0 . 002 r+ 
c: .... 
3 Percent of L lmit 0 . 008 D . e12 0 .016 0 . 012 0 . 004 0 . 008 0 . 008 � 
I'D AI 

r+ ..... Radon + Progsny 0 . C07 0 . Ol3 0 . 003 0 . 004 0 . 001 C . 002 0 . 002 
("') (Servi ce Fac i l ity) 
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Tabl e 5 . 1 . 6 - 1  (Cont) 

ESTIMATED DOSE ( EQU IVALENT RATE) TO THE MAXIMALLY EXPOSED INDIVIDUAL 
DURING CONSTRUCTION AND OPERATIOKS OF THE sse AT SITE ALTERNATIVES. 

Phase AZ co 

Total of Air Act ivat ionS 
Products p lus Radon 

( IR or Serv ice Fac i l i ty) 0 . 007 0 . 013 

Construction a a 

Operations <0.001 <0. 001 

IL  

0. 004 

a 

<0 .001 

HI 
(mrem/yr) 

0. 004 

a 

<0.001 

NC TN 

0. 002 0. 002 

a a 

<0. 001 <0. 001 

TX 

0 . 002 

a 

<0. 001 

Rlla:i5!n imreml�rl 311  451 401 359 373 428 364 

�5!mQ!rl�5!n of Q5!se Construct ion ,�. R!�e frero S�� SSC 0. 004 0. 007 0 . 002 0, 002 <0. 001 "0.001 0 . 001 
tQ 6!!ckground lBKGl Percent of Br.G 0 . 0012 0 . 0014 <0 . 001 <0 .001 <0<001 <0. 001 <0 .001 

Operat ions 
SSC 0. 007 0 .0013 0 . 004 0. 004 0. 002 0 . 002 0 . 002 
Percent of BKG 0 . 0002 0. 0003 <0. 001 0 . 001 <0.001 <0 . 001 <0. 001 

BKG a Background 

1 .  Oose equ ivalent rate from protons,  neutrons, and muons are for continuous exposure in  a s,'!1dl l  area . Th i s  area wou ld be different fur 
different part ic les, so these dose equ ivalents are not addit ive for a s ingie I nd i v idua l .  

2 .  E I S  Volume I ,  Chapter 6,  Sect ion 6 . 3 . 2 .  
3 .  Assumes that on average during the construct ion phase SOX of the tunnel face wi l l  be exposed and radon wi l l  infi ltrate there • 

4 .  Oose Includes 200 mrem/yr fram radon a t  a l l  s i tes. 
5 .  As  the maximal ly exposed Indiv idua l could not be at the Serv ice Fac i l i ty and the IR ha l l  at  the same t ime,  the maximum dose equ'ivalent 

at e ither the Serv ice Fac i l ity or the IR from EIS  Volume IV, Appendix 12, Tables 12 . 3 . 1-4 to 12 .3 . 1-17 is reported . 

·Ca lcu latlons 'based on SSC beam Intens ity 3 t imes higher than desi gn specif icat ion .  There Is no rad iat ion produced in preconstruct ion 
act iv i ty. 
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Tabl e 5 . 1 . 6-2  
- ESTIMATED POPULATION DOSE (EQUIVALENT RATE) n :J: DURING CONSTRUCTI ON AND OPERATIONS OF THE sse AT SITE AlTERNATIVES* � U'I <: (.t.) w C1\ 00 Speclflc  Impact Phase AZ CO IL HI  NC TN CO � (person-rem/yr) 

External Radiatj{l1'1 Canst ruct Iyn a il 0 0 0 0 
Operations <0 .001 <0 .001 <0 .001 <0.001 <0. 001 <0. 001 

Ai r Path�i3 Construction2 
A ir  Activation 
Products 0 0 0 0 0 0 

Radon + Progeny 0 . 013 0 . 014 0 . 20 0 . 003 0. 002 0 . 002 

Dperat ions 
A.l r Act ivat ion 
Products 0 . 001 0 . 001 0 . 1 1  0 . 001 <0 . 001 <0 .001 

Radon + Progeny 0 . 026 a . 02e 0 .39 0 . 005 0 . 004 0 . 004 

Total 0 . 027 0 . 029 0 . 50 0. 007 0. 005 0 . 004 

Agui1�ISI Pathwa� Construct ion 0 0 0 0 0 0 

Operat ions 0 0 0 0 0 0 

Toti1l PogylatiQn 

IT1 Dose Eg Rate 
- f!:s!!!..Il!ck9!Q!!!!.l! 
en B2s!lat ion 9 , 400 14, 000 360, 000 1 1 , 000 1 1 , 000 1 3 , 000 
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Tabl e 5 . 1 . 6-2  (Cont) 

ESTIMATED POPULATION DOSE ( EQUI VALENT RATE) 
DURING CONSTRUCTION AND OPERATIONS OF THE SSC AT SITE ALTERNATIVES. 

Phase 

Construction 
sse 
Percent of BKG 

Operat ions 
sse 
Percent of BKG 

AZ CO 

0 . 001 0 . 001 
<0 .001 <0. 001 

0 . 027 0. 029 
<0.001 <0 .001 

IL HI NC TN 
(person-rem/yr) 

0 . 20 0 . 003 0 . 002 0 . 002 
<0 . 001 <0. 001 <0.001 <0 . 001 

0 . 50 0. 007 0 . 005 0 . 004 
<0. 001 <0. 001 <0. 001 <0.001 

TX 

0. 003 
<0 .001 

0 .007 
<0. 001 

1 .  Skyshille .  . 
2 .  Assumes that o n  average duri ng t he  construct ion phase, 5 0X  of the tunnel face wi l l  be exposed and radon wi l l  infi ltrate there. 
3. Tota l of 14 source pOints ( 1 0  service fac i l it ies plus 4 IRs) . Ind iv idual values from EIS Volume IV, Appendix 12 ,  Tables 12 .3 . 1-4 to 

12 . 3 . 1-17.  

·Ca lcu lat ions based on SSC beam i ntens ity 3 t imes higher than design specification .  There i s  no radiation produced in preconstruct ion 
act iv ity. 
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by tunnel engi neeri ng requi rements . I n  areas wh�re the tunnel i s  i n  
sol i d ,  nonporous rock ,  i nfi l trat i on o f  radon gas woul d be reduced . I n  
areas  where the tunnel woul d b e  i n  porous o r  amorphous materi al , where 
radon i nfi l trat i on coul d be a probl em , the tunnel may be l i ned wi th 
concrete for structural stipport . For t h i s asses sment , to max i m i ze 
cal cul ated potent i al i mpact s ,  the tunnel was a s sumed to be unl i ned and 
i n  amorphous  materi al i n  al l cases . Th i s  comment i s  only appl i cabl e to 
the operat i ons  phase  when the tunnel i s  compl ete . Proj ected radon doses 
to the publ i c  dur i ng con struct i on are al so shown i n  Tabl e 5 . 1 . 6 - 2 .  

c .  Neutron Skys h i ne 

Neutron s kysh i ne i s  the resc:atteri ng of neu tron s by a i r  nucl e i  above a 
source back down to the surface of the earth . S i nce neutrons woul d be 
produced cop i ous ly  i n  sse i nteracti on hal l s , cal cul at i on s  were c arri ed 
out to determi ne the s i gn i f i cance of the effect . Bec ause the i nterac
t i on areas woul d be e i ther deeply underground or wel l - sh i el ded overhead 
by both mass/i ve detectors and concrete s h i el d i ng ,  the contri buti on of 
neutron skysh i ne to  the envi ronment at every s i te woul d be l es s  than 
0 . 00 1  mrem/yr ( see Append i x  1 0  and Append i x  1 2 ) . 

3 .  Aqu at i c  Pat hways 

When the sse beam stri kes any materi al  and when the beams col l i de wi th  
each other , many secondary part i cl es are produced that  are energet i c  
enough t o  produce add i t i onal  part i cl e s ; when these add i t i onal part i cl es  
stri ke matter,  they produce a new generat i on of part i cl es and  cont i nue 
to reproduce unt i l the total energy i s  d i s s i pated . I n  the case of 
hadron s at SSC energ i e s ,  " th i s c a scade of part i cl es  woul d take pl ace i n  a 
rel at i vely smal l reg i on of space and woul d be compl etely d i s s i pated 
wi t h i n  abou t 3 5  ft of materi al  ( so i l ) from the source . However ,  the 
i nteract i on of the cascade w i th so i l  would c ause act i vat i on of con st i 
tuents i n  the so i l . Th i s  has  been stud i ed extens i vely  by Borak ( 1972 ) 
and others . There are two l eachabl e i sotopes that are formed i n  suffi 
c i ent quant i t i es whose l onger hal f- l i ve s  al l ow. s i gn i fi cant mi grat i on :  
tri t i um (H-3 ) and �od i um (Na-22 )  ( see Append i x  1 0 ) . 

The EPA standard for publ i c  dri nki ng water i s  based on an annual  dose 
equ i val ent o f  n o  more than 4 mrem from man -made rad i onucl i des i n  publ i c  
dri nki ng water .  

The current E PA standard for tri t i um i n  publ i c  dri nki ng water i s  
20 pCi /ml based on a yearl y dose equ i val ent of 4 mrem . ( EPA has  
proposed to  ra i se th i s to 90  pC i/ml based on  currentl y accepted methods 
of cal cul at i ng dose , but compari sons to EPA standards i n  th i s  document 
are made u s i ng the 20 pCi/ml l i mi t . )  The standard for Na-22  i s  0 . 5  
pCi/ml . If  two or more rad i onucl i des  are present , the s um of  the i r  
annual dose equi val ents shou l d  not exceed 4 mrem . Duri ng normal opera
t i ons , t he l argest  pos s i bl e  source of cascade i nteract i on wi th the soi l 
wou l d  be i n  the two pri mary beam absorbers . The funct i on of the beam 
absorbers i s  to  accept and absorb the spent beams at the end of each 
accel erator cycl e ( about once per day)  and to accept and absorb the ful l 
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beam i n  the case of beam aborts . As de� 19'"led , the bEam absorbers wou 1 d 
be extremely effi-c i €nt in  th i s  funct i on. I t  ha.s been cal cul ated that 
ever the 1 i fet i me of the proposed sse. the tiltal H-3 and Na -22 bu i l dup 
i n  the so i l  downstream of the beam absDrbers would be approx i mate ly  Q . 24 
pCi and 0 . 182 pC i ,  res pe<:t i vely  (Tooh 'i g 1988) . 

4 .  Transportat i on 

In  operati ons and maintenance of  the sse , low- l evel rad i oact i ve waste 
( LLRW) wou l d  be produced . The LLRW annual output i s  est i mated to be 
8 , 000 ft l ( 220  m3 ) conta i n i ng 10 C i . For purp o s e s  of th i s  assessment, 
i t  i s  assumed that the LlRW woul d be transported to the DOE fac il i ty at 
R ich l and , Wa s h i ngton , w ith an av·eragi! o f  ten drum s h i pments and two shi p 
ments o f  l ow speci fic act i v i ty (LSA) boxes pe r  year ( see Append i x }.O) . 
The pri mary rad i onuc1 i des are Mn - S4  and Na -22 . For impact assessment , 
the ent i re waste i s  cons idered to be Na -Z2 s ince i t  poses a h igher human 
hazard potent i al . 

The projected annual dose equ i valent to the dr i vers and total annual 
col l ect i ve popul at i on dose equ 'i val ent are presented in  Table 5 . 1 . 6- 3 . 

Tabl e 5 . 1 . 6-3 

ANNUAL DOSE £QUIVAlEHT fOR THE sse 
T.aANSPORTATI ON Of URW 

AI. co +II 

Tota 1 anua 1 dose to -co Hect ive 
popu lat i on a long route {US '0 . 13 i L Z 1  tl . Z4 
( person-rem/yr, 

Tota l annua l dose for each driver* 499 338 560 640 

(mrem/yr) 

*Assumes two dri vers , the same two drivers would make 12 trips!yr 

TX 

0.31 0 .25 '0 . 22 

835 665 575 
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B .  Hazardous/Toxi c Materi al s  

There are no an t i c i pated publ i c  heal th i mpacts from the HTM ' s that are 
expected to be used i n  the construct i on and operati on of the proposed 
SSC . 

. 

At the Ari zona s i te ,  however ,  a potent i al hazard to the publ i c  woul d 
exi st from the Val l ey Fever spores d i scussed above as an occupat i onal 
concern . I f  the spores were d i spersed as a resul t of SSC constructi on 
acti v i t i e s ,  they coul d be carri ed by wi nds to the adj acent commun i ty and 
cou l d  pose a threat of d i sease to suscept i bl e  res i dents and passersby .  
The i mpact i s  d i ffi cul t t o  assess for t h e  reasons prev i ousl y presented , 
but i t  i ncl udes a smal l r i s k  of seri ous  i l l ness . 

M i t i gat i ve measures woul d be the same whether the ri s k  i s  to workers or 
the publ i c  and woul d serve both groups .  

5 . 1 . 6 . 3  Acc i dent Impacts and Ri s ks 

A .  Rad i ol ogi cal  

Rad i ol og i cal i mpacts from the worst- case acci dent { l os s  of  beam} have 
been Eval uated . Even at three t i mes the des i gn i ntens i ty ,  the dose 
equ i val ent to the max i mal l y  exposed i nd i v i dual  i s  bel ow the annual 
expo sure from n atural background rad i at i on .  

1 .  Los s o f  Ful l Be am 

The acci dental l oss  of the ful l beam at the SSC woul d cause major damage 
to the mach i ne and a cons i derabl e d i srupt i on to the experi mental program , 
as  wel l as create undes i rabl e rad i at i on .  For these reasons , the SSC 
woul d be des i gned w i th suffi ci ent redundancy to protect agai n s t  acci 
dental beam l os s  under every concei vabl e scenari o of mul ti pl e  and s i mul 
taneou s  equ i pment fai l ure . The superconduct 1 ng magnet accel erator at 
Fermi l ab has s i mi l ar redundancy and has  not exper i enced an acc i dental 
beam l oss  i n  i ts operati ng h i story . Even though such an event i s  v i ewed 
as extremel y unl i kel y ,  the i mpacts o f  a ful l beam l oss  have been 
as sessed and the resul ts d i scussed bel ow . 

a .  External  Rad i at i on 

The general p�b1 i c  woul d be protected from external rad i at i on associ ated · 
w i t h  a ful l beam l oss by the s h i el d i ng provi ded by the earth cover .  
External rad i at i on exposure coul d occur in  two areas , di rect l y  above and 
adj acent to the l oss  poi nt and on an axi s tangent to the beam l oss  
poi nt . 

The dose equival ent contd but i on from hadrons d i rectl y above the l os s  
po i nt woul d b e  h i ghl y dependent upon t h e  i nterven i ng sh i el d i ng dep t h . 
The dose decreases by approxi mately a factor of 10  for every yard of 
soi l /rock .  At the average tunnel depth at al l of the s i tes , a l os s  of 
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beam woul d produce no measurabl e dose from hadrons at the s urface . An 
assessment was made ( see Append i x  1 0 ,  Tabl e 1 0 . 1 . 3 -4 )  to determi ne the 
maxi mum hadron dose wh i ch would occur at the shal lowest depth for the 
proposed tunnel . Because the hadrons are absorbed in a short d i s tance,  
the area of potenti al exposure i s  l es s  than 30 ft i n  d i ameter .  The 
probabi l i ty that a beam l os s  woul d  occur i n  a spec i fi c  spot (the shal 
l owest pOi nt)  of t he SSC r i ng i s  less  than 1 i n  1 00 , 000 .  The proba
bi l i ty that an indi vidual wou l d  be at that spot at that i nstant ( l asti ng 
at most ,  one beam revol uti on t i me ,  or 1/3500th of a second) i s  van i sh 
i ngly  smal l .  At the seven proposed S i tes , the comb i n at i on of mi n i mum 
depth and l owest soi l  dens i ty woul d occur at one poi nt on the proposed 
Texas s i te .  I f  a ful l beam l os s  were to occur at th is  parti cul ar point 
on the proposed Texas S i te ,  and an i nd i vi dual were at "that poi nt at that 
i nstant , that i nd i v i dual woul d rece i ve a dose of 2 mrem . 

The muon "beam" wh i ch woul d resul t from a beam l oss  woul d travel at a 
tangent to the r i ng from the po i nt of l oss and woul d not have an effect 
above the tunnel as  was the cas� wi th hadrons . Thi s  muon beam i s  h igh ly 
d i rected ( an approximate vert i cal spread of 1 ft i n  1 0 , 000  ft) . I n  
order t o  rece i ve � dose from th i s  beam,  an i ndi v i dual woul d have to be 
pos i t i oned i n  the pl ane of the beam wh i ch i s  at the depth of the r i ng at 
the l oss pOi n t .  Even then , the total , one-t ime dose from muons woul d  be 
l es s  than the annual dos.e equ i val ent from background rad i ation ( see 
Append i x  1 0 ,  Tabl e 10 . 1 . 3 -8) and woul d  fal l by a factor of about 2 every 
500 ft al ong the tangent l i ne . 

On the tangent l i ne cl osest to the l oss  po i nt ,  i t  i s  not l i kely  that an 
i nd i v i dual woul d be at that prec i se l ocat i on (wi th i n  a few feet i n  the 
hori zontal d irect ion and below ground at tunnel depth) at the prec ise  
i nHant the beam woul d acc idental ly be l ost .  

b .  Ai r PathwaY 

The only a i r  ava i l abl e for the beam to acti vate i n  an acci dental beam 
l os s  woul d be the a i r  i n  the tunnel . The path l ength i n  a i r w ith in  the 
tunnel woul d not be extens i ve ;  any ai r act i vat i on products formed wou l d  
b e  o f  short hal f-l i fe ,  and retention i n  the unvented t unnel for some 3 0  
m i nutes woul d reduce the i r  rad i oact i v i ty to rel easabl e l evel s .  No t  unt i l  
the rad i oact i v i ty i n  the a i r  reached a safe l evel for publ i c  rel ease , 
wou l d  the vent fans be started . 

c .  Groundwater Pathway and So; 1 Act i vation 

The l os s  of the ful l  beam �ou 1 d  resul t i n  the product ion of some rad i o 
act i v i ty i n  the soi l  immed i ately adjacent to the l oss  poi nt by neutrons 
produced from the cascade of part i c l es formed when the protons i nteract 
w i th matter .  
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Stud i e s have been carr i ed out at fermi l ab on  the act i vat ion of  501 1 and 
the s ubsequent l each i ng of rad i onuc1 i des from that so i l . For thi s 
assessment , i t  was assumed that the two rad i onuc1 i des of i nterest , H -3  
and Na -22  (other rad i onuc1 ides formed have very short hal f-l i ves or  do 
not l each apprec i ably from the soi l ) ,  were produced i n  beam l os s  and 
mi grate wi thout di ffus i on di rectly to a water wel l  pos i t i oned at 50  m 
'from the t unnel ( SSC- SR- I 026 1 9B7 ) . S uch a wel l woul d be with i n  the 
control l ed zone for the SSC from wh i ch wel l s  a re excl uded by des i gn .  
Neverthel ess , even i f  al l of the H-3 and Na-22 produced i n  the soi l by a 
ful l beam- l os s  accident reached one part i cul ar wel l  50 m from the tun
nel , the concentrat i on of radi oacti vi ty i n  t hat wel l for each of the 
s i te al ternat i ves woul d be (from Appendi x  1 2 ) : 

0 For Na-22 , i n  pCi/m1 ( EPA standard i s  0 . 5  pC i/m1 ) 

Col orado 0 .042 
1 11 i no i s 0 . 0051 
Mi ch i gan 0 . 0013 
North Carol i na 0 . 060 
Tennessee 0 . 001 2 

0 For H-3 , i n  pCi/ml ( E PA standard i s  2 0  pC i/m1 ) 

Col orado 0 . 24 
I I I  i noi  s 0 . 076 
Mi ch i gan 0 . 027 
North Carol i na 0 . 35 
Tennessee 0 . 043 

It shoul d be noted that , al though the acc idental beam l oss i s  ass umed to 
occur onl y once , the above cal cul at i on t akes i nto account the fact that 
the Na-22 and H-3 wou1 d be l eached out of the soil  over a peri od of many 
years . The numbers appeari ng above are the max ima ( see Append ix 1 2 ) . 
These max i ma woul d appear i n  Col orado and North Carol ina  approx i matel y  2 
years after the aCC i dent ; i n  I l l i noi s ,  5 to 8 year s ;  i n  Mi ch igan, 6 to  
1 2  years ; and in  Tennessee , 8 to 18 years . 

Ari zona and Texas are not i ncl uded i n  the cal cul at i on s  because there i s  
essent i al l y  no groundwater fl ow at tunnel l evel at those sHes . How
ever , i n  these two cases , and i n  the cases where hydrogeol ogic  cond i 

t i ons  at vari ous po i nts  around the tunnel at the  other poss i bl e  s i tes 
are such that there i s  no groundwater fl ow , i t  i s  poss i bl e  to cal cul ate 
the l evel of radioacti v i ty i n  the so i l  as a resul t of a ful l beam l oss.  
The total  aIIIOunt of rad ioact i vi ty produced i n  the soi l  near the tunnel 
by an acc i dental beam l os s  woul d be ( from Appendix I l ) :  

H - 3  9 . 1 x 1 09 pC i 
Na- 22 2 . 4  x 1 09 pC i 

TOTAL 1 . 15 x lOla pC i  
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I n  Append i x  1 0 )  rad i oact i v i ty is  assumed to  be  in  a bl ock of so i l of 
d i mens i ons 4m x 3m x 20m . 

I f i t  i s  further assumed that the rad i oact i v i ty does not move at  al l ,  
that i t  i s  un i forml y d i stri buted throughout the so i l  bl ock ,  and that the 
s o i l dens i ty i s  2 . 24 g/cm3 , th i s  amount of rad i oact i v i ty wou l d  contam i 
nate such an ( underground ) bl ock of so i l  to an average l evel o f  2 1  pe i/g . 
Th i s  i s  to be compared wi th the natural l y  occurri ng rad i oact i v i ty i n  
rocks wh i ch ranges from approx imately 3 0  to 40 pCi/g ( NCRP 45 ) . M o s t  o f  
the rad i oact i v i ty i nduced from the beam l oss (80 percent ,  o r  a�out 
1 7  pCt/g) i s  due to tri t i um wh i ch has a h al f- l i fe of 1 2 . 3  yr . (The  
hal f - l i fe o f  Na-22 i s  2 . 6  yr . )  I n  1 2 . 3  years the amount of rad i oac t i 
v i ty from t ri t i um wou l d  be 8 . 5  pCi/g ; the amount from Na-22  woul d al 
ready be i n s i gn i fi cant . I n  25  years , the amount of r�d i oact i v i ty from 
t r i t i um woul d be 4 . 25 pCi/g . The rad i oact i v i ty woul d  be concentrated 
cl oser to the tunnel and wou l d  d i mi n i s h by about a factor of 10 for e a c h  
meter past the tunnel  wal l . The d i f ferences between the  so i l cal cul at i on 
and the groundwater to a wel l cal cul at i on are : i n  the soi l case , the 
rad i oact i v i ty i s  assumed to stay i n  the same pl ace ; and in  the wel l 
case ,  the rad i oact i v i ty move s  to the  wel l over a peri od of t i me ;  i n  the  
\'/el l case  the rad i oacti vi ty i s  d i l uted by the water in  the aqui fer 
( s ee Append i x  1 2 ) . 

2 .  Loss of  Cool ant i n  a Beam Absorber 

Over the majori ty of the accel erator compl ex , cool i ng water w i l l  be 
c i rcul ated wel l away from areas where beams woul d normal l y  i nteract . 
The onl y notabl e �xcept i on wi l l  be the beam absorbers . The beam 
absorbers woul d  have a graph i te core surrounded by al umi num .  The 
al umi num woul d be s urrounded by steel and the steel by concrete ( see 
Append i x  10 ) . The al umi num cyl i nder woul d be cool ed by a c l o s ed l oop 
water system contai n i ng 1 , 600 l i ters of wate r .  Th i s  water woul d become 
sl i ght ly  rad i oact i ve because of the i nteract i ons of the c a scade wi th the 
water i n  the coi l s .  The only l ong - l i ved rad i on ucl i de produced i s  
tri t i um .  The act i v i ty of accumul ated tri t i um over t h e  assumed SSC 
operat i ng l i fet ime of 25 years , assumi ng 2 x 1 0 1 7 protons per year ,  i s  
0 . 1 4 C 1 . 

The tri t i um i nventory i n  the cool ant cou l d  be reduced or ma i ntai ned at 
some admi n i strat i ve l i mi t by per i od i cal l y  dra i n i ng the system as i s  the 
pract i ce at Fermi l ab .  

The beam absorber woul d conta i n  a l i ner system that woul d be mon i tored 
for any l eaks that might devel op . The l iner system woul d contai n a s ump 
and secondary drai nage system to col l ect and retri eve any water from 
l eaks . I n  the unl i kely event that a l eak shoul d devel op i n  the system , 
i t  coul d be drai ned . I f  al l systems fai l ed ,  the amount of water that 
coul d escape the system woul d be dependent upon the grad i ent establ i s hed 
by the po s i t i on of the l eak and the pressure wi th i n the system . In th i s  
case , the maxi mum l oss  of water i s  es�i mated to be 2 percent .  The 
con sequences of a l oss of 2 percent woul d be s i mi l ar to the rel ease of  
tr i t i um i nto the  soi l from a ful l  beam l oss . 
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The beam absorber i s  being desi gned so that l oss  of cool ant would not 
i mpai r i ts i ntegri ty ,  i . e . , the graph i te i tsel f woul d not be d i rectly . 
cool ed . Thu s ,  the heat generated by a s i ngl e beam dump into the 
absorber wi th no cool ant woul d not damage the beam absorber .  

3 .  Tran sportat i on of Low Level Rad i oact i ve Waste ( LLRW) 

Based on Fermi l ab experi ence , i t  i s  estimated that the SSC would generate 
1 2  s h i pments per . year of LLRW , and that these would  be transported by 
truck from the SSC s i te to DOE ' s  LLRW d i sposal s i te at Ri chl and , Wash i ng 
ton . Each sh i pment woul d  be 600 t o  1 , 000 ft 3 ( total o f  8 , 000 ft 3/yr) of 
sol i d  materi al in contai ners , and woul d contai n 0 . 75 to 1 . 26 Ci ( total 
of 10 C i/yr) of rad i oactive materi al . These assumpt i ons  were used as 
i nput to the computer code RADTRAN - I I I .  

. 

The anal ys i s  resul ted in  t he fol l owi ng ( see Append i ces 1 0  and 1 2  for 
deta i l ed analys i s ) : 

o Total expected val ues of exposure dose to the popul at i on 
as a whol e  i n  an acci dent analys i s  would be l es s  than one 
thousandth of a person - rem per year . 

o Total l atent cancer fatal i t i es woul d  be 1 i n  100  m i l l i on .  

o Total geneti c  effect would be 1 i n  10  m i n i on .  

Transportat i on hazards of sse LLRW could. be eas i ly mi t i gated by : 

o Mi nimi zation of d i stance travel ed . 
o Mi n i mi zati on of generated wastes .  
o Sol i di fication of waste . 

B .  Hazardous/Tox i c  Materi al s 

An acc i dent with cons iderab 1 e potent f a  1 for worker i nj ury wou l d  be a 
major l oss  of  cryogens i n  the t unnel . The l i qu id  hel i um wi thi n the 
superconduct i ng magnets. i s  at a temperature near 4K ( near absol ute 
zero) , and any exposure of any part of the body to such a temperature 
woul d cause severe t i s sue damage . On the bas i s  of prel im inary des i gn 
and experi ence at Fermi l ab and other faci l i t i e s  u s i ng l arge amounts  of 
cryogens ( e . g . ,  NASA) , the DOE cons i deres the i mpacts of a l arge- scal e 
cryogen l oss on human heal th and safety would  be smal l because workers 
encounteri ng such a rel ease woul d  be abl e to evade the "p l ume" of escap
i ng materi al rather eas i l y by ei ther wal king or rid ing the transporter 
ahead of i t .  In add i t i on ,  stud i es have shown that the cryogen i c  vapors 
woul d  tend to strat i fy near the cei li ng ( hel i um) or the fl oor ( n i trogen ) 
i n  the tunnel env i ronmen t ,  thus al l owi ng for the rema i n i ng a i r  space to 
prov i de suffi c i ent oxygen for workers to breathe as they escape the 
area . Personnel woul d  not normal l y  be i n  the tunnel when cryogens are 
present ( SSC Central Des ign  Group 1988) . 

l CHP5V3318821 E I S  Vol ume I Chapter 5 



Env i ronmental Consequences and Mi t i gati ve Meas ures 5 - 1 50 

Mi t i gati ve measures to prevent or mi n i mi ze the rel ease of cryogens 
i ncl ude el ements of the sse des i gn such as  pressure sen sors ; pressure 
rel i ef val ves and vent systems ; strateg i cal ly  l ocated shutoff val ves ; 
and warn i ng sensors for oxygen , hel i um ,  and n i trogen strateg i cal l y  pos i 
t i oned throughout the tunnel . 

Rel ease of  cryogens at the serv i ce areas presents no probl em to the 
publ i c .  The cryogens  (hel i um and n i trogen)  are nontox i c and woul d 
read i ly  d i s s i pate i nto the atmosphere " 

C .  Safety 

The most seri ous acc i dent that coul d occur i n  the category of safety 
hazards i s  a fi re i n  the tunnel . The SSC techn i cal components that 
woul d be i n  the tunnel are des i gned to be non - fl ammabl e or fi re
res i stant . Very l i ttl e i n  the way of combust i bl e  mater i al s woul d be 
present i n  the tunnel duri ng normal operat i on s ,  thus effect i vely  el i m
i nati ng the r i sk  of  fi re i n  the tunnel duri ng operat i on s .  I f  scmehow a 
fi re d i d  devel op , even a rap i dl y- spread i ng fi re , the beam coul d be 
extracted ( i n  1/3000th of  a second) and rad i o l og i cal effects of  the beam 
woul d not contri bute to the probl em . The res i dual rad i oact i v i ty i n  the 
tunnel  woul d be essent i al l y al l in  metal l i c ,  nonfl ammabl e materi al . 

However ,  there i s  a r i sk that a fi re coul d occur duri ng the construct i on 
and i n stal l at i on of  the proj ect . The i mpacts of a tunnel fi re coul d be 
most serious i n  the t i me peri od before the ful l i nstal l at i on of the ven
t i l at i on system and the warn i ng sensors/al arm system . Add i t i onal mate
r i al s wou l d  be in  the tunnel at  that t i me and a number of tasks  woul d be  
taki ng pl ace ( such as wel d i ng )  that  coul d i ncrease the poss i b i l i ty of a 
fi re . (There woul d be no cryogens i n  the tunnel at th i s  t i me . )  Person 
nel  tra i n i ng and i mpl ementat i on of fi re protect i on procedures woul d be 
the pri mary means of fi re prevent i on and control , wi th  spec i al emphas i s  
on these duri ng con struct i on and i nstal l at i on .  

The most common safety hazards  associ ated w ith  any l arge construct i on 
project are traffi c acc i dents . Truck traffi c expected for del i very of 
construct i on materi al s and haul i ng spoi l s  to d i sposal s i tes  has been 
est i mated for al l s i tes ( see Tabl e 5 . 1 . 6-4 ) . The fewest truck m i/yr 
were about 2 m i l l i on for the  Tennessee s i te .  The greate st , 1 9 . 5  mi l 
l i on , was est i mated for the Ari zona s i te .  

Us i ng state acc i dent rates (average for al l types of veh i cl e s ) , the 
i ncreases i n  i njury acc i dentS/ i njuri es and fatal aCC i dents/fatal i t i es 
due to truck traffi c were est imated . The est i mated number of i nj ury 
acc i dentS/ i njuri es per year ranges from 2 to 40 ; the number of fatal 
acc i dents/fatal i t i es i s  est i mated to be much l ess  than one per year . 
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Table  5 . 1 . 6-4 

METHODOLOGY USED TO CALCULATE ESTIMATED INJURI ES AND DEATHS 
DUE TO TRUCK TRAFFIC FROM SSC CONSTRUCTION AND SPO I LS D ISPOSAL 

Ca lcu lat i on Parameters 

No . of truck t r ips/dayl 

Construct i on mater i a l s  

Spoi ls  d isposa 1 

Truck tr ip  d istance2 

Construct ion mater ia. l s  

Spo i ls d i s posa 1 

Tota l truck mi/d3 

Construct ion mater i a l s  

Spo i ls d isposa l  

Contlined tota 1 

Tota l truck mi/yr4 

(mi l l ions)  

Statew ide acc ident rateS 

(per 1 00 m i l l i on m i l 

Inju r i es 

Injury acc idents6 

Fata l i t i es 

Fata l acc i dents7 

AZ 

93 

480 

40 

70 

7 , 440 

67 , 200 

74 , 640 

19 . 406 

205 

3 . 2  

Projected max. annua l rates due 

to sse truck traff ic 

Injuries/yr 40 

Injury acc idents/yr 

Fata l i t i es/yr 

Fata l acc idents/yr 

0 . 62 

co 

86 

480 

75 

25 

12 , 900 

24 , 000 

36 , 900 

9 . 594 

107 

2 . 2  

1 0  

0 . 21 

IL  

64  

480 

40 

1 0  

5 , 120 

9 , 600 

14 , 120 

3 . 827 

248 

2 . 2  

9 . 5  

0 . 08 

I'll 

95 

480 

70 

15 

1 3 , 300 

1 4 , 400 

27 , 700 

7 . 202 

229 

2 . 4  

16 

0 . 1 7  

Ne 

103 

480 

25 

5 

5 , 1 50 

4 , 800 

9 , 950 

2 . 587 

214 

3 . 1  

5 . 5  

0 . 08 

TN 

81 

480 

40 

6 , 480 

960 

7 , 440 

1 . 934 

1 1 8  

3 . 0  

2 . 8  

2 . 3  

0 . 05 

TX 

74 

480 

45 
25 

6, 660 

24, 000 

30, 660 

7 . 972 

103 

2 . 4  

2 . 1 

8 . 2  

0 . 1 7 

1 .  Tr ips for construction mater ia l s  ate based on maximum estimate . Tr ips for spo i ls d i sposal 
are based on worst case of 10 tunnel bor ing machines running s imu ltaneously .  

2 .  Assumed construct i on ��ter i a l s  wou ld come from c losest large metropo l i tan area . Spo i l s  di sposal  
d istance was based on most l ikely (worst case) choice of the opt ions presented by each state . 
The actual d istances traveled may be lower . 

3 .  Based on roundtr i p  m i l eage . 
4 .  Based on maxinl1.ll1 nllT1ber of trucks for 260 days . 
5 .  Includes a l l  types of  veh i c les and i s  a statewide average va lue .  Commerc i a l  veh i c le rate would be 

lower and rates for the spec i f ic sse area wou ld be different from the state average . These data 
are not read i ly ava i lable. Also,  some stat i st ics are g i ven as i njuries per 100 mi l l ion VMT and 
others as injury acc idents per 100 m i l l i on VMT . No cons istent data from state to state .  

6 .  Hu lt i p l e  injur ies ma y  result from an i njury acc ident . 
7 .  MU l t iple  fata l it ies ma y  resu lt from a fata l acc i dent . 
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Eovi ronffiental Consequences and Mitigat i ve Measures 5 - 1 52 

Sect i on 5 . 1 . 7 . 1  i s  a s i te - spe.ci fic l and use i llpact assessJnent conducted 
at both the reg ional and fac il ity l evel . Impact.s i n  the l atter case 

. are addressed fi rst , fol l owed by eval uat i on s of the i mpl i cat i ons at the 
regi onal l evel . The focus of the assessment i s  to determi ne how SSC 
project devel opment woul d al ter l and uses i n  the affected areas . I n  
order to  do  th i s , the affected envi ronment i s  descri bed fi rst , fol l owed 
by a a defi n it i on of sse project fac i l i t i es by characteri s t i c  l and 
use/zon i ng des i gnat i ons  ( see Chapter 4 ) . Compari sons are made between 
ex i st i ng and proposed 1 and use fo 1 1  owed by the assessments thelllS.e hes . 
For th i s  assessment , " faci l i ty" means the l and requi red by the DOE pl us 
a 1 , 000- ft band on e i ther s i de of the s i te boundari es . " Regi onal " means 
the count i es where the property i s  l ocated . 

land use changes caused by SSC project dEvel opment , i nclud i ng the rel o
cat i on of affected property owners , woul d create a number of i nd i rect or 
secondary i mpacts s uch as i ncreased demand on hou s i ng suppl ies ; tax base 
changes ; changes i n  transportat i on ,  traffi c ,  and c i rcul ati on ; chang.es i n  
background no i se l evel s ;  changes i n  scen i c/vi sual character ; and 
i ncreased devel opment pressure . Each of these concerns a.re addres sed i n  
the fol l owi ng other resource -spec i fi c  sect i ons o f  thi s chapter : Noi se 
( Sect i on 5 . 1 . 4 ) , Soci oeconomi cs and Infrastructure ( Sect i on 5 . 1 . 8) � and 
Scen i c  and Vi sual Resources ( Sect i on 5 . 1 . 1 0 )  . 

. 

Sect i on 5 . 1. 7 . 2 addresses i mpacts resu  1 t  i ng from the total and permanent 
removal of prj me ,  un i que , and i mportant farml ands due to construction of 
SSC un i ts ,  i . e . , l ands that are phys i call y  covered by bu i l d i ngs , roads , 
and spoi l s  s i tes . 

5 . 1 . 7 . 1  land Use 

A .  Compari sons Between Exi sti ng and Proposed land Use Changes 

Standard i zed l and u se/zon i ng des i gnati ons are used for determi n i ng ' the 
l and use changes associ ated wi th project devel opment and the degree of 
di fference expected . The resul ts are presented in Tabl e 5 . 1 . 7- 1 . A 
"major" degree of d i fference i s  ascri bed to those cases where there i s  
l i kely to be a whol esa l e  change i n  l and use/zon i ng character,  such as a 
change from -rural " or " agri cul tural - to a ll-medi um i ndustri al lt  use . A 
"mi nor" degree of di fference i s  ascri bed to those cases where there i s  
l i kely t o  b e  a percept i bl e  sh i· ft i n  l and use/zon i ng character, but l ess  
so  than wi th the other case . 

Upon revi ew of the �data presented i n  the tabl e ,  i t  appears that d'esp·ite 
obv i ous vari at i ons i n  regi onal sett i ng s ,  there i s  a h i gh degree o.r con
gruence among the seven s ites i n  terms of types of l and use changes 
ant i c i pated by SSe. project development . As a resul t ,  the foll owing 
general i zat i ons can be made : 
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Tabl e ·5 . 1 .7-1  

- DI FFERENCES EXHIBITED BETWEEN EXISTING AND PROPOSED LAND USE/ZONING DESIGNATIONS n 
FOR SITE-SPEC I FIC PROJECT FAC ILITI ES REQUIRING BUI LD ING CONSTRUCTION :::r: � U'I < W w Assoc iated CURRENT USE/ZONI NG -CO SSC Project Fac i l ity Zon ing Des ignat ion Ari zona Colorado I l l i no i s  Michigan Hor:th Carol i na · Tennessee Texas CO N U'I Campus Area A Medium Industrial  Rural Agr lc Inst lt/Resrch Agrlc Rural Rura 1/Res Id Agrlc/Rura 1 . 

Injector Area 8 Medi um  I ndustria 1 Rural Agr lc Instl t/Resrch Agrlc Rura l/Mi l Rural/Res ld Agrlc/Resld 
Major 

Intermediate Access 
Areas E � =' 

El l ight I ndustr ial Rllral Agrlc Mixed Agrlc Rural Rural/Resld Wooded < .... 
EZ l ight Industr ial Rura l Agrlc Fann Mob. Halle Dlst .  Agr lc Rura 1/Res Id Pasture � 0 E3 L Ight Industr ial Rural Agrlc . Mixed Agrlc For Agrlc Agrlc =' 
E4 L Ight Industr ial Rural Agrlc Mixed Agrlc Resld For Agrlc iiJ E5 L I ght I ndustrial Rura l Agrlc Fann Agrlc For For Range ::s 
E6 L i ght I��str la l  Rural Agr lc Fann/M I xed Agrlc For Agr lc Past/llet l r+ 
E7 L I ght I ndustr ial Rura l "gr lc Fann/Mlxed Agrlc Rural/For Rural Agrlc AI .... 
E8 L Ight Industrial  Rural Agr lc Mixed Agrlc Rural/For Rural Range/Vet 1/ Agr n E9 L Ight Industr ial Rural Agrlc Resl d  Agrlc Agrlc/For Rura l/Res Id Wet land 0 
ElO L Ight Industr ial Rural Agrlc Mixed Agrlc Agrlc Rura 1/Res I d Pasture ::JI 

'" 
ItI 

Service Areas F .0 C (t) 
Fl Medi um  'Industrial Rural Agr lc Mixed Agrlc Rural Rura l/Resl d Pasture � FZ Medium Industria 1 Rural Agr lc Resid Agrlc Agr ic Aural/Resld Past/Range 11) 
F3 Medium Industrial Rura l Agr \c Agr lc/M lxed Agrlc Res ld Agrlc Agrlc D lstr '" 

� F4 Medi um  Industrial Rura l Agr lc Fann/M I xed Agrlc Agrlc Agr lc Agr lc AI 
- F5 Med lww Industrial Rural Agrlc Farm/Mixed Agrlc For Agrlc Range =' V) F6 Med ium Industrial  Rural Agrlc Fann/Mlxed Agrlc For For Range/Wet l Q. 
< F7 Med ium Industrial  Rural Agrlc Fann/Mlxed Agrlc Agrlc/For Rural Agr lc X 0 F8 Med ium Industrial Rura l Agr lc Estate/Mi xed Agrlc For/Agrlc Rural Agrlc 

.... 
.... r+ c F9 Medlin Industria 1 Rura l Agr lc Manu/Mixed Agrlc For/Agrlc Rura·l/Res l d  Agrlc .... 

it ICI FlO Medium Industrial Rura l Agrlc Resrch/M I xed Agrlc Rural Rura 1!Res Id Agrlc AI r+ 
- Interaction Points and 

.... 
< n Exper lmenta 1 Areas I( CD :r AI X � tel l ight Industr ial Rural Agrlc Inst/Agrlc Agrlc Rural Rural Agrlc  I'D r+ K2 L Ight I ndustr ial Rural Agr lc Inst/Agrlc Agrlc Rural Rural Past/Range AI I'D III 

� 1(3 L Ight Industria 1 Rura l Agrlc Fam Agrlc For For/Agric Range c 
K4 L I ght Industr ial  Rural AgT'ic Fann ' Agrlc Agr lc Agrlc Range � U'I I'D 
K5 L Ight Industr i a l  Rura l Agr lc Farm Agrlc Agrlc/For Rura l/for Pasture 11\ 
K6 L ight Industrial Rural Agrlc Fann Agrlc Agrlc/For Agrlc Pasture 

U'I 
I 

-U'I W 
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o Three types of sse project faci l i t ies are expected to exh i bi t  
majOt4 degrees of d ifference i n  1 and use :  campus  are a  A. 
i njector area B ,  and serv i ce areas F .  

o Two types of sse proj ect fac i l i t i es are expected to exbi b i t 
m i nor degrees of d ifference i n  l and use : i ntermediate aece,ss 
areas E and i nteracti on po i nt s  and experi mental areas � .  

The onl y except i ons  t o  these general i zati ons ' are the I l l i no i s  and 
M i ch i gan s i tes , wh i ch have port i ons of the SSC flr'oject s i ted i n  com 
pat i bl y  zoned areas . I n  add i t i on ,  the M i chigan i ntermed i ate acces s area 
E -2  s i te i s  l ocated i n  an area that i s  currently loned as a mobi le- home 
d i str i ct .  As such , the s i te i s  -tl ass i fi (;d as h av i ng a "majo:r" degree of 
d i fference . The proposer has  i nd i cated that i t  woul d rel ocate the 
ex i st i ng mob ; 1 e - home park, t hereby caus i ng the ad,j acent land use to 
revert to  a more characteri st i c  agri cul tural sett i ng ,  and therefore be 
cl a�s i fied as a Pmi nor" degree of d i ffer2nce . 

B .  ASSeS Sln8nt of Land Use Changes - Local Imp�ct 

The l and use/zon i ng desi gnat ion changes i dent i f f ed are used to measure 
i mpact. For thi s asse ssmen t ,  al l l and us�  changes for pri mary project 
fac i l i t i es are con s i dered to be l ong- term , though not i rrevers i ble ,  
s i nce sse proj ect fac i l i t i es can concei v�bl y be removed w i th curre�t 
l and uses rei nstat.ed . The onl y di scri minator then i s  magn i t ude or s i ze 
of the impact s .  Th� fol l ow i ng general i zati o�s can be made about the 
s i tes . Those fac i i i t i es that produce l arge ,  mea surabl e i mpacts are 
campus area A ,  where construct i on wou ld  i nvol ve approxi matel y 200 acres 
out of the 3 SD- acre total surface area requ i red ; i njector area B ,  where 
constru ct i on woul d i nvol ve approxi mately 280 acres out of the 1 , 100- acre 
total ' surface area requ i red ; and serv i ce areas F ,  where constructi on 
wou l d  i nvol ve approx 'i mately 2 . 5  acres at each of the ten s i tes , fer a 
-25 - acre total s urface area requ i red . Experimental hal l constructi on ( K  
areas ) woul d d i stur-b 5 -23 acres per hall . Those fac i l i t i es produc i ng 
smal l measurabl e i mpacts are intermed i ate acces s  areas E ,  whe.re con 
structi on wou l d  i nvol ve approxi mat.nly 1 acre at each o f  the ten si tes , 
for a lO -acre total surface area requ i red . As stated before, the only 
excepti ons are I l l i no i s  and M i c h i gan , where p resent l and uses i n  some 
areas are compat i bl e  w i t� proposed SSC l and use . 

C .  Eval uat i on of Deyel opment Impl i cat i ons - Reg i onal Impact 

S i te- spec i fi c  eval uat i on s  of  regional i mpacts  compare hypothetfcal l and 
use devel opment with the SSC w ith  probabl e devel opment wi thout the sse . 
Near c1 uster quadY'ant devel opment woul d 1 i kel y spawn the greatest amount 
of associ ated l and use changes due to the types of act i v i t i es and empl oy
ment associ ated wi th campus  area A,  i njector area a ,  two i nteract i on 
po i nt�  and experi mental areas K ,  four serv i ce areas F ( i ncl udi ng the one 
l ocated i n  the i njector area ) , and two i ntermed i ate access areas L As 
a resul t ,  a h ost of need,s would emerge "  some of wh i ch W9ul d  be suppl i ed 
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by fi rms l ocated i n  new devel opment areas out s i de the ' entrance area and 
al ong the major access road l ead i ng to campus area A .  The range of new 
devel opment woul d l i ke ly  i ncl ude a mi x of retai l  bus i nesses , such as 
automobi l e  serv i ce stat i on s , restaurants ,  and personal serv i ces  esta.b-
1 i shments ; hotel s/motel s ;  techn i cal support serv i ces , such as computer 
and other equ i pment serv i c i ng centers ; and project-rel ated research and 
technol ogy ( R&D) s llpport and/or spi n -off fi rms . 

Far cl uster quadrant devel opment woul d l i kel y promote the second greatest 
amount of  associ ated l and use changes due to the types of  act i v i t i es and 
empl oyment as soc i ated w i th four i nteract i on po i nts and experi mental areas 
K; three servi ce areas f; and two i ntermed i ate access  areas E .  As a 
resu l t ,  dai l y  needs of workers woul d  emerge , some of wh ich  woul d be sup
pl i ed by retai l  bus i nesses l ocated in e i ther nearby communi t ies  or i n  
newly devel oped areas l ocated al ong the peri phery o f  the far cl uster 
area . The range of new reta i l  bus i nesses woul d l i kel y i ncl ude auto
mobi l e  serv i ce stat i on s ,  fast-food eateri es , and restaurants .  

Upper and l ower arc quadrant d evel opment woul d l i kel y promote l ow l evel s 
of  associ ated l and use changes due to the peri od i c  spac i ng of  three 
i ntermed i ate access areas E and three serv i ce areas f, per quadrant . As 
a resul t ,  l i ttl e i n  the way of retai l bus i ness  devel opment woul d emerge . 

The devel opment scenari o  w i th  the SSC appears to be an appropri ate model 
for l i kel y devel opment in Mi chi gan , North Carol i na ,  Tennessee , and Texas . 
The devel opment scenar i o  does not seem to fi t as wel l for Ari zona ,  
Col orado , and I l l i no i s .  The Ari zona and Col orado s i tes  are s i mi l ar to 
each other i n  that both s i tes are l ocated i n  rural areas where there i s  
a l ack  of e i ther current transportat i on acces s  and/or a network of 
settl ements to serve as nodes for commerci al growth . The I l l i no i s s i te 
d i ffers from the devel opment scenari o because of i ts general l y  rura1 / 
suburban l ocat i on where there i s  a suffici ent busi ness and commerci al 
base from whi ch to support the needs of SSC workers . 

SSC project devel opment i n  Ari zona woul d ,  undoubtedly ,  create more 
demand for and pressure on exi st i ng BlM-managed recreat i on and wi l der
ness resources i n  the projact are a .  sse project devel opment woul d cause 
a sh i ft i n  cl ass i fi cat i on of the area by BLM from a " semi -primi t i ve ,  
motori zed " area t o  a " roaded , natural " area . Th i s  represents a one- step 
change toward " modern urban" forms of recreat i on opportun i t i es i n  BLM ' s  
l exi con . Al l three BLM W i l dernes s  Study Areas (WSA) , i . e . , north 
Mari copa Mounta ins  (AZ-020 - I S7 ) , south Mari copa Mountai n s  (AZ - 020 - 1 63 ) , 
and Butterfi el d Stage Memori al (AZ-020- 164) , woul d experi ence a 1 0ng
term l oss  of wi l dernes s  character as a resul t of sse project devel op
ment . Th i s  woul d occur both in the di rectl y  i mpacted areas and in the 
l arger v i ewshed areas of each respect i ve WSA , as  v i s i tors ' percepti ons 
of natural ness woul d be adversely affected . SSC project and as soci ated 
devel opment woul d cause a l oss  of natural ness and wou l d  l i kely l ower or 
even e l im i nate sol i tude and sens i t i ve recreat i on opportun i t i es . 
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sse project devel opment i n  Ari zona wi l l  re s u l t i n  i nconven i ence to l i ve
stock graz i ng operat i ons permi tted by the  BLM . Increased acces s i bi l i ty 
may resul t i n  vandal i sm to l i ves toc k  management i mprovements , such as 
fenc i ng and stoc k ponds . Graz i ng management un i t s  may need to be segre
gated as new roads are i nstal l ed and fac i l i t i e s  are fenced . As a resul t ,  
graz i ng al l otment permi ttees may need to i ncrease the s uperv i s i on of 
thei r operat i ons . 

Projected l and uses near the proposed sse s i tes  woul d be s i gn i fi cantly 
d i fferent than if the SSC were not  constructed at that s i te .  The onl y 
except i on appears to be I l l i no i s .  The greatest changes are expected 
cl ose to the near and far cl uster wi th mi nor or no changes i n  the 
v i c i n i ty of the upper and l ower arcs . 

5 . 1 . 7 . 2  1.rnP..acts of SSC on Farml a!lds at the Proposed S i te s  

Tabl e 5 . 1 . 7- 2  shows con s i derabl e d i fferences between t h e  total o f  farm
l and acreages ( as defi ned i n  the Fat'ml and Protecti on Pol i cy Act )  i m
pacted by the types of proposed acti on s . The Ari zona s i te has  no 
i mpacted acreage . The North Carol i na and Tennessee s i tes  have the 
h i ghest est i mate of i mpacted farml ands . These are determi ned by the 
construct i on of 25 . 3  mi  of a four- l ane h i ghway in North Carol i na and by 
the construct i on of spoi l s  d i spos al  s i tes  i n  Tennes see amounti ng to  
approxi matel y 360  acres . Hal f of the i mpacted prime farml ands i n  
Col orado are due to the S8 m i  two - l ane h i ghway connect i ng the s i te to 
Denver, and one- th i rd of the i mpacted farml ands i n  Texas are due to 22  
mi  of two- l ane paved road s ant i c i pated to  be  constructed al l around the  
s i te .  

Among al l categori es the con struct i on of new roads represents the h i gh
est i mpact when al l s i tes are cons i dered together : an  average of 38 . 5  
percent of i mpacted farml ands at�e due to road con struct i on .  Al though 
the proport i on of farml ands covered by spo i l  d i sposal s i tes  i s  l es s  than 
one - fi fth of the i mpacted farml and acreage , th i s  category d i fferent i ates 
s i tes con s i derabl y because of i ts l arge range ; the I l l i no i s s i te has no' 
acreages of farml ands u sed for spoi l s  d i sposal s i te s ,  wh i l e  the 
Tennessee s i te covers more than 100 acres of farml and for spoi l s .  

The esti mated total permanentl y removed prime and i mportant farml and : 

Ari zona 
Col orado 
I I I  i no i  s 
Mi ch i gan 
North Carol i na 
Tennessee 
Texas  

o acres 
819  acres 
197 acres 
341 acres 
955 acres 
606 acres 
588 acres 

None of these acreages i s  as much as one percent of the total prime 
farml ands i nventory of the seven reg i ons . 
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Tabl e 5 . 1 . 7-2 

SUMMARY OF PERMANENTLY CONVERTED AND TEMPORARILY 
DISTURBED FARMlANDS IN THE sse REGION 

Permanentl y  Converted Temporari l y D i sturbed 

Pri me 

o 

o 

185 

205 

630 

4 1 5  

430 

Important 

o 

8 1 9  

1 2  

1 3 6  

3 2 5  

1 9 1  

158 

Pri me 

o 

o 

2 1 7  

3 4 6  

459 

341  

297 

Important 

o 

1 , 1 29 

1 4  

230 

237 

157  

1 09 
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5 . 1 . 8 Soci oeconomi cs and I n frastructure 

5 . 1 . 8 . 1  Economi c Act i v i ty, labor force,  and Income 

The l ocat i on of the proposed sse s i tes and the i r  assoc i ated Reg i ons  of 
Infl uence ( RO I )  for the soc i oeconom i c  analyses are shown i n  f i gure 
5 . 1 . 8 - 1  through 5 . 1 . 8- 7 . The RaJ i ncl udes al l the count i es shown for 
each s i te i n  these fi gures . Two l evel s of i mpact are eval uated for each 
state : reg i onal for the areas shown i n  the fi gures and l ocal for the 
count i es i n  wh i ch the SSC woul d actual ly  be s i ted . 

I t  i s  not poss i bl e  to pred i ct wi th  certa i nty the deta i l ed reg i onal l abor 
market characteri st i cs more than a decade i nto the future or the extent 
of l ocal h i r i ng and worker i n -m i grat i on .  A reference case was 
constructed for each reg i on to provide an i nd i cat i on of the l i kel y con
o i t 1 0ns , i ncl ud i ng the l i kely extent of worker i n -mi grat i on due to the 
SSC . Depend i ng on the worker category treated , th i s  reference case 
cons i dered the s i ze of each reg i on ' s  l abor force ,  recent unempl oyment 
rates , and adul t educat i on l evel s .  The approach taken i n  each category 
i s  as fol l ows : 

o Con structi on c raft l abar i s  assumed to i n -mi grate i nversel y to 
each reg i on ' s  unempl oyment rate ,  as shown by resul ts oJ a 1 979 
work force survey coveri ng 51  l arge con struct i on proj ects 
( U . S .  Army Corps of Eng i neers 1981 ) .  

o D i rect cl eri cal workers and al l secondary workers are assumed 
to i n -m i grate as a funct i on of the rat i o  of the reg i on ' s  un-
empl oyment rate to · the rate for the nat i on .  � 

o Di rect techn i cal  workers are assumed to i n -mi grate as an 
i n verse funct i on of the s i ze of the reg i on ' s  unempl oyed l abor 
force , and i nversel y wi th the rat i o  defi ned by the percent of  
the reg i on ' s  adul t popul at i on wi th 1 6  or more years of 
educat i on compared to that percentage for the nat i on .  

o SSC managers , phys i c i sts , and other profess i onal s (except for 
v i s i t i ng sc i ent i sts , al l of whom wou l d  be i n -mi grants)  are 
assumed to i n -mi grate as an i nverse funct i on of the adul t 
educat i on rat i o  used for techn i cal workers , and al so i nversel y 
wi th the reg i on ' s  l abor force s i ze .  

D i rect rel ocat i ons  o f  res i dences and busi nesses because o f  l and acqu i 
s ; t ; on are an i mpact of  the proj ect ( see Tabl e 5 . 1 . 8- 1 ) . Rel ocat i ons 
are subject to federal rel ocat i on benefits  descri bed i n  the Un i form 
Rel ocat i on Ass i stance and Real Property Acqu i s i t ; on Pol i c i es Act of 1 970 
( Publ i c  law 9 1 - 646)  and the DOE rel ocat i on rul es "Uni form Rel ocat i on 
As s i stance and Real Property AcqU i s i t i on for federal and federal ly  
Ass i sted Programs " ( 1 0 CfR  1 039 ,  51  fR  7000) . 
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Fi gure 5 . 1 . 8- 1  
SOC IOECONOMIC REGION OF INFLUENCE FOR PROPOSED 
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Fi gure 5 . 1 .8-2 

SOCIOECONOM IC  REGION OF I NFLUENCE FOR PROPOSED 
COLORADO S ITE 

) BOULDER 

- -DEN''f!-? 

LOGAN 
WElD 

MORGAN 

ADAMS � -'�HINGTON 
YUMA 

oJ r'i7 ARAPAHOE J�C N �� __ � __________ �� ____ � ____ � ______ � }OU� EL9ERT KIT CARSON 

UNCOLN 

Area Mopped 
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Fi gure 5 . 1 .8-3 
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Fi gure 5 . 1 . 8-4 

SOC IOECONOMI C  REGI ON OF I NFLUENCE FOR PROPOSED 
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fi gure 5 . 1 . 8-5  

SOCIOECONOMIC REGION OF INFLUENCE fOR PROPOSED 
NORTH CAROLINA SITE 
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F; gure 5 . 1 . 8- 6  

SOCIOECONOMIC REGION OF  INFLUENCE FOR PROPOSED 
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Fi  gure 5 . 1 . 8- 7  

SOCIOECONOM IC  REGION OF INFLUENCE FOR PROPOSED 
TEXAS SITE 
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Tabl e 5 . 1 .8- 1 
SUMMARY OF SITE-SPECIFIC LAND ACQUISITION PLANS - PARCELS 

PROPOSED PARCEL ACQUI S I T I ON 

Tct a l  Nlmlber of Parce ls 
Affected 

Fee S imp le 
Strat . Fee 

Affected Parce l s ,  
by Ownersh i p  

Federa l 
State 
Loca l 
P r i vate 

Tota l N:nber or 
Ownersh ips 

Fee S imp le  
Strat . Fee 

Tcta l Number of 
Re locat ions 

• Not furn i s hed by the State p roposa l 

Arizona 

224 

224 
o 

82 
5 
o 

137 

139 

139 
o 

6 

Colorado 

157 

157 
0 

0 
4 
0 

153 

67 

67 
0 

23 

I l l i no i s  Michigan 

3 , 3 05 801 

437 333 
2 , 868 4 68  

* * 

2 , 750 687 

* 286 
401 

2 1 9  221 

North 
Caro I i na 

826 

• 
* 

* 

780 

* 
* 

180 

Tennessee Texas 

898 614 

434 3 1 8  ", 
464 296 
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< ..... 
"'1 

* • 0 :.:s :3 
(1) 
::I 
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These l aws cover the payment of fa i r  market val ue for acqui red property 
and spec i fi c  rel ocat i on benefi ts such as payment toward s mov i ng and new 
res i dence purchase . 

The total number of affected l andowners and ten ants woul d create an 
i ncremental demand for housi ng and busi ness property i n  the RO I ' s .  The 
c hange i n  the qual i ty of l i fe i s  d i scus sed i n  Sect i on 5 . 1 . B . S .  

F i ve types of i mpacts are presented bel ow . These are : 1 )  economi c act i 
v i ty ,  l abor force , and i ncome ; 2 )  demograph i cs and hous i ng ;  3 )  publ i c  
serv i ces ; 4 )  publ i c  fi n ance ; and 5 )  qual i ty of l i fe/soc i al wel l - be i ng .  
The d i scuss i on presented bel ow i s  quant i tat i ve where pos s i bl e , al l owi ng 
compari son of i mpacts ag a i nst  basel i ne trends i n  the reg i on s  as wel l as 
compari son of i mpacts among s i tes . 

Two years are u sed for comp a r i son and for i l l ustrat i ve purposes  i n  th i s  
chapter, the peak year of con struct i on ,  1 992 ; and the fi rst year of ful l 
operat i on s ,  2000 . The peak year of construct i on represents the maxi mum 
number of persons i nvol ved i n  con struct i on for most trade s . I t  therefore 
represents the peak effect i n  terms of i mpact on commun i t i e s . The f i rst 
year of ful l operat i on s  represents the approxi mate l evel  of  empl oyment 
through the re st of the l i fe of the SSC . 

D i rect economi c i mpacts from SSC con struct i on and operat i on s  woul d not 
vary substant i al l y among the seven reg i ons . I n d i rect and i nduced i mpacts 
woul d exh i b i t  a greater range , however ,  because of d i ffer i ng economi c 
cond i t i on s  i n  the vari ous  reg i on s . There woul d be marked d i fferences 
between reg i on s  i n  terms of  total SSC - rel ated i mpacts rel at i ve to base
l i ne  cond i t i on s .  

Total SSe - rel ated empl oyment i mpacts , i ncl udi ng both d i rect and i nd i rect , 
at the peai of construct i on act i v i t i es range from about 9 , 400  j obs i n  
the Tennes see reg i on to about 1 0 , 500 jobs i n  the I l l i no i s reg i on ( see 
Tabl e 5 . 1 . 8 - 2 ) . Most of th i s  vari at i on i s  c aused by d i fferences  i n  
secondary ( i nd i rect and i ndu c ed ) econom i c act i v i ty .  Peak  d i rect empl oy 
ment i mpacts ( i n  1 99 2 )  woul d  be about 3 , 500 j obs i n  the I l l i no i s  reg i on ;  
about 3 , 800 to 3 , 900 jobs i n  Mi ch i gan , North Carol i na ,  Tenne s see ,  and 
Texas ; and al most 4 , 000 jobs  i n  Ari zona and Col orado . 

Peak secondary empl oyment ranges from 5 , 000 to 6 , 000 jobs . I l l i noi s 
woul d h ave a h i gher second ary empl oyment i mpact than other s i tes  because 
of h i gher numbers of tran s act i on s  among i ndustri es and other h i gher 
i nd i rect effects wh i ch are reg i onal  characteri sti c s . 

When ful ly  operat i onal , the sse woul d d i rectly  empl oy about 3 , 250  
person s ,  regardl e s s  of the  reg i on ( see Tabl e 5 . 1 . 8 - 2 ) . Vary i ng i nd i rect 
effects ,  coupl ed with  d i ffe r i ng rates of output be i ng produced on  the 
average by worke rs i n  the  var i ous reg i on s ,  resul t i n  total empl oyment 
i mpacts duri ng operat i on s  rang i ng from about 6 , 200  jobs i n  Ari zona to 
more than 7 , 000 jobs i n  I l l i no i s .  
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The SSC job  i mpacts range from 0 . 2  to 1 . 5  percent of total current jobs 
i n  the ROI ( see Tabl e 5 . 1 . 8 - 2 ) . The h i ghest job gai n s  rel at i ve to 
reg i onal basel ine  empl oyment wou l d  occur i f  the SSC i s  l ocated i n  
Tennessee where SSC - rel ated jobs duri ng peak construct i on woul d be about 
1 . 3 percent of basel i ne jobs . The correspond i ng fi gure for the North 
Carol i na reg i on i s  about 0 . 9  percent ,  wi th the rel at i ve i ncrease l ess  
for al l other reg i on s .  Dur i ng ful l operat i ons , SSe- rel ated jobs  would 
exceed basel i ne empl oyment by l ess  than 1 percent i n  al l of  the reg i on s ,  
rang i ng from a l ow o f  l ess than 0 . 2  percent i n  I l l i no i s  t o  over 0 . 8  per
cent i n  Tennessee . 

Total SSC-rel ated annual earn i ngs ( i ncl ud i ng d i rect ,  i nd i rect , and 
i nduced earn i ngs ) range from about $260 mi l l i on i n  the Tennes see reg i on 
to about $335 mi l l i on i n  I l l i no i s ( see Tabl a 5 . 1 . 8-3 ) . Al l monetary 
val ues c i ted i n  th i s  sect i on are i n  terms of 1988 dol l ars un less  other
w i se i nd i cated . Th i s  w i de range can be expl a i ned i n  part by d i fferences 
i n  total empl oyment , and i n  part by d i fferi ng earn i ngs  per worker l evel s .  
Vary i ng makeup o f  the i nd i rect and i nduced empl oyment g a i n s , whether i n  
manufacturing o r  i n  serv i ces o r  i n  other economi c  sectors , al so  contri 
bute to th i s  vari at i on .  Total annual earn i ngs  duri ng ful l operati ons 
vary from about $ 1 60 m i l l i on i n  the North Carol i na reg i on to a lmo st 
$ 2 1 0  m i l l i on i n  I l l i no i s .  

Ind i rect and i nd uced econom i c  effects are tri ggered by d i rect SSC -
rel ated regi onal spend i ng ,  i ncl ud i ng the goods and servi ces procured i n  
the reg i on for construct i on and operat i on s  o f  the SSC and consumer spend
i ng i n  the reg i on by workers d i rectly  empl oyed by the SSC . These  d i rect 
SSC sal es demands range from about $2 16  m i l l i on i n  Tennes see to $ 265 
mi l l i on i n  Colorado dur i ng the peak year of construct i on ,  and annual l y  
from about $ 1 44 m i l l i on i n  North Carol i n a  and Texas t o  nearl y $ 1 60 mi l l i on 
i n  Ari zona duri ng ful l operat i ons . 

Low rates of  transact i on s  among bus i nesses and i nd i rect effects i n  the 
Ari zona reg i on l ead to the l owest l evel s of total SSC - rel ated sal es there , 
about $370 mi l l i on dur i ng the peak year of SSC c onstruct i on and about 
$235 mi l l i on annual ly dur i ng ful l  operat i on s .  The greates t  annual i mpact 
to total sales (more than $495 mi l l i on )  woul d  occur i n  I l l i no i s duri ng 
the year of  peak construct i on .  Dur i ng ful l  operat i ons , total sal es i mpacts 
wou l d  be greatest i n  I l l i no i s (more than $300 m i l l i on a year) . 

By con s i deri ng reg i onal unempl oyment rates , l abor force s i zes , and rel a
t i ve l evel s of  educat i on among the  adul t popul at i on s  of each reg i on ,  
i n -mi grant workforce est imates were prepared . Recent h i gh unempl oyment 
i n  the Col orado and M i c h i gan reg i on s  contri butes to rel at i vely l ow 
i n -mi grant workforce est i mates ; res i dent l abor forces there woul d be 
more l i kel y to seek  SSC-rel ated empl oyment than in the other reg i on s .  
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Ar izof'lll ROI 

D i rect SSC jobs 1 

Total SSe-related jobs 2 
Percent of base i i r.e jobs 3 

Colorado ROI 

O i rect SSC jobs 1 

Total SSe-related jobs 2 

Percent of base l i ne jobs 3 

1 1 1  i no i s  ROI 

D i rect sse jobs 1 

Tota l SSC-related jobs 2 

Percent of base l i ne jobs 3 

M i ch igan ROI 

D i rect sse . jobs 1 

Total SSe-related jobs 2 

Percent of base l i ne jobs 3 

North Caro l i na  ROI 

D i rect SSC jobs 1 
Total SSe-related jobs 2 

Percent of basel ioe jobs 3 

Tennessee ROI 

D i rect sse jobs 1 

Total SSe-related jobs 2 
Percent of base l ine jobs 3 

Texlls .ROI  

D i rect sse jobs 1 

Total SSe-rel ated jobs 2 

Percent of base l i ne jobs 3 

Env i ronmental Consequences and M i t iga t i ve Meas ures 

Tabl e 5 . 1 . 8-2 
sse-RELATED REGIONAL EMPLOYMENT IMPACTS 

P�ak Year of Construct ion 

1992 
F i rst Year of Fu l l  Op�rat ions 

2000 

( Nurrt;er of jobs) 

.,_..--

3 , 5!5 3 � 24B 
9 . !1774 6 , 1 60 
G . t·.;.) 0 . 3 5  

3 ,982 3 . 248 
10 .3514 6 . 381 
0 . 724 0 . 37 

3 . 452 3 . 234 
1 0 , 49') 7 . 030 

0 . 26 0 . 1 7  

3 . 827 3 . 248 
9 . 621 6 . 322 

0 . 42 0 . 27 

3 ,858 3 , 248 
9 , 6154 6 . 398 

0 . 934 e n  . �" 

3 , 775 3 . 2>18 
9 . 417 6 . 8:·6 

1 . 31 0 . 8') 

3 , 019 3 , 248 
9 , 651 6 , 51 3 
0 . 44 0 . 2 6  

1 .  Onsite employment ; 1992 impacts i nc lude s ome  preoperllticns 

2 ,  D i rect, indirect, and induced � loyment in the regien because of sse 
3. Tota l SSC-re lated employment as II percent of projected future .e� loyment in  the ROI w i thout the sse 
4. 199 1 Is  peak year for secondary and tot a l  SSe-related jobs 
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Tabl e 5 . 1 .8-3 

SSC-RELATED REGIONAL EARNINGS AND SALES IMPACTSl 
DURING PEAK YEAR OF CONSTRUCTION AND FIRST YEAR OF OPERAT IONS 

Arizona ROI 

Total SSe-related earnings2 

D irect SSC sa les demar.d3 

Tota l SSC-related sales4 

Co lorado ROI 

Total SSC-re lated earnl ngs2 

D i rect SSC sales demand3 
Total SSe-related sales4 

I l l i no is  ROI 

Total SSC-related earnings2 

D i rect sse sa les demand3 

Total SSC-related sales4 

Mich igan ROI 

Total SSC-related earn ir.gs2 

D i rect SSC sa les demand3 

Total SSC-rel�ted sales4 

North Caro l i na ROI 

Total SSe-related earnings2 

D i rect SSC sa les demand3 
Tota 1 SSe-I-e lated sa les4 

Tennessee ROI 

Total SSe-related earn i ngs2 

Direct sse sa les demand3 

Total SSC-related sales4 

Texas ROI 

Total SSe-related earnings2 

D i rect SSC sa les demand3 

Tota l SSC-related sales4 

Peak Year of Construction F i rst Year of Ful l Operat ions 

199Z 2000 

($ mi l l ion . rounded to nearest $ 100, 000) 

$312 . 05 $180 . 3  

250 . 45 159 . 1  

370. 55 235 .8 

327 .35 181 . 7  

265 . 65 1 50 . 4  

479 . 85 268 . 1  

336 . 0  Z07 . 7  

231 .4 146 .8 
495. S  301 . 7  

318 . 2  185 . 8  

240 . 8  1 57 .4 

465. 05 282 . 1  

266 . 45 1 52 . 5 

238 . ,5 143 . 5 

4 1 5 . 25 247 .8  

259 . 95 1 74 .9 
216 . 25 1 52 . 2  
404 . 25 281 . 2  

304 . 65 186 . 4  

2:0 .45 144 . 5 

446 . 75 267 . 9  

Notes: 1 .  A l l  f igures are in mi l l ions of 1988 dollars 
2. Inc 1udes d i rect, indi rect , and Induced earnings in the region 
3. I�c lu�es sse purchases of goods and services, and consumer spending by di rect SSC workers 

. 4. Inc ludes d irect ,  ind i rect . and Induced sa les In the reglon 
5. 1991 peak ye�r 
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/ . 
As shown i n  T�bl e 5 . 1 . 8 - 4 , Mi ch i g an wou l d have the l owest i n -mi g rant 
work force and woul d have about 2 , 230 i n -m i grant workers d u r i ng peak 
con struct i on and about 1 , 530 i n -mi grant workers duri ng ful l operat i on s . 
Col orado i s  next w i th peak con struct i on year numbers of i n -mi grants  at 
2 , 790 and 1 , 850 dur i ng ful l  operat i on s . Al though unempl oyment rates are 
rel at i vel y l ower i n  the I l l i no i s reg i on , the reg i onal  l abor fo rce i s  
l arge enough to reduce i n -mi grati on there i n  response to SSe - rel ated 
j obs . E s t i mates for I l l i no i s l i e near the mi d -range - - about 3 � 300  
i n -mi grant workers duri ng peak construct i on and about  2 , 400  such  workers 
duri ng ful l operat i on s .  Labor force i mpacts i n  Texa s woul d al so be at 
about the mi d - range . Conversel y ,  l ow unempl oyment  rates i� Ar i zona and 
rel at i vely smal l l abor forces i n  North Carol i n a and Tennes see resu l t i n  
est i mate s near the h i gh end of the range for these three reg i on s . The 
est i mates dur i ng peak construct i on are h i ghest  i n  North Carol i n a  at 
about 5 , 000 i n - m i grant workers . Duri ng ful l operat i on s ,  est imates of 
i n - mi grati on are h i ghest for Tennes see at about 3 , 620  workers . 

S . 1 . 8 . 2  pemograph i q and HOLls i nq 

Reg i onal l y ,  total popul at i on i nc rease s  rel ated to the  sse dur i ng the 
peak of  SSC cons truct i on woul d range from about 6 , 700 persons i n  M i c h i g an 
to about I S , 100 �erson s i n  North C arol i na ( see Tabl e 5 . 1 . 8- 5 ) . Rel at i ve 
to basel i ne popul at i on ,  the popu l a t i on i mpact of  mor.e than 1 4 , 600 i n  the 
Tennes see reg i on woul d be h i ghest dur i ng the cons tructi on phase  at about 
1 . 1  percent . The peak i mpact � n  North Carol i na woul d be j u s t  under 0 . 83 
percent of ba�el i ne popul at i on . The peak popul at i on i mpacts mi ght never 
exceed one - h al f of  1 percent of basel i ne popul at i on for any of the other 
reg i ons ; i mpacts - i n  both the I l l i no i s and M i ch i gan reg i on s  wou l d be the 
l owest ,  each under 0 . 1 5 percen t .  

Reg i onal l y ,  duri ng ful l operat i cns , reference case popul at i on i mpacts 
woul d  range from a l ow of about 5 , 300 persons' i n  �1 ; ch i g an to al most 
1 3 , 000  i n  North C arol i na and Tennessee . That i mp�ct i n  the Tennes see 
reg i on represent s  about 0 . 9  percent of  projected basel i ne reg i onal  
popul at i on i n  the year 2000 . North Carol i na popul at i on e s t i ma te s  for 
the year 2000 are over 0 . 6  percent of basel i ne popul at i on .  Al l other 
reg i ons woul d experi ence popul at i on i mpact s of  0 . 3  percent o r  l ess  of 
basel i ne popul ati on , 

Hou s i ng demand i s  est i mated based on i n - m i grant workers . Appro x i mat e l y  
two - t h i rds of  the i n -mi grants typ i cal l y have fami l i es . I t  i s  a s s umed 
that each fami l y  wou l d  demand hou s i ng .  S i ngl es are assumed to demand 
hous i ng at a rate of 2 . 24 i nd i v i dual s  per un i t demanded . 

E s t i mates of pe ak hous i ng demands dur i ng constructi on range from about 
1 , 800  i n  the M i ch i g an reg i on to nearl y 4 , 1 00 i n  North C arol i n a . .  Dur i ng 
ful l operat i on s , the l owest hou s i ng un i t  demand wou l d  be about 1 , 250 i n  
M i c h i gan , and the h i ghest woul d be al most 3 , 000  i n  Tennessee . 

local i mpact coul d resul t from the i mpl ementat i on of the project . How
ever , l ocal area hous i ng markets mostly woul d not exper i ence s i zeabl e 
i mpacts c aused by the SSC , comp ared to proj ected hous i ng stocks ( see 

1CHPSY33688 1 S  E I S  Vol ume I Chapter 5 
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Tabl e 5 . 1 . 8-4 

SSC-RELATED REGIONAL LABOR FORCE IMPACTS : IN-MIGRANT WORK FORCE* 

State 1989 1990 1991 1992 19� 1994 1995 1996 1997 1998 1999 2000 
(rounded to tens of indiv i dua ls)  

Arizona 720 2 ,470 4 , 400 4 ,410 3 , 650 3 , 790 3 , 050 2 ,440 2 , 290 2 , 690 2 ,920 3 , 000 ',. 

Co lorado 430 1 , 560 2 , 750 2 , 790 2, 330 2 , 470 2, 020 1 , 620 1 , 460 1 ,680 1 ,810 1 , 850 

I l l inois 510 1 , 680 3 , 130 3 , 290 2 , 850 2 ,940 2 , 390 2 ,010 1 , 840.  2.1SO 2 ,320 2 , 380 

Michigan 300 1 , 170 2, 100 2 �230 1 , 970 2 , 120 1 , 760 1 .400 1 , 220 1 , 400 1 ,500 1 , 530 

North' Caro l i na 850 2.810 5, 000 4 ,970 4 , 090 4 , 270 3 , 490 2 ,810 2 , 660 3 . 140 3 ,410 3 , 490 

Tennessee 830 2 , 6SO 4 , 810 4 , 860 4 , 110 4 ,340 3 , 610 2.910 2 , 750 3 .2SO 3 , 530 3 , 620 

Texas 490 1 . 740 3 , 180 3 ,290 2 , 860 3 , 010 2 , 460 1 ,950 1 , 780 2 , 070 2 , 240 2 , 290 

*Numter of i ndiv iduals who wou ld in�igrate to the ROI to fi l l  a direct or i nd i rect job created as a result of the sse be i ng  located in that state. 
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Envi ronmental Consequences and M i t i gat i ve Measures 

Tabl e 'S. 1 . 8-5 

SSC-RELATED REGIONAL POPULATION AND HOUSI NG IMPACTS 

Arizona ROI 

Population impact 1 
Percent over base l i ne

" 2 

Hous i ng unit "demand 3 

Co lorado ROI 

Population impact 1 

Percent over base l i ne 2 

Housing unit demand 3 

I l l inois ROI 

Populat ion impact 1 

Percent over basel i ne 2 

Housing unit demand 3 

Mich igan ROI 

Populat ion impact 1 

Percent over basel ine 2 

Hous i ng uni t  demand 3 

North Caro l i na ROI 

Po�lation impact 1 

Percent over base l i ne  2 

Hous i ng un it demand 3 

TennesSee ROI 

Population impact l 
Percent over base l i ne 2 

Housing demand unit 3 

Texas ROI 

Popu lation impact 1 

Percent over basel i ne 2 

Housing unit  demand 3 

Peak Year of Construct i on "  

1992 

13. 240 
0 .43 

3 . 610 

8, 350 
0 .38 

2. 290 

9.890 
0 . 13 

2 ,700 

6.680 
0.14 

1, 830 

15,060 
0 . 83 

4,070 

14,640 
1 . 12 

3 ,990 

9.880 
0 . 28 

2 , 700 

F i rst Year of Ful l  Operati ons 

2000 

10.490 
0 . 29 

2 .460 

6 ,300 
0 . 26 

1 . 520 

8. 250 
0 . 1 1  

1 . 950 

5. 290 
0 . 11 

1 . 260 

12 ,960 
0 . 65 

2 . 870 

12 ,690 
0 . 93  

2.970 

7.960 
Q.20 

1 .880 

5 - 1 73 

Notes: 1. Based on work force In-mlgrat lon; inc ludes In-migrant .workers . their fami l ies at t ime of 
arrival to the region. and natural Increases In populat ion fol lowing their arrival (rounded to tens) 

2 .  Population impact as a percent of projected future basel i ne  populat ion In the ROI (rounded to 
s igni f i cant d igits) 

3. Demand for housing un its in the ROI assoc iated with in-migrat ion; i nc ludes demands of 
fami l ies as well as that by indiv.idual workers who Ny share dwe l l 1ngs ( rounded to tens of units) 

l CHP5Y3368818 EIS Vol ume I Chapter 5 
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Tabl es 5 . 1 . 8-5  and 4-26 ) . Noteworthy except i ons woul d be hous i ng 
markets of Fort Morgan and Brush i n  Morgan County , Col orado , where the 
SSC-re1 ated hous i ng demand woul d be l arge compared to basel i ne hous i ng 
requ i rements . The other i mportant except i on mi ght be i n  the v i l l age o f  
Stockbri dge i n  I ngham County ,  Mi ch i gan , where the hous i ng demand coul d 
doubl e as a resul t of  the SSC . 

5 . 1 . 8 . 3  publ i c  Serv i ces . 

Reg i onal l y ,  demands for publ i c  serv i ces woul d  not i nc rease substant i al l y 
overal l because of  SSC - re1 ated popul at i on i mpacts for any of the seven 
reg i ons . Only i n  Ari zona , North Carol i na ,  and Tennessee duri ng peak 
construct i on ,  woul d total government empl oyment req u i re an i ncrease of 
more than 400 j obs ( see Tabl e 5 . 1 . 8- 6 ) . As few as 210 woul d be needed 
i n  M i c h i gan at the peak of SSC construct i on .  Publ i c  empl oyment i mpacts 
duri ng operat i ons  woul d range from l es s  than 1 70 i n  M i ch i gan to 426 i n  
North Carol i na .  

local i zed SSC - re1 ated publ i c  serv i ce i mpacts woul d show greater var i ances . 
Ent i rel y  new serv i ce systems woul d be needed near Ari zona ' s  proposed 
s i te s i nce the area currentl y i s  not devel oped . Rural eastern Adams County 
i n  Col orado woul d requ i re a major expans i on of i ts serv i ces , and serv i ces 
i n  Morgan County woul d al so requ i re expans i on .  Publ i c  serv i ces i n  the 
v i l l age of  Stockbri dge , M i ch i gan , woul d s i mi l arly need to be bu i l t  up i n  
ant i C i pat i on o f  a potent i al doubl i ng o f  popul at i on a s  a resul t o f  the 
SSC . local serv i ces i n  I l l i no i s ,  North Carol i na ,  Tennessee , and Texas 
coul d probabl y absorb SSC - re1 ated demands wi th l ess  d i srupt i on .  

On - s i t e servi ces wou l d  be prov i ded by the DOE ' s  Management and Operat i ng 
(M&O) contractor.  Typ i cal l y ,  on - s i te emergency serv i ces , securi ty ,  and 
other operati onal support such as gasol i ne stat i ons  are prov i ded . DOE 
M&O contractors wou l d  al so  work w ith  l ocal publ i c  serv i ce agen c i es to 
coord i nate other serv i ces and provi de emergency pl ann i ng for the fac i l 
i t i es and the host commun i ty .  

5 . 1 . 8 . 4  Publ i c  F i nance 

Net publ i c  f i nance e ffect s are the d i fferences between the state , 
reg i onal , and l ocal government revenues w ith  the project - i mpl emented and 
the no -act i on a1 t�rnat i ves for any s i te .  

Reg i onal l y ,  net publ i c  fi nance effects to state governments from SSC 
construct i on and operat i on woul d  vary wi del y  among the seven s i tes , 
ma i n l y  because of d i fferi ng  tax rates . For purposes of  th i s analys i s ,  
cred i t  has  not been taken for the pos i t i ve changes i n  l and val ues and 
tax revenues on l ands surround i ng the SSC . These benefi ts are expected 
to be substant i al but cannot be accurately pred i cted , e s pec i al l y duri ng 
the construct i on per i od .  There are al so  major d i fferences i n  the pro 
jected effects to  l ocal government juri sd i ct i ons  wh i ch resul t ,  i n  part , 
from d i fferi ng tax rates but al so because of  the d i fferi ng l eve l s of 
SSC-re1 ated popul at i on effects in  each l ocal area and because pri vate 
l and wou l d  be transferred to Federal ownersh i p .  

l CHP5Y3368819  E I S  Vol ume I Chapter 5 
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Tabl e 5 . 1 . 8-6 

SSC-RELATED EDUCATI ON AND PUBLI C  EMPLOYMENT I MPACTS 

Peak Year F irst Year 
of Construction of Operat ions 

1992 2000 

Ar izona ROI 
Scr�l enrol lments1 2 , 759 2 . 510 
Teachers requi red2 143 130 
Tota l government emp loyment3 477 377 

Co lorado ROI 
School enrol l��nts1 ' 1 , 700 1 , 463 
Teachers req�l red2 90 76 

- Total government employment3 296 223 

I l l i nois  ROI 
School enrol lments1 2 . 029 2, 004 
Teachers requl red2 99 98 
Total government employment3 329 275 

Mich igan ROI 
School enrol lments 1 1 , 374 1 . 262 
Teachers requi re� 63 58 
Tota l government employment3 210 167 

North Caro l i na ROI 
School enrol lments1 2 ,972 2 , 613 
Teachers requl re� 170 161 
Tota l government employment3 495 426 

Tennessee ROI 
School enrol l��nts 1 2 , 988 3, 058 
Teachers requ l red2 147 151 
Tota l government emplo}�ent3 456 396 

Texas ROI 
School enrol lments1 2 , 031 1 ,900 
Teachers requi red2 113 106 
Total government emp loyment3 368 297 

1 .  E l igible publ ic school enrol lment , the portion aged 5 through 17 of total reg iona l populat ion Impacts 
iated with reference case in-migrat ion 

2 .  Pub l ic school (fu l l  t ime equivalent) teachers requi red t o  ma i ntain current student-teacher rat ios In the 
reg ion ,  g iven reference case enro l lrrent Impacts 

3 Total (ful l  t ime equiva lent ) government employees requi red to �al nta ln current levels of service in the 
reg ion, g iven reference case In-mlgrat l on  

l CHP5Y3368820 E I S  Vol ume I Chapter 5 
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Al so  reg i onal l y ,  net revenue effects for each state government peak i n  
1 992 at between $ 5 . 8  mi l l i on i n  Texas and $ 1 5 . 2  mi l l i on i n  North Carol i na .  
The other fi ve state governments are ant i c i pated t o  experience peak net 
revenue effects of between $ 1 0 . 9  m i l l i on and $ 1 2 . 4  mi l l i on .  Duri ng ful l 
operat i ons  beg i nn i ng t n  the year 2000 , annual net revenue effects are 
expected to range between $3 . 2  mi l l ion i n  Texas and $8 . 4  m i l l i on i n  
North Carol i na ( see Tabl e 5 . 1 .8 -7 ) . The appl i cat i on o f  four d i fferent 
types of taxes contr i bute to revenue : sal es and use ,  motor fuel s ,  
veh i cl e  reg i strat ion t  and publ i c  ut i l i t i es taxes . The state g overnments 
woul d al so rece i ve net revenue effects from taxes and fees p a i d  by SSC 
profess i onal staff s i nce these workers m i ght have rel at i ve ly  h i gher 
earn i ngs  than the average wage earner i n  each state . 

At the l ocal l evel ( see Tabl e 5 . 1 . 8-8) , government juri sdi ct i ons i n  
Mari copa County, Ari zona , woul d experi ence both the l argest pos i t i ve 
annual fi scal . i mpact dur i ng operat i ons and the l argest negati ve annual 
f i scal i mpact duri ng the earl y years of construct i on .  These rel atively 
l arge i mpacts woul d be  due to the  l arge number of SSC- rel ated workers 
expected to l i ve i n  that county . Most of the count ies  studi ed woul d 
exper i ence negat i ve fi scal i mpacts duri ng earl y constructi on years due 
l arge l y  to expenses for needed i nfrastructure i mprovements to accom� 
modate SSC-rel ated growt h .  

After these capi tal i mprovement costs are i ncurred , most count i es woul d 
exper i ence pos i t i ve fi nanc i al effects from the SSC . I n  some count i es ,  
al though pos i t i ve i mpacts woul d accrue after a n  i n i t i al o utl ay for 
i nfrastructure i mprovements , the pos i t i ve i mpacts woul d not offset the 
earl i er l osses  for some t i me .  local governments m i ght be abl e to 
f inance the cap i tal  i mprovements wi th l ong-term bonds that coul d serve 
to  al l ev i ate thi s probl em i n  some count i es .  I n  other count i es ,  the 
red i stri but i on of revenue from the state government or from other l ocal 
governments experi enc i ng net i ncreases coul d offset these negat i ve 
i mpacts . 

5 . 1 . 8 . 5  Qu al i ty of l i fe/Soc i al Wel l - Be i ng 

Th i s  asses sment o f  SSe-rel ated i mpacts on qual i ty o f  l i fe and soc i al 
wel l - be i ng i s  tai l ored to the un i que characteri s t i cs of the SSC program . 
The project ' s  s i ze ,  combi ned w i t h  the ri gorous s i t i ng requ i rements u sed 
i n  the  sel ect i on of 8Ql s i te s ,  has  resul ted i n  seven potent i al host  SSC 
reg i ons  that share i mportant characteri st ics . I n  part i cul ar,  each reg i on 
conta i n s a rel at i vely l arge and dominant urban are a ,  and the project 
extends i n  each reg i on to cover l arge expanses of  rural l and � Thi s common
al i ty between study reg i ons  fac i l i tates con s i stent treatment of potent i al 
soc i al i mpacts . 

l CHP5Y336882 1 EIS  Vol ume I Chapter 5 
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1989 

Ar izona $ 1 . 5  

Colorado 1 . 6  

I l l inoi s  1 . 4 

Michigan 1 . 6  

North Caro l ina 2 .2  

Tennessee 1 .4 

Texas 0 . 8  

Tabl e 5 . 1 . 8- 7  
NET SSe-RELATED CHANGES IN STATE GOVERNMENT REVENUE! 

(Di fference i n  proposed action and no-action ,  or current trend) 

1990 1991 1992 1993 1994 1995 1996 1997 1998 
(mi l l ions of 1988 do l lars) 

$6 . 0  $10.8 $ 1 1 . 2  $9. 6  $10 .2  $8. 5  $7 .0 $3 .3 $3 .9 

6.2 ILl 1 1 . 4  9 . 7  10 .2  8 . 3  6 .7  3 .3  4 .0  

5 .0  9 .9  10 .9  9 .8  1 0 . 0  7 . 7  7 . 2  4 . 3  5 .2  

6 . 2  1 1 . 6  12 .4  I Ll  1 1 . 5  9 .2 7 .4  3 . 4  4 . 1  

8 . 1  14 . 7  15 .2  13 .3  14 .0  1 1 . 7  9 .9  6 .2  7 .4 

5 . 6  10 .5  1 1 . 1  9 . 7  10.4 8 . 7  7 .2  4 .2  5 . 0  

3 . 0  5 . 5  5 . 8  5 . 2  5 . 5  4 . 6  4 . 0  2 . 3  2 . 8  

1 .  Net impacts are expected SSe-related revenue gains over base l ine condit ions. 
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1989 1990 

Ar izona 
Maricopa Co. ($7 .9)  ($16 .8) 

Colorado 
Adams Co. ( 1 . 5) (3.3) 
Horgan Co. 0 . 1  2 . 0  
Washington Co. ( 0 . 0) 0 . 0  

l l 1 1 nols 
DuPage Co. ( 1 .3 )  (2 .0) 
Kane Co. ( 1 . 7 )  (3 .7 )  
Kenda 1 1  Co. ( 0. 0) 0 . 0  

Michigan 
Ing"'am Co. ( 1 .3)  ( 2 . 4) 
Jackson Co.  0 . 0  0 . 6  

North Carol ina 
Durham Co. ( 1 .3)  ( 1 .5)  
Granvi l le  Co .  (0 .3) (0 . 5) 
Person Co. ( 0.3)  (0 .4) 

Tabl e 5 . 1 . 8-8 

SSC-RELATED CHANGES IN PUBLIC FINANCE 
CUMULATIVE TOTAL FOR LOCAL GOVERNMENTS! 

IN PRIMARY IMPACT COUNTIES 

1991 1992 1993 1994 1995 1996 
(�I l l lon$ of 1988 dollars) 

($21 .5)  $5.0  $4.8 $4 . 9  $3 . 8  $3. 0  

(2 .5 )  1 . 6  1 . 5  1 . 3  0 . 5  0 . 3  
6 .0  9 .9  8 .5  9.2  7 .9 6 . 5  
0 . 1  0. 1 0 . 1  0 . 1  0 . 1  0 . 0  

(3 .9)  0 .8  1 . 6  1 . 8  1 . 5 1 . 3  
(2 .3)  2 .8  3 . 9  4 . 1  3.3 2 . 8  
0 . 1  0 . 1  0 . 1  0 . 1  0 . 1  0 . 1  

2 . 6  3 .0  2 .6  2 . 4  1 .4 1 . 0  
0 . 5  2 . 4  2 . 2  2 . 3  2 .0  1 . 6  

(0 .6)  3 . 6  3 . 6  3 . 7  2 . 9  2 . 3  
(0 .4)  0 .4  0 .4  0 . 4  0 . 4  0 .3  
(0 .5) 0 . 1  0 .2 o. � 0 . 1  0 . 1  

1997 1998 

$2 . 8  $3. 3  

0.3 0.3 
6 .0  7 .2  
0 . 0  0. 1 

1 .2 1 . 5  
2 .6  3 .2  
0 . 1  0 . 1  

0 .9  1 . 1  
1 .5 1 . 8  

2 . 1  2 . 5  
0 . 3  0 .3  
0 . 1  0. 1 

1 .  Net Impacts are expected SSC·related revenue ga i ns over basel ine conditions minus expected SSC·relat�j expenditure I ncreases . 

1999 2000 

, $3 . 6  $3. 7  

0 . 4  0 .4  
7 . 11  8. 1 
0 . 1  0. 1 

1 . 7 1 . 7  
3 . 5  3 . 6  
0 . 1  0 . 1  

1 . 2 1 . 2  
2 . 0  2 .0  

2 .7  2 .8  
0 .4  0.4 
0 . 1  0 .2  

I nc ludes al l  
loca l jurisdictions with in  the county, inc ludi ng county government Itself. A l l  va lues are In terms of mi l l ions of 1988 dol lars; negative 
values are In parenthesi s .  
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1989 

\ 
Tennessee 

Bedford Co. ( 0 . 3) 

Marsha l l  Co . ( 0. 1 ) 
Rutherford Co. ( 1 . 1 )  

Texas 

E l l i s Co . ( 0 . 9) 

1390 

(O .S )  
( 0 .2 ) 

( 1 . 2 ) 

( 0 . 3 ) 

Tabl e 5 . 1 . 8-8 (Cont) 
SSC�R[LATED CHANGES IN PUBLIC FINANCE 

CUMULATIVE TOTAL fOR LOCAL GOVERNMENTS 

1991 1992 

( 1 . 1  ) ( 0 . 6) 

(0 . 5) (O . l l  
0 . 2  2 . 3  

1 . 9  3 . 4  

1993 1994 1995 
(mi l l ions of 1988 dol lars ) 

0 . 0  0 . 0  0 . 0  

(0 .0 )  (0 .0 )  (0 . 0) 

2 . 4  2 . 6  2 . 1 

3 . 3  3 . 5  2 . 8  

1996 

( 0 . 0) 
( 0 . 0) 
1 . 8  

2 . 3  

1997 1998 1999 2000 

(0 .0 )  0 . 0  0 . 0  0 . 0  

(C.O)  ( 0 . 0) (0 . 0) (0 . 0) 

L 6  1 . 9  2 . 1  2 . 2  

U 2 . 5  2 .8 2 . 9  
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Supported i n  p art by measurements of  soc i a l i nd i cators rel at i ng to 
ch aracter i s t i cs of potent i al newcome rs and those of res i dent popu l at i ons  
and , in  part , by concern s reveal ed i n  the  course of scopi ng for the E I S ,  
t h i s qual i tat i ve assessment ( structured accord i ng t o  g u i del i nes  offered 
by F lynn et al . ,  1 983 ) focuses  on the d i stri but i on of the effects among 
s i x  key soc i etal groups i n  each potent i a l sse reg i on . Append i x  14  deal s 
wi th these groups and the i r  s u bgroups i n  more deta i l . These groups 
i ncl ude : 

( a )  

( b )  

( c )  

( d )  

( e ) 

( f) 

Suburban and rural res i den ts  whose  property i s  requ i red i n  fee 
s i mpl e for t he sse . 

Suburban and rural res i dents  whose  property i s  requ i red i n  5trati 
fi ed fee for the sse , and those l i v i ng adj acent to sse s i tes , as  
wel l a s  other rural nonfarm res i dents ( i nc l ud i ng dwel l ers in  smal l 
town s )  for whom t i es to the i r  reg i on ' s  maj or c i t i es are a s s umed to 
be somewh at l es s  i mportant , and for whom rural surround i ngs  are 
a s s umed to exert a maj or i nfl uence on qual ity o f  l i fe .  

Farm operators whose  l i vel i hood l argely i s  deri ved by d i rect 
encounter wi th the rural env i ronment and , l i ke the second group , 
for whom qual i ty of l i fe i s  heav i l y dependent on characteri st i c s o f  
that rural envi ronment . 

Earl y ,  short - term newcomers associ ated wi th sse co n s t ruct ion , 
i ncl ud i ng temporary i n - m i g rants to the reg i on ,  i n  res ponse  to  
SSe - re l ated job  opportun i t i e s ,  and the i r  fam i l i es . 

LonQer-term newcomers as soci ated wi th sse operat i ons and i n -mi grant 
workers and the i r  fami l i es  who wou l d  become permanent res i dents of 
the reg i on .  

Urban and suburban res i dents who - are al s o  a s s umed to deri ve the i r 
l i vel i hoods and l i fe qual i ty general ly  from act i v i t i es i n  the u rban 
and suburban port i on s  of the i r  reg i on .  

The peopl e i n  group ( a )  above are t h o s e  most d i rect l y  a ffected by the 
sse . They wou l d  have to sel l the i r  property and move . They h ave , fo r 
more than a year , been i n  a state of  uncerta i nty and suspense about 
the i r  fut ure , and are concerned about whether they woul d get  fa i r  val ue 
for the i r  property , among many other th i ngs . The overal l i mpact of th i s  
i n  the  var i ou s  states i s  d i rectl y  rel ated to the number of res i dents and 
bus i nes ses  to be rel ocated . Because the RO I ' s  w i th the  h i ghest numbers 
of rel oca t i on s  are a l so those where s i m i l ar accommoda t i on s  are abundant , 
the i mpacts  on the affected part i es '  qual i ty of  l i fe may be mi nor ( see 
Chapter 3 ,  Tabl e 3 - 6 ) . Except i ons wou l d  be " homestead s , "  h i stori cal 
bui l d i ng s ,  or other u n i que accommodat i ons . Append i x  4 summari zes the 
compen sat i on pol i c i e s  for rel ocated re s i dences and bui l d i ngs . These 
pol i c i es prov i de for mi t i gati on in  terms of  compen sat i on . When other 
con s i derat i ons  are al so i mportant , there woul d be a net adverse i mpact . 
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The peop h :  i n  g !�OUP ( b )  above a re the  next mo s t  d i rect l y  affected by t h e  
sse . They wo�l d be s t rong l y  cQocern ell about the e ffects  o f  t h e  pre sence 
of the  sse o n  the i r  i m��d i a t e  en� i ronment . The i r  c o n c e r n s a r e  t h o s e  
addres sed n t h i s c h l p t e r  hav i ng t o  da w i t h  n o i se dur i ng con s t ruc t i on 
and o�erat o n s  ( 5 . 1 . 4 ) , rad i at i on ( 5 . 1 . 6 ) ,  groundwater deg rad at i o n 
' '\  1 ? \ . ' 1 . .  t . ( - l •. ) . 1 .. - t ( e  1 I " ) t l w . � . L J , � O l  C O n [ a m l n a � l O � � . l . b , V 1 S U 3  et tec . s  . �  . .  J , e c .  

I n  add i t i on ,  they wou l d be annoyed , part i cul drl y d ur i ng c o n s t r uc t i on ,  
w i t h  the  grea t ly  i ncre3sed �umber of spo i l s  h a u l  l r�cks o n  the  prev i ou s l y  
l i t t l e - travel ed road s . A t  mo s t  s i te s , s o�e road s �c u l d  h a v e  t 3  b e  tempo 
}-a r -i l y  or permarren U y  cut or reroutf::d and new r 0 �d <;  h!i l  t �  <.: � rne t a c. kroads 
wh i c h have been l i tt l e t ravel ed wo u l d bec ome ccr�ectors t o  var i o : l s  part s 
o f  the  s i t e . Dur i ng const ruct i on ,  t h e  ge�e r a 1  r�ral  �tmo s p � 2 re �cul d ,  
to s ome desre e , become more i nd u s t r i a l i zed . 

Sma l l t own s , part i c u l arly the Col orado co�nun i t i e s of Bru s h  and  F o r t 
Morg an and the M i c h i gan v i l l age of Stoc kbr i dge , cou l d  Experi ence SSC 
re l ated popul at i on i �pacts l a rge enou�h t o  l e dd to � boomtown " cond i t i on s . 

D i s r u pt i on o f  s oc i al �etworks and i n s t i t u t i on s j  h i g h e r  c r i �e rates . 
e s c al at i ng ren t s  and o ther pri ce s , deter i crat 1 0n o f  publ i c  serv i c e s  an�  
fac i l i t i e s ,  and road conge s t i on a i  t are reported outcome s o f  some l a rg� 
project i mp l em0 r; t a t i ol1 5'. i n  s m a l 1 ru ra l c(}f1Hllw� i t � e s .  Unl i kE' the ty p i c a 1  
boomtown syndrome , howev e r ,  rap 1 d  g rowt h i n  the s e  SSC - i mpact0d c o�nu n 
i t i e s  wou l d  not be s oon fol l owed t y  rap i d  decl i ne s  i n  0concm i c  ac t i v i t i a s 
a nd popul at i on ;  sse operat i o n s  wou l d  cont i rue fo r many years , a l l ow i ng 
t i me for commun i ty re:; i den t s  and n e'Acome ( s  t o  aJj ust  to one another a n d  
t i me to devel op and ma i nt a i n expa nded serv i ce 3  and soc i al n2 tworks . 

Group ( 0 )  persons woul d a l so  have s ome pos i t i ve .},mp a c t s  fr-om t h e  sse . 
Many j o b s  wou l d  be av a i l abl e ,  both i n  construct i on and opera t i on s . 
There wo u l d be a g eneral boom i n  ths l oc a l  economy wh i c h s h ou l d mo st l y  
be ben efi c i a l . At Fermi l ab ,  as  the  s c i e n t i s t s  who were the newcomers to 
t h e  commun i t i e s became accepted , t h ey act i ve l y  part i c i p a t ed i n  schoo l . 

commu n i ty ,  a nd s oc i al 'i mprov?fflcnt p 'rograms. . The S (1ffi2 i s  expected to 
h a ppen w i t h  sse s c i ent i s t s . 

Group ( e )  pers on s are l ea s t  l i ke l y  to be a f fected e i t h e r  po s i t i v e l y  or 
n�ga t i vel y by the presence of the sse unl e s s  t he i r  prope rty i s  i n  the 
fp.-:: s i mp l e o r  s t rat i fi ed fee are a s . As i n  groLp ( b ) , t h ey w:; u l d be ( 0 :1 -

� c e r n ed a bout l oc a l  e n v i ronment and t r u c k  tra f f i c ,  but  a fter a few years 
�tf : i ',' i ng w i t h  the sse woul d u s u 3 1 1 y  f 1:'d t h :;.t tf:,;) adv e r s e;  e ffec t s  are 
neg i i g i bl e  or  nonex i sten t . 

Group (d )  persons  wou l d be con c e rn ed wi t h  t h2 cond i t i on s  a l re ady ex i s t 
i ng i n  the ROI - - the l evel o f  s e r v i c e offe red i n  t h e  val" i otis commu n i t i e s .  
The � e  peopl e a re i n  the area tempora r i l y  and woul d h ave more o f  a n  
e ffect on t h e  commun i ty t h an the commun i ty wo u l d  have on t hem . For th i s  
g roup , the i mpact of the sse wou l d be po s i t i v e a s  i t  woul d prov i de t h e i r  
l i ve l i hood for a number o f  yea rs . 
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G roup ( e )  persons i ncl ude the sc i ent i sts , eng i neers , techn i c i an s , and 
s upport staff not recru i ted l ocal l y .  The i r  i mpact on the commun i ty 
l i fe s tyl e woul d be pos i t i ve .  Many of  the i r  sa l ari es woul d be h i gh com
pared to l ocal s al ari es . The i r average educat i onal l evel woul d  usual l y  
b e  h i gher than t h e  l ocal l evel . They woul d b e  strongl y  mot i va ted toward 
ma i ntai n i ng h i gh standards of  secondary educat i on and woul d be suppor
t i ve o f  c u l tural , commun i ty ,  and techn i cal projects i n  the areas i n  
wh i ch they l ocate . Th i s  pos i t i ve i mpact has  occurred at Fermi l ab and 
woul d be expected i n  the case of  the sse . 

F i n a l l y )  those persons i n  group ( f) are the ones mos t  pos i t i ve ly  affected 
by the SSC . In add i t i on to i mprovement i n  l i festyl e from the effects of 
the g roup ( b ) peopl e ,  new jobs and sources o f  i ncome woul d be open for 
them . The net growth i n  the economy ,  from both d i rect and i nd i rect 
empl oymen t ,  woul d al so tend to i mprove the i r  l i festyl e .  

Publ i c  concern s h ave been expres sed , part i cul arl y i n  scop i ng meet i ng s ,  
about envi ronmental degradat i on and heal th r i sks i n  connect i on w i t h  the 
s s e . These concerns are addressed i n  th i s  f E I S ,  i ncl ud i ng i mpacts on : 

o A i r . qual i ty ( Sect i on 5 . 1 . 3 )  
o Water qual i ty ( Sect i on 5 . 1 . 2 ) 
o Water supply ( Sect i on 5 . 1 . 2 ) 
o . So i l  contami nat i on ( Sect i ons  5 . 1 . 5  and 5 . 1 . 6 )  
o W i l d l i fe ( Sect i on 5 . 1 . 5 ) 
o No i se ( Sect i on 5 . 1 . 4 ) 
o Publ i c  heal th ( Sect i on 5 . 1 . 6 )  
o Traffi c acc i dents ( Sect i on 5 . 1 . 6 ) 
o Natural resources ( Sect i ons 5 . 1 . 1  and 5 . 6 )  
o land use ( Sect i on 5 . 1 . 7 ) 
o Pri me farml ands ( Sect i on 5 . 1 . 7 )  
o Soci oeconom i c s  ( Sect i on 5 . 1 . 8) 
o Cul tural resources ( Sect i on 5 . 1 . 9 ) , and 
o Scen i c  and v i sual  resources ( Sect i on 5 . 1 . 1 0 )  

5 . 1 . 8 . 6  Transportat i on Systems 

Th i s  sect i on prov i des  an assessment of proj ected i mpacts to transporta
t i on systems resul t i ng from SSC preconstruct i on ,  con struct i on ,  and  opera 
t i ons . I t  d i scusses  mod i fi cat i ons to the exi s t i ng transportat i on systems 
and i mpacts on traffi c potent i al l y caused by SSC act i v i t i e s .  

The approach to the transportati on analys i s  i s  the  fol l owi ng :  

o Ident i fi cat i on of  the capac i ty and current ut i l i zat i on o f  
ex i st i ng transportat i on systems . 

o Defi n i t i on o f  the tran sportat i on demand s  of  the  SSC . 

o Assessment o f  the  ab i l i ty of  exi s t i ng transportat i on systems 
to accommodate. the SSC . 
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o Identi fi cati on of potent i al mi t i g at i on strateg i es that woul d 
be con s i dered duri ng deta i l ed des i �n .  

The transportat i on assessment focuses on peak sse transportat i on demand 
peri ods  dur i ng preconstructi on ,  construct i on ,  and operati ons to assess 
worst - case i mpacts and to address  the greatest nead for mi t i gat i ons . 

The assessment for roads focuses on roads and h i ghways prov i d i ng access 
from the proposed campus to  other s i te fac i l i t i e s ,  on roads and h i ghways 
prov i d i ng access to s i te faci l i t i es from nearby smal l c i t i es and spoi l s  
d i sposal areas , and on major h i ghways 'provi d i ng access  to the s i te area 
from nearby metropol i tan areas . The assessment for rai l ,  a i r ,  watet�ays , 
and publ i c  tran s i t  systems focuses on those systems that d i rect ly  serve 
SSC transportat i on demands .  

Both d i rect and i nd i rect i mpacts are asses sed and defi ned as : 

o D i rect i mpacts - Impacts to tran sportat i on systems that resul t 
from the d i rect constructi on or operat i ons  of the SSC , d i rectly  
by tran sportat i on of suppl i es to  the  SSC  or  wastes (ma i nl y  
excavated materi al duri ng constructi on )  from the SSC , or  d i rectly  
by empl oyees o f  the sse . • 

o Ir.di rect i mpacts - Impacts to transpol" tat i on systems by the 
fami l i es of SSC empl oyees , by other i nd i rect popul ati on growth 
caused by the SSC , or by construct i on and/or operat i ons of  
i ndustr i al or  commerci al fac i l i t ies  i nd i rectly  establ i shed to  
support the  SSC . 

Road system mod i fi cat i on i ssues assessed i ncl ude d i rect i mpacts to 
exi st i ng roads such as connect i on of new to exi st i ng road s ,  rel ocat i on 
of  exi st i ng road s ,  d i srupti on to exi st i ng roads because of  construct i on ,  
and c l o s i ng of roads . Impact magn i tude was subject i vel y esti mated based 
on i mportance ( current traffi c carri ed by the ex i st i ng roads and dest i na
t i ons  served ) , amount of  d i srupti on to exi st i ng roads , and  durat i on of  
the  d i srupt i on .  Road system mod i fi cat i on i s sues deal i ng w i th new roads 
i ncl ude the i mpact of new roads on exi st i ng traffi c pattern s . Impact 
magn i tude was subj ect i vel y esti mated based on the amount of  change 
occurr i ng i n  exi st ing transportat i on pattern s .  In general , the new roads 
cons i dered are the roads d i scussed i n  the proposal for each s i te .  

Impact s resu l t i ng from construct i on and operat i ons  act i v i t i es are com
pared among the proposed SSC s i tes i n  Tabl es 5 . 1 . 8- 9  and 5 . 1 . 8- 1 0 ,  
respect i vel y .  Add i t i onal i nformat i on o n  env i ronmental i mpact asses sment 
methodol og i e s and the assessment of i mpacts at each proposed SSC s i te 
are presented , i n  Append i x  1 4 ,  Sect i on 14 . 2 . 1 .  There woul d be no  i mpacts 
to tran sportat i on systems duri ng preconstruct i on ,  except for the need 
for roads to dri l l i ng s i tes for geotechni cal  confi rmat i on stud i es . 
A number of temporary d i rt roads woul d be con structed to p rovi de access 
to vari ous  geotechn i cal dri l l i ng and s i te mon i tori ng act i v i ti e s .  These 
roads woul d not appreci ably i ncrease traffi c .  The connect i on of these 
d i rt roads to  exi st i ng roads i s  not expected to resul t i n  i mpacts to the 
capac i ty or current ut i l i zati on of exi st i ng roads . 
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Construct i on of on - s i te and off- s i te access  roads i ncl udes the construc
t i on of  new access roads to each sse faci l i ty . Most of these woul d be 
two - l ane paved roads that woul d be connected to the exi st i ng road network 
i n  the area . I n  many cases , i mprovements such as pav i ng ,  w iden i ng ,  and 
repl acemen t of bri dges wou l d  be requi red to bri ng the exi st i ng network 
up to an acceptabl e l evel of serv i ce .  Off- s i te access roads and h i ghways 
woul d al so be provi ded at a number of s i tes to prov i de access to the 
proposed campus area and to prov i de general s i te acces s .  

These road i mprovement and construct i on act i v i t i es wou l d  cause short 
term d i srupt i on of traffi c fl ow duri ng d i rect road and bri dge i mprove
ment act i v i t i es and duri ng the construct i on of  i ntersect i ons  to  connect 
access  roads to the eXi st i ng road network . I n  some cases , the construc
t i on of new, l i m i ted - access h i ghways and SSC faci l i t i es woul d cut exi st 
i ng roads , d i srupt i ng the i r  traffi c fl ow for the durat i on of  t h e  project . 
Mi t i gat i ons that woul d be eval uated duri ng construct i on pl ann i ng i ncl ude 
schedul i ng major act i v i t i es duri ng off-peak hours of the day ,  mai nta i n 
i ng at l e ast  one open l ane past i nd i v i dual construct i on area s , estab
l i sh i ng detour routes around constr�ct i on act i v i t i es ,  and u s i ng fl agmen 
to d i reai traffi c and ma i nta i n  t raff i c  fl ow . 

Impacts resu l t i ng from COA s t ruct i on and operat i on s  act i v i t i es are com
pared among proposed sse s i tes  i n  Tabl es  5 . 1 . 8-9  and 5 . 1 . 8- 1 0 .  New and 
i mproved sse access  roads m i ght al ter ex i s t i ng traffi c pattern s .  I n  
s ome c a s e s , the access roads woul d  i mprove transportat i on for exi st i ng 
re ;; i dents of  the area . I n  other cases , pa.rt i c u l ar l y  where roads h ave 
been cut , exi s t i ng traffi c p a t terns  m i ght be adversely i mpactEd . M i t i ga 
t i ons  t h a t wou l d  be eval u ated dur i ng deta i l  des i gn i nc l ude the construc
t i on o f  frontage and bypass  roa d s  and i ntersect i ons  to l i m i ted acce s s  
road s s o  t hat the eX i st i ng re s i dents can travel t o  thei r dest i nat i ons  i n  
a reason a b l e manner . 

I n c re a sed traffi c on  roads i n  the s i te area woul d resul t from con struc
t i on workers commut i ng to and from work,  transportat i on of equ i pment and 
construct i on suppl i es to the s i te ,  t ransportat i on of waste mater i al s 
such as spo i l s  from the s i te to d i sposal  areas , and transportat i on of 
workers , equ i pment , and suppl i es from one SSC fac i l i ty to another . Roads 
prov i d i ng acces s to the campus and i njector areas , i nd i v i dual serv i ce 
areas and i ntermedi ate access a reas , and i nd i v i dual i nteract i on pO i nts 
and experi mental  areas mi ght experi ence an i ncrease in traffi c of  u p  to 
1 , 250 , 3 0 0 ,  and 200 veh i cl es per day ,  respect i ve ly .  I ncreased traffi c on 
roads i n  the reg i on of i nfl uence wou l d  resul t from the i ncreased popul a
t i on i nd i rectly caused by the  SSC construct i on .  Several routes woul d be 
operat i ng at a ful l capac i ty or h i gher l evel of serv i ce ( lOS) i f  the SSC 
were l ocated at that s i te .  Th i s  represents an lOS o f  E or F .  These are 
defi ned as  fol l ows : 
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Tabl e 5 . 1 . 8-9 

COMPARISON OF TRANSPORTATION IMPACTS DURING CONSTRUCTION 
AT PROPOSED SSC SITESl 

North 

Transportat ion Impact Ar izona Colorado I l l ino i s  M ichigan Caro l ina Tennessee 

1 .  Roads 

a .  Road System Modif lcat l ons2 
New 4- lane h ighway (mi ) 15 0 4 1 25 6 
New 2- lane h ighway (ml ) 0 58 0 0 0 0 
New 2- lane roads (ml ) 37 34 3 7 12 4 
Upgraded/resurfaced 

2-lane roads (m i )  20 91 20 99 10 12 
New 1- lane roads (ml ) 8 2 1 2 2 3 
New modified freerJay/ 

pot�nt fa�� tol lway i nterchanges No Yes No Yes No 
Major road d isrupt ion No No No No No 

b. local  Traffic Impacts on 
lowest lOS on impacted 

2-lane roads4 D e F D E D 
D i srupt ion to Ex isting 

traff i c  patterns No Yes No No Yes Yes 

c .  Indi rect Traff ic Impact 
Increase in Indi rect 

traff ic5 (X) 0 . 4  14 3 4 

2 .  Ra i l  

a .  Ra i l  System Hodi f l cat i ons6 

Connect ion of new ra i l  spurs/ 
s id i ngs to exist i ng ra i l  l ines Yes Yes Yes Yes No No 

length of new ra i l  spurs/ 
s id ings (ml ) 7 20 0 . 8  0 . 5  N/A N/A 

Major ra i l  d isrupt ion Potent i a l  No No No No No 
Construct i on  of ex i s t i ng  

rai l l i ne  grade crossings8 Potent i a l  Potent i a l  Yes Potent la 1 Potential Yes 
Construct ion of ex i s t i ng 

ra i l  1 ine grade 
separat ion crossi ngs8 Poten t i a l  Yes No No Potent i a l  No 

b. D i rect Traff ic Impacts 
Tra i ns per day serving 

the sse s ite <1 <1 <1 <1  <1 <1 
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Texas 

5 
0 

22 

23 
4 

Yes 
No 

0 
No 

No 

N/A 
No 

Yes 

No 

<1 
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Tabl e 5 . 1 . 8-9 (Cont) 
COMPARISON OF TRANSPORTATION IMPACTS DURING CONSTRUCTION . 

AT PROPOSED SSC SITESI 

North 

5 - 1 86 

Transportat ion Impact Ar izona Colorado I l l inois  Hichfgan Carol Ina Tennessee Texas 

c .  Indi rect Traff ic Impacts 
Incredse In Indi rect traff lc9 (%} 0 . 4  0 . 4  0 . 1  0 . 1  0 . 8  0 .3  

3 .  A ir  

a .  Ai rport Modificat ions 
Major a i rport modificat ions No No No No No No No 
Genera l aviat i on a ir  

f ield modif icationslD No No Potent ial  Potent ial  No No Potential 

b.  D i rect Traff ic !rr�acts 
Average increase in number 

of fl ights per week 

c .  Ind irect Traffic  Impacts 
Increase in indi rect 
traff ic9 (X) 0 . 4  0 . 4  0 . 1 0 . 1  0 . 8  0 .3  

4 .  Waterways 
Increase i n  waterway 
traff ic No change No change No change No change No change No change No change 

5.  Pub 1 ie Trans it 
Increase in  d i rect 
traff ic No change No change No change No change No change No change No change 

Increase in ind i rect 
traff ic9 (%) 0 . 4  0 . 4  0 . 1  0 . 1  0 . 8  0 . 3  

1 .  Construction impacts were eval uated for 1992 . the peak construct ion year. 
2 .  Road system mod ifications are based on sse s ite proposa ls .  with the except ion of Ari zona . See a lternat ive 

p lans as d iscuesed in Append ix 14 .  
3 .  Major road di srupt ion cou ld  occur tElfilloral' i ly if cut-and-cover tunne l construct i on  cuts the Ha.ricopa-G i la Bend 

Road. 
4 .  lOS : leve l of Serv ice .  A:  Free f b w  w i t h  indh'idual users v i rtua l ly unaffected by the presence o f  othel's in  

the traffic stream. B:  Stable flow but the presence of  other users i n  the traffic stream beg ins to  be 
noti ceab le .  c :  Stable flC'll but o�rations of i ndividua l users becomes s i gnif icantly affected by interact ions 
with others in the traff ic f low. D. H i ?M dens i ty ,  but stable flow w ith speed and freedom to maneuver severe ly 
restr icted. and the driver exper iences a genera l ly poor leve l of canfort and convenience. E: Unl;tab�e  f"lCki at 
near capac ity level with speeds redu,-",d; I1'Klneuver ing d iff icult and extreme ly poor level of cOOIfort and 
conven ience. F: Forced or breakdown fl�« with traffic demand exceed ing the capac ity; unstable stop and go 
traffic .  

5 . . Increase for county most affected by i ndirect SSC popu lat i on growth.  
6.  Ra i l  system �dif icat jons are based on SSC s i te proposa ls .  
7 .  Major ra i l  d i srupt ion cou ld occur if  cut-and-cover tunnel construct i on cuts the ex ist i ng Southern 

Pac i fic ma in l ine tracks . 
8. Exist ing rai l l i ne crOSS ings are requ i red in most cases , However. it is not c lear from the sse 

s i te proposa ls whether grade or grade separation c,'ossings wi l l  be used. 
9 .  Increase for the ROI . 
10.  Ex ist ing or proposed general aviat ion a ir  fie lds are located in strat ified fee areas . 

l CHP5Y3368834 E I S  Vol ume I Chapter 5 



Envi ronmental Consequences and Mit igat i ve Measures ' 5- 187 

Tabl e 5 . 1 .8- 10 

COMPARISON OF TRANSPORTATION IMPACT MAGNITUDES DURING OPERAT IONS 
AT PROPOSED SSC SITESI 

Transportation Impact 

1 .  Roads 

a .  Road System Modi f i cat i ons 

b. D i rect Traff i c  Impacts 
Lowest LCS on impacted 

h lghways2 

Di srupt ion to ex i st i ng 
traff i c  patterns 

c. Indirect Traff i c  Impacts 
Increase 'in indi rect 

t raff i c3 (%) 
2.  Ra i l  

a. Ra i l  System Modi f i cations 

b .  Di rect Traffic Impacts 

c. Indi rect Traff ic Impacts 
Increase in i nd i rect 
traffic4 (%) 

3 .  Air 

a .  Ai rport Modi f i cat i or.s 

b .  D i rect Traff i c  Impacts 
Average increase in number 

of f l ights per week 

c Indi rect Traff i c  Impacts 
increase in indirect 

traff ic4 (%) 
4. waterways 

Increase i n  waterway 
traff ic 

5 .  Pub l i c  Tl'ans i t  
Increase i n  di rect 
t raff ic 

Increase i n  indi rect 
traff ic4 (X) 

Arizona 

None 

o 

No 

0 . 3  

Colorado 

None 

e 

Yes 

1 1  

I I I  i no i s  M i chigan 

None None 

F D 

No No 

North 

Carol ina Tennessee Tey�s 

None NOlle None 

E o E 

Yes Yes No 

2 3 2 

None None Nene None None Mone None 

No change No change No change No change No change 110 change No change 

0 . 3  0 .3  0 . 1  0 . 1  0 . 7  0 . 9  0 . 2  

None None None Hone 'None None None 

0 . 3  0 . 3  0 . 1  0 . 1  0 . 7  0 . 9  0 . 2  

N o  change N o  change N o  d;;;:,SO' No change No changE No chan\;e No change 

No change No change No cheng':! No ctlat�ge No chang<: No change No cha!'lge 

0 . 3  0 .3  0 . 1  0 . 1  0 . 7  0 . 9  0 .2  

1 .  Operat ions impacts were eva l uated for 2000. the year operation en� loyment reaches a constant l€.el . 
2.  LOS: Leve l of Servi ce .  A :  Free f low with ind i v i dua l users v i rtyp l ly unaffected by the presence of others in 

the traffic stream. B: Stable flow but tr� presence of other users i n  the tr5ffic  stream beg ins to be 
not i ceab l e .  c: Stable flow but operat ions of i nd i v i dual users becomes s i gn i f i cantly affected by interact ions 
with ethers in the t raff i c  f low. 0: H igh dens i ty .  but stab le f low �ith speed and freedom to rrdneuver severe ly 
restricted and the driver experiences a genera l ly poor level of comfort and conven ience. E: Unsta� le f low at 
near capac ity level with speeds reduced. maneuvering diff i cu lt and extremely poor level of comfort and 
conven ience. E: Forced or breakdown flow with traffic demand exceeding the �apac ity. unstabl e  stop and go 
traf f i c .  F :  Forced o r  breakdown f l ow  with traff i c  dema nd  exceedi ng the capac ity, unstable stop and go traffi c .  

3 . Increase for county most affected by indirect sse popu lation growth. 
4 .  Increase for t he  ROI . 
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o E - Un stabl e fl ow at near capac i ty l evel w i th  speeds reduced , 
maneuver i ng d i ffi cul t ,  and extremel y  poor l evel of  comfort and 
conven i ence . 

o F - Forced or breakdown fl ow w i th  traffi c demand exceed i ng the 
capac i ty of  the h i ghway , unstabl e stop - and -go  traffi c .  

The E and F lOS i ncl udes the fol l owi ng roads at each of  the a ffected s i tes . 

o I l l i no i s  - State Route �4 ; K i rk Road to Randal l Road 
US Route 34 ; State Route 59 to State Route 3 1  
State Route 59 ; 1 -88 to State Route 56 . 

o North Carol i na - US Route 50 1 ;  US Route 1 58 to State Route 49 . 

o -Texas - I -35E ; 1 - 2 0  to US Route 77 . 

M i t i gat i ons  that wou l d  be con s i dered duri ng construct i on pl ann i ng 
i ncl ude the use of  carpool s ,  vanpool s ,  and buses to decrease the peak 
traffi c vol ume . I n  add i t i on ,  sse construct i on work- sh i fts  coul d be 
st aggered , tak i ng i nto con s i derat i on work- s h i fts  of  other empl oyers , to 
reduce peak traffi c vol ume . 

M i t i gat i ons  that cou l d  potent i al l y be i mpl emented to reduce spo i l  
d i sposal truc k traffi c i mpacts i ncl ude the fol l ow i ng : The use o f  state 
h i ghways i n stead of l ocal roads ; d i rect i on of traff i c  away from 
re s i dent i al areas and school s ;  use of traffi c control s and speed l i m i t s ;  
and the devel opment o f  off-peak ori ented d i sposal schedul es t o  avo i d  
normal urban congest i on .  

No mod i fi c at i ons to road systems are forecasted duri ng operat i ons . I n  
t h e  event road i mprovements are needed , i mpacts and mi t i g at i ons  woul d  be 
s i m i l ar to those d i scus sed above for construct i on .  

Traff i c  pattern i mpacts resul t i ng from the permanent cl osure of  roads by 
l i m i ted access  roads and sse fac i l i t i es woul d  cont i nue for the durat i on 
of  operat i ons . M i t i gat i ons i mpl emented dur i ng construct i on woul d a l so 
m i t i gate operat i ons  i mpacts . 

I ncrea�ed traff i c  on roads i n  the s i te a rea wou l d  be i ncremental and 
refl ects reg i onal trends i n  traffi c resul t i ng from operat i ons  and ma i n 
tenance workers commut i ng to and from work ,  transportat i on o f  operat i ons  
equi pment and  suppl i es to the s i te ,  tran sportat i on of  waste mater i al s 
from the s i te to d i sposal areas , and transportat i on of workers , equ i p 
ment , and suppl i es from one sse fac i l i ty t o  another . I n  add i t i on ,  v i s i t 
i ng sc i ent i sts  wou l d  commute to and from the s i te and travel from one 
sse fac i l i ty to another .  Roads prov i d i ng acces s  to  the campus  and 
i nj ector areas , i nd i v i dual  serv i ce areas and i ntermed i ate access  areas , 
and i nd i v i dual i nteract i on po i nts and experi mental areas mi ght exper i 
ence an i ncrease i n  traffi c of  up to 1 , 500 , 2 5 ,  and 1 50 veh i cl es per 
day ,  respect i ve l y .  I ncreased traffi c on roads i n  the reg i on of i n fl u 
ence wou l d  re sul t from the i ncreased popul at i on i nd i rectly caused by SSC 
operat i ons . M i t i gat i ons are the same as those d i scus sed for construct i on .  
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B.  .8.9 1 1  
Dur i ng con s t ruct i on ,  a rai l �pur o r  s l a l �g mi g ht be reQ u i r2d t o  be 
ccnnpcted to an exi st i ng ra i l  l i ne and/or a r oad wou l d  be c o n � truc t ed 
d: Y'O S S  an ex � st i ng r a P  � i �c at some o� ti.ie P t'c�?se� s i tes  . . The conn�c
t 1 0n o f  a ra l l  s p u r  or s l d l ng t o  a n  eX l st l ng ra l l  l 1 ne may d l s r� � t  ra l l  
t r .1 ff i c for a s hort  t i me wh rl e  the  s ti i tch 'i s i ns t aU ed .  Tnc co n s t ruct i on 
c F  a n  at - g rade road c r a s s i rg woul d a l s o  d i s ru p t  r a i l  t ra ff i c  w � i 1 2  co� 
s t nlCt i on a ct i v i t i e s a re occt:rr i ng i n  the bmedi a t e  v i � 1 n i t v  G f  t he t r a c k . 
TJ .. ,::- c�n ·- t' rl ' � i· � r '"  (, r .,. "' \f' -, . .l::: .. -· ·�p " ",� t i on " o :>d C "'O ";; <" l' 1"\n 1 <'  e .. ,};, � t < , : r''''" ''' u l t' � I· ' (� V � .� • ./ .  t...( "- ... i U - e ! t o ;;. � G. i.J __ ;:, t: t.l ·,'� ' «, - t � I , . .. � , � .;J  • •  '::1 � oJ I� , \. _ .. ..... '- ...,. 

1 0  onl y m i n i ma l  d i � r�pt i on to r a i l t r af f i c .  M i t i g at i nn s  t h a t  m i g h t  be 
f.' � ·'· i", I -l IH}d b '" t�{� r :l V'r � /:lr G� ; y � ,..'ft. �  cn r. S � f'lu"r t· 1" �n p· "I :; nn 1' r> t} 1 r, t' 1 H d ," l. h p  « 1 ; ,�.,+ < 1 _ -: . ',r. f � � ,-· '  ..... .J � t '-<"  , .... s r _ ,  "" 0.  � t � ·l . �  - ..... ' ..... Ir.,.. \oi ; &  f � ,7 . Ii  . ... _ ..,. . _  ... . . � . .. 1 '- . •  ;..1. . 

� n9 o f  r a i l  t r 3 i fi c  a.r0und d i s rupt i on per i od s , r e rout i ng r a l 1  T \ ';;; f r i c  
u v e r  o t h e r  rai l roads , s �h�du ' i ng con s t ruc t i on wor k  d u r i ng per : o j \  o f  l ow 
ra n  t r affi c ,  and exp£ d � t i n9 con s t n)c t 1 0rl wor k to mi i' i :r: i z;:;  t he d L': ;' a t � on 
of t h e  d i s ru�t i on .  

I r< y e a s e d  ra n t raff ic (cr' E x i s t :� r,g nd l  1 ! :--I es  r.l � J ht n:: s u H  L om t h,? t\-�n s 
�ort 3 t i �n o f  con s t ruc t i nn M�ter i a l s .  equ i pment , and non frag i l e t ec hn i c a l  ' ''v - c ", p n .). � t "  .. , new « - tl ·J ; " j- .; ,·., .... r a ': 1  < ,- , , - OJ'" " � d 1' r'g f! 0 � r  t' !- p  s i t- £:.  M i t : '" \.; '1'f.J J " " ... � • � " . .  " ,! " 0 . , . ,>  i , . .  ':t '. - ' "  '; P \.i .  , \  • 

.
" "  

• " 'A . : � . - • ,- "" .  . . .  _ , -g � l.: � c n s  !Til g n t.  be eX3!iiFH).{l b.y � � (' c a r n er dun nq C an 5: t rllCt l On p l ann H ig 
and i n c l ude the  sched u l i ng c f  ra i l  s �rv i ce t o  the  ra i l  spur o r  s i d i �g t o  
m i n i mi ze del ay s t o  D t h e �  rd � l  traf f i c .  Negl i g i bl e  i mp a � t s  t "  ra i l  l i nes  
and  ra i l  t ra f f i c a re exp�c t 2d tJ  rS 5 ul t  from ope rat i on s .  

C 0 0 s t r u c t i on and operat i o� s  ? c t i � i t i e s woul d not d i rectly  i 8pact major 
3 � � · I> ;rt s .  t\ t l ea.s t  o r: a  genE'fl'; � \ ri at i 0n a i l"t1 el d i s  l oc a ted i n  a 
p � o p o 5 ed s t r a t i fi ed fee a rea . Thre e  a crE � o f  th0  D�Page a i r port prop-
8tty i n  I l l i n o i s are l ocate:l vn t h i n  t he propost:;G fl�e :.. h1pl e l and s in  the 
r,c a r  c l u :·; ter . However,  a l l fac n i t i e s affect i ng a hprt ope;,'�t i on$  a re 
on nrop o s ed s t ra t i f i ed fee arp 3 S . Impact s t o  th� s e  f i a l d s  woul d be 
expec t Ed t o  b� neg l i g i bl e  be� ause con struc t i on a 1 d  0pc l a t i or s  . a c t i v i t i es 
wo� � d  u c c u r  bel ow grou,d i n  t � � s e  a re a s _  

I n c r " .:: �; P(! a i r  t ra ff l c d u r i ng C8l1 s t ruc:t i op and opl?ra t i on s  wou l d be a 
d > ;:: � L r 2 s :� H o f  t he t r d rl Sport 3 t i cn o f  u}nst r uc t i o it �nj  op2l"-1 t i oI1 S,  
r: �� r s :,w ;', �� l � :; ,n o  from t he ::. i te 3 rcd t he t Y';;U1 S PO t i. 2 t i Gn or m a n , suppl i e s t 
ar;(l f-,� � j � ·: c ;;·: :: t t . } nc '& ��3. s :;d a -i t  t ra f f i c  wo:_� 1 d  , -i : :1- (;  rf:- S i-t 1 t fr cHn t h e  
i r ,: " · �, � ,:· �·· �.� � � � r : .. :.; �t l!ft i [� ;�l i nd � r·�; c t ; .v '::- f3. u :: ed b y  �SC  t.· 'l>"� T_: : r u c t l oi"i a.nd fiper ;l L 
t j (; ," ' ,  1\: ' .. t , · f  t h r· s e  i r�lpac.t s. w 0 t d d GC( \.( '  a t  t hE: ':" i.j e' l"  a -i t poct  i n  the:  
�� i t ;;� r :� . . -� f. � !P  _ 

So�:-:�? t ;! ( h r; ) c a -� component s ) CGn::. t '(iJ( t i (,� equ i p�Hen � .,  �, ��j d :). up � .� l � t' �  rna �:u fac
t u .'eJ D ve r s e a s  wou l d be s h i pped to part s and t h e n  t r � n � ;o:t �j t o  th2  p ro 
po:ed s i t e by ra i l  o r  t ru c k . 0 t h e r  i t ems manu fac t u f0d n c a r  wate�w�j� i n  
t he U 'i i led S t at e �  m i g h t  al so be s h l pped by wate r . Th2 l i ke l i �ccd o f  
s �� � d i f i c aHt  water't'lay u s e:  t o  sun�G(t sse con s t r�;c t i Gn a n d  (}> �· �-at i on s  i s  
V!� �'Y l ow a t  a l l s He s . 
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General l y ,  publ i c  trans i t  sys tems do not extend to the proposed s i tes  
and , therefore , woul d not  be  d i rectly i mpacted by the sse . Where publ i c  
tran s i t  systems a re pre s ent , they wou l d  experi ence d i rect i mpacts from 
the i ncreased demand caused by construct i on and operat i on s  wo rke}'s . 
Ren t a l  car serv i ces m ight  experi ence i ncreased demand duri ng con structi on 
and operat i ons . Publ i c  tran s i t systems i n  nearby metropo l i tan a reas 
wou l d  experi ence an i ncrease i n  demand due to the i ncrea se i n  popu l at i on 
i nd i rectly  caused by the sse construc t i on and operat i ons . 

5 . 1 . B . 7  El ectri c i ty 

Var i ous con fi gurat i ons  of  e l ectri c serv i ce have been proposed to serve 
the two SSC sUbstat i ons from nearby exi st i ng or proposed fac i l i t i es ( see 
Sect i on 4 . 9 . 3 ) . These have been chosen both to supply  the necess ary 
power req u i rements for normal sse operat i on s  and to l essen  the need fo r 
construct i on of  add i t i onal tran sm i s s i on l i nes . El ectr i c  power woul d be 
brought on s i te v i a  two transmi ss i on l i ne s ,  w i t h  connect i ons routed to 
,each of the two SSC substat i ons . The i mpacts fel t here woul d be from 
the i nstal l at i on and rout i ng of the transmi s s i on l i nes . These i mpacts 
m i ght be m i t i gated to some extent by fol l owi ng standard power company 
construct i on techn i ques , by careful a ssessment o f  the pl anned rout i ng ,  
and , where poss i bl e ,  use  o f  exi s t i n g  easements . 

Both the Ari zona and Col orado s i tes , be i ng the most rural o f  the s i te 
al ternat i ve s ,  woul d  requ i re construct i on of a greater number o f  transmi s 
s i on l i nes . Aga i n ,  i f  e i ther of  these s i tes were sel ected , the power 
company woul d  need to prov i de m i t i gat i on to the extent pos s i bl e  by 
pl anned rout i ng and construct i on techn i ques . Tennessee woul d  al so 
requ i re con struct i on of a fa i rly  substant i al amount of l i ne . The rema i n 
i ng s i tes woul d need rel at i vely short l engths o f  transmi ss i on l i ne to 
connect Substat i ons  1 and 2 to the el ectri c power gri d .  

El ectri c power d i stri but i on around the booster r i ngs and col l i der tunnel 
wou l d  be accompl i shed by rout i ng power cabl es  i n  the tunnel around t he 
c i rcumference of  the r i n g .  El ectri c power i s  pl anned to be d i stri buted 
to the bu i l d i ngs  by underground duct banks . D i stri but i on of power l i nes 
i n  t h i s manner wou l d  el i m i nate any v i sual  i mpacts . 

Construct i on power i s  general l y  ava i l abl e at each o f  the proposed s i tes 
and coul d be prov i ded to contractors e i ther by pl acement  of  a po l e  i i ne , 
wh i ch may be removed when work i s  compl ete , or  by pl ann i ng earl y cons ty'uc - • 

t i on of  permanent fac i l i t i es i n  order to support con struct i on work . For 
e i ther scenari o ,  i mpacts woul d be temporary and m i t i gat i on ,  to the 
extent pOS S i bl e , woul d be requJ red of the contractor and appropri ate 
pmr/er company . 
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General l y ,  the fi nal  l ocat i on and pl acement of  the proposed SSC  fac i l 
i t i es mi ght requ i re the  rel ocat i on of several tran smi ss i on l i nes i n  the 
v i c i n i ty .  Th i s  m i ght requ i re some rerout i ng o f  exi st i ng transmi s s i on 
l i nes i n  order to ma i nta i n  system cont i nu i ty and customer serv i ce .  These 
i n stances woul d need to be addres sed on a s i te- spec i fi c  bas i s  as  the 
need arose . Whether or not rerout i ng woul d be needed woul d depend on 
det ai l ed des i gn of the SSe . Th i s  i s sue wi l l  be addres sed i n  the Sup
pl emental E I S .  However ,  typ i cal l y ,  rel ocat i ons  woul d be over short 
d i stances and woul d be m i t i gated by fol l ow i ng standard power company 
construct i on techn i ques . 

5 . 1 . S . 8  Natural Gas 

Each of  the proposed s i tes i s  wel l served by an ex i st i ng network of  natu 
ral gas  p i pel i nes { see· Sect i on 4 . 9 . 3 } . _ W i th gas tran smi s s i on l i nes 
on - s i te or i n  the i mmed i ate v i c i n i ty ,  the construct i on of new l i nes 
woul d be m i n i mi zed . Prov i d i ng serv i ce to the fac i l i t i es woul d requ i re 
con struct i ng between 3 and 26 m i  of new p i pel i ne .  Unt i l deta i l ed des i gn 
of  the  SSC fac i l i t i es ex i sts and the prec i se l ocat i on of exi st i ng p i pe
l i nes i s  known at the sel ected s i te ,  no fi rm assessment of i mpact can be 

" made . The use of proper construct i on techn i qyes and careful ly  pl anned 
l i ne routes woul d hel p to mi n i mi ze i mpacts . The spec i f i c  routes woul d 
be worked out after the s i te i s  sel ected dur i ng fi nal des i gn of the SSC . 

Dur i ng con struct i on and precnnstruct i on ,  i t  may be necess ary to rel ocate 
several smal l er p i pel i nes . Th i s  mi ght requ i re the rerout i ng of  ex i st i ng 
l i nes to ma i nta i n  cont i nu i ty of serv i ce .  These i n stances woul d need to 
be addres sed on an i nd i v i dual bas i s  as the need arose . However , re 
l ocat i ons shoul d be over short d i stances and shoul d cause m i n i mal  and 
temporary i mpacts . 

5 . 1 . S . 9  Tel ecommun i cat i ons 

Each of the proposed s i tes has  �xi st i ng tel ecommun i cat i ons serv i ce i n  
the general v i c i n i ty ,  but woul d requ i re construct i on of new l i nes to 
serv i ce the SSC proj ect . the except i on woul d be I l l i no i s ,  wh i ch 
currently prov i des s i mi l ar serv i ce to Fermi l ab and has the necessary 
commun i cat i ons structure al ready i n  pl ace . 

Dur i ng construct i on and precon struct i on ,  on - s i te commun i cat i ons  coul d be 
h andl ed by commerc i al l y ava i l abl e two -way rad i os and wal ki e-tal k i es that 
are commonly used on construct i on s i tes . 

Commun i cat i ons between the s i te and other l ocati ons coul d e i ther be by 
connect i on to a l ocal tel ephone system or by rad i o  l i nk  to a system some 
d i stance away . Commun i cat i ons between tunnel i ng operat i ons  and the 
surface woul d be v i a  a h ard-wi red system on - s i te .  For e i ther case , 
there wou l d  be no envi ronmental i mpact . 
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The fi nal l ocat i on of the proposed SSC fac i l, i ty mi ght requ i re the rel oca
t i on of several commun i cat i ons  l in es i n  the  v i c i n i ty .  Th i s  wou l d  requ i re 
some rerouti ng of the l i nes i n  order to mai nta i n  system cont inu i ty and 
customer serv i ce .. Typ ical l y ,  t h i s wou l d  be a rel ocat i on over a short 
d i stance , and spec i fi c  routes woul d be worked out after the s i te i s  
sel ected duri ng fi nal  des i gn of the SSC . 

5 . 1 . 9  Cul tural and Pal eontol og i cal Resources 

5 . 1 . 9 . 1  Cul tural Resources 

A .  General Compari son s  o f  Proposed S i tes 

Cul tural resource asses sment s  cons i der potent i al ly  adverse effect s  to 
s i gn i fi cant archaeol og i cal s i te s  and h i stori c stand i ng structures . 
S i gn i fi c ant si tes are those that woul d me�t the el i g i b i l i ty cri teri a for 
l i st i ng on the Nati onal Regi ster of H i stori c Places descri bed i n  36 CFR 
60 . Important cultural resources al so. i ncl ude Nati ve Ameri can sacred 
s i tes rel ated . to trad i t i onal  rel i g i ous  bel i efs and pract i ces . Tbe 
Ameri can I nd i an Rel i g i ous  Freedom lkt ( 4 2  U . S . C .  1 996) prov i des for the 
protect i on and preservati on of s i tes  i dent i f i ed or suspected to be s acred . 
Cul tural resources are nonrenewabl e and coul d po ssess  i mportant sc i en - .  
t i fi c ,  educat i onal , and heri t age v a l ues . Cul tural resources are poten 
t i al l y affected by sse proj ect act i v i t i es performed duri ng precon struc 
t i on ,  construct i on ,  and operat i ons . 

Data perta i n i ng to known cul t u ral resources were deri ved from i n forma
t i on prov i ded by the propos i ng States , d ata gathered through i ndependent 
l i terature rev i ew ,  and consu l tat i on w i t h  the State H i sto r i c  Preservat i on 
Offi cers ( SHPO ' s ) . 

Archaeol og i cal assessments i nvol ve i dent i fy i ng preh i stor i c  and h i s�or j c 
archaeol og i cal s i tes and ver i fy i ng the l ocat i on s  of archaeol og i cal s i tes 
based upon arch i val i nformat i on .  Archaeol og i cal fi el d surveys have not 
been compl eted at any of  t he proposed s i tes . Exten s i ve f i e l d  surveys 
have been undertaken at  the Arizona and I l l i no i s  SSC s i tes , al though 
several areas of poten t i al i mpacts a l ong the col l i der ri ng remai n  to be 
stud i ed .  Archaeol ogi cal f i e l d  surveys have not been performed at the 
Col orado , M i ch i gan , North Carol i na ,  Tennessee,  and Texas  s i tes . Surveys 
have not been performed of . anc i l l ary areas  of construct i on act i v i t i e s 
such as access road s ,  ut i l i ty r i g h t s -of-way , spoi l s  depos i t i on ,  etc . 
For any s i te sel ected for the sse , further archaeol og i cal asses sments 
wou l d  be necessary .  

I n  Ari zona , port i ons  of  t h e  col l i der r i ng t o  be constructed by cut - and 
cover, t he campus areas A ,  8 ,  and C ,  and buri ed beam access areas , have 
been exten s i vely surveyed . At the proposed I l l i no i s  s i te ,  most of the 
l ocat i ons  of proposed fac i l i t i es have been surveyed ; however , others 
were not stud i ed due to c i rcumstances of poor v i s i b i l i ty or l i m i ted 
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access . A reconna i ssance- l evel archaeol og i cal survey has been under
taken at the proposed Tennessee SSC s i te .  No project - rel ated archaeo
l og i cal f i el d  survey has taken pl ace at the proposed M i ch i gan , North 
Carol i na ,  and Texas s i tes . A sampl e survey of proposed roadways t,o the 
s i te was performed i n  Col orado . 

The extent to wh i ch h i stor i c surveys have been compl eted al so var i e s . 
Cul tural resource f i el dwork pertai n i ng to the proposed Ari zona SSC 
col l i der r i ng i ncl uded an h i stori c bui l d i ng s i te survey . A total of 
fi ve structures were i denti fi ed ,  of whi ch only one rema i ns  stand i ng ;  
other h i stor i c  s i tes i ncl ude three areas of h i stor i c refuse and two 
h i stori c tra i l roads . I n  the area of �he proposed Col orado s i te ,  l ocal 
res i dents comp i l ed a l i st i ng of  known l ocal h i stori c resources . Further, 
in Col orado , port i on s  of proposed roadways to the SSC s i te have been 
surveyed and s i gn i fi cant h i stori c · s i tes have been i dent i fi ed .  At the 
proposed North Carol i na and Texas s i tes , some l ocal stud i es have been 
compl eted . S i gn i fi cant h i stor i c  structures are l i kely to be i dent i fi ed 
i n  both states . I n  I l l i no i s � systemati c ,  reg i onal h i stor i c  bu i l d i ng 
surveys have been compl eted ; these data provi de a thorough database for 
asses s i ng potent i al i mpacts to h i stori c structures . I n  M i c h i gan and 
Tennes see , i ntens i ve fi el d i nventori es and eval uat i ons  of stand i ng 
structures have been compl eted . S i gn i fi cant resources have been i den
t i f i ed at  both s i tes ; other structures m i g ht requ i re further eval uat i on .  
H i stori c cemeteri es have been i dent i fi ed i n  areas of the proposed s i tes 
i n  Col orado , I l l i no i s ,  M i c h i gan , North Carol i na ,  Tennessee ,  and Texas . 

No Nat i ve Ameri can sacred s i tes have been i dent i fi ed at any of the pro
posed s i tes ; al though preh i stori c buri al s have been prev i ously  recorded 
i n  the v i c i n i ty of the s i tes i n  Col orado , I l l i no i s ,  Mi c h i g an ,  and Texas . 
The exi stence of  preh i stor i c buri al s cannot be excl uded at any of  the 
s i tes . I n  response to I l l i no i s State Museum i nqu i ri es ,  the C i t i zen Band 
Potawatomi Ind i ans of  Okl ahoma have stated that Nat i ve Ameri can buri al s 
may be l ocated i n  the general v i c i n i ty of  the proposed I l l i no i s  SSC s i te 
but no spec i fi c  l ocat i ons  were i dent i fi ed .  

B .  Descri pt i ons  of Known Resource Impacts at the Proposed S i tes 

Any of the seven known preh i stori c s i tes wi t h i n  the proposed Ari zona SSC 
project area coul d be el i g i bl e  for the Nat i onal Regi ster . The s i gn i fi 
cance of these preh i stor i c  resources can be real i zed through appropri ate 
data recovery programs emphas i z i ng the recovery of botan i cal and faunal 
data from roast i ng p i t s ,  rock p i l e  features , and buri ed cul tural features 
i n  an attempt to doc ument the procurement act i v i t i es performed at these 
l ocat i ons . A con s i derabl e part of  the s i gn i fi cant art i fact assembl age 
at these s i tes may be s urfi c i al . 

The constructi on of  the SSC project i n  Ari zona coul d i mpact a total of  
ten  known h i stori c s i tes . The Butterfi el d Stage Coach L i ne and the  Juan 
Baut i sta  de Anza Tra i l are i mportant h i stor i cal resources al though 
nei ther has been pl aced on the Nat i onal Regi ster . The fi ve h i stor i c  
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structures (of  wh i ch only one remai ns stand i ng)  and the three s catters 
of  h i stor i c  art i facts are sl i ghtly more than 50 years ol d .  The s i gn i fi 
c ance of  the h i stor i c s i tes has not been fOl l y  estab1 i s hed� 

It i s  ant i c i pated that future archaeol ogi cal  and h i stor i cal  surveys con
ducted i n  Col orado may l ocate s i tes w i t h i n the proj ect are a .  Preh i stori c 
s i tes are parti cul arly l i kely a l ong dra i nages such as Badger, Beaver, 
and B i jou  Creeks . The known s i tes wi th i n  the proposed project area have 
not been eval uated wi th  regard to Nati onal Regi ster criteri a or  spec i f i c  
potent i al project i mpacts . S i m i l arl y ,  the h istor i c s ites i dent i f i ed by 
l ocal  res i dents h ave not been thoroughly  documented and eval uated . The 
prec i se l ocat i on s  of  these s i tes are uncl ear wi th  respect to proposed 
proj ect fac i l i t i es .  

I n  add i t i on ,  s ix h i stori c s i tes con s i dered el i g i bl e  for the Nati onal  
Regi ster have been i dent i fi ed and eval uated i n  Col orado: a l ong port i ons  
of  the proposed SSC  access roads ; these  are �nd i cati ve of the  n ature of  
h i stori c agri cul ture- rel ated resources and  vernacul ar arc h i tecture . 
Several of  these coul d be d i rectl y i mpacted by the SSC . 

Many o f  the proposed project con struct i on areas at the proposed I l l i no i s  
s i te have undergone i ntens i ve cul tural resource surveys . Twenty-fi ve 
preh i stori c  archaeol og i cal s i tes are on the Fermi 1 ab property ; thi rteen 
of these are currently be i ng eval uated to determi ne i f  they are el i g i bl e  
for nom i n at i on

" 
to the  Nat i onal  Regi ster . Other known s i tes are l ocated 

i n  poten t i al i mpact areas of the co1 1 i der r i ng .  Add i t i onal surveys and 
eval uat i on s  are currentl y  be i ng compl eted by the I l l i no i s  State Museum . 

A number o f  h i stor i c structures are l ocated i n  poten t i a l l y  affected areas 
o f  the proposed c� l i der r i ng in I l l i no i s :  1 )  the near and far cl usters , 
2 )  the beam absorber- easement areas , and 3 )  i ntermed i ate and serv i ce 
areas . The s ign i fi cance of  these structures and potent i al i mpacts have 
not been eval uated . El even h i stor i c archaeol og i car s i tes  have been veri 
f i ed to date w i th i n  the proj ect area i nclud i ng four w i·th i n  the far cl uster 
and four  wi th i n the near c l uster . 

The h i stor i c structures survey of the proposed M i ch i g an SSC s i te i s  com
pl ete . However , very l ittl e i s  current ly  known about the full rang'e and 
spec i f i c  l ocat i on s  of  preh i stor i c archaeol og ical  s it e s  i n  the proposed 
M i c h i g an SSC project area . Most of the cu ltural h i story i s  represerlted 
by nearby recorded s i tes . Preh i stori c s i tes are part i cu l arl y l i kely i n  
upl and and wetl and contexts .  Pred i ct i ve stud i es i nd i cate that numerous 
preh i stor i c arch aeol ogi cal s i tes wou l d  be l ocated duri ng fi el d surveys . 

Three s i gn i fi cant h i stor i c structures , the Cady Centenn i al Farm ,  Struc
ture " R - 5 1 6 , " and the Spri ngman Centenn i al Farm, were i dent i fi ed i n  the 
area of  the prqposed M i c h i g an SSC s i te .  Other s i gn i fi c ant structures 
coul d be i denti fi ed duri ng future eval uat i ons  of  the structures recorded . 
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I nten s i ve surveys h ave not been compl eted i n  the proposed North Carol i na 
SSC s i te area a l tnough extens i ve i nventor ies  of  h i stor i c  structures h ave 
been undertaken i n  Granv i l l e  and Durham Coun t i es . Det ai l ed data  are not 
ava i l abl e to pred i ct numbers or projected l oc at i ons  of cul tural resources . 
Those nearby resources wh i ch h ave been recorded i nd i cate that the proj 
ect area i s  l i ke ly  to conta i n  preh i stor i c  and h i stor i c  archaeol og i cal 
s i tes and h i stor i c  structures wh i ch woul d be i dent i fi ed duri ng fi el d 
surveys . 

I nten s i ve archaeol og i cal surveys of  the proposed Tennessee project area 
are not avai l abl e . .  In add i t i on ,  i t  i s  not pos s i bl e  to accurately pre
d i ct n umbers or proj ected l ocat i ons of preh i stor i c  and h i stori c archaeo
l og i c al s i tes . Of  the cul tural resources wh i ch h ave been recorded at 
the proposed Tennessee s i te ,  onl y one h i stori c �rchaeol og i cal s i te ,  the 
Spa i n  Ranch , has been i dent i fi ed. One h i stor i c  s i te ,  the Sanders Farm ,  
coul d b e  el i g i bl e  for t h e  Nati onal Regi ste� .  

. 

Few archaeol og i cal stud i es have been compl eted i n  El l i s County , Texas , 
so data are not avai l abl e at the proposed Texas sse s i te to pred i ct the 
numbers or projected l oc at i ons of cul tural resources . I t  i s  pos s i bl e  
that prev i ously unrecorded preh i stori c and h i stor i c  archaeol og i c al s i tes 
wi l l  be i denti f i ed .  I ntens i ve h i stori c bu i l d i ngs  s urveys coul d i dent i fy 
i mportant structures . 

C .  Defi n i t i ons  of  Impacts 

D i rect i mpacts woul d resul t from actual d i sturbance of  a resource ' s  
struct ure , sett i ng ,  and spat i al confi gurati on duri ng construct i on or 
operat i ons . D i sturbances of  th i s  k i nd coul d occur wi th i n  fac i l ity 
construct i on zones and areas of anc i l l ary act i v i t i es ,  such as access 
roads , ut i l i ty ri ghts -of-way , storage yards , parki ng areas , assembly 
areas , and project f i el d offi ces . D i sturbances of  th i s  k i nd occur to 
surface and subsurface el ements of archaeol og i cal s i tes . The removal of  
h i stori cal l y  or arc h i tectural l y  i mportant structures are more obv i ous 
d i rect i mpacts . 

I nd i rect i mpacts to cul tural resources often resul t from the general 
i ntens i fi cat i on of  l and use act i v i t i es i n  the area surround i ng new 
devel opment . Popul at i on g rowth and greater access i b i l i ty due to 
i mproved roads and other fac i l i t i es may resul t i n  i ncreased vandal i sm 
and other forms o f  d i sturbance and destruct i on .  Further , patterns of 
l and use on nearby publ i c  and pri vate nonproj ect l ands may ch ange . The 
i nd i rect i mpact area woul d thus vary wi th each proposed s i te ,  depend i ng 
on s i te l ocat i on and exi st i ng l and use pattern s .  DOE does not control 
those factors that resul t i n  ind i rect i mpacts . Zon i ng and l ocal  l and 
use pl ans are under the control of l ocal governments . 

Cumul at i ve i mpacts to cul tural resources often occur dur i ng peri ods of  
reg i onal  i ntens i f i cat i on of  devel opment . As  a re sul t ,  a nonrandom d i s 
tri but i on o f  resources becomes vul nerabl e to d i sturbance and data l oss . 
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Where there are appropri ate state and l ocal preservat i on p l ans backed by 
l aws , regul at i on s ,  and ord i nances , the probl em of i nd i rect and cumul ati ve 
i mpacts shou l d  be addres sed . However,  i n  those areas where there are no 
reg i onal or l ocal p l ans and regul at i ons  {or  these are i ncompl ete} cul tural 
resources may be pl aced i n  danger of damage or destruct i on .  

D .  M i t igat i ve Mea�ure� 

After the SSC s i te i s  sel ected , the DOE wou l d  consul t wi th the SHPO for 
the sel ected state and a Programmat i c  Agreement { PA} woul d be devel oped 
between the DOE ,  the SHPO , and the Adv i sory Counc i l  on H i stor i c  
Preservat i on .  Cons u l tat i ons  w i th o t h e r  Federal agen c i es such a s  the BlM 
and the Adv i sory Counc i l  on H i stor i c  Preservat i on woul d  occur,  as neces 
sary .  For the sel ected s i te ,  add i t i onal surveys and eval uat i ons  woul d  
be compl eted and , i f  needed , mi t i gat i on measures woul d be devel oped i n  
accord wi th  an PA . 

I n  order to assure the protect i on of s i gn i ficant h i stori cal and archaeo
l og i cal resources at the sel ected SSC s i te ,  a mi t i gat i on program woul d 
be i mpl emented con s i stent wi th the PA that prov i des  for the i dent i fi ca
t i on ,  eval uat i on ,  and  treatment of  s i gn i fi cant cul tural resource prop
ert i es  that wou l d  be d i rectl y affected by the SSC project act i v i t i es .  
I nventory and eval uat i on stud i e s wh i ch suppl ement those al ready com
pl eted woul d be performed . I f  necessary ,  further arch i val  research 
woul d  be undertaken to establ i s h data regard i ng propert i es that mi ght 
occur i n  the sel ected proj ect area . 

' 

To i dent i fy Nati ve Ameri can sacred s i tes  and other ethnog raph i c  l oca
t i ons , cont i nued d i scuss i ons  may be needed with representat i ves of 
groups who have trad i t i onal or current t i es to the areas affected w i t h i n  
t h e  sel ected project area , and who coul d i dent i fy concern s about the 
future management and treatment of  those resources . 

Proposed f i el d  stud i es of potent i al project i mpact areas woul d need to 
be compl eted . The object i ves of  f i e l d  stud i es are twofol d :  to veri fy 
the ex i stence and cond it i on of prev i ous ly  recorded cul tural resources , 
and to i dent i fy add i t i onal  propert i es w i t h i n areas affected by the proj 
ect . Eval uat i ons  of archaeol og i ca l  propert i e s  are made i n  terms of  
e stabl i s hed cri teri a of el i g i b i l i ty for the ��t i onal  Rea i ster and 
usual l y  i nvol ve col l ect i on and analys i s  of data , us i ng both surface 
materi al s and subsurface test i ng to establ i sh the age , content , and 
hori zontal and vert i cal extent and i ntegr i ty of the depos i t .  

Eval uat i on of h i stori c arch i tectural and eng i neeri ng propert i es i ncl ud
i ng bu i l d i ngs , structures ,  and objects requ i res appl i cat i on of Nat i onal 
Reg i ster cri ter i a  to establ i sh el i g i b i l i ty .  The eval uat i on process 
req u i res a deta i l ed l evel of resource - spec i f i c  i nvest i g at i on regard i ng 
age , owners h i p ,  h i stor i c  assoc i at i ons , and documentat i on of  cond i t i on ,  
styl i st i c/funct i onal tra i ts ,  and i ntegri ty of contri but i ng el ements . 
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After s i gn ifi cant cul tural resources h ave been i dent i fi ed ,  each shoul d 
undergo an a s sessment of potent i al impacts due to project i mpl ementa
t i on .  Determi n at i ons  can  then  be  made of appropr i ate , mi t i gat i ve 
measures . 

Avo i d i ng s i gn i fi cant h i stori cal and arch aeol og i cal  resources coul d be 
the most effecti ve mean s  of mi t i gat i ng s i gn i f i cant i mpact s .  I n  l oca
t i on s  where avoidance i s  not feas i bl e  because of  techn i cal , operat i onal , 
regul atory ,  or cost con s i derat i ons , al ternat i ve mi t i gat i on measures 
woul d be con s i dered . Such measures woul d i ncl ude : 1 )  recovery ,  an al y
s i s ,  and curat i on of data from s i g n i fi cant s i tes ; 2 )  documentat i on of 
h i stor i c  structures pri or to the i r  removal or demol i t i on ;  and 3 )  con 
struct i on mon i tori ng . 

5 . 1 . 9 . 2  Pal eontol ogi cal  Res ources 

Pal eontol og i cal resources are defi ned as fos s i l i ferous l ocal i t i es that 
prov i de i mportant and un i que data perta i n i ng to  sequences and c i rcum
stances of evol ut i onary b i ol ogy and geol og i c al proce s ses . Under the 
Ant i qu i t i es Act ( 1 6 USC 431 -433 ) , the DOE has  a respon s i b i l i ty for the 
protect i on of  pal eontol og i cal resources d i scovered dur i ng sse precon 
struct i on ,  construct i on ,  and operat i on s ,  as preh i s tor i c propert i e s . 
Pal eontol og i cal  resources are n o n renewabl e and po ssess  i mp o r t a n t  sc i en 
t i fi c  and educat i onal  val ues . Important resources are tho se  whose 
s c i ent i f i c  i mportance h ave been demonstrated i n  the sc i ent i f i c  l i tera 
ture or t hose whose rari ty , un i quenes s ,  or other ch aracter i st i c s  may 
make them the subject of future sci ent i f i c  study . I n  general , there are 
no Federal regul at i ons  that govern t h e  management of pal eon tol og i cal  
resources . 

Pal eontol og i cal  r�sources h ave been i dent i f i ed based pr i nc i pal l y  on 
i n format i on prov i ded i n  the state proposa l s .  Data vary for e ach s tat e  
depend i ng on the l evel of research and  record i ng prev i ous ly  undertaken 
w i th i n  and near the proposed s i te .  I n  some cases , further rese arch may 
be des i rabl e to assess  the potent i al of certa i n  geol og i c  s trata to 
produce i mportant and un i que fos s i l materi a l s .  

A .  General Compar i sons of Propo sed S Ltes. 

The strat i graph i c  sequence w i t h i  n t�le propo s e-d Ari zona proj ect are a i s  
not general l y  conduc i ve to pal eon tol og i cal preserva t i on .  However ,  i f  
fos s i l s  are present , they are mo s t  l i kel y to occur i n  younger fangl om
erate exposure s .  At the proposed North Carol i n a s i te ,  pal eonto l og i cal 
rema i n s  are not expected to be extens i ve i n  the proj ect area and are 
unl i kely to be encountered duri ng construct i on of the SSC . 

Pal eontol og i cal resources are more l i kely to occur at the Col orado , 
I l l i no i s ,  and M i c h i gan s i tes . At the proposed Col orado SSC s i te ,  i t  i s  
l i kely that pal eontol og i cal materi al s woul d be d i scovered duri ng con 
struct i on act i v i t i es ;  fos s i l  mater i al s have been found el sewhere i n  
Col orado i n  many of  the geol og i cal strata present w i t h i n  the proj ect 
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1rea . At the proposed I l l i no i s  SSC s i te ,  foss i l  rema i ns are known to be 
present from the Quaternary strata . Many of the potent i al l ocat i on s  of  
pal eontol og i cal materi al s  at  the  s i te h ave been exam i ned .  At the  pro 
posed Mi c h i gan SSC s i te ,  there have been a l arge number of  foss i l  d i s 
coveri es w i th i n  and near the proposed project are a .  Stud i es performed 
for the M i c h i gan s i te proposal veri fi ed the exi stence of foss i l s  i n  
several strat i graph i c  context s .  

L i ttl e i s  known about the l i kel i hood o f  encounteri ng fos s i l remai ns at 
the proposed Tennessee and Texas SSC s i tes , al though  occa s i on al fos s i l s  
have been l ocated i n  the geol ogi cal strata present at these s i tes . . 

B .  Defi n i t i on of Impacts 

Di rect i mpacts coul d resul t frem actual d i sturbance of  an i mportant and 
un i que pal eontol og i cal resource duri ng preconstruct i on ,  construct i on ,  or 
operat i on s .  D i sturbances of th i s  ki nd coul d occur wi th i n  fac i l i ty con 
struct i on zones and areas of anc i l l ary act i v i t i es such as access  road s ,  
ut i l i ty ri ghts- of-way , storage yard s ,  park i ng areas , as sembl y areas , and 
project fi el d offi ces .  

Ind i rect i mpacts to i mportant pal eonto l og i cal resources somet i mes resul t 
from the general i ntens i fi cat i on of  l and use act i vi t i es i n  the area sur
round i ng new devel opment . Popul at i on growth and greater access i b i l i ty 
due to i mproved roads and other fac i l i t i es may resul t i n  nonprofess i onal 
excavat i on s  of foss i l  l ocal i t i es and other forms of d i sturbance and 
destruct i on .  Further, pattern s o f  l and use on nearby nonproject l ands 
may change . The i nd i rect i mpact area woul d vary wi th each proposed s i te 
depend i ng on  s i te l ocat i on and eXi st i ng l and use pattern s .  Zon i ng and 
l ocal l and use p l an s  are under the control of l ocal  governments . 

Cumul at i ve i mpacts to  pal eontol ogi cal resources somet i mes  occur duri ng 
per i ods of  reg i onal  i ntens i fi cat i on of devel opment .  As a resul t ,  a non 
random d i str i but i on of  fos s i l s  becomes vul nerabl e to d i sturbance and 
data l os s .  I ntense devel opment of  a reg i on can resul t i n  a d i spropor
t i onate l os s  of  fos s i l  types and thei r concom i tant data . 

C .  M i t igat i ve Measure� 

Pri or to con struct i on  at any of the proposed SSC s i tes , further 
pal eontol og i cal f i el d stud i es and eval uat i on s  shoul d be compl eted , as 
necessary ,  for port i ons  of t he proposed project areas where pal eonto
l og i cal l ocal i t i es are l i kely to occur.  Pal eontol og i cal eval uati ons 
coul d be i ncl uded as part of the geol ogi cal test i ng program duri ng 
preconstruct i on .  

M i t i gati on pl ann i ng at the sel ected SSC s i te coul d provi de for the i den 
t i fi cati on of  those constructi on areas wh i ch woul d requ i re " profess i onal 
mon i tori ng duri ng ground - breaki ng and dri l l i ng procedures . Procedures 
woul d be devel oped for sc i ent i fi c  recovery and documentat i on upon d i s 
covery of  i mportant and un i que foss i l  mater i al s .  
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M i t i g a t i on pl ann i ng shoul d al l ow the poss i b i l i ty that  i mportant and 
un i qu€ foss i l  rema i ns may be uncovered duri ng construct i on .  Profe s 
s i onal recovery of  t h e  materi al s and record i ng other sc i en t i f i c  data 
m i g h t  be nece ssary .  

5 . 1 . 1 0 Scen i c  and Vi sual Resources 

5 . 1 . 1 0 . 1  lntroducti.on 
Scen i c  and v i s ual resource assessments  fo r the seven proposed s i tes are 
presented i n  deta i l  i n  Append i x  16 and are s ummari zed bel ow . The 
descri pti on o f  project features  has  been drawn from Append i x  1 .  The 
plH�pose  o f  the asses sments  i s  to i dent i fy and 'eval uate the i mpacts on 
t h e  ae sthet i cs of the l andscape at the proposed s i tes because o f  proj ect 
precons truct i on act i v i t i es ,  construct i on ,  and operat i on s . Tabl e 
5 . 1 . 1 0 - 1  shows t h e  v i sual  i mpacts associ ated wi th  spec i fi c  project 
fac i l i t i es for the seven s i tes . Key terms for understand i ng th i s  tabl e 
are defi ned a s  fol l ows : • 

o V i sual i mpacts - Those i mpacts wh i ch occur when an act i on 
resul t s  i n  a phys i cal ch ange that , rel at i ve to the character 
of an area , appears out of  pl ace , d i scordan t ,  and/or 
d i stract i ng .  

o S i g n i fi cant - V i sual i mpacts wh i ch resul t i n  a percept i bl e  
reduct i on of scen i c/v i sual qual i ty that l asts  for more than 1 
year and i s  seen from moderatel y  to h i g h l y  sen s i t i ve v i ewi ng 
pos i t i on s . 

o Negl i g i bl e  - V i sual  i mpacts wh i ch resul t i n  no percept i bl e  
reduct i on i n  scen i c  qual i ty ,  a s  seen from moderately to h i gh l y  
sen s i t i ve v i ewi ng pos i t i ons ; those i mpacts l as t i ng for l ess  
than 1 year ; or those  seen only from v i ew i ng po s i t i ons l ow i n  
sen s i t i v i ty .  

o Local scope - Those i mpacts on v i ews from travel routes and 
areas pr imari ly  of l ocal i mportance , such as c i ty parks , 
res i dent i al areas , or l ocal ly  des i gnated scen i c  routes . 

o Reg i onal scope - Those i mpacts on v i ews wh i ch are i mportant to 
1 )  t h e  count� or State , such as State parks , forest  preserve s ,  
recreat i on areas , or county parks ; or 2 )  the reg i on ,  such as 
publ i c  l ands managed by the BLM . 

o Nat i onal scope � Those i mpacts on v i ews wh i ch are i mportant at  
the nat i onal l evel , such as those from nat i onal l y  des i gnated 
parks , scen i c  trai l s , and des isnated wi l dernes s  areas  • 

• 
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Tabl e 5 . 1 . 1 0- 1 

V I SUAL IMPACTS 

----- ----- --------------------------------------

Spl-.:-cif ic PhasE: , - (0 .. M l  NC TN TX Mt. h_ 
Impact 

.. --. 

C.,;TipUS! I njec:tor Con:<t/ 5 i g3 Oper 1 , 2 1( -0,,5 
��. ::f 

E38 Nea4 f'eg RegS Reg 
E4 Canst! �e::; Neg 7 Neg Heg 

D[ler Reg L(.;ca 1 #  Loca l Lcca 1 
[7 Cor,st/ S � g 

Oper Reg " 

E8 Comt,! S i g  Neg Neg S i g  
Oper Loca l Loci:! 1 Loca l Loca l 

[9 Const/ S t g  NEg 
Oper Loc.:. ) Loca 1 

[10 CO'lst/ Neg 
Cper Loca l 

1'19 CtJnst/ S i g  Neg 
Of-'ef Loca l Reg 

F2 Canst/ S i g  S oi a  S " 'j 
Oper Reg Loca l Loca l 

F3 Const/ Neg 5 i g S i g  
Oper Re� Le-;;a 1 Loca l 

f4 Ccnst/ Neg S i g  5 i g S i g  
D;>er Reg lo�� i Loea 1 loca l 

F5 Con,,�./ S i g  S i g  
O�r Loca 1 L.)cil' 1 

F6 Canst! S i g  S i g 
Of,:r61;:" Reg Reg 

F7 Cons'!:/ S i g  C: " '  ... .J : ..,  
Op;;r- R€;g l 8C� 

--_ . .. _-_ . . . .  _. --- --.------ --.-----�------.- - -.--.--�--�- ,-� _#_-�.--�--.------'---'-

l CHP5Y3368848 E I S  Vol ume I Chapter 5 



Envi ronmental Consequences and M i t i gat i ve Measures 

Spec if i c  
Impact 

Fe 

F9 

Substat i on 12 

Cut/Cover1 1 

Phase 

Const! 
Oper 

Const/ 
Oper 

Const! 
Oper 

Const! 
Oper 

Const 

1 .  Const = Construc t i on impact 
2 .  Oper = Operat ions impact 
3 .  5 i g  = S i gn i f icant impact 
4 .  Neg = Neg l i g i b le impact 
5. Nat l = Nat i ona l scope 
6. Reg = Reg i onal  scope 
7 .  Loca l = Loca l scope 
8. Intermed iate access fac i l i t i es 
9 .  Sector serv i ce areas 
10 . Experimental ha l ls 
1 1 .  Cut-and-cover area 

AZ 

5 i g  
Reg 

5 i g  
Reg 

Tabl e 5 . 1 . 10-1  (Cant) 

VISUAL IMPACTS 

CO* IL  

5 ig  
Loca l 

M I  

S i g  
Loca l 

NC 

5 i g  
Loca l 

TN 

5 i g  
Loca l 

5 i g  
Loca l 

TX 

*No scen ic or v i sual resource impacts would occur at the proposed Co lorado s i te .  
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The assessments focus on the l ong-term v i sual i mpacts of the proposed 
project . Preconstruct i on act i v i t i es i mportant to scen i c  and v i sual 
resources are l i m i ted to test dri l l i ng wh i ch woul d resul t i n  v i sual 
i mpacts l as t i ng a few weeks . Because of the i r  trans i tory nature , these 
i mpacts are not d i scussed further . � 

Construct i on i mpacts i ncl ude the appearance of cut - and- cover s l opes ; 
cl eared areas before they are revegetated ; excavated areas  pr i or to 
construct i on ;  temporary roads and ut i l i t i e s ;  stockp i l es of d i rt ,  s and , 
and gravel ; spo i l s  d i sposal areas ; equ i pment yards ; and temporary con 
struct i on bu i l d i ngs . Of these ,  only the cl ear i ng of vegetat i on and the 
d i spos i t i on of spo i l s  mater i al s have the potent i al for l ong- term i mpacts 
on spec i fi c  v i ews . I t  i s  assumed , under a conservat i ve worst -case scen 
ari o ,  that the i nten s i ty of i mpacts on s pec i fi c  v i ews caused by con 
struct i on woul d ,  though short term , be at l east commensurate wi th the 
v i sual i mpact cau sed by the rel ated surface fac i l i t i e s  be i ng bu i l t .  
Construct i on wou l d  be out of character w i t h i n  sen s i t i ve publ i c  v i ews ; 
vegetat i ve c l eari ng woul d  be exten s i ve ,  and the c l ear i ng coul d be ful ly  
ut i l i zed for l aydown , equ i pment ,  and mater i al s storage , temporary con 
struct i on bu i l d i ngs , etc . , and the movement of  personnel and equ i pment , 
traffi c ,  dus t ,  etc . , woul d further draw attent i on .  Therefore , the 
i ntens i ty of  i mpacts c aused by construc t i on and operat i ons are cons i dered 
approx i matel y equal . 

I t  i s  the operat i ons  phase of the project wh i ch has the greatest poten 
t i al for l ong-term v i s ual i mpacts . The features of project operat i on 
poss i bl y  affecti ng scen i c  and v i sual resources are those surface faci l i 
t i es occurri ng w i t h i n  moderatel y to h i ghly sen s i t i ve pfibl i c  v i ews . Many 
of these fac i l i t i es woul d occur wi th i n  l ands to be acqu i red by the 
Federal Government a s  part of  the l and acqu i s i t i on program ( e . g . , the 
campus , i njector ,  and the near and far cl usters ) . W i th acqui s i t i on of 
propert i es i n  such areas , many of those who woul d be affected are to be 
rel ocated and the quest i on of l ocal publ i c  sens i t i v i ty to v i sual  i mpacts 
woul d be l es sened . Except for the Ari zona  s i te ,  the buffer of acqu i red 
l and for the campus and i njector areas woul d be such that the nearest 
sen s i t i ve v i ew i ng pos i t i ons  wou l d  not i nc l ude sse  structures wi t h i n  
these areas . For the Ar i zona s i te ,  d i stant v i ews from the cre�t and 
s l opes of  the sDuthern Mar i copa Mount a i n s  wou ld  i ncl ude the campus and 
i nj ector fac i l i t i es .  

Consequent l y ,  the analyses have concentrated mostl y on the sector ser
v i ce areas ( F  s i te s ) , i ntermed i ate  access fac i l i t i es ( E  s i tes ) , experi 
mental fac i l i t i es ( K  s i tes ) , and transmi ss i on l i nes and substat i on s ,  and 
cut- and - cover areas for the r i ng ( on ly  occurri ng at the Ar i zo n a  s i te ) . 
I n  general , sector servi ce areas and i ntermed i ate access  fac i l i t i e s 
woul d be the  project features o f  concern . These fac i l i t i es woul d occur 
around the col l i der r i ng and the i r  i ndustri al appearance woul d be i ncon
s i stent i n  several contexts , such as res i dent i al and recreat i onal  areas . 
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5 . 1 . 1 0 . 2  Assessment Methodol ogi es 

The affected envi ronment has been descri bed i n  terms of  the reg i onal and 
l ocal character of the physi cal sett i ngs  i n  wh i ch the faci l i t i es are 
s i ted ( v i sual character) as wel l as the l evel s of v i s ual sen s i t i v i ty 
ascri bed to affected v i ews . The v i sual i mpact of the project was 
assessed as to whether the project woul d  appear uncharacter i st i c  of i ts 
sett i ng and , i f  so , how noti ceabl e i t  may be . 

The noti ceabi l i ty of a vi sua 1 impact depends on project feature s ,  and 
the i r context and v i ew i ng cond i t i ons ( angl e of v i ew ,  d i stance , pr i mary 
v i ew i ng d i rect i on ) . Four l evel s of vi sual i mpact i ntens i ty may occur .  
These are termed "V i sual Mod i fi cat i on Cl asses " ( VM Cl asses ) . Note that 
the VM Cl asses defi ned bel ow are s i mi l ar to ,  but mod i fi cat i ons  o f ,  U . S .  
Department o f  Agr i cul ture ,  Forest Serv i ce ( USDA- FS)  V i sual Qual i ty Objec
t i ves (VQOs) ( U . S .  Department of Agri cul ture , Forest Serv i ce 1 974)  and 
U . S .  Department of the I nter i or ,  Bureau of land Management ( USD I -- BLM) 
V i sual Resource Management Cl asses ( VRM Cl asses ) ( U . S .  Department of  the 
I nter i or ,  Bureau o f  Land Management 1 978) . 

o VM Cl ass  I - Not noti ceabl e :  changes i n  the l andscape are 
wi th i n  the f i el d  of v i ew but general ly  woul d be overl ooked by 
al l but the most  concerned and i nterested v i ewers ; they gen
eral ly  woul d not be noti ced unl ess  po i nted out ( i ncon sp i cuous 
because of such factors as d i stance , screen i ng ,  l ow contrast 
w i th context , etc . ) .  

;:� 

o VM Cl ass  2 - Not i ceabte , v i sual ly  subord i nate : changes i n  the 
l andscap.e woul d not be overlooked ( noti ceabl e to most w i thout 
be i ng po i nted out) ; they may attract some attent i on but do not 

. compete for i t  wi th other features i n  the fi el d of v i ew .  Such 
changes often are perce ived as be i ng i n  the background . 

o VM Cl ass  3 - Di stract i ng ,  v i sual ly  codomi nant : changes i n  the
l andscape compete for attent i on wi th other features i n  v i ew 
( attent i on i s  drawn to the change about as  frequently as to 
other features i n  the l andscape) . 

o VM Cl ass 4 - V i sual ly  domi nant , demands attent i on :  changes i n  
the l andscape are the focus of attent i on and tend to become 
the subject of  the v i ew ;  such changes often cause a l as t i ng 
i mpres s i on of the affected l andscape ; memorabl e .  

V i ews of  the fol l owi ng areas were con s i dered t o  have h i gh  sens i t i v i ty :  

o Des i gnated areas of aesthet i c ,  recreat i onal , cul tural , or  
sc i ent i fi c  s i gn i fi cance , i ncl ud i ng nati on al , State , county ,  
and commun i ty parks , recreat i on areas ,  and h i stor i c  d i stri cts ,  
such a s  the fol l owi ng : 
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Nat i onal l y  des i gnated parks , h i stori c s i te s ,  memori al s ,  
recreat i on areas , reserves ,  wi l derness areas , scen i c  
trai l s , wi l dl i fe refuges ; poi nts of sci ent i fi c  i nterest 
to the publ i c  ( such as  geol og1� s i tes ) ; rest areas , 
v i s i tor i nformat i on centers , and scen i c  overl ooks al ong 
Federal h i ghways . 

State-des i gnated parks , h i stori c s i tes , reserves , recrea
t i on areas , coastal lones , beaches , po i nts  of sc i ent i fi c  
i nterest to the publ i c ,  scen i c  overl ooks , rest areas , and 
v i s i tor i nformat i on centers al ong State h i ghways , and 
devel oped recreat i on s i tes . 
Des i gnated county and reg i onal parks , recreati on areas , 
reservo i rs ,  and beache s . 

Des i gnated commun i ty and c i ty parks , l ocal  p i cn i c  areas , 
botan i c  garden s ,  areas of l ocal h i stori c s i gn i fi cance,  
open- space areas protected by l ocal pl ann i ng documents 
aga i nst v i sual modi fi cat i on .  

o Areas or s i tes  of cul tural/rel ig i ous i mportance to Nat i ve 
Ameri cans (as defi ned i n  Appendi x  1 5 ) . 

o Nat i onal l y  or State-des i gnated scen i c  h i ghways or roads . 

o Resort areas . 

o Res i dent i al sUbd i v i s'i ons  ( l arge- or �inal l - l ot ) , country estate 
subd i v i s ions ( l ots  greater than 1 acre ) . * 

o Travel routes , such as roads , rai l  l i nes , tra i l s , b i cycl e 
path s ,  and equestr i an trai l s ,  serv i ng pri mari l y  as access  to 
h i gh ly  sen s i t i ve areas . 

V i ews of the fol l owing areas were cons i dered to be of moderate 
sens i t  i vi ty : 

o Segments of travel routes near h i ghly sens i t i ve u se areas of 
i nterest , serv i ng secondari ly  as access to those areas ,  but 
predomi nantly serv i ng other dest i nat i on s .  V i ews seen wh i l e  
approach i ng an area of i nterest may be cl osely rel ated to the 
apprec i at i on of the aesthet i c ,  cul tural , sc i ent i fi c ,  or recre
ati onal s i gn i fi cance of that dest i nat i on .  

o Rural res i dent i al areas and roads pr imari l y  serv i ng as  access  
to  them . 

o Undes ignated but protected or popul arly used or apprec i ated 
areas of aesthet i c ,  recreat i onal , cul tural , or sci ent 1 fi c  
s i gn i fi cance at the l ocal , county , or State l evel . 
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o H i ghways or roads l ocal l y  desi gnated as scen i c  routes , or 
i nformal l y  desi gnated as such i n  l i terature , road maps and 
road atl ase s .  

o Travel routes , such as roads , trai l s ,  bi cycl e paths , and 
equestri an trai l s ,  that serve primar i l y  as access to protected 
or popul arl y used undesi gnated areas i mportant for thei r 
aesthet i c ,  recreati onal , cul tural , or sc i ent�fi c i nterest . 

o Rel i g i ous  fac i l i t i es and cemeteri es . 

o Travel routes serv i ng secondari l y  as access to moderately 
sens i t i ve areas . 

o Farmsteads , or groupi ngs  of fewer than four res i dences . 

o I ndustri al research/devel opment , i nst i tuti onal , commerc i al , 
and agri cul tural  use areas . 

Concl u s i ons about the potenti al v i sual i mpact of  SSC fac i l i t i es have 
been made by : 

o Ident i fy i ng key v i ewi ng pos i t i on s .  These are the moderate to 
h i gh ly  sens i t i ve v i ewi ng pos i t i ons  wh i ch woul d  be affected by 
the project . F i el d  analyses were conducted to i dent i fy wh i ch 
v i ews wOu l d  be most exposed to the projec t .  

o AsseSS i ng project v i s i b "i l i ty rel ati ve to key v i ewi ng pos i 
t i on s .  V i s i b i l i ty has been assessed by f i el d i nspec t i on .  I n  
most cases , whether o r  not project features woul d  be v i s i bl e  
was obv i ous . Where there was some uncerta i nty ,  l i ne - o f- s i ght 
analyses us i ng U . S . G . S .  topograph i c  data were conduc ted . The 
effect of dec i duous vegetat i on i n  screen i ng project features 
is  uncerta i n  due to the analyses hav i ng been done i n  the l ate 
spri ng . Best profess i onal j udgment was u sed concern i ng screen 
i ng duri ng the wi nter . 

o AsseS S i ng the VH C l ass for the impacts on the sel ected v i ews . 
Photographs of  fac i l i t i es s i mi l ar to those proposed by the sse 
project served as the bas i s  for assumpt i on s  concern i ng the 
character of the faci l i t i e s , due to the conceptual l evel of 
the des i gn to date . Al so ,  f i e l d  rev i ew of s i mi l ar fac i l i t i es 
was conducted . The asses sment of VM Cl ass was done .accord i ng 
the best profess i onal j udgment based on s uch factors as v i ew
i ng d i stance ,  angl e of v i ew ,  vegetat i ve screen i n g ,  and v i ewer 
ori entat i on ( pri mary d i rect i on of v i ew) . 

5 . 1 . 10 . 3  Impact Assessment and Compari son of the Al ternat i ves  

The  v i sual impacts expected at each s i te are compared in  Tabl e 5 . 1 . 10 - 1 . 
Apart from the Ari zona s i te ,  wi th few except i ons the v i sual i mpacts 
s ummari zed stem from s i ti ng project faci1 i t i es cl ose to res i dent i al 

1 CHPSY3368853 E IS  Vol ume I Chapter 5 



Envi ronmental Consequences and Mi t i gat i ve Measures 5- 206 

subdi v i s i on s  or rural res i denti al areas . I n  onl y two cases woul d recre
ati onal areas be i mpacted , wh i l e  i n  four cases the vi sual sett i ng for 
rel i g i ous  fac i l i t i es ( churches and cemeteri es )  woul d be al tered . 

The i ndustri al -yard character and l arge scal e of the sector serv i ce 
areas , bu i l d i ngs , and tank farms are i ncongruous wi th the character of 
res i dent i al neighborhood and country res idences . I n  some cases , even 
the smal l i ntermed i ate �ccess area bU i l di ng ,  whi ch woul d appear s i �i 1 ar 
to a warehouse .or uti l i ty encl osure, woul d be i ncon s i stent . Th i s  woul d 
be the case where th i s  faci l i ty i s  s i ted i n  or near subd i vi s i on s , where 
res i dent i al character i s  rel ati vel y un i form and there i s  no m i x  of l and 
uses . Rural res i dent i al areas ,  however,  are often associ ated wi th  out
bui l d i ng s  or are near farml ands and pastures where uti l i ty sheds are not 
uncommon . Here , the access areas woul d usual l y  go unnot i ced . 

Concern i ng recreat i on area s ,  project fac i l i t i es are i ncon s i stent wi th 
the natural scen i c  qual i t i es usual l y  as soc i ated wi th outdoor recreat i on .  
Any structure can appear out of pl ace i n  such a context . 

Rel ati ve to rel i g i ous  faci l i t i es ,  stabi l i ty ,  sense of peace , and a con 
templ at i ve atmosphere are assumed to be key to the i r  context . These 
qual i t i es are often refl ected in the v i sual character of thei r env i rons 
and woul d not be compat i bl e  wi th i ndustri al features . 

Vi sual  i mpacts stem from the fact that the s i te appears predomi nant ly  
natural and any structures woul d seem out  of pl ace across  most of the  
s i te .  Not only do serv i ce areas and one experimental faci l i ty affect 
v i ews , but the smal l bu i l d i ngs  of the acces s  areas may al so affect 
v i ews . I n  add i t i on ,  the sparse vegetat i on ,  combi ned wi th the 
e1 evati onal  d i fferences across the s i te ,  yi el d open , di stant ,  and 
panorami c vi ews potent i al l y capturi ng project faci l i t i es ,  even at 
substant i al di stances . 

For th i s  s i te ,  the sens i t i ve v i ews affected are those from d i spersed 
recreat i on areas and trai l s  wi th i n  or adj acent to three BlM Wi l derness 
Study Area s  (WSA) , the V i c i n i ty of one hi stor i c  travel route , an� 
i nformal l y  des i gnated camp i ng ,  areas . The i mpacts on v i ews from the 
Wi l dernes s Study Areas and the recreat i on s i tes and trai l s  outs i de the 
WSAs wou l d be reg i onal in scope , because of the i mportance of these 
resources to res i dents of the greater Phoen i x  area . 

The v i ew i ng pos i ti ons  cons i dered key are those fl"om wh i ch the project 
coul d be seen and , for the most part , wh i ch are moderatel y to h i gh ly  
sens i t i ve .  For the Ari zona s i te ,  these are : the Butterfi el d Stage 
Route ; the jeep tra i l s  and primi t i ve roads that serVe primari ly  as  
access to i t ;  and the h i gher el evat i ons  of the Mari copa Mounta i n s  and 
i nter i or canyons and wash areas travel ed by off- road veh i cl e users and 
h i kers . 

The i mpacts for the Ari zona s i te have been assessed rel ati ve to spec i fic  
fac i l i t i es ,  start i ng in  the  upper arc and mov i ng countercl ockwi se . 
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F7 : The potent i al v i sual i mpact i s  cl as s i fi ed as VM Cl ass 2 ,  3 ,  and 4 ;  
h i gh ly  sens i t i ve v i ews affected ; potent i al l y l ong- term s i gn i fi cant i mpact ; 
reg i onal scope ; mi t i gabl e to a l evel of i ns i gn i fi cance , but poss i bl y  not 
before 5 years . A jeep tra i l that accesses the Butterfi el d Stage Route 
passes near th i s  fac i l i ty ;  bri ef v i ews of F7 woul d be avai l abl e from 
th i s  trai l ,  the faci l i ty appeari ng out of pl ace and not i ceabl e .  Those 
h i k i ng i n  the v i c i n i ty coul d not avo i d  see i ng F7 and the paved access  
road , espec i al l y from h i gher po i nts  al ong the mounta i n  s l opes and r i dges . 
The fac i l i ty coul d draw attent i on to the poi nt of be i ng d i stract i ng 
( codomi nant , VM Cl ass  3 )  or the focus of attent i on (domi nant , VM Cl ass  4 ) . 

M i t i gat i on measures that shoul d be eval u ated duri ng detai l ed des i gn 
i ncl ude the fol l owi ng :  the access road al i gnment coul d be curved to 
prevent a l i ne of s i ght al ong i t  toward F7 . Al l of  the road , or at 
l east the part i n  v i ew ,  coul d be paved wi th a mater i al match i ng the 
sand -col ored desert fl oor . A bl end i ng col or shoul d be chosen for the 
bui l d i ng s ,  and l andscap i ng and screen i ng shoul d be con s i dered . The 
bui l d i ng coul d be s i ted bel ow grade . 

E7 : The potent i al v i sual i mpact i s  cl ass i fi ed as VM C l ass  2 ; l ow 
sen s i t i v i ty for affected v i ews ; but i ncon s i stent w i t h  BlM management 
d i rect i on ;  potenti al l y  l ong - term s i gn i fi cant i mpact ; reg i onal scope ; 
mi t i gabl e to a l evel of i ns i gn i fi cance at project compl et i on .  A d i rt 
road dead ends about a mi l e  from the fac i l i ty and the one - s tory bui l d i ng 
pl anned for the faci l i ty has potent i al for i mpact . 

M i t i gat i on measures may successful l y  mi t i gate the i mpact of E7 and 
shoul d be eval uated dur i ng fi nal des i gn .  These i ncl ude s i t i ng bel ow 
grade , l an�scap i ng ,  and bermi ng . 

F6 : The potent i al v i sual i mpact i s  cl as s i fi ed as  VM Cl ass 3 ;  rel at i ve 
to the Butterfi el d Stage Route , h i gh sens i t i v i ty ;  i ncon s i stency w i t h  BlM 
management d i rect i on ;  potent i al l y s i gn i fi cant i mpact ; regi onal scope . 
Rel ati ve to j eep trai l s  to the west , l ow sens i t i v i ty but potent i al l y 
s i gn i fi cant i mpact because of i ncon s i stency wi th BlM management d i rec
t i on ;  reg i onal scope . Not mi t i gabl e to a l evel of i ns i gn i fi cance .  Th i s  
fac i l i ty coul d be v i s i bl e  from adj acent j eep tra i l s  near the Butterfi el d 
Stage Route . 

As mi t i gat i on ,  the fol l owi ng are among the measures to be con s i dered 
duri ng fi nal des i gn to reduce the v i s i bi l i ty of F6 ; these i ncl ude several 
of those suggested rel ati ve to F7 : prov i d i ng for the fi rst story of the 
bui l d i ngs  to  be bel ow grade ; berm i ng around at-grade faci l i t i es ;  u s i ng 
col or effecti vely to bl end the bu i l d i ngs  wi th  the monochromati c  h i l l s ;  
and the avoi dance of h i ghly refl ecti ve mater i al s .  However,  because of 
the el evati on of the s i te ,  F6 may rema i � noti ceabl e ,  but shoul d be sub
ord i nate to natural features ( VM Cl ass 2 ) . The i mpact , though l essened , 
woul d st i l l  have potent i al for s i gn i fi cance .  

E6 : Th i s  area woul d have no i mpact . A jeep tra i l access i ng the  Butter
fi el d Stage Route passes �i th i n  0 . 5  mi west of E6 at an el evat i on about 
30 ft l ower than th i s  fac i l i ty .  The sl ope between the road and E6 i s  

l CHP5Y3368855 E I S  Vol ume I Chapter 5 



Envi ronmental Conseque�ce5 a�d M i t i gat i ve Measures 5 - 208 

gradual , be i ng about 1 percent ,  so appears es sent i al l y fl at . There are 
no i nterven i ng l andforms , but the re l ati vely l evel l i ne of  s i ght to the 
one-- s t ory fac i l i ty i s  bl ocked by shrubs . There woul d no v i s ual i mpact . 

E9 __ apd�l!t - ang:' (Qi{?r Area B: The potent i al v i sual  i mpact i s  c l a s s i fi ed 
a s  VM C l a s s  4 ;  h i ghly  sen s i ti ve v i ewi ng pos i t i ons ; i ncon s i s tent wi th BlM 
man ageme�t d i rect i on ;  potent i al l y  s i gn i fi cant i mpact ; reg i onal scope not 
mi t i gabl e to a l evel of i ns i gn i f i cance . A j eep trai l connect i ng wi t h  
Mar i co�a R0ad p a s ses wi th i n  1 , 000 f t  of K G  a n d  cro s se s  cut - and - cDver 
t1rea B .  

Spec i f i c  m� a s u r e 5  s hou l d  be con s i dered duri ng fi nal des i gn . K6 i s  s o  
cl o s e  to the t r a � l  t h a t  n o  me a s u re cDul d make i t  unnot i ce abl e .  The 
cu t - and - c 0ver are ] i n  t i me coul d fe a s i bl y  be revegetated i n  th i s  v i c i n 
i ty  wi t h  the  u s e  o f  p'l ants  sa l vaged from t he area pri or  t o  excava t i on ,  
hydros eed i ng �  a od C l" -: p  i rr i g at i or: .  

£.�_.Ll:L_LL.FJ_,_I}'LLl.L an� E?: Tht' pcter.t i a l  v i sual  i mpact i s  cl ass i 
f i ed 2 S  VM C l a s s  4 ;  l ow - s e n s i t i v i ty v i ewi ng pos i t i ons ; i ncon s i stency 
wi t h  BLM mana�e�� n t  obj ect i ve s ; s i gn i fi cant i mpact ; reg i on a l  scope not 
mi t i g a b l e .  F a c i l i t i s s E2 , E5 , F4 , E4 , F3 , and £3 wou l d  be i n  the 
general v i c i n i ty cf I n terstate 8 but hDU l d  not be not i ceabl e from 
I nterst ate  8 2nd wou l d  h ave ra i mpac t .  

f2 i s  t oo c l est=! t o  the  h i ghway to compl etely m i t i gate i t s  impact . None
thel es s ,  f o r  th i s  a � d  t he other fac i l i t i e s noted , des i gn �et a i l s ,  s i t i ng ,  
� � l ect i on of mater i al s  and col ors , and screen i ng shou l d  be cDn s i dered i n  
0rder to mi n i m i ze v i sual  i mpac t s v i s  a v i s v i ews from the h i ghway and 
nearby BLM l ands . Spec i f i c  mea s u re s  to be taken shou l d  be eva l uated 
duri ng fi nal  des i gn .  

-

.carnpus  an <j ,1.nigcto r :  T h e  potent i a l v i s u a l  i mpact i s  cl as s i fi ed a s  VM 
Cl ass  2 to 3 ;  h i g h se n s i t i v i ty v i ew i ng pDs i t i on s ; potent i al l y s i gn i fi 
c a n t  i �p 3 c t ; reg i on a l  scope ; not mi t i g abl e .  

The c ampus  and i njector coul d  be wi t h i n v i ews from the  h i gher e l evat i on s 
of the s o uthern Mari copa Mount a i n s  a t  d i st ances rang i ng from 4 . 5  to 1 0  m i . 
From t h e  northern Mar i copa Mount a i n s h i gher el eva t i ons , v i ewi ng pos i t i on s 
wou l d be o v e r  1 0  mi away . , Pos s i bl y ,  v i ews from t h a  cl o s e s t  r i dge s of 
the s o u t hern part of the range wou l d  be a ffect8d , the aggregate of the 
fac i l i t i e s woul d  be d i stract i ng to domi nant i n  t h �  c�rre n t l y  un�eve l oped 
set t i ng ( VM Cl as s 3 to 4 ) . G i ven the Wi l de(�e s s  S t udy Area (WSA) des i g 
nat i on for these mounta i n s ,  v i ews from the i r  f l anks and r i dges are con
s i dered h i gh ly  sens i t i ve .  The i mpact woul d be s i gn i fi cant  but wou l d  
affect very few recreat i on i sts . BlM v i sual resouree man agement obje c - • 

t i ve s  for th e campu s  and i�ject or areas cal l for VRM Cl a s s  I V  ( a  h i gh 
l evel of c hange i n  t h e  l andsc ape i s  permi s s i bl e ) . l herefore , the c ampu s  
and i nj ector fac i l i t i e s are not i ncon s i stent wi t h  BtH pl ans  and pol i c i e s .  

The campus and i njector fac i l i t i es cannot ba screened from v i ew from 
el evated pos i t i ons  al ong the Mari copa Mounta i ns .  Ar.c:.h i tectural  des i gn 
and t reatment and the cho i ce o f  muted col ors and nonrefl ect i ve ma te ri a l s 
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of construct i on to bl end the structures w ith  the desert shoul d serve to 
reduce project contrast and not i ceab i 1 i ty .  Measures to be taken shoul d 
be eval uated duri ng fi nal s i t i ng and des i gn .  

Spoi l s :  The poten t i al vi sual i mpact i s  cl ass i fi ed as VM Cl ass  2 to  3 ;  
h i gh - sens i t i v i ty v i ewi ng pos i t i ons affected ; reg i onal scope ; pos s i bl y  
mi t i gab1 e i n  the l ong term . 

Ari zona has proposed four al ternat i ves for d i sposal of spoi l s : Three of 
the al ternat i ves woul d pose no v i sual i mpact s ; these i nvol ve d i spersal 
at d i stant mi nes or use as  bui l di ng materi al i n  the Phoen i x  area . How
ever , one al ternat i ve i s  to spread the materi al across  1 mi 2 to a depth 
of 1 ft wi th i n  the i njector area . I t  i s  assumed that the materi al woul d 
be steri l e  and that pl ants woul d not grow there . The scar woul d ,  i n  
th i s  case , pers i st i ndefi n i tel y .  I t  woul d be seen from the southern 
Mari copa Mounta i n s  from poi nts  al ong the sl opes and r i dges . Al one the 
scar woul d be noti ceabl e to di stract i ng (VM Cl ass 2 to 3 ) . Coupl ed w ith  
the structures of the  campus and i njector, i t  woul d  re i nforce the  domi 
nance of the faci l i t i e s .  The affected v i ews are h i ghly  sens i t i ve and 
regi onal l y  i mportan t .  The i mpact woul d therefore be s i gn i fi cant and 
reg i onal i n  scope .  

As  a m i t i gat i on , duri ng detai l ed des i gn ,  the  feas i bi l i ty of scrap i ng the 
veneer of topso i l  from the d i sposal s i te and stockp i l i ng i t  shoul d be 
cons i dered . Subsequent to spo i l s  di sposal , spread i ng the topso i l  over 
the s i te may fac i l i tate revegetat i on .  Eventual l y  revegetat i on may 
reduce the i mpact to a negl i g i bl e  l evel . 

B .  Col orado 

Col orado i s  shown as not bei ng v i sual l y  i mpacted by the proposed SSC 
because there are no moderatel y or h i ghly  sens i t i ve v i ews i n  the affected 
areas , i . e . , there are no i ndi cat i ons that the publ i c  woul d be appre
c i abl y  concerned over the i ntroduct i on to the l andscape of features 
i ncongruous w i th the establ i shed agri cul tural character . The reg i on i s  
sparsel y  settl ed ranch- and farml and wi th no recreat i onal s i tes  or 
desi gnated po i nts  of aesthet i c ,  cul tural , or sc i ent i fi c  i nterest ,  res i 
dent i al areas ,  or scen i c  travel routes . 

C .  I l l i no i s 

I n  I l l i no i s ,  the poss i b i l i ty of vi sual i mpacts on v i ews from res i dent i al 
areas i s  part i cul arl y great because of the urban i zat i on of much of the 
project s i te and i ts v i c i n i ty .  V i ews from s i x  subd i v i s i ons  and one 
rural res i dent i al area woul d be adversel y affected . The expected i mpact s 
woul d be important only at the l ocal l evel . However , much of the s i te 
i s  characteri zed by such a mi x of l and uses that no i dent i fi abl e charac
ter exi sts  and there woul d be no v i sual i mpact s .  El sewhere , farml and 
preva i l s  and sens i t i v i ty i s  l ow .  The expected i mpacts for the I l l i no i s 
s i te are asses sed bel ow start i ng wi th El  and worki ng cl ockwi se to F9 . 

E l : There woul d be no v i sual i mpact . V i ews have been compromi sed by 
earl i er l and dec i s i ons . 
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E2 : There woul d be no v i sual i mpact . Trees al ong the V i rg i l  Gi l man 
Tra i l  bl ock v i ews of the fac i l i ty .  

F2 : The potent i al v i sual i mpact i s  cl ass i fi ed a s  VM Cl ass  4 ;  h i gh ly  
sens i t i ve v i ews affected ; potent i al l y l ong -term s i gn i fi cant i mpact ; 
l ocal i n  scope ; mi t i gabl e to a l evel of i ns i gn i fi cance ; i ndetermi nate 
peri od before m i t i gat i on i s  effect i ve .  

Th i s  fac i l i ty woul d  occur i n  a f i el d surrounded by an exi st i ng subd i v i 
s i on .  A new res i dent i al devel opment ( a  Pl anned Un i t  Devel opment ( PUO» 
i s  goi ng to occur i n  the same fi el d ,  but i t  i s  the v i ew from the exi st 
i ng homes that i s  o f  concern . 

M i t i gat i ons are avai l abl e .  I f  the s i te i s  wi th i n  the PUD and not between 
i t  and the exi st i ng res i dences , no further mi t i gat i on woul d  be needed . 
I t  woul d  be screened by the new homes . I f  not , earth berms , l andscap i ng ,  
sel ect i ng appropri ate bu i l d i ng mater i al s and col ors , and arch i tectural 
treatment woul d be con s i dered . 

E3 : Th i s  area has no i mpact because of i ndustri al scal e structures i n  
the area . 

f4 : The potent i al v i sual i mpact i s  cl ass i fi ed as VM Cl ass  I ;  negl i g i bl e  
i mpact ; l ocal scope . 

Faci l i ty E4 woul d be about 400 ft south of a smal l cemetery on a par
t i al l y wooded knol l .  A farm i s  s i ted across the road to the west and 
there are extens i ve open fi el ds to the north and sout h . The fac i l i ty 
�oul d be part i al l y screened from v i ew by fencerow pl ant i ngs at the ceme
tery ' s  southern edge , wh i ch hel p to part i al l y  encl ose i t ,  l end i ng a 
sense of pri vacy and an i nward ori entat i on .  The al i gnment of the road 
acces s i ng the cemetery i s  east -west , wh i ch does not encourage v i ews to  
the  south toward E4 . These factors suggest that E4  woul d not  be  espe
c i al l y not i ceabl e from the cemetery . Moreover ,  i f  the structure shou l d  
b e  gl i mpsed , there i s  a row o f  l arge l att i ce- structure transm i s s i on l i ne 
towers d i rectly south in l i ne wi th v i ews t oward i t  from the knol l .  
These l arge i ndus.tri al - l i ke structures command attent i on and woul d dwarf 
the one - story bui l d i ng proposed , by compari son greatly overshadowi ng i ts 
i mpact . It i s  concl uded that E4 wou l d  go unnot i ced by mos t  peopl e v i s i t 
i ng the cemetery ( '1M Cl ass 1 ) . Th i s  woul d be a negl i g i bl e  i mpact of 
"I oea 1 scope . 

f4 : The potent i al v i sual i mpact i s  cl ass i f i ed as  VM Cl ass  4 ;  moderately 
sens i t i ve v i ews affected ; potent i al l y l ong - term s i gn i fi cant i mpact ; l ocal 
scope ; poss i bl y m i t i gabl e to a l evel of  i nS i gn i fi cance i n  the l ong term . 
Th i s  fac i l i ty i s  l ocated as cl ose as 1 , 000 ft from an area of scattered 
rural res i dences (moderately  sens i t i ve ) . 

As a mi t i gat i on , dur i ng fi nal deta i l ed project des i gn ,  several measures 
shoul d be eval uated . The use of l andscaped berms coul d screen the 
fac i l i ty from v i ew,  as per recommendat i ons for conceal i ng F2 . Arch i 
tectural treatment coul d provi de structures compat i bl e  wi th the rural 
character of the area . 
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F�: The potent i al vi sual i mpact woul d be cl a s s i fi ed as Vt1 Cl ass 2 and 
4 ;  moderately sen s i t i ve travel route ; ' 

h i gh l y  sens i t i ve publ i c  use area ; 
potent i al l y s i gn i fi c ant ; l ocal  scope ; i mpacts on re s i dent i al v i ews mi t i 
gabl e to a l evel of i n s i gn i fi cance i n  the short term ; i mpac ts  on road
ba sed v i ews may be mi t i g abl e i n  the short term .  

The s erv i ce a n: Cl  woul d be adj acent t o  Dauben';Ril ROud i n  it fi el d a nd 
b�tweEn t�c farms . The cl osest farm i :  l e s s  than 1/8 mi to the  north ; 
the o l �er i s  about 1/3 mi to the s�uth . V i ews from t hese farms are 
ton s i dere1 to be l ou i n  sensi t i v i ty .  However , a subd i v i s i on l i es to t h e  
north :;' i,,:d " c ,- the a s t .  Twe nty - hj')  of the hmfl�:; s in  Ud s s ubd 'i v i s ; on \lwul d 
be- ':n t. ; ; ; r: �. h(:! fee !d mpl e ar'ea o f  th8 F(�r  c : u:� t :,,:r  ar:ri fami l i e s  l i v i ng 
t h � f[ woul d be rel oca ted . The rema i n i nc h o�c s C l 0 5 2 S t  t D  the F 5  s i te 
wou1 ti �c �b0�t 1/4 m t  t o  t he no rthwe � t .

- l � e fac i l i t i e s of th i s  s i te ,  at 
the v t e � i nq d i stance i nvol ved , wou l d  �ot 00 unnot i ced fro� the res i 
dence s .  I i  i s  assumed that the farms nnt�d wou l d  be removed . Such 
remov a l  woul d l e ave F5 more obtru s i ve t h !n wcu1 d be pred i ct ed than i f  
they we r e  t o  rema i n .  The F5 fac i l i t i e s w0ul d  be the onl y struct ure s 
between t he res i dences ind Oauberman Road to the southwes t .  

farms i n  the v i c i r: i ty that wou l d  'N.Hlli.d n h ave s t ru ct m'es th 3t are sub
st anti a l l Y ! arger tha� those o f  the F5 facU l t i es .  At the v i ewi ng d i s 
tance i nvol ved , and g i ven the open sweep o f  the avai l abl e v i ews , f5 
woul d probabl y be v i s u a l l y s�lbo,d i n at� to other fe atures (homes , f a rms ) 
that an� cl o se'!" .  The pred i cted v i s u al i mpact woul d be VM Cl a s s  2 ,  
wh i ch ,  for the h i gh l y  sen s i t i ve v i EWS affected , wou"! d b-e ( on s i dered 
s i gn i f i c ant . 

V i ews from Dauberman Road woul d al so be affec ted . Th i s  road i s  a p r i 
mary acc e s s  to the s u bd i v i s i on s  noted . al though i t  serves other dest i 
nat i ons a s  wel l . The turnoff to the subd i v i s i on i s  about 1/4 rni nurth 
of F5 . Sen s i t i v i ty for the part of Dau berma� Road oppos i te the F 5  s i te 
woul d be moderate , ba sed on the cri te r i a for s e n s i t i v i ty .  V i ews toward 
F5 wou l d  be domi n ated . by the fac i l H i es there (liM C l a s s  4 ) .  The i mpact 
woul d be s i gn i f i c ant . 

The i mpact s noted woul d be i mportant to the re s i dents i n  the i mmed i at e  
area and , therefore , are j udged t o  b e  l ocal i n  scope . 

As mi t i g at i on ,  des i gn mea s ures descri bed i n  rel at i on to F2 and F i  s houl d 
be con s i dered dur i �g d e t a i l ed project des i g n . These measures coul d con 
ceal the fac i l i ty ( l and scaped b2 ffhS , muted col ors , e tc . ) .  1he  t i me 
requ i red for screen i ng to become ful l y  effect i ve wD�l d be �ubstant i al ,  
rel at i ve to v i ews from the res i dences , g i ven the d i st ance i nv o l ved . The 
comb i n at i on o f  berms and pl ant i ngs  woul d h ave to equal the he i gh t  of the 
bui l d i ngs . V i ews from the road cou l d be more qui ckl y screened , depend 
i ng on the set- back from the road for the faci l i ty versus t h a t  f�r the 
pl anted berms . Therefore , i t  i s  e s t i mated t h a t  i mpacts on v i ews from 
the res i dences coul d not be ful l y  mi t i g ated by screen i ng i n  fewer than 5 
years ( l ong-term i mpact ) ,  whi l e  those on v i ews from Dauberman Road may 
be m i t i g abl e i n  the s hort term . 
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I f  techn i cal l y  poss i bl e , i t  wou l d  be effect i ve to  s i te F5 c l oser to  the 
eXi st i ng farm 625 ft to  the north and the farm structures l eft i ntact . 
The farm bui l d i ngs  may be suffi c i ent i n  s i ze to bl ock many res i dence
based v i ews of  F5 . In add i t i o n ,  archi tectural treatment , such as  that 
suggested by the .state of I l l i noi s ,  might provi de a barn - l i ke appearance 
to  the two-story structure s ,  reduci ng the v i sual contrast of the F5 
structures wi th the i r  agr i cul tural context : Th i s  l atter measure may be 
most  s uccessful  rel at i ve to the comparat i vely d i stant v i ews from t h e  
res i dent i al area , rather than those from the road , wh i ch i nv i te cl oser 
attent i on .  If successfu l , the i mp act on re s i de n t i al  v i ews may be m H i 
gated upon compl et i on of construct i on .  The s uccess of  archi tectural 
treatment rel at i ve to vi ews fro� the road c a n  only be as se s sed du r i ng 
fi nal des i gn .  

E7 : Th i s  area has  no impact bec.;H/ se i t  i s  al ready screened from v i ew.  

F7 : The  potenti a l  v i sual i mpact i s  cl ass i fi ed as  VM C l ass 4 ;  h i ghly 
sens i t i ve publ i c  use  area ; moderatel y sens i t i ve travel route ; poten 
t i al l y s i gn i f i cant ; l ocal scope ; mi t 1 gabl e t o  a l ev�l of  i ns ign i fi cance 
in the short term .  Th i s sen' i ct� a. rca woul d be in a fi el d d i rec t l y  
across from a res i dent i al s�bd i v i s l nn i n  an are a where there are several 
such devel opments .  V i ews from th� adj acent s u bd i v i s i on and the road 
acceSS i ng i t  ( Empi re Road ) a re of con c a rn . The read i s  the  o n l y  access 
route to t hese homes , but s e rve s other d�st 1 na t 1 Dn s  as wel l ; v i ews from 
the road are con s i de red to be moder& t e l y  sens i t i ve .  The prox i m i ty o f  f7 
t o  the road and the ne arby res i dences i s  s uch that i t  woul d domi nate the 
l ocal v i ews ( VM Cl ass  4 ) . Th?re i s  th€  po tent i al for s i gn i fi cance , but 
at a l ocal l evel . 

As mi t i ga t i o n ,  cert a i n  de s i gn me a s u r e s  �escri bed i n  re l at i on to f2 
s houl d be con s i dered d u r i ng deta i l ed project des i �n .  These mea s ure s 
coul d conceal  the faci l i ty ( l andscaped berms , muted col ors , etc . ) .  The 
ent i re fi el d i n  wh i c h F7 i s  i oeated coul d be purc h a s ed as a buffer ione . 
Concern i ng the stale ' s  propos ed arth i te( t � ral trea tmen t ri f  serv i ce areas 
to s i mul ate farm s truc tul'e s ,  th.ere a r e  r e s i dual  fa i'ms i n  the general 
area . Farm structures at th i s s i te woul d be compat i bl e  wi th the general 
context . 

f8 : The potent i al v i sual i mp�ct i s  cl ass i fi ed as  VM Cl ass  4 ;  h i gh)y sen 
s i t i ve publ i c  use area and road , mode rate l y  sens i t i ve road ; potent ial l y  
s i gn i fi cant ; l ocal scope ; poss i bly m i t i sabl e to a l evel of  i ns i gn i fi 
cance ,  but not i n  the short term .  

Th i s  i ntermed i ate acces s  fac i l i ty wou l d  b e  s i ted 0 . 2  m i  from a devel op
ment of  new,  expens i ve home s ,  the cl osest of -wh i ch h ave been sol d 
al ready . The one - story bu i l d i ng woul d be ful l y  i n  v i ew from these 
homes , bei ng 500 to  700 ft north of  the entrance to  the subdi v i s i on .  
Because i t  i s  near the entrance , i t  coul d not escape atten t i on .  I t  
woul d  be comparati vely smal l but not compat i bl e  wi th the area features . 
However, at the v i ewi ng d i stance i nvol ved from the homes , the fac i l i ty 
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woul d be not i c eabl e  but subord i nate to other featui" es  i n  v i ew (Vf� C1  ass  
2 ) . Those ex i t i ng the subd i v i s i on and turn i ng north woul d pas s by the 
fac i l i ty at cl ose range , and it would dom i nate v i ews from the road (VH 
Cl ass 4 ) . Sens i t i v i ty for v i ews from the horfU�S and the i nter i or sub
d iv i s i on road i s  h i gh . For Denker Road ,  wh i ch al sD serves other dest i 
nat i on s , sen s i t i v i ty i s  moderate . There i s  potent i al for s ig n i fi cance , 
but onl y  at the l ocal l evel (YM· Cl ass 4 ) . 

Mi t i gat i on , i ncl ud i ng screeni ng with  vegetat i on ,  shnul d be eval uated 
dur i ng fi nal  project des i gn .  The structure shoul d be set as far back 
from the street as pos s i bl e and screened on al l s i des wi th dense ever
green pl ant i ngs , mi xed wi th  deciduous spec i e s  for var iety . I t  i s  not 
cert a i n  that ful l screeni ng woul d be poss i bl e  because o f  i t s exposure to 
sen s i t i ve vi ews on three s i des . I t  woul d hel p to cu}�ve the s i te acces s  
road so  that pl ant i ngs coul d eventual l y cut off v i ews d i rectl y al ong the 
road . I t  mi ght requ i re more than 5 years to ach i eve ful l screen i ng . 

E!l: Potent i al v i sual i mpacts woul d be cl a s s i fi ed as  VM C l a sses 2 , 3 ,  4 ;  
moderately sens i t i ve publ i c  v i ews from travel routes affected ; 'negl i 
g i bl e  and potent i al l y s i gni fi cant ; l ocal scope ; mi t i gabl e  to a l evel of 
i ns i gn i fi cance in  the l ong term. 

Fac i l i ty FS woul d  be s i ted just east of the juncti on of Bo1 cum Road and 
Randal l Road wi tt H rl  a new subd i v i s i on currentl y  under' con struct i on . 
Presen t ly ,  onl y two of the homes i n th i s  project are occup i ed .  The 
fac i l i ty woul d al so be i n  v i ew from Bakers Acres , a new subd i v i s i un j u s t  
unde� 1 / 2  mi to the southwest . Onl y  two homes there are occup i ed .  Sub
d i v i s i ons under constructi on wi th fewer than four homes occup ied ate 
con s i dered to be l ow in sens i t i v i ty ( Sect i on 5 . 3 . 13 . 3 . B) . 

Randal l Road carri es  a con s i dera.bl e vol ume of traffi c and serves secon
dari l y  as acces s  to establ i shed subd i v i s i on s  i n  the area , the cl osest of 
wh i ch abuts Red Gate Road on i ts south s i de near Randal l Ro ad . Port i ons  
of travel routes cl ose to h i ghly sens i t i ve use  a r e a s  serv i ng secondari l y  
a s  acces s  t o  them 'are con s i dered moderatel y sens i t i ve .  Th i s  cl ass i fi 
ca t i on woul d  apply to v i ews from Randal l Road , approx i mate l y  from FB 
south to the r i se 1 500 ft south of Red Gate Road . 

S i mi l arl y ,  v i ews from Red Gate Road east o f  Randal l Road woul d be 
moderate l y  sens i t i ve . That foad secondari l y  serves as acces s  t o  t he 
establ i shed s ubdi v i s i on noted above and i s  con s i dered to be moderat el y  
sens i t i ve .  

Que t o  heavy vegetat i on and structure s ,  Fa cannot be seen fiom the 
re fe n:mced subd i vi s i on or from most of Red Gate Road east cf Randal l 
Road . From the Red Gate Road/Randal l Road i ntersecti on ,  for 1 00 ft tG 
t he east on Red Gate Road , F8 woul d be v i s i bl e  at a d i stance of about 
1/4 mi . At th i s  d i stance , Fa woul d  not be overl ooked and woul d attract 
some attent i on .  However , the fac i 1 t ty woul d  probabl y be subord i nate to 
features cl oser at hand , such as the farm structures i n  the  i ��ed i ate 
foreground . Al so ,  the d i rect i on of travel favors v i ews to the east or 
west , not those to the north ( i n  the d i rect i on of Fe) . The i mpact i s  
expected to be a VH Cl ass 2 .  
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from Randal l Road travel i ng north from Red Gate Road , fac i l i ty f8  woul d 
be i n  v i ew and woul d progress i ve ly  domi nate attent i on as one approached 
i t .  I t  woul d appear out o f  pl ace , not bei ng cons i stent wi th the scat
tered res i dent i al devel opments  i n  the general v i c i n i ty .  The v i sual 
i mpact woul d be VM Cl ass 3 to 4,  depend i ng on  prox i mi ty to  fB . Th i s  
i mpact on a moderately sen s i t i ve v i ew woul d be s i gn i fi cant . 

The i mpacts noted woul d be i mportant to the res i dents i n  the i mmed i ate 
area and , therefore , are j udged to be l ocal in scope . 

Several mi t i gat i on measures shou l d  be eval uated duri ng fi nal deta i l ed 
project des i gn .  Berms and pl ant i ng s ,  as  suggested rel ati ve to f2 , woul d 
be i neffect i ve for Fa i n  the short term g i ven that the v i ew i ng pos i t i ons 
i ncl ude pO i nts  that are 1/4 mi  o r  more away and 10 to 1 5  ft h i gher than 
the fac i l i ty .  The comb i nati on of berms and pl ant i ngs  woul d have to be 
at l east as h i gh as the two - story structures to be conceal ed ; i . e . , the 
berms woul d have to be l arge a�d the pl a n t  materi al s mature . for 
cl ose- i n  V i ews , screen pl ant i ng s  and berms woul d be progress i ve ly  more 
effect i ve the cl o ser the vi ew i ng pos i t i on was to the fac i l ity.  

Arch i tectural des i gn that al ters the i ndustr i al appearance of the  
structures , maki ng them more i ns t i tut i onal  in  character,  woul d reduce 
the i mpact . The zon i ng for the area i s  E3 , wh i ch perm i ts  pol i ce 
stat i ons , fi re stat i on s , and publ i c  and pri vate school s ,  among o ther 
uses . Presumabl y ,  such u ses are not i ncongruous t:i th res i dent i al areas . 

E9 : The potent i al v i sual i mpact i s  cl ass i f i ed as VM C l ass 4 ;  h i gh ly  
sens i t i ve publ i c  u se  area,  moderatel y sens i t i ve ro�d ; potent i al ly 
s i gn i fi cant ; l ocal scope; m i t i gabl e to a l evel o f  i nS i gn i fi cance , but 
prcbabl y not i n  the short term . The proposed s i te for thi s fac i l i ty 
wcu "l d  be s e e n  on al l "four s i des by res i dents i n  an establ i shed sub
d i v i s i on on Coun t ry Cl ub  Road . I t  wou l d  abut the road and not escape 
a t t e n t i on from those dri v i ng by . The i mpact woul d be the same as for 
E8 . 

As m H i g a t i o!l ; thB  measures recommended for f8 woul d appl y to  [9 and 
shoul d be c on s i da red duri ng fi nal deS i gn .  
I.� :  Nc ! mpact i s  p t'oj ectcd . The fac i l i ty woul d n o t  b e  v i s i bl e  from the 
G rE a t  i�e s t eri1 K�_t U f ::>  Trai l o r  S t a t e  H i ghway 64 . further- ,  the s i te i s  i n  
an open fi el d bC L;;IC/<."d by II l i ght  i ndus t r i al  park J.nd 2 , 000 ft southwe st 
"1o t  i1" � :!.r, <:, " 1' rnO'I-" ;  � Ii W' h r  �. ;j �"" t'\ r � .  

�f;(jil?. a re proj 3 c b :d to have no i mp a c t . The Sta te of  1 1 1 i no i s  proposes  
to di spose of  s po i l s  at four quarr i e s .  Therefore , n o  v i s ual i mpacts  
wou l d  b e  assoc i a ted w ith  th i s  ac t i v i ty .  • 
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D .  M i ch igan 

In M ich i gan , rol l i ng woodl ands and fence rows around smal l pastures and 
cropl ands substant i al l y confine v i ews . There are no s ubdi v i s i on s  
affected , and rural res i dences are scattered and comparati ve ly  few i n  
number . No recreati on areas or rel i g i ous  faci l i t i es are affected and 
there are no desi gnated or i nformal l y  cl assi fi ed scen i c  routes . The 
predi cted vi s ual i mpacts woul d be of l ocal scope , onl y affect i ng several 
groupi ngs  of rural res i dences . Seven of the proposed SSC fac i l i ty s i tes  
range from cl ose to  moderatel y to h i gh ly  sens i t i ve travel routes or 
publ i c  use area s . For three of these , the project ei ther woul d  be com
pat i bl e  wi th the i mmedi ate s urround i ngs , or woul d not be v i s i bl e  to the 
poi nt of bei ng noti ceabl e .  Apart from the seven s i tes noted , the rol l 
i ng terrai n  i s  suffi c i ently wooded to  conceal the rest of  the s i tes from 
any sen s i t i ve travel routes or publ i c  use areas . 

Ea : The potent i al v i sual i mpact i s  cl ass i fi ed as VH Cl ass  2 ;  moderate 
sen s i t i v i ty ;  negl i g i bl e  i mpact ; l ocal · scope . Th i s  faci l i ty wou l d  be 
500 ft or more east of Wi l l i amston Road i n  a fl at , open fi el d .  Wi th i n  a 
few hundred ft of the fac i l i ty to the northwest al ong the road , there 
are several res i dences . Th i s  rural res i dent i al area i s  moderately sen s i 
t i ve .  A gravel p i t  wi th exi st i ng stockp i l es of gravel and associ ated 
heavy equi pment are part i al l y i n  v i ew .  A one- story bui l d i ng m i ght  be 
not i ced , but woul d not draw much attenti o� 

F lO  and Kl : These areas are projected to  h ave no  i mpact . These fac i l i 
t i es are of concern because of a potenti al equestri an trai l about 500 ft 
to the southeast of F lO  and about 800 ft northwest of Kl . Th i s  trai l 
traces the  Grand Trunk Western Rai l  L i ne . I n  th i s v i c i n i ty the  trai l i s  
depres sed bel ow adj acent fi el ds and i s  l i ned by trees that confi ne v i ews 
to the al i gnment of the  trai l . I t  i s  unl i kel y  that the  s ubj ect fac i l i 
t i es woul d affect vi ews from the trai l ; there woul d probably be no 
i mpact . 

Fl : Th i s  area i s  projected to have no i mpact . 

The F l  fac i l i ty woul d be s i ted 300 to  500 ft west  of Dunn Road beh i nd 
L i ndsay ' s Wrecker Serv i ce .  I t  i s  menti oned here because the Robi nhood 
Sherwood Forest RV Campground i s  1 , 500 ft to the east and , because i t  i s  
a recreat i onal fac i l i ty ,  i s  cons i dered h i gh l y  sens i t i ve .  Al thuugh F l  
wou l d  n o t  b e  seen from t h e  campgrourd , i t  woul d b e  vi s i bl e  from Dunn 
Road j ust  before the turnoff to the caMpground . G i ven that the wrecker 
serv i ce faci l i t i es are presently i n  the foreground of the affected 
v i ews , i t  i s  unl i kely that the SSC serv i ce area woul d be con s i dered to  
be a v i s ual impact . The cl utter of car bod i es and other j un k  al ready 
present compromi ses the scen e .  

F3 : T h e  potent i al v i sual i mpact i s  cl assi fi ed as  V M  Cl ass 4 ;  moderatel y 
sen s i t i ve v i ews affected ; potenti al l y  s i gn i fi cant i mpact ; l ocal scope ; 
mi t i gabl e over i ndetermi nate per iod ,  poss i bl y  over the l ong term . 
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S ix  rural res i dences are in  the i mmedi ate v i c i n i ty of  F3 , several homes 
bei ng l es s  than 300 ft away . Sens i t i v i ty i s  moderate . Gi ven the prox
i m i ty of the homes , the two- story bu i l d i ngs at the F3 s i te woul d domi 
nate v i ews from these '  res i dences ( VM Cl ass 4 ) . The i mpact wou l d  be 
potent i al l y  s i gn i fi cant to those l i v i ng here ( l ocal scope ) . 

The fol l owi ng m i t i gat i ve measures shoul d be eval uated duri ng fi nal 
deta i l ed des ign :  earth berms , l andscapi ng ,  appropri ate bui l di ng mate
ri al s and col ors . 

E4 : Th i s  area i s  projected to have negl i g i bl e  i mpact of l ocal scope . 

Substat i on No . 2 :  The potenti al v i sual i mpact i s  cl ass i fi ed as  VM 
Cl ass 4 ;  moderately sens i t i ve v i ews affected ; potent i al l y  s i gn i fi cant 
i mpact ; l ocal scope ; mi t i gabl e ,  pos s i bly  i n  the l ong term . Th i s  sub
stat i on woul d  be in  the foreground v i ew of several rural res i dences 

. al ong Covert Road and at i ts i ntersect i on w ith  R id l ey Road . I f  the 
s Ubstat i on i s  s i mi l ar in s i ze and confi gurat i on to the one serv i ng 
I l l i no i s '  Fermi l ab near i ts entrance , i t  woul d domi nate attent i on 
( VM Cl ass 4 )  and may be a concern to the i mmed i ate res i dents ( l ocal 
scope ) . 

For m i t i gat i on ,  the fol l owing measures shoul d be con s idered duri ng fi nal 
des i gn .  If there i s  fl exi b i l i ty i n  s i t i ng th i s  structure , i t  coul d be 
l ocated away from the road and beh i nd a woodl ot to  the north . I f  not , 
pl ant i ngs  and/or pl anted berms cou l d  conceal i t .  

Spoi l s  are projected to have no i mpact . The S tate of M i c h i gan proposes 
to d i spose of spoi l s  by s uppl y i ng it as materi al for commerc i al process 
i ng a s  aggregate fi l l  a t  a quarry and by tran sport t o  eXi s t i ng l and -
fi 1 1  s .  No v i  sua  1 i mpacts waul d be expected . 

E .  North Carol i n a  

A t  t h e  North Carol i na s i te ,  project features woul d affect v i ews from two 
s ubd i vi s i ons , one rural res i dent i al area , roads access i ng res i dent i al 
areas , a stream wi th recreati onal val ue , and a h i stori c chapel . The 
affected v i ews are l ocal l y  i mportant . 

The proposed s i te i s  a s ubstant i al ly  forested , sparsel y settl ed , rural / 
agri cul tural area that i s  wi th i n  1 0  to 30  mi of urban areas l y i ng to the 
south . The character of the s i te i s  conSi stently  smal l -town , r'ural 
res i dent i al , and agri cul tural . The i ndustri al character of the SSC 
fac i l i ti es woul d be i ncongruous i n  th i s  sett i ng .  

None o f  the many travel routes through the .s i te and i ts v i ci n i ty i s  
formal l y  o r  i nformal l y  desi gnated a s  scen i c  h i ghways o r  roads . Several 
secondary roads serve subd i v i s i ons or rural resi dent i al areas ; these are 
cons i dered moderately sens i t i ve ( See Append i x  5 ) . These are State 
Routes 1 60 1 , 1 004 , 1 602 ,  and 1 736 . 
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Concerni ng publ i c  use  areas , most are subd i v i s i ons  or rural res i dent i al 
areas . V i ews from these wou ld  be affected by F l , F9 , Ea, F7 , F4 ,  E4 , 
and F3 . Apart from resi dent i al areas , there are two other sen s i t i ve 
publ i c  use areas . Webb ' s  Chapel wou ld  be d i spl aced by F5 and sepat'ated 
from i t s  aesthe t i c ,  h i stO}' l c  context ; and v i ews from the Fl at Ri ver , 
wh i ch supports some canoe i ng ,  may be affected by F l . 

The expected i mpacts for the proposed s i te are asses sed bel ow start i n� 
wi th F l  and worki ng countercl ockwi se to Fl . 

I1: The potent i al v 1 sua'I i mpact i s  cl ass i fi ed a s  VM Cl ass 4 ;  h i gh ly  
sens i t i ve v i ews affected ; potent i al l y s i g n i f1 cart i mpact of l ocal scope ; 
mi t i g a bl e 9  but not to a l evel of i ns i gn i fi cance . 

The Red Mountai n subd i v i s i on i s  a cl uster of expens i ve homes s i ted on a 
r i se wi th i n  2 , 000 ft of the proposed s i te for F l  and somewhat h i gher . 
Bec ause of the t h i c k ,  dec i duous forest surround i ng the subd i v i s i on ,  
v i ews toward the fac i l i ty are bl ocked for much o f  the year . Duri ng the 
wi nter , i t  may be pos s i bl e  to see the fac i l i ty,  but the v i ews are l i ke ly  
t o  b� substant i al l y fi l tered by t �le trees nonethel ess . I t  i s  expected 
that , i f  not i�eabl e ,  the fac i l i ty woul d probabl y attract l i ttl e 
attenti on ( VM Cl ass  2 ) . To a h i gh ly  sen s i t i ve publ i c ,  such an i mpact 
mi ght yet be con s i dered s i g n i f i cant . I t  wou l d ,  however ,  be an i ssue of 
l ocal scope . 

. 

State Routes 1 60 1 , 1 602 , and 1 736 pass wi th i n  iOa to 1 , 500 ft of F l . 
These roads pr imari l y  serve rural resi dences and are cons i dered moder
atel y sens i t i ve .  The res i dences are tucked i nto the wooded sett i ngs  and 
the v i ews out are probabl y bl ocked i n  the su"�er and l i mi ted i n  the 
wi nter . However,  i t  i s  expected that the fac i l i ty woul d be v i s i bl e  from 
the area roads noted . The proposed s i te for Fl  i s  on the s i de of a h i l l  
and above the subject roads , a facter tend i ng to i ncrease i ts v i s i bi l i ty .  
A substanti al cl eari ng o f  vegetat i on woul d have t o  occur on the 6 - acre 
s i te for con struct i on of the fac i l i ty structures as wel l as to  create 
work  space for other act i v i t i es ,  such as tunnel construct i on .  The cl ear
i ng on the affected sl ope may render the fac i l i ty h i ghly v i s i bl e  to those 
pass i ng by . I n  the wi nter ,  the fac i l i ty wou ld  become substant i al l y more 
v i s i bl e .  The i ndustri al scal e and appearance of the s tructures woul d be 
i n  gl ar i ng contrast to the smal l - scal e rural res i dent i al character of 
the envi rons . There i s  the potent i al for th i s fac i l i ty to attract and 
hol d attent i on ( VH Cl ass  4 ) . W i th i n  the moderatel y sens i ti ve road - based 
v i ews , such an i mpact coul d be s i gn i fi cant to the l ocal res i dents . 

S i mi l ar to the i mpact on v i ews from roads d i scussed , the i mpact on v i ews 
from the Fl at R i ver coul d be s i gn i fi cant . - Local canoei st s  use the r i ver 
(H i nton 1 988) i n  the spri ng before vegetat i on has ful l y  l eafed out . 
They pass to wi th i n  2 , 000 ft of F l , and the faci l i ty and cl eari ng mi ght 
dominate attent i on (VH Cl ass 4 ) . The i mpact coul d be l ocal l y  
s i gn i fi cant .  
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Mi t i aat i ons . Duri ng deta i l ed project des i gn ,  the fol l owi ng measures 
shoul d be eval uated . The pri mary mi t i gat i on recommended i s  to mi n i m i ze 
the cl eari ng of vegetat i on between the fac i l i ty and sens i t i ve v i ew i ng 
pos i t i ons . I n  add i t i on ,  l andscap i ng wi th l arge -cal i per evergreen s to 
enhance screen i ng coul d be effect i ve .  Last l y ;  des i gn opti ons such as 
cho i ce of col or and materi al s of construct i on to  bl end the structures 
wi th the background shoul d be cons i dered . These measures coul d sub
stanti a1l y  reduce project v i s i b i l i ty ;  however the fac i l i ty cou l d  st i l l  
be noti ceabl e from roads , res i dences , the Fl at R i ver, and the Red Moun 
ta i n  Subd i v i s i on .  The res i dual  magni tude o f  the i mpact on al l v i aws 
wou l d  be VM Cl ass 2 .  

F9 : The potent i al v i sual i mpact i s  cl as s i f i ed as VM Cl ass  2 and 4 ;  
moderatel y and h i gh ly  sens i t i ve v i ews affected ; potent i al l y S i gn i fi cant 
i mpact ; not mi t i gabl e .  

Th i s  fac i l i ty i s  toward the end o f  a gravel l ed road sol e ly  serv i ng a new 
subd i v i s i an cal l ed Raney Way .  The fac H i ty woul d  be i n  the m i dst of 
part o f  the subd i v i s i on ,  wh i ch cons i sts  of 21 parcel s ,  some of wh i ch 
have been sol d al ready . The subd i v i s i on and the gravel road are both 
c on s i d ered h i g h l y  sens i t i ve .  State Route 1 004 i s  the ma i n  road ac
c e s s i ng t h i s  area and i s  con s i dered moderately sens i t i ve (wh i l e  pro 
v i d i ng acces s to  the subd i v i s i on ,  i t  pri mari l y  serves other dest i na - . 
t i on s ) . The fac i l i ty woul d cl early domi nate v i ews from the gravel road 
and most of t he future res i dences , some of wh i ch abut the s i te ( VM C l ass  
4 ) .  The v i sual  i mpact from State Route 1 004 may be cl ass i fi ed as VM 
Cl ass  2 .  

No mi t i gat i on i s  poss i bl e  because the proposed s i te i s  i n  the mi dst of 
several affected v i ewi ng pos i t i ons . 

f8 : T hi s  area i s  projected to have negl i g i bl e  i mpact . Th i s  
'
f.ac i l i ty 

woul d be 200 to 300 ft north of a road ( State Route 1 139 )  i n  the 
v i c i n i ty of a rural res i dent i al area (moderately sens i t i ve ) . The 
affected v i ews a re s o  l i m i ted that the i mpact wou l d  be negl i g i bl e .  

F 7 : Th i s  area i s  proj ected to  have no i mpact . 

The fac i l i ty wou ld  be about 500 ft north of State Route 1302 i n  a rural 
res i dent i al area . Presentl y  there i s  a densely forested border al ong 
the road . It i s  assumed that the forest al ong the road coul d be l eft 
i ntact and cl eari ng al ong. the ri ght- of-way for the access road held to a 
mi n i mum . W i th t h i s s i tuat i on ,  ihe i mpact woul d be negl i g i bl e .  

F5 : The potenti al v i sual i mpact i s  cl ass i fi ed as VM Cl ass  4 ;  h i gh ly  
sens i t i ve resource d i spl aced ; potent i al l y s i gn i fi cant i mpact ; l ocal 
scope ; not mi t i gabl e .  Webb ' s  Chapel , a restored h i stor i c  structure , 
woul d be d i spl aced by FS and presumably rel ocated . V i ews of the chapel 
and i ts surround i ngs , as wel l as v i ews from the chapel , are con s i dered 
h i gh ly  sen s i t i ve .  It i s  assumed that the chapel today i s  i n  i ts ori g i 
nal l ocat i on .  Further,  i t  i s  assumed that an h i stori c structure and i t s 
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sett i ng are i ntegral l y  rel ated . Separat i ng the structure from i t s con 
text represents a substanti al change i n  the vi sual character o f  t� 
chapel regardl ess  of where i t  i s  to be rel ocated . Repl aci ng i t  wi t h  the 
fac i l i t i e s  of F5 woul d ,  of course , represent a change of the great est 
magni tude ( VM Cl ass 4 ) . The i mpact woul d be potenti al l y s i gn i fi c ant , 

but probabl y on the l ocal l evel . 

For mi t 1 gat i cn ,  apart from displ ac i ng F5 several hundred feet , there a�e 
no measures that can be taken to mi t i gate the i mpact . Res i t i ng F5 woul d 
requ i re det a i l ed techni cal  cons iderat i on s and can be con s i dered onl y  
dur i ng fi nal project de $ i gn . 

[4 : 1 he potent i al \d sJal i mpact i s  th s s i f i �d ix $  VM Cl ass  4 ;  mDderateiy 
sen; i t l ve v i ews affected ; potent i al l y s i gn i f i cant l mpact ; l ocal scope ; 
not mi t i gabl e .  The proposed s i te for F4 i s  shown straddl i ng a road and 
abutt i ng ,  or be i ng i n  cl ose proxi mi ty ,  to a number of rural r� s i dences 
i n  an area of res i dual , smal l farms and pastures . One structure i s a 
homestead dat i ng to 1800 , i ncl ud i ng i ts or i g i nal tobacco sheds . Sens i 
t i v i ty i s  moderate and t h i s fac i l i ty woul d domi nate v i ews from the 
res i dences . 

ror mi t i g at i on ,  because of thi s proxi mi ty between the proposed s i te for 
the fac i l i ty and the po i nts  from wh i ch the structures woul d be v i ewed , 
t here are no feas i bl a  measures to conceal the  bu i l d i ng s .  

fj : The potenti al v i sual i mpact i s  cl ass i fi ed a s  VM Cl ass  2 ;  moderately 
sens i t i ve v i ewi ng pos i t i on affected ; negl i g i bl e ;  l ocal scope . Several 
rural res i dences are w i t h i n  1 00 to 200 yds of the proposed s i te for E4 . 
Th i s  fac i l i ty wO�J l d  be 100 yds s1uth o f  State Route 1 536 i n  a fi el d near 
an exi st i ng shed - l i ke structure of  s imi l ar s i ze .  Sens i ti v i ty i s  moderate .  
A T i ght - i ndus try- l i ke bu i l d i ng i n  t h i s l ocat i on mi ght be noti ced , but 
woul d not attract apprec i abl e attenti on .  Gi ven the occurrence of a 
s i mi l ar- s i zed structure nearby and g i ven that both  are rel at i vel y smal l ,  
f4 i s expected to be a subord i nate feature i n  the l andscape (VM Cl ass  2 ) . 
The i mpact woul d be of l ocal scope and negl i g i bl e .  

[� : Th i s  area i s  pr�j ect ed to have no i mpac t .  The fac i l i ty woul d be 
t , 200 ft south of U . S .  H i ghway 158 i n  a rural res i dent i al area ( moderate 
sens i t iv i ty ) . As s i ted now , i t  woul d be i n  a t h i c k  grove of trees and 
�0u l d  not be v i s i bl e ,  assumi ng that s i te cl eari ng does not remove the 
t rees afford i ng the screen i ng .  S i t i ng i s  cri t i cal . Based on current 
proposed s i t i ng ,  there woul d be no i mpac t . 

2R.Pi1 s are projected to be nontoxi c  and woul d  i mpact only those areas 
�sed d i rect l y  for spo i l s  d i sposal . The State of North Carol i na proposes 
t o  d i spose of spoi l s  at 11 di fferent l ocat i ons . Fi fteen of the s i tes 
wou l d  be 15 acres i n  s i ze ;  the other two woul d each cover 20 to 45  
acres . The  actual acreage of spoi l s  d i sposal area at each s i te woul d 
range from 3 to 5 acres . The i ntent i s  to prov i de a forested buffer 
ar�und the spoi l s .  Th i s  buffer,  as pl anned , woul d precl ude v i ews of the 
spo i l s  materi al , and t here woul d be no vi sual i mpact . 
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F.  Tenn e s s ee 

At the proposed Tennes see s i te ,  an i ntermed i ate  acces s  fac i l i ty woul d  be 
cl ose to homes at the edge of a smal l commun i ty ;  and serv i ce areas woul d 
affect v i ews from rural res i dences . The i mpacts woul d be l oc a l  i n  scope . 
However , runn i ng thro ugh part of  the Tennessee s i te i s  a Stat e - de s i g n a t ed 
scer. i c  h i g hway . Pas t  l and u s e  dec i s i ons  have permi tted m i xed act i v i t i es 
wh i ch have cDmpro�i sed the  scen i c  qual i t i es along th i s  road (junk  yard s , 
commerc i a l and i nd u s t r i al  uses , res i dent i al devel opmen t s ) . I n  t h i s  
present con text . t h e  sse fac i l i t i es w�ul d not have an apprec i abl e i mpact . 
However,  s i t i ng i ndus tri a l - l i ke project features al ong the road woul d be 
i ncon s i stent w i th the Stat e ' s  management obj ect i ves for thd road , wh i ch 
cal l for not. fu rther degrad i ng the v i ews . I n  t h i s  case , t h e  v i s u a l  
i mp acts wou l d  be  reg i onal  i n  scope . 

The expected i mpact s are a s s e s s ed be l ow start i ng wi th F9 and wor k i ng 
counterc l o c kw i se to F l . 

F9 : The potent i al v i s u al i mp a c t  i s categori zed as VM C l a s s  4 ;  moderate l y  
sen s i t i ve v i ews affected ; poten t i al l y s i gn i fi cant i mpact ; l oc a l scope ; 
not m i t i g a bl e ;  l ong term .  Th i s  fac i l i ty woul d  b e  s i ted t o  the we s t  o f  
Col eman H i l l  Road i n  a shal l ow hol l ow beh i nd two houses i n  a rural re s i 
den t i a l  area (modera te sens i t i v i ty ) . Other home s are on t he ea s t  s i de 
o f  the road . The v i s u a l  i mp a c t  wou l d  be po tent i al l y  s i g n i fi c an t t o  l oc � l  
res i dent s ( l ocal scope ) . 
I f  the two home s are not remevc J .  t h e  i mpact cou l d not be m i t i ga t ed a nd 
wo ul d be l ong term . � 

f.Q.. : The  potent i al v 1 5ua l  i mpact i s  c a teg o r i zed a s  VH C l a s s  2 ;  modera tel y 
sen 5 i t � ye v i ews a ffe c t ed ; negl i g i b l c  i mp�ct ; l ocal sC0fe . Fac i l i ty [9 
woul d be s i ted aga i n s t  o r  beh i nd a fencerow i n  a f i e l d  l ess  t h an 1 , 500 
ft n o rth of Col eman H i l l  Road/Pa tterson Ro ad i nters e c t i on .  Seve ral rural  
re s i denc e s  a re i n  th� i mrred i a'tt: v i c i n i ty o f  th i s  i n tersect i on and wou l d  
he e:'\.pose1 to v i e\'lls D f  the rac i 1 i ty ( moderate s e n s i t i v it y ) . 

M i t i g at i ve mea s u res a re not requ i red . The i mpact woul d probably  not be 
greater t h a n  VM C l a s s  2 .  W i th i n  moderatel y sen s i t i ve v i ews , such a n  
i mpact wo u l d be comp arabl y negl i g i bl e ,  bu t l o�g term . The i mpact woul d 
be l oca1  i n  scope . 

F8 : The potent i al v i s u a l  i mpact i s  categori zed as VM C l as s 4 ; mode�a te ly  
sens i t i ve v i ews affected ; p o t e n t i al l y s i g n i fi cant i mpact ; l ocal s cope 
mi t i g abl e  i n  the l ong term .  Fac i l i ty F8 woul d b e  about 1 , 500 ft south 
o f  Tal l F e r r  Road and be i n  the m i d s t  of,  or  abutt i ng ,  several rural 
res i dences (moderate sens i t i v i ty) . The fac i l i ty wou l d  cl early dom i nate 
v i ews ( VM Cl ass  4 ) . The i mpact woul d  potent i al ly  be s i gn i fi cant , but 
only  to l ocal res i dents ( l ocal scope ) . 

Mi t i gati on measures coul d i ncl ude screen i ng ,  bermi ng , and arch i tectural 
treatment .  
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E8 : The potent i al v i sua l  i mpact i s  categori zed as  Vt·1 Cl as s 2 ;  h i gh l y  
sen s i t i ve v i ewi ng pos i t i on s  affected ; potent i al l y s i gn i fi cant  i mpact ; 
l ocal  scope ; mit i g abl e i n  the  short term . Fac i l i ty E8 wou l d be i n  a 
fi el d about 500 ft beh i nd a house  at the  northwe st corner o f  C o l l ege 
Grove Road and Drumr i g h t  Road . Several homes i n  the smal l , rural c o m ·  
mun i ty of  Col l ege Grove are i mmed i ate· to the  s i te .  

M i t i ga t i on mea sures coul d i ncl ude arch i tectural treatment  s i m i l ar to  
other  outbu i l d i ngs  in  the  are a ,  l andscap i ng ,  and  s c reen i ng .  

[ 3 : The potent i al v i s u a l  i mpa�t i s  categori zed as VM C l a s s  1 ;  h i gh l y  
sens i t i ve v i ewi ng pos i t i on ;  negl i g i bl e  i mpact ; l ong term .  fac i l i ty E3 
wou l d  be bu i l t  al ong U . S .  H i ghway 23 1/State H i g hway l a ,  a des i gn ated 
scen i c h i ghway . Sen s i t i v i ty i s  h i gh .  No mi t i g at i on i s  necessary .  
Bec a u s e  o f  other struc t ures i n  the  are a ,  the  i mpact woul d b e  n egl i g i bl e ,  
but  l ong t erm . 

f2 : T h e  potent i al v i sual  i mpact i s  categori zed as  VM Cl as s 4 ;  moderately 
sens i t i ve v i ews a ffected ; potent i al l y  s i g n i fi cant i mpact ; l ocal scope ; 
m i l i gabl e i n  the l ong term .  Th i s  fac i l i ty i s  i n  a rural area of  pastures 
and f i e l ds and several home s . The prel i m i n a ry s i t i ng i s  such that one 
or more of the  h omes abuts the boundary of  the s i te .  

M i t i ga t i on  wou l d  i ncl ude screen i ng ,  bermi ng , and l andscap i ng .  

F l : Th i s area woul d have n egl i g i bl e  i mpact . 

Fac i l i ty F l  i s  about 1 , 500 ft east  of u . s .  H i ghway 23 1/State H i ghway 1 0  
and w i t h i n  v i ews from that d e s i gn ated scen i c  parkway ( h i gh l y  sen s i t i ve ) . 
I t  i s  more apt to be seen by those travel i ng south than north because o f 
a copse of trees to  the south that  proba bl y woul d screen i t  from v i ews 
from t he northbound l ane . F I  i s  i n  an  a re a  o f  unrel ated v i ews of  an 
i ncon s i stent l andscape and woul d go undetected . 

.s.£oil s :  One of  the State ' s  al ternat i ve s  i s  to d i spose  of l i mestone 
s po i l s  � t  3 5  s i t e s , each c l ose to a surface fac i l i ty . The i mpacts  are 
anal yzed bel ow i n  the s ame fac i l i ty order a s  for the  preced i ng d i scu s 
s i on .  T h e  range o f  mi t i gat i ve measures av a i l abl e are presented a t  the 
end  of t h i s  subsec t i on .  

IJ._L_I��1._f]i-[f....1-£l : These  s p o i l  s a re a s  wou l d h ave n o  i mpac t . No 
v i ews �ou l d be neg a t i ve l y  i mp a c t ed . 

F8 : T h e  potent i al v i s u a l  i mp act i s  c atego r i zed a s  VM 4 ;  mod e r 2 t e l y  
s en s i t i ve v i ews a ffected ; s i gn i f i c.ant i mpact ; l oc a 1  scope . Here the 
spoi l s  \'1oul d be read i l y  s e e n  from Tal l Ferr Road and nearby res i dences 
and wou l d be i n  the i mmed i ate foregy·ound . The s i te woul d ,  by i t sel f ,  
domi n at e  v i ews ( VM C l a s s  4 ) , appear; r.g a s  a deveg e t a ted s c a r  next t o  the  
road . 
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M i t i gat i on s  for spoi l s  d i sposal to be eval uated dur i ng detai l ed des i gn 
i ncl ude : stockp i l i ng area topso i l  for d i stri but i on over spoi l s  to 
fac i l i tate revegetat i on ;  screen i ng the spoi l s  area w i th l andscap i ng ;  and 
t i nt i ng concrete to l ower contrast of retenti on pond d i ke ( assumi ng con 
crete i s  used ) , or  us i ng an earthen d i ke .  

G .  Texas 

At the Texas s i te ,  v i ews from one subd i v i s i on ,  two rural res i dent i al 
are a s , and a recreat i onal  area woul d  be i mpacted . The scope of the 
i mpacts en v i ews  from the res i dent i al areas woul d be l ocal i n  scope . 
However, one serv i ce area woul d adversely affect v i ews from a l ake 
serv i ng as  a reg i onal  recreat i on resource ; the i mpact there woul d be 
reg i onal  i n  scope . The proposed sse fac i l i ty potent i al l y  wou l d affect 
few v i �ws . Al though many of  the proposed fac i l i t i es wou l d be not i ceabl e 
to domi nant , as seen from secondary roads and i sol ated farm structure s ,  
few of t h e  affect ed v i ews are suffi c i ent ly  sen s i t i ve for t h e  effects  to 
be con s i dered an i mpact . The few cases where a v i sual  i mpact mer i ts 
cons i derat i on are d i scus sed bel ow , start i ng wi th the upper arc and 
mov i ng c l ockwi se . 

F3 : The potenti al v i sual i mpact i s  categori zed as  VM Cl ass  2 and 4 ;  
h i gh ly  sen s i t i ve v i ews potent i al l y affected ; s i gn i fi cant i mpact ; l ocal 
scope ; m i t i gabl e ;  durat i on of i mpact i ndeterm i n ate . The proposed s i te 
for F3 abuts the road across from and adj acent to several res i dences . 
The state proposes to acqu i re the l and i n  th i s  v i c i n i ty fee s i mpl e ,  . whi ch  woul d make moot a d i scuss i on of  sens i t i v i ty rel at i ve to these 
homes . However,  there are a number of homes al ong the road serv i ng F3 
that are to the southeast ; the v i ews from several wou l d  i nc l ude the 
fac i l i ty .  To the northeast there i s  a subdi v i s i on .  V i ews from two of 
the res i dences and from the cu l -de- sac at the end of the road serv i ng 
the subd i v i s i on woul d i ncl ude the proposed fac i l i ty .  

The s i tuat i on can be m i t i gated . Duri ng deta i l ed proj ect des i g n ,  several 
measures shoul d be cons i dered . The fac i l i ty can be conceal ed from the 
res i dences to the southeast and the northeast , as  wel l as from those 
dr i v i ng a l ong the road abutt i ng the proposed s i te .  Berm i ng ,  l andscap 
i ng ,  arch i tectural treatmen t ,  and screen i ng can be uti l i zed to bl end the 
fac i l i ty i nto the surround i ngs . 

f� : Th i s  area i s  projected to have no i mpact . Th i s  fac i l i ty woul d be 
2 , 000 ft west of State H i ghway 983 near a barn and wi t h i n  v i ew of a 
number of  res i dences to the south . The fac i l i ty wou l d  probabl y not be 
noti ced when v i ewed together w ith  the barn structure . 

F4 : The potent i al v i sual i mpact i s  categori zed as VM Cl ass 4 ;  moderatel y 
sens i t i ve v i ews affected ; potent i al l y  s i gn i fi can t  i mpact ; l ocal scope ; 
m i t i gabl e i n  the l ong term . Agr i cul tural l ands occur around th i s  fac i l 
i ty ,  w ith  a few rural res i dences be i ng about 1 , 500 ft southwes t .  An 
i ndustri al -type fac i l i ty i n  these l ands i s  not con s i stent w i th the cur
rent l and use . 
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As m i t i gat i ons  screen i ng and arch i tectural treatment coul d be empl oyed . 
Berms woul d be out of pl ace i n  th i s  area . 

K5 : Th i s  area i s  projected to have no i mpact . Several rural res i dences 
are about 0 . 25 mi west of the proposed s i te for K5 , wh i ch abuts the road 
serv i ng these res i dences . Experi mental fac i l i t i es are about f i ve stor i es 
h i g h ,  wi th substant i al parki ng and work areas around them . The structure 
woul d be read i l y seen from the res i dences noted , most of wh i ch are mob i l e  
homes . K5 wi l l  have no adverse i mpact . 

F6 : The potenti al v i sual  i mpact
-

i s  categori zed as VM Cl ass  3 ;  h i ghly 
sens i t i ve v i ews affected ; potenti al for s i gn i fi cance ; reg i onal scope ; 
mi t i gabl e i n  the l ong term . lake Bardwel l and the stretch of State 
H i ghway 34 cross i ng the l ake are h i ghly and moderatel y  sens i t i ve ,  
respect i vel y .  Faci l i ty F 6  woul d be nearl y 2 m i  from the h i ghway and 
nom i nal l y  i n  v i�ws at nearl y 9� degrees away from the d i rect i on o f  
travel . It  i s  unl i kely that the fac i l i ty woul d be not i ced by those 
us i ng the h i ghway . Boaters coul d approach no cl oser than 2 , 000 ft to 
the fac i l i ty ,  wh i ch woul d be on a pen i nsul a .  

M i t i gat i on measures con s i dered for F6 i ncl ude bermi ng and screen i ng .  

[ 1 0 :  Th i s  area woul d have negl i g i bl e  i mpact ; l ocal scope . Th i s  struc 
t ure woul d be wi th i n  v i ew of a church and cemetery at a d i stance of 
about 1 , 000 ft . Because of the d i stance and the fact that the church 
and the cemetery are con s i dered moderately sen s i t i ve ,  the i mpact woul d 
not be potent i al l y s i g n i fi cant , but i t  woul d be a negl i g i bl e  i mpact 
rel at i ve onl y  to the l ocal popul ace . 

SQo i l s :  Spoi l s  woul d be categori zed under the worst scenar i o as VM 
Cl ass  4 ;  pos s i bly moderately to h i ghly sen s i t i ve v i ews affected ; poten 
t i al for s i gn i fi cance ; l ocal  scope ; poss i b ly  m i t i gabl e .  The state pro
poses that spoi l s  cons i sti ng of chal k be used at a cement p l ant or as a 
materi al to be used i n  road construct i on . Marl spoi l s  may be d i sposed 
o f  i n  quarr i es or pl aced i n  l andfi l l s  at currently undefi ned l ocat i on s .  
The l andfi l l s  may be 1 5  ft h i gh and coul d present a s i gn i fi cant i mpact , 
depend i ng on  the l ocat i on .  Because of the uncerta i nt i es concern i ng 
l ocat i on for the spoi l s  d i sposal s i tes , a worst-case scenar i o i s  sug 
gested : d i sposal i n  v i ew o f  rural res i dences o r  subd i v i s i on s .  Land 
fi l l s  1 5  ft h i gh i n  a fl at l andscape coul d dom i nate foreground v i ews 

, ( VM Cl ass  4 ) . V i ews from res i dent i al areas are moderately to h i ghly 
sens i t i ve .  Under the extremel y conservat i ve assumpti ons , the j mpact 
woul d be s i gn i fi cant . 

As m i t i gat i on ,  i t  i s  assumed a marl l andfi l l  coul d be l andscaped . 
Screen i ng by vegetat i on woul d then be feas i bl e  and shoul d be eval uated 
duri ng fi nal  des i gn . .  
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5 . 2  CUMULATIVE IMPACTS AT ALTERNATIVE SITES 

Cumul at i ve i mpact assessment i ncl udes both an anal ys i s  of the contri bu
t i on of a project to reg i onal trends as wel l as ana lys i s of the contr i 
but i on of  a p,roject to overal l reg i onal envi ronm�ntal cond i t ion s .  Both 
h ave been i ncl uded, where appropri ate ,  i n  the deta i l ed assessments  of 
the effects  of the project presented i n  Secti on 5 . 1 and further devel 
oped i n  Append i ces 6 to 1 6 .  The fol l ow i ng d i scuss i on h i ghl i ghts the 
maj�r concl us i ons  of these assessments as they rel ated to cumulative 
i mpacts of the �C project at the seven al ternat i ve s i tes . 

5 . 2 . 1 Regional Popul ati on Growth 

SSe - rel ated reg i onal  popul at i on and hous i ng i mpacts for each o f  the 
proposed s i tes  are d i scus sed i n  Sect i on 5 . 1 . 8 of th i s  vol ume and are 
summari zed here as fol l ows : 

S i te 

Ar i zona 
Col orado 
I I I i no i  s 
M i c h i gan 
North Carol i na 
Tennes see 
Texas 

Popul at i on 
% SSC - Rel ated l 

0 . 43 
0 . 38 
0 . 13 
0 . 14 
0 . 83 
1 . 1 2 
0 . 28 

Hous i ng 
Un i t  Demand2  

3 , 61 0  
2 , 290  
2 , 700 
1 , 830  
4 , 070  
3 , 990 
2 , 700; 

1 .  SSe-re lated regi onal population inc.rease as a percent of 
projected, future basel ine popu lat ion i n  the region without the 
proposed' project. 

2 .  Demand for hous i ng i n  the reg i on· associated with i n-migrat ion 

Impacts of the proposed SSC project on reg i onal popul at i on growth are 
extremely  small . Impacts on reg i onal hous i ng un i t  demand vary by smal l 
i ncrements between s i tes . local i mpacts are expected i n  Fort Morgan and 
Brush  i n  Morgan County , Col orado , and i n  the v ill age of Stockbr i dge i n  
I ngham County ,  M i c h i gan , based on the exi st i ng hous i ng market . 

5 . 2 . 2  Constructi on Mater ial s 

Approxi matel y  1 . 3 to 1 . 8 m i l l i on tons of h igh- qual i ty aggregate woul d be 
consumed by construct i on of the SSC project . W i th the except i on of the 
Col orado s i te ,  the proposed s i tes are l ocated near,  or h ave access to , 
abundant aggregate resources . However, aggregate resources i n  the 
Denver area are not abundant , and the exi st i ng permi tted reserves are 
expected to be depl eted i n  the fi rst decade of the next century .  The 
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rap i d  expans i on of  the  Denver area has both removed some resources from 
potent i al devel opment and resul ted i n  a l arge demand for aggregate i n  
rel at i on to the s uppl y .  The SSC w i l l  pl ace an i ncremental i ncrease i n  

. demand on th i s  resource i n  the 1 990 ' s ,  and tran sportat i on o f  such mate
r i al from out s i de the reg i on may be requi red . 

5 . 2 . 3  Water Use 

The proposed SSC project woul d create an i ncreased demand on water 
resources ,  both from d i rect project requi rements and from i nd i rect 
domest i c  water requ i rements due to reg i onal  popul at i on growth supported 
by the SSC project . Except as d i scussed bel ow ,  the c umul at i ve i mpact of  
SSe- rel ated domest i c  .water requi rements woul d be  proport i onal  to the 
SSC - rel ated popul at i on growth i dent i fi ed i n  Sect i on 5 . 2 . 1 .  long-term 
reg i onal  i mpacts to water use from SSC acti v i t i es l argely are dependent 
on the capabi l i t i es and capac i t i es of exi st i ng systems , and the d i stri 
but i on i n  the reg i on of water users . I n  Ari zona , SSC d i rect water 
requ i rements w i l l  be met from groundwater resources that are l argely  
undevel oped . Negl i g i bl e  i mpacts woul d resul t dur i ng construct i on ;  how
ever ,  i n i t i at i on of groundwater overdraft coul d resul t duri ng operat i ons  
depend i ng on the extent of  other use of the aqu i fer . I n  Col orado , 
SSe-d i rect water requ i rements wou l d  be part i al l y met by purchases  of  
exi st i ng surface and groundwater al l ocat i ons . I n  I l l i no i s ,  d i rect water 
requ i rements woul d be met pri mari l y  by groundwater suppl i es that have 
the capac i ty to s upport the project . A reg i onal overdraft exi sts  wh i ch 
wou l d be i ncremental ly  i ncreased pr imari l y  by i ndi rect water uses 
assoc i ated w i th the SSC i n  I l l i no i s .  I n  M i c h i gan , both d i rect and 
i nd i rect SSC water requ i rements coul d contri bute to l ocal i zed ground 
water overdraft . I n  North Carol i na ,  SSC operat i on s  woul d use about 23 
percent o f  the ava i l abl e excess  capac i ty of lake Butner . Water 
requ i rements from other water supply systems woul d be l ess  than 4 
percent of current excess  capac i t i e s .  I n  Tennes see , a n umber of 
smal l - t o  moderately s i zed ex i st i ng systems rel y i ng pr imar i l y  on  surface 
water woul d meet .  both d i rect and i nd i rect SSC water requi rements . I f  
al l proj ect requ i rements were met by these smal l t o  moderate exi st i ng 
systems , i t  coul d represent use of up to 2 2  percent of the ava i l abl e 
excess c apac i ty of the Rutherford County system . Dependi ng on other 
demands ,  system expans i on coul d become necessary i n  several cases . I n  
Texas , SSC - rel ated water requ i rements woul d requ i re onl y a negl i g i bl e  
i ncreased commi tment of reg i onal excess surface water supply capac i ty .  
A smal l i ncrease t o  reg i onal groundwater overdraft woul d al so occu r .  

5 . 2 . 4  Ai r Qual i ty 

The mob i l e- source a i r  emi s s i ons  of the SSC project at any of the al ter
nat i ve s i tes woul d make a smal l ,  i ncremental contri but i on of  a few per
cent ( see Sect i on 5 . 1 . 3 )  to reg i on al a i r emi s s i ons . The contri but i ons 
of the SSC to a i r  emi ss i ons  i ncl ude part i cul ates from construct i on 
act i v i t i es and emi ss i on of combust i on products from construct i on e qu i p 
ment and the veh i cl es o f  construct i on and operat i ons workers . I n  add i 
t i on ,  i n -mi grat i on and secondary growth i n  emi ss i ons are due to a pro 
port i onal i ncrease i n  the number of automobi l es operat i ng i n  the reg i on .  
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These sources make an i ncremental contri but i on to the a i r pol l uti on of  
reg i ons  in  wh i ch the NAAQS are exceeded . Proposed SSC s i tes  i n  I l l i noi s ,  
M i ch i gan , and Tennessee are with i n  reg i ons that are des i gnated a s  non 
attai nment for ozon e .  I ncreases i n  pol l utant emi ss i on s  associ ated wi th 
the nonattai nment status may resul t i n  a further degradat i on i n  a i r  
qual i ty .  

5 . 2 . 5  Rad i at i on 

Impacts from rad i ati on produced by the sse on the total popul at i on are 
smal l compared to exi sti ng background ( i n  M i ch i gan , for example ,  0 . 2 5 
person- l�em/yr from the sse as comp ared to 1 1  , 000 person -rem/yr for bacK 
ground ) . They thus contri bute cumul a t i vely  to adverse genet i c  and 
carc i nogen i c  effect s at a l evel of some 0 . 002  percent . 

5 . 2 . 6  Noi se and Vi brati on 

Impacts from no i se generated duri ng SSC con struct i on and operat i ons  wi l l  
be l i mi ted to the areas adj acent to the project fac i l i t i es whi ch are 
d i spersed around the ri ng  at such di stances that the i mp acts from the 
i nd i v i du al areas wou l d  not be cumul at i ve .  S i nce the i mpacts from the 
nn i se sources ar� of l i mi ted extent and of l i ttl e consequence at more 
than a m i l e  from the s o urce , the sse wou l d not contri bute to general 
reg i ona,'l backgniund noi se 1 12"'81 5 .  The i mpacts o f  the sse on l ocal  res i 
den ts  w1 1 1  be most pronounced adjacent to serv i ce areas  i n  rural or 
remote areas ; a nd ,  i f  not m i t i gated , i ncreased no i se l evel s may resul t 
i n  expre ss i on s  of publ i c  annoyance . I n  areas with exi st i ng sources of 
no i se ,  the SSC-generated 'no i se i mpacts w i l l be l �ss  i ntru s i ve s i nce t he 
d i fference between ambi ent and SSC-generated noi se wi l l  be ' l es s . 

There are no known eXi sting construct i on or quarryi ng act i vi t i es i n  the 
i mmed i ate v i c i n i ty of any o f  the proposed s i tes  wh i ch wou l d  i nteract i n  
a cumulati ve manner wi th bl ast i ng i mpacts o f  sse construct ion  act i v i t ies . 

5 . 2 . 7  Wetl ands 

At al l al ternat i ve s i tes  except Ari zon a ,  wetland i mpacts cou l d  resul t 
from construct i on of surface fac i l i t i es i n  fee S i mp l e areas proposed for 
i rmned i ate d evelopment and i n  areas 51 ated for possi  bl e future expan s i on .  
constructi on of anc i l l ary fac i l i t i es coul d al so affect wetl ands . Wi thout 
mi t;  gat i on, these i mpacts would contri·bute ,  to vary i  ng degree s ,  to the 
nat i onal and reg i onal destruct i on and degradat i on of  wetl and hab i tats . 
I t  i s ,  however, DOE pol i cy to avo i d  wetl and i mpacts wherever pos s i bl e 
and to m i t i gate wetl and l oss  to the maxi mum extent pract i cabl e .  G i ven 
the s uccessful  i mpl ementat i on of th i s  pol i cy ,  m i n i mal i mp acts to wetl ands 
coul d be expected to resul t from construct i on .  In add i t i on ,  some protec-

_. t i cn and preservat i on may be afforded to wetl ands l ocated wi th i n  undevel 
oped fee s i mpl e area s  and thus  be a benefi t of the proj ect . The fol l ow i ng 
d i scus s i on of  cumul ati ve i mpacts focuses on conservat i ve est i mates of 
wetl and i mpact that could resul t from surface construct i on act i v i ti es 
wi thout m i t i gati on .  
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5 . 2 . 7 . 1  Col orado 

The Col orado s i te contai n s a number of smal l wetl ands  l ocated l argel y i n  
temporary stream courses and i n  the swal es between t he rol l i ng h i l l s .  
About 3 . 6  acres of  wetl ands coul d be i mpacted by con struct i on at proposed 
surface fac i l i t i es .  An add i t i on al one acre of  wetl and habi tat coul d be 
affected by construct i on of future expans i on fac i l i t i e s .  

The State o f  Col orado has  proposed t o  construct a n  access road from the 
Denver area to the sse s i te .  The western end of the road wou l d be 
l ocated a few mi l es from Barr Lake . Barr Lake i s  used by m i  grat i ng 
waterbi rd s ,  i ncl udi ng the whoop i ng crane , and al so s upports a breed i ng 
pa i r and a wi nter i ng popu l ati on of bal d  eag l es . The proposed acces s  
road coul d encroach upon cl ose t o  2 0 0  acres of  wetl ands , al though wi th 
proper m i t i g at i on most wetl ands coul d be avo i ded .  

5 . 2 . 7 . 2  I l l i no i s 

The proposed I l l i no i s project area contai ns a vari ety of wetl ands . 
Approximately 1 99 acres of wetl ands coul d be d i sturbed by construct i on 
of proposed surface fac i l i t i e s .  An add i ti onal 294 acres of wetl ands 
coul d be affect�d by construct i on of future expan s i on fac i l i t i es .  
Approxi mately  200 acres of d i sturbance coul d be assv i ated �i th con 
structi on of anc i l l ary fac i l i t i es but the i mpact of  th i s  devel opment on 
wetl ands i s  not known because l ocat i ons h ave not been proposed . Impacts 
to wetl ands woul d contri bute to regi onal degradat i on and convers i on of 
wetl ands that i s  occurri ng as a resul t o f  expans i on of  the C h i cago 
metropol i tan are a .  

5 . 2 . 7 . 3  M i c h i gan 

Wetl ands are abundant i n  the M i c h i gan project area . Approxi matel y 
1 90 acres of  wetl ands coul d be i mpacted by construct i on of prop osed sur
face fac i l i t i es .  An add i t i onal 3 1 9  acres of wetl ands coul d be a ffected 
by constructi on of future expan s i on fac i l i t i es .  Approxi mately 250 acres 
of l and coul d be d i sturbed by constructi on of anc i l l ary fac i l i t i es but 
the i mpacts of th i s  devel opment are not known because l ocat i on s  have not 
been proposed . Exi sti ng s ources of i mpacts to wetl ands occurr i ng i n  the 
reg i on i ncl ude agr i cul tural drai nage and hous i ng devel opment . The pro
posed project wou l d contri bute to these other sources of i mpacts to 
wetl ands . 

5 . 2 . 7 . 4  �orth Carol i n a  

Wetl ands are common i n  the North Carol i na project area .  Approxi mately 
41 acres of wetl ands coul d be i mpacted by constructi on of proposed sur
face fac i l i t i es .  An add i t i onal 98 acres of wetl ands cou l d  be affected 
by construct i on of  future expans i on faci l i t i es .  About 850 acres of l and 
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coul d be d i sturbed by constructi on of  anci l l ary fac i l i t i es but the  
i mpacts o f  th i s  devel opment are not  known because l ocat i ons have not 
been proposed . I mpacts from the project woul d contri bute to degradati on 
and convers i on of  wetl ands due to expan s i on of  reg i onal urban areas . 

5 . 2 . 7 . 5  Tennes see 

Wetl ands are com�on i n  the Tenn&ssee project area . Approxi mately 
38 acres of wetl ands cou l d  be i mpacted by construct i on of  proposed s ur
face fac i l i t i es . An add i t i onal  66 acres of wetl ands coul d be  affected 
by con:;t ruct i oll of  future expan s i on faci l i t i e s .  About 340 acres of l and 
coul d h>? d i sturbed by construct i on of  anc i l l ary fac i l i t i es but the 
i mpacts of th i s  devel opment are not known because l ocati ons have not 
been proposed . Impacts to these areas woul d  contri bute to reg i onal 
degradati on and convers i on of  wetl ands due l argel y to agri cul tural 
act i v i t i es .  

5 . 2 . 7 . 6  Texas 

�Jetl ands are not common i n  the Texas project a re a . Approx i mately  3 acres 
of wetl ands coul d be i mpacted by construct i on of proposed surface fac i l 
i t i e s . An add i t i onal 25  acres cou l d  be affected by constructi on of 
future expans i on fac i l i t i e s .  An add i t i onal 550 acres of  l and cou l d  be 
d 'i sturbed by construct i on of  anc i l l ary fac i l i t i es but the i mpacts of  
th i s  devel opment ar� not  known because l ocat i on s  have not been proposed . 
Impacts from the project woul d contri bute to the reg i onal l es s  of  
wetl ands occurri ng from other sources of  i mpact . 

5 . 2 . 8  Prai r ies 

There are seven pra l fl e  remnants i n  the 1 6  townsh i p  area s urround i ng the 
proposed tunnel al i gnment i n  I l l i no i s wh i ch conta i n  exampl es  of  the 
ori g i nal vegetat i on o f  northern I l l i no i s .  Those remnants wh i ch are on 
non- protected l ands , i ncl ud i ng waste i ndustri al l ands , ra i l road r i ght-of 
ways , and cemeteri es , are under i ncreas i ng threat of  degradat i on or con 
vers i on due to urban growth . The Fermi l ab Pra i ri e  Restorat i on Natural 
Area i s  a 1 0-year-ol d ,  675 acre pra i ri e  restorat i on project . The pro
posed l ocati on of  the  SSC project woul d avo i d  d i rect i mpacts to pra i ri e  
remnants ,  and s i nce mod i fi cat i ons t o  the exi sti ng Fermi l ab fac i l i ty 
woul d be concentrated i n  other areas , only i nc i dental , mi nor i mpacts are 
expected to occur to the restored pra i ri e .  I ncremental add i t i ons  o f  the 
SSC proj ect to reg i onal i mpacts on pra i r i e  remnants woul d be l i mi ted to 
secondary i mpacts due to i nduced popul at i on growth . 

The ori g i nal  vegetat i on of  the Texas s i te was bl ackl and pra i r i e ,  wh i ch 
was devel oped i nto product i ve agri cul tural l ands . Few, i f  any, remnants 
of the ori g i nal vegetat i on remai n  i n  the proposed s i te reg i on ,  and no 
remnants are known to occur at the proposed s i te .  Shoul d Texas  be 
sel ected for the SSC , a survey woul d be necessary to determi ne the  
presence of  any rel i ct nati ve pra i ri e .  Con s i derat i on woul d be g i ven to  
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rel ocat i ng project fac i l i t i es to avoi d  any prai r i es detected . Thus , the 
proposed SSC project at the proposed Texas s i te would not contri bute to 
the reg i onal decl i ne of  th i s  resource . 

5 . 2 . 9  Cedar Gl ades 

Cedar g l ades are a d i st i nct i ve ecol og i cal ,resource i n  the reg i on of the 
Tennessee s i te .  These commun i ti es ,  wh i ch are l im i ted to the Central 
Bas i n ,  are open i ngs  on fl at l i mestone outcrops i n  red cedar or red cedar
h ardwood forests .  For m i ddl e Tennessee , 1 2  endemi c spec i es are assoc i 
ated w i th cedar g l ades ; many are state protected on Federal Status Revi ew 
Spec i es .  Approxi matel y 22  percent of  the forested l and area near the 
Tennessee s i te contai ns red cedar , and there are several gl ades i n  the 
v i c i n i ty of the proposed s i te .  None of those known woul d be i mp acted by 
the project ; however, duri ng the preconstruct i on survey add i t i onal  cedar 
gl ade areas coul d be i dent i f'! ej d'ld poss i bl y  i mpacted by construct i on of 
the proj ect . These i mpacts wc� l j be an i ncremental add i t i on to other 
reg i onal  i mpacts ( i . e . , tree h arvest and stock graz i ng )  on cedar g l ades . 

5 . 2 . 10 Land Use 

5 . 2 . 10 . 1  Ari zona 

SSC proj ect devel opment' woul d probabl y be an i mportant source of growth 
both i n  the southwestern reg i on of  Mar i copa County and throughout the 

, Phoen i x  metropol i tan area . Regi onal and l ocal pl ann i ng agenc i es appear 
to be wel l -devel oped organ i zati ons , who )  through thei r comprehen s i ve 
pl ann i ng e ffort s ,  are effect i vel y gu i d i ng the character and d i recti on of 
growth . I t  i s  expected that there woul d be some l ocal compet i t i on for 
hous i ng i n  the southwestern regi on ,  part i cul arl y as new hou s i ng devel op
ments come on l i ne i n  the 1 990 ' s ,  shoul d prox i mi ty to work be a maj or 
l ocat i onal factor i n  hous i ng cho i ce determi n at i on .  I f  not , i t  i s  ex
pected that the reg i on al hous i ng supply  woul d be  adequate to handl e both 
SSC workers as  wel l as other newcomers . As a consequenc e ,  i t  may be 
d i ffi cul t to separate the d i rect effects of SSC proj ect devel opment from 
the general pattern of regi onal growth . 

5 . 2 . 1 0 . 2  Col orado 

SSC proj ect devel opment woul d l i kely be the most s i gn i fi cant source of  
growth in  the northeastern Col orado reg i on even i f  the Pawnee Generat i ng 
Stat i on ,  Un i t  I I  i s  constructed i n  the l ate 1990 ' s .  Land use patterns 
are expected to change dramat i cal l y and woul d chal l enge the reg i onal and · 
l ocal pl ann i ng agenci es as they manage rap i d  growth . Neverthel ess , 
there i s  con s i derabl e l ocal professi onal pl ann i ng experi ence i n  manag i ng 
rap i d  growth generated by l arge- scal e projects . Even though the Denver 
metropol i tan reg i on woul d be the major source of support for the 
proj ect , g i ven i ts d i stance away from the s i te ,  l i ttl e i n  the way of  
l and use  e ffects wou l d  be  attr i butabl e to the project . 
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5 . 2 . 10 . 3  I l l i no i s  

SSC project devel opment woul d l i kely be an i mportant , t�ough not h i gh ly  
v i s i bl e ,  source of growth i n  the  urban i zed Ch i cago reg i on .  Reg i onal  and 
l ocal pl ann i ng agenc i es appear to be wel l -devel oped organ i zat i ons  wh i ch ,  
through the i r  comprehens i ve pl ann i ng efforts , are effect i ve ly  g u i d i ng 
the character and d i rect i on of growth . I t  i s  expected that there woul d 
be some l ocal compet i t i on for hous i ng i n  the newl y devel opi ng areas to 
the south and west of Fermi l ab ,  shoul d prox i m i ty to work be a maj or 
l ocat i onal factor i n  hous i ng cho i ce determi n at i on .  I f  not , i t  i s  
expected that the reg i onal hou s i ng supply w i l l  be adequate to handl e 
both SSC workers as wel l as  other newcomers . As a consequence , i t  may 
be d i ffi cul t to separate the d i rect effects of SSC project devel opment 
on the reg i on of i n fl uence from the general pattern of reg i onal growth . 

5 . 2 . 10 . 4  M i ch igan 

SSC project devel opment woul d l i kel y be a s i gn i fi cant source of growth 
i n  south-central M i c h i gan . Reg i onal and l ocal economi c devel opment and 
pl ann i ng agenci es appear to be wel l -devel oped organ i zat i on s ,  wh i ch ,  
through t he i r  comprehens i ve pl ann i ng efforts ,  are effect i vely g u i d i ng 
the character and d i rect i on o f  growth .  I t  i s  expected that there woul d 
be a certa i n amount of rev i tal i zat i on to exi st i ng popul at i on centers , 
w i th some attendant new growth occurr i ng .  G i ven the s i te ' s  un i que 
rel i ance on t hree l arge urban centers , i . e . , Ann Arbor, lans i ng ,  and 
J ackson , pl us  a number of smal l er commun i ti es ,  sse project -rel ated 
growth woul d be d i ffused throughout the reg i on ,  thereby reduc i ng to a 
m i n i mum any s i ngul ar development pressures . 

5 . 2 . 1 0 . 5  North Carol i n a  

SSC project devel opment woul d l i kely be a major source of growth a t  the 
northern fri nges of  the Research Tri angl e Park area of  the North 
Carol i na P i edmont Reg i o n .  State and regi onal  pl ann i ng agen c i e s  appear 
to be wel l -devel oped organ i zat i on s ,  wh i ch ,  through the i r comprehen s i ve 
pl ann i ng efforts , are effect i vely gu i d i ng the character and dj rect i on of  
growth . I t  i s  expected that there woul d be  some l ocal competi t i on for 
housi ng al ong the eastern and western borders of the SSC project , shoul d 
prox i m i ty to work be a major l ocat i onal factor i n  hous i ng choi ce deter
mi nati on . I f  not , i t  i s  expected that the reg i onal hous i ng s uppl y woul d 
be adequate to handl e both SSC workers as wel l as  other newcomers .  As a 
consequence , i t  may be d i ffi cul t to separate out the d i rect effects of 
SSC project devel opment from the general p attern of reg i on al growth . 

5 . 2 . 1 0 . 6  Tennessee 

SSC project devel opment woul d l i kely be a s i gn i fi cant  source of growth 
i n  the m i ddl e Tennessee reg i on .  The area i s  currently e�peri enc i ng 
rap i d  change and growth as major heavy i ndustri al and other manufactur
i ng projects are real i zed . Regi on al and l ocal pl ann i ng agenc i es are 
meet ing these chal l enges through the i r  comprehen s i ve pl ann i ng e fforts so 
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that the character and  d i recti on of growth can  be  gu i ded effect i vel y .  
I t  i s  expected that there. woul d be a s i gn ifi cant amount o f  l ocal compe
t i t i on for hous i ng al ong the northern and eastern borders of the SSC 
proj ect , shoul d prox i mi ty to work be a major l ocati ona1 factor i n  hou s 
i ng cho i ce determ i n at i on . " I f  not , i t  i s  expected that t h e  reg i ona l  
hou s i ng supply woul d b e  adequ a te enough to h andl e both sse workers as 
wel l as  o ther n ewcome r s . As a con sequence , i t  i s  l i ke ly  to be easy to 
i den t i fy the d i rect effect s of the sse proj ect l ocal l y ,  but more d i ffi 
cul t to trace i mpacts at the Nashv i l l e - based reg i onal  scal e .  

5 . 2 . 1 0 . 7  Tex1s 

SSC project devel opment woul d l i kely be an i mport ant source of g rowt h i n  
the Da1 l as � Fort Worth met ropol i tan reg i on .  The reg i on s upport s a 
reasonabl y wel l -d i vers ;  fi Pod economy ,  but  reina i ns  dependent on the i n ter
nat i onal l y  set pri ce of  o i l as  the econom i c  dri ver.  G i ven current  l ow 
o i l  pri ces , the  hous i ng mark� t i s  ov erbu i l t  a s  a resul t o f  rec e n t down 
turn s i n  the n at i onal econOMY . I t  i s  expec ted that there wou l d be no  
l ocal  c ompet i t i on i n  the  h ou s i ng market generated by sse proj ect 
workers . Depend i ng on the s ta t u s  of the l ocal economy , the sse  
proj ect ' s  d i rect effects may not be eas i l y separated . 

5 . 2 . 1 1  Prime .  Uni que , and Important Farml ands 

The removal of pr ime ,  un i que , and i mportant farml ands to i mpl ement the  
proposed act i on w i l l  contri bute to cumul at i ve i mpacts at any s i te .  How
ever , the i ncrements of removal of thasa soi l  s are smal l wi th re spect to 
the avai l abl e soi l s  of s i mi l ar val ue wi th i n  the reg i on s  of i n fl uence . 
There i s  no un i que farml and that wou l d  be taken . 

The DOE has conducted consul tat i ons  wi th  the u . s .  So i l Conservat i on 
Serv i ce ( SCS ) . SCS cal cu1 ated " the port i on of pri me and i mportant farm
l ands wh i ch woul d be removed from the reg i on ' s  i nventory i f  the project 
were i mpl emented at the proposed s i te .  The SCS al so  presented the 
acreage i n  the reg i on wh i ch was esti mated to be of comparabl e worth 
( based on FPPA cr i teri a ) . These  data are furn i shed i n  Tabl e 5 . 2 - 1 . 

Wh i l e  t here are apprec i abl e acreages of pri me and i mportant farml ands 
proposed to be taken , i n  no .state do they represent more than 1 percent 
of the i nventory .  The i ncremental i ncrease i n  1 05s of pr ime and i mpor
tant farml ands i s  smal l and bel ow the average l est per year by other 
devel opment annual l y .  

5 � 2 . 12 Soci oeconomi cs and Infrastructure 

5 . 2 . 1 2 . 1  Ari zon a 

Two major con s truct i on proj ects currently  under way i n  the Ari zena 
reg i on wi l l  be neari ng compl et i on a bout the same t i me that sse con struc
t i on woul d commence . The Central Ati zona Proj ect , a 320-mi  aqueduct 
sys tem of tunnel s and canal s ,  al ready b� ngs water from the Col orado 
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Tabl e 5 .2-1 

ESTIMATED I NVENTORI ES OF PR IME AND I MPORTANT FARMLANDS 

Total i n  
I nvo l ved Permanentl y 

State Count i es  Removed AcreagEs Removed/Total 

Ar i zona 0 0 0 

Col orado 1 , 683 , 600 81 9 0 . 0005 
I I I  i noi s 657 , 755 197 0 . 0003 

M i ch i gan 53 1 , 900 3 4 1  0 . 0006 
North Carol i na 572 , 444 955 0 . 00 1  

Tennessee 4 2 5 , 81 7  605 0 . 00 1 4  

Texas 3 78 , 607 588 0 . 00 1 5  

Source : u . s .  Department of Ag r i cu lture . Soi l CC:1!;er'te t i .J11 Se:vice Consu ltat iDn Letters 
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Ri ver to Phoen i x ,  and when compl eted , wi l l  serve much of the Phoen i x
Tucson corri dor . The Pal o Verde Nucl ear Generat i ng Stat i on be i ng bu i l t  
i n  central Mari copa County , i s  the l argest nucl ear power stat i on i n  the 
Un i ted States and i s  expected to h ave the capabi l i ty of serv i ng u p  to 
three mi l l i on resi dent i al customers . No new projects on the s ame scal e 
h ave been proposed i n  the reg i on .  There are , however , two smal l er scal e 
dam con struct i on proj ects s l ated to occur over the next 5 to 6 years . 
Buth of these project s ,  the new Waddel l Dam at Lake Pl easant and mod i f i 
cati ons to  Roosevel t , Dam at Roosevel t Lake , are upgrades of  ex i st i ng 
s tructure s i n  northern Mari copa County and ' woul d l ead to �el ati vel y  
mi nor soci oeconom i c  i mpact s w i th o r  w ithout concurrent con struct i on o f  
the sse . 

The most i mportant reg i onal  factor w i th respect to cumul at i ve i mpacts i n  
the Ar i zona  s i te reg i on i s  the rap i d  expan s i on of the  Phoen i x  metropol i 
tan area . Large tracts of vacant l and c i rcl i ng the urban area and 
rang i ng i n  s i ze from 300 to 1 2 , 000 acres h ave been purcha sed by devel 
opers for future res i denti al and commerc i al con struct i on .  The 38 l arge 
scal e deve1 0pments i dent i fi ed i n  the Mari copa County Comprehens i ve Pl an 
(Mari copa County Dep artment o f  Pl ann i ng and Devel opment 1 983 ) are e sti 
mated to  h ave the capac i ty o f  accommod a t i ng over 400 , 000 res i dent s . I n  
t h e  context o f  s u c h  exten s i ve reg i on al growth , SSe - re l a t ed soc i o 
economi c i mpact s woul d be comparat i vel y smal l and e as i l y �bsorbed . 

5 . 2 . 1 2 . 2  Col ot2�o 
A number of major con s truct i on projects are pl anned for the Col o rado 
s i t� reg i on i n  the next decade � wi th the peak cumul a t i ve con s t ruct i on 
act i v i ty occurri ng i n  t he earl y 1 9 90 ' s .  The mo s t  i mport ant o f  t h e se 
projetts i ncl ude : a n ew a i rport , a n ew me t ro Denver bel tway and u p 
g rad es t o  exi st i ng h i ghway s ,  a maj or w a t er proj0ct , and c l e a n u p  o f  the  
Rocky Nour, t a i n  Arsena l 'o':as t e  d i sposal  s l ie .  The n e w  a i rpol"t , to  be  
l ocated northeast of Denve r ,  i s  s chedul ed for peak ccn struct i on between 
1 990 and 1 99 4 . At a total cost of $2 b i l l 1 on �  the proj ect  i s  expec ted 
to  emp l oy from 2 : 200 to 2 . 900 cons truct i on wor ke rs annual l y .  The  maj or  
t rznsporta t i on crojec t i nvo l ve s  co�pl Et i na the rema i n i n q t w o  5 eqms � t s  of 
the H � ghway 470'  bel tway a rou�d me tropol i t�n Denver : th� fi r s t  �egment  
( £-470) i s  p l anned for construc t i on beg i nn i ng i n  t h e  spr i ng o f  1 989 at 
an est i mated cost of 5 7 2 2  mi l l i on ;  work en the 'second segment {W -470 , . 
expected to c o s t  approx i ma t e l y  $ 350 m i l l i on ,  i s  not s chedul ed to beg i n  
unt i l  the ye ar 2000 . Another $ 54 mi l l i on i s  budgeted fo r the fi r s t  
p h a s e  o f  con s truct i on o f  fas t - track corr i dors  ded i cated l an e s  o n  
exi st i ng h i ghway s  for buses  a n d  hi gh-occupancy vehi cl e s . T h e  Two Forks 
Water Project i s  propo sed as a me a n s  of prov i d i ng an adequate water 
supp ly  for the area ' s  future gro�th . The fi rst phase of the proj ect 
woul d be a dam l ocated j u s t  bel ow the confl uence of the North Fork and 
the South Fork of the South Pl atte R i ver .  Constructi on i s  curren t l y  
expected between 1 990 and 1 995 at  a cost of $350 mi l l i on .  F i na l l y ,  
cl eanup o f  the hazardous waste a t  the Rocky Mountai n Arsenal cou l d  
enta i l  a project est i mated a t  anywhere from $ 1  b i l l i on t o  $4  b i l l i on ,  
depend i ng on the cl eanup opt i on i mpl emented . � 
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In ant i c i pat i on of these project s ,  as wel l as the poss i bi l i ty of bu i l d 
i ng the sse i n  Col orado , a spec i al publ i c - pr ivate task force was estab
l i s hed to assess the  poss i b i l tty o f  shortages  in  cri t i ca l  mate r i a l s and 
h bor resuH i ng from s i mul taneous devel opment . The tas k force report - 
the " Strategi c  Resource Assessment Study " - -concl uded that l abor ,  equ i p 
ment t and cr i t i cal re sources shoul d b e  read i l y  avai l abl e i n  the reg i on 
unl e s s  construct i on act i v i t i es we re to escal ate dramat i cal l y .  Cumul a 
t ive soci oeconomi c i mpacts i n  are.a s  other than empl oyment ( s uch  as  hou s 
i ng ,  publ i c  serv i ces , and publ i c fi nances ) were not spec i fi cal l y ad 
dres sed i n  the report , but at the reg i onal  l evel  the s ame concl u s i on 
woul d hol d for these resources as  wel l . At the l ocal l evel , however, 
adverse i mpacts i n  �ome of t h e  smal l ccmml.m i t i e s cl osB  to the s i t e cou l d  
bs encl?rbated by the cur:1U1a.t i ve i mpacts  o f  other proj ects . for exam
pl e ,  i f  the proposed ( but postponed ) expans i on D f  the Pawnee Power Pl ant 
between Fort Morgan and Brush  were to occur dur i ng constructi on of the 
sse , these smal l town s woul d exper i ence even greater d i ffi cul ty absorb
i ng the substant i al i mpacts expected . 

5 . 2 .1 2 . 3  I I I  i nn i s 
Econom i c  act i v i ty and devel opment i n  the I l l i no i s s i te reg i on h a v e  been 
concentrated pr i ma r i l y  i n  C h i cago and Cook County ,  and t h i s t rend i s  
expected to  cont i nue be i ng l ed by two maj or c i ty center projects to be 
compl eted i n  1 994 ( es t i mated total  $3 b i l l i on )  and a proposed S I - b i l l i on 
off i ce compl ex i n  s uburban Des Pl a i ne s .  Major t ransportat i on project s 
i n  the reg i on i nc l ude h i g hway i mp rovements expected t o  exceed $ 1  b i l l i on 
between 1 988 and 1 9 9 2  and a new S41 0-mi l 1 i on rap i d  trans i t  l i ne .  Out
s i de of  the Ch i cago metropol i tan are a ,  l arge construct i on proj ect s  
i ncl ude $800-mi l l i on Chrysl er pl ant expans i on i n  Boone County ( to the 
northwe s t )  and a ret i rement commun i ty devel opment in  Wi l l  County ( to the 
south ) . 

. 

I n  DuPage and Kendal l count i e s ,  where i t  i s  expected that t he soc i oeco
nomi c i mpacts of bui l d i ng the sse i n  I l l i noi s wou l d  be the great e s t ,  a 
number o f  devel opmen t  project s are pl anned . Most notabl y ,  proj ect s are 
propo s ed i n  the growi ng commun i t i es al ong the Fox Ri ver and the western 
metropol Han- area s uburbs such as  Downers Gro'f'e and Wheaton . t;l;r]o s t  an 
of these project s ,  howeve r ,  a r e  rel at i vely smal l - - l ess than SSG mi l l i on - 

and cumul at i ve l y  a re not expected t o  compound substant i al l y a ny po tent i al 
SSC - rel ated soci oeconomic  i mpacts . 

5 . 2 . 1 2 . 4 M i �h i gan 

Econom i c  growth i n  the Mich igan s i te reg i on has  been and most l i kel y wi l l  
cont i nue  to be re l at i vel y s l ow .  New projects proposed tn  t h e  reg i on are 
p r i mari l y  l ocated i n  t h e  Det ro i t  met ropol i tan area and the St a t e  C lp i t al 
of Lans i ng .  Mi ch i g an State Department · of  Transportat i on h i ghway deve l o p 
ments tend to be the largest construct i on project s currentl y  foreseen tn  
the reg i on . 
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I n  t h e  rural areas of Ingham and Jackson counti es , adj acent t o  t h e  pro
posed SSe s i te ,  there are no other major proposed proj ects . SSC- rel ated 
soc i oeconomi c i mpact s , wh i ch woul d be substant i al i n  smal l nearby commu
n i t i es such as Stockbri dge , woul d not be compounded by cumul ati ve 
effects of other concurrent devel opments . 

5 . 2 . 1 2 . 5  North Carol jna 

I n i t i al constructi on of the Treyburn devel opment ,  l ocated between Durham 
and the proposed SSC s i te ,  i s  schedul ed for compl et i on dur i ng the summer 
of 1 989 , but bu i l d-out may not be real i zed for as l ong as 20 years . Th i s  
combi ned res i denti al , commerc i a l , and i ndustri al pl anned devel opment t h u s  
woul d compete for l abor and materia l s duri ng SSC constructi on .  Dur i ng 
SSC operat i on ,  on the other hand , the Treyburn devel opment l i kely woul d 
serve SSC-rel ated popul ati on ,  hou s i ng some workers , and prov i di ng job 
opportun i t i es for the i r  dependents . 

Other major projects currently  proposed i n  Durham, Granvi l l e , and Person 
Count i es woul d be farther from the SSC . These proj ects are cons i dered to 
be w i th i n  the normal basel i ne expans i on of the reg i on ' s  economi c act i v i ty 
and are not expected to adversel y  i mpact hou s i ng ,  publ i c  serv i ces , and 
publ i c  fi nance i n  the .reg i on ,  even i n  concert w ith  SSC devel opment there . 

5 . 2 . 1 2 . 6  Tennes see 

General Motors Corporat i on ' s  Saturn Pl ant , a manufacturi ng and assembl y 
compl ex south of  Spri ng H i l l  i n  Maury County ,  i s  the l argest project 
under way i n  the Tennessee s i te reg i on .  Construct i on of the pl ant 
shoul d be compl eted by 1 990 , however , and thus woul d not compete wi th 
SSC construct i on for manpower or materi al s .  Operat i on of the Saturn 
Pl ant woul d d i rectly empl oy approxi mately 3 , 000 workers ,  nearl y as  many 
as the SSC , and to the extent that these workers are i n -m i grants to the 
reg i on ,  SSC- rel ated i mpacts on regi onal publ i c  serv i ces and publ i c  
f i nances woul d  be �ompounded . Th i s  cumul at i ve i mpact woul d be most 
evi dent i n  the rel ati vel y l arge Davidson  and Wi l l i amson count i es ,  where 
the i mpacts coul d best be absorbed . The cumul ati ve i mpact probabl y 
woul d not be fel t i n  the smal l er Bedford , Marshal l ,  and Rutherford 
coun t i e s  due to the i r d i stance from the pl ant . 

Other proposed projects i n  the reg i on ,  nearer the sse , i ncl ude fac i l i ty 
expan s ion at the Bri dgestone Ti re Company north of laVergne i n  Rutherford 
County and a set of commerci al and res i dent ial devel opments near Frankl i n  
i n  W i l l i amson County .  Al l of these construct i on projects shoul d be com
pl eted before peak SSC constructi on i n  1 992 , and woul d  not compete w ith  
the  SSC for l abor or  materi al s .  Impacts of  these projects woul d fal l 
wi th i n  expected basel i ne expans i on of the reg i on ' s  economi c act i v i ty ,  so 
that cumul at i ve i mpacts in conjuncti on wi th  SSC operati on woul d be 
mi n i mal . 
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5 . 2 . 1 2 . 7  Texas 

The rap i d  devel opment in the past 15 years in the Texas s i te reg i on has 
s l owed dramat i cal l y  s i nce the col l apse of worl d o i l  pri ces in  1986 . The 
resul t i ng decl i ne i n  economi c growth , as wel l as recent excess bu i l d i ng 
i n  the real  estate sector, has l ed to the del ay o f  a number of proposed 
res i dent i al , commerc i al , and commun i ty devel opments . Neverthel es s ,  many 
new construct i on projects are pl anned for the reg i on - -mostly  concentrated 
i n  the Dal l as - Fort Worth metropol i tan area .  From 1 988 through 1995 , 
$5  b i l l i on i n  state h i ghway construct i on projects are schedul ed i n  the 
RO I .  I n  add i t i on ,  the DART rai l  system, a S2 . 8  bi l l i on rap i d  tran s i t  
project , i s  expected t o  beg i n  constructi on  i n  the next few years . Major 
pri vate �evel opments i ncl ude a $208 mi l l i on off ice compl ex bei ng bu i l t  
pri mari l y  for tenancy by an I BM work  force of 5 , 000 i n  Tarrant County 
( near the Dal l as - Fort Worth a i rport ) and numerous  other bu i l d i ngs  and 
faci l i t i es throughout the reg i on .  I n  El l i s  County ,  several h i ghway 
projects are pl anned as wel l as a $5 mi l l i on expans i on o f  the Waxahac h i e  
Water Pl ant and a $3 . 3  mi l l i on Waxahach i e/Mi dl oth i an Ai rport expan s i on .  

I n  l i ght of  the recent downturn i n  economi c growth i n  the reg i on ,  devel 
opment and operat i on of  the sse i n  Texas woul d prov i de needed economi c 
s t i mu l us to the reg i on .  Cumul at i ve i mpacts woul d  be m i nor at the 
reg i onal  l evel , but more substanti al i n  El l i s  County . However , many o f  
the pl anned projects in  El l i s  County are  for i nfrastructure expan s i on 
wh i ch woul d compl ement sse devel opment by i ncreas i ng the l ocal capac i ty 
to absorb SSe-rel ated i mpacts . 

5 . 2 . 1 3 Secondary Impacts of Anci ll ary Faci l i t i es 

There are n umerou s  anc i l l ary fac i l i t i es associ ated w i th the sse .  These 
are l argely those i n  the servi ce areas and i n  the campus/i njector areas . 
Anci l l ary fac i l i t i e s ,  however ,  are al so  associ ated w i th the general 
devel opment of  the sse s i te ,  access , ut i l i ty easements ,  and transmi s s i on 
corri ders . Al though the d i rect effects o f  anci l l ary fac i l i t i es prov i ded 
for i n  the i r  i mpacts eval uat i on s  (much of wh i ch i s  covered i n  NEPA rev i ew 
of  power transmi s s i on l i nes , etc ) , the SSC woul d resul t i n  secondary 
i mpacts i n  the resource areas affected by these devel opments . The anc i l 
l ary faci l i t i es of  the s i te al ternat i ves can be summari zed i n  terms of 
the expected acreage and mi l es affected even though the confi gurat i on 
and des i g n  are conceptual . 

For purposes of  th i s  d i scu s s i on ,  s i x  anci l l ary fac i l i t i es wi l l  be 
exami ned : roads , rai l roads , power l i ne s ,  natural gas l i ne s ,  water sup
pl y ,  and sewage treatment serv i ces . The  nature and extent o f  these 
anci l l ary fac i l i t i es are typ i cal  of  those associ ated wi th  the devel op
ment of  l i ght i ndustry ,  except in  the amount of  power requ i red , wh i ch i s  
somewhat h i gher and more rel ated to heavi er i ndustr i al devel opment . 
Tabl e 5 . 2 - 2  summari zes the expected acreage and d i stance associ ated wi th 
the anci l l ary fac i l i ty devel opment at the s i te al ternat i ves . 
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Tabl e 5 . 2-2 

ANCILLARY FACILIT IES 

Type length (mi l es )  

Roads 1 2 1  

Rai l road 6 

Power l i nes  52 

Natural gas 26 

Water supply 11  

Sewage ( No .  of pl ants )  0 

Roads 185 

Ra i l road 20 

Power l i nes 99 

Natural gas 2 1  

Water suppl y 1 38 

Sewage ( No . of pl ants)  0 

Roads 28 

Rai l road 1 

Power l i nes  2 

Natural g as 4 

Water supply 7 

Sewage (No .  of pl ants)  0 

Roads 1 09 

Ra i l road 1 

Power l i nes 6 

Natural gas 10 

Water suppl y 3 

Sewage ( No .  of pl ants )  1 

Area ( acres )  

89 1 

55 

465 

0 

7 

0 

2 , 1 1 5 

2 50 

1 , 530  

0 

360 

0 

1 6  

5 

6 

0 

0 

0 

1 20 

5 

0 

0 

1 0  

50 
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Tabl e 5 . 2-2  (Cont) 

ANCI LLARY FACILITIES 

Type Length (mi l e s )  

Roads 49 

Rai l road 0 

Power l i nes 16 

Natural gas 2 1  

Water supply 14  

Sewage (No . of pl ants )  6 

Roads 25 

Rail road 0 

Power l i nes 32  

Natural gas 1 5  

Water suppl y 1 2  

Sewage (No . of pl ants )  6 

Roads 54 

Rai l road -

0 

Power l i nes  5 

Natural gas  12  

Water suppl y 1 6  

Sewage (No . o f  pl ants) 0 

Area ( acres )  
=-

42 

0 

72-482 (depends 
on wh i ch ut i l i ty)  

0 

0 

0 

250 

0 

24 

0 

0 

0 

65 

0 

70 

30 

55  

0 
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Impacts of these anc i l l ary fac i l i t i es are d i scussed i n  Sect i on 5 . 1 . 8 . 6  
thro ugh  5 . 1 . 8 . 9 .  Secondary i mpacts o f  these anc i l l ary fac i l i ty 
construct i on and operati ons are d i scussed by resource affected i n  the 
paragraphs  bel ow . 

Secondary i mpacts en earth resources woul d be m i n i mal and woul d con s i st 
of m i nor changes i n  l ocal  topography due to road grad i ng and ut i l i ty 
corr i dors . No econom i c  resource i mpacts woul d be ant i c i pated . No 
geol og i cal h azards woul d be expected at the shal l ow depths ut i l i t i es 
woul d be bur i ed .  Surface features such as  waste treatment fac i l i t i es 
woul d not s i gn i f i c antl y  i mp act geol og i cal resources .  

Secondary i mpacts on  water resources woul d be- the i ncremental i ncrease 
of  water use and the i ncremental i ncreased use of mun i c i pal waste 
treatment faci l i t i es .  I n  areas o f  l ow popul at i on dens i t i es ,  a s  i n  the 
serv i ce areas , a sl i ght i ncremental i ncrease i n  water use i n  househol ds 
wou l d  occur and new serv i ce i ndustr ies  woul d devel op  to serve the 
add i t i ona l  popul at i on .  To the degree that i ncreased effl uents resul t 
from ut i l i ty support of  the sse and i ncremental add i t i ons  to sewage 
treatment , water qual i ty degradat i on mi ght resul t as a secondary i mpact . 

Secondary i mpact s on a i r  resources woul d l argel y  resul t from i ncreased 
general a i r emi ss i on s  from veh i cul ar source s and acces s to the area . 
Another secondary i mpact woul d  be i ncreased a i r  emi ss i on s  from uti l i t i es 
furn i sh i ng power and natural gas  to the sse . The secondary i mpact woul d 
be the i ncrement the SSC added to uti l i ty serv i ce req u i rement s .  Al l of 
the proposed s i tes have uti l i ty serv i ces wh i ch have sources of el ec 
tri c i ty deri ved from a vari ety of energy sources i ncl ud i ng fos s i l  fuel s ,  
hydroel ectr i c ,  and nucl ear power .  To the degree that the emi s s i ons  are 
i ncreased due to the i ncremental power consumpt i on ,  secondary i mpact s 
woul d occur .  

Secondary i mpacts woul d al so i ncrease no i se around ut i l i ty corri dors and 
access  roads due to mai ntenance of transmi ss i on l i nes and ut i l i ty 
corr i dors . 

. 

Secondary i mpacts to waste management fac i l i t i es woul d al so occur .  
These i mpact s woul d be i ncremental i ncreases i n  l andfi l l  l oad i ng rates 
from mun i c i pal  sol i d  waste generated by anci l l ary fac i l t i es and acti v
i t i es support i ng these . I t  i s  ant i c i pated that benefi c i al i mpacts woul d 
al so  resul t from eas i er access to d i sposal and recycl i ng faci l i t i es .  
Nei ther h azardous waste nor rad i ol og i cal waste man agement i n  the reg i on 
woul d  be secondar i l y  i mpacted . 

Secondary i mpacts to  ecol og i cal resources woul d i ncl ude an i ncremental 
i ncrease i n  the potent i al for d i sturbi ng threatened and endangered 
spec i e s '  hab i tats due to i ncreased l and usage . I f  Tennes see i s  the 
sel ected s i te ,  a potent i al for secondary i mpacts to the Sn a i l  Shel l Cave 
system, i ncl ud i ng dust i ntroduct i on ,  i ncreased open i ng s  to port i ons of'  
the cave s ,  and al tered water qual i ty may occu r .  Wetl ands coul d expe
r i ence secondary i mpacts of i ncreased degradat i on due to ch anges i n  
surface water u sage and i ncremental i ncreases i n  l and devel opment . 
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Secondary i mpa�t s to publ i c  heal th wou l d  i ncl ude s l i ghtly  i ncreased 
probab i l i ty of exposure to Val l ey Fever spores due to i ncreased act i v
i t i es i n  ma i ntenance or construct i on of  anc i l l ary fac i l i t i es and due to  
i n -mi grat i on i f  Ari zona were the sel ected s i te .  S i m i l arl y ,  there wou l d  
b e  a s l i ghtly i ncreased probab i l i ty of exposure t o  ( o r  damage from) f i re 
ants i f  Texas were the sel ected s i te .  

Secondary i mpacts  on l and resources are
'

i nc remental i ncreases i n  l ands 
devel oped due to anc i l l ary act i v i t i es and those act i v i t i es support i ng 
them . The i mpacts woul d i ncl ude i ncremental i ncreases i n  converted 
pr i me and i mportant farml ands , zon i ng changes ,  l and use changes through 
l and commi tment to ut i l i ty corr i dors , easements ,  and by i ncreased access .  
It  i s  expected that secondary i mpacts of anc i l l ary act i v i t i es woul d not 
be s i gn i fi cant . 

SE:con( bry i mpacts on soci oeconom 'i cs from anc i l l a ry fac i l i ty construct i on 
and operat i ons  are d i fficul t  to measure or d i ffe rent i ate  from those 
i nducld by aggreg ate devel opment i n  the seven s i te al ternat i ve l ocat i on s . 
Impacts cou l d  resul t i n  f i ve areas : ( 1 )  economi c act i v i ty ,  l abor force , 
and i ncome , ( 2 )  demograph i cs and hous i ng ,  ( 3 )  publ i c  serv i ces , ( 4 )  publ i c  
f i n ance , and ( 5 )  Qual i ty o f  l i fe and soc i al wel l - be i ng .  These measures 
of  soc i oeconomi c i mpacts are l i kely  to not be measureably  i mpacted by 
the secondary i mpacts of  anc i l l ary fac i l i ty devel opment . Qual i ty of 
l i fe \'JOu l d  be perce i ved to  be al tered i ncremental l y  by any i ncrease i n  
l andfi l l  s i ze ,  traffi c ,  o r  many other l ocal cond i t i on s  ( see d i scus s i on 
i n  Sect i on 5 . 1 . 8 . 5 ) . Smal l i ncremental i mpacts m i ght  al so  res u l t  i n  
u t i l i ty rates , school expend i ture s ,  and other publ i c  serv i ce s  espec i al l y 
earl y i ii  the devel opment of  the sse and i ts anc i l l ary fac i l i t i es .  No 
s i gn i fi cant i mpacts wou l d  be expected i n  i ncome , l abor force or 
demograph i cs from anci l l ary fac i l i ty devel opment . 

Secondary i mpacts of anc i l l ary fac i l i ty devel opment on cul tural  re
sources woul d  be those associ ated wi th i ncreased growth and acce s s  due 
to the SSC . These are expected to be l argely  mi t i g ated by act i on s  taken 
duri ng SSC fi nal  des i gn and spec i f i c  fac i l i ty pl acement ( see d i scuss i on 
on  fl ex i b i l i ty of  deS i g n  and s i te al ternat i ves i n  Chapter 3 ,  
Sect i on 3 . 6 . 1 ) . 

S2condary i mpacts on scen i c  and v i sual  resources wou l d be i ncremental 
due to power l i nes , ut i l i ty corri dors , sewage treatment pl ant s ,  and 
roads/ra i l roads . The perce i ved degradat i on of  scen i c  and v i sual re 
s o u rces from devel opment of anc i l l ary fac i l i t i es wou l d be expected to  be 
one of the  more i mportant  secondary i mpacts of the sse , i n  general . 
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Comparat i vel y ,  the s i te al ternati ve s  can b e  eval uated wi th  respect to 
secondary i mpacts  from anci l l ary fac i l i t i e s .  Resources wh i ch woul d be 
ant i c i pated to be d i fferenti al l y i mpacted at the s i te s  are suw�ari zed 
bel ow: 

o 

o 

o 

o 

o 

Ari zona -

Col orado -

I l l i noi s -

M i ch i gan -

North 
Carol i n a -

Tennes see -

Texas  -

Due to the more extens i ve i nfras tructure 
requ i rement s ,  waste management , water resources , 
and a i r qual i ty ;  ecol ogi cal and reg i onal re 
sources because of  the i r  rel ati ve richness  i n  
the area o f  the proposed s i te .  

S i m i l ar t o  cond i t i on s  i n  Ari zona from the 
perspect i ve of i nfrastructure devel opment 
i mpacts ; acces s .  to  the area woul d be greatl y 
i ncreased due to the new roads ; convers i on o f  
l ands i n  agri cul ture . 

Secondary i mpacts woul d primar i l y  be those  
a ssoci ated wi th compet i t i on for  resources in  an 
area wi th rap i d  growth rate and i ncreas i ng 
dens i t i es of res i dences and bus i nesses . 

S i m i l ar  to cond i t i on s  i n  I l l i no i s except a 
more probabl e secondary i mpact on wetl ands and 
sen s i t i ve habi tat s/commun i t i es .  

Secondary i mpacts are most l i kely to occur i n  
the areas of water qual i ty and suppl y ,  

Secondary i mpacts might  occur i n  the area of 
water s uppl y ,  ecol og i cal  resources ,  e spec i al l y  
karst ecosystems s u c h  a s  the Sna i l Shel l Cave 
System .  

Secondary i mpacts  woul d b E  associ ated wi th 
i ncreas i ng rates of  serv i ce i ndustry devel op 
ment and l and use  changes from agr i cul tural and 
rural to suburban . 

5 . 3  IDENT I F I CAT I ON OF I MPACTS OF THE NO-ACT I ON ALTERNAT I VE 

The i mpacts assoc i ated w i th i mpl ement i ng the no-act i on al ternat i v e ,  that 
i s ,  not construct i ng and operat i ng the sse , are d i scus s ed from two 
standpo i nts . These are 1 )  the i mpacts of the SSC project not be i ng 
i mpl emented and 2 )  the i mpacts of the sse proj ect not be i ng i mpl emented 
at one of the al ternati ve s i tes . These i mpacts are d i scus sed bel ow . 

5 . 3 . 1  Impacts of SSC Project Not Bei ng Impl emented 

The i mpacts  associ ated w i th not i mpl ementi ng the SSC project are " the 
costs of l ost  opportun i t i es . "  These are d i fficul t to est imate because 
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t h e  val ues of any l arge research and devel opment proj ect cannot be pre
d i cted . Unexpected t€c hnol og i cal  dev�l opment s from R&D proj ects such as 
t h: s p ace program are becomi ng cO!f'J!Ionpl ace ( e . g " , tefl on ) . I n  add i t i on 
t o  the l ass  o f  as -yet undefi ned technol og i cal gai n s , other i mpacts are : 
1 )  l as s  of h i gh energy phys i cs knowl edge , and 2)  l oss  of  U . S .  l eadersh i p  
i n  h i gh energy phys i c s re search , al though research i n  th i s  f i el d  at t h e  
rprmi l ab and SLAC woul d  cont i nue . 
S :<:ond � fY i mpacts of not i mpl emcnt i nl] the sse i ncl ude i mpacts that 
re fl ect the u s e  of  the SSC-de s i gna ted funds to ot her publ i c  works 
p �aject � .  T h 2 s e  i mpacts cannot be a s s e s s ed s i nce there are no publ i c  
W0r % �  p ! r j 2� t �  d i rectl y compe t i ng for fund i ng w i th the sse , and the DOE 
:< � ; , ;; ; , ; ! ! ,� i  ,Jfrt'r::l o;)ment of the sse wn l net C;,; purs ued at the expense 
� �  0 t t � �  G�go ; ng h i gh e n e rgy research fac i l i t i e s and programs . 

<l r ,e i rr:p :, t s  c f  del ay i ng the p�'oj ect are s i mn ar t o  t h o s e  i mpacts asso
c i at ed w i t h  not  i mpl ement i ng the proj ect at al l .  The del ay mi ght re s u l t 
i n  t h e  s s e , when i mpl emented , not be i ng subst ant i a l ly better than one 
c8vel oped out s i de the U . S .  Del ay i ng the f,Y oject i n  ordei' t o  t a ke 

advantage o f  n ew superconduct i ng med i a  i s  not fea s i bl e  s i nce the deve l 
G pment t i me for these mater i al s i s  un knDwn but exceed s the t i me targeted 
fo r sse i mpl eme n t at i on .  

5 . 3 . 2  Impacts As soci ated wi th No Acti on at Al ternati ve Si tes 
; i ' e  i mpact s of i mpi �rnent i ng the no - act i on al ternat i ve at any of the 
� l ternati ¥e s i tes woul d be a cont i nuat i on of the current and proj ected 
cnnd i t i on s  o f  those s i tes  ( see Chapt�r 4 ) . These a re eval uated i n  each 
I f  t h e  a l t ernat ive s i tes . 

5 . 3 . 2 . 1  Ari zDn� 

;he Ari zona propo sed s i t e i s  the l east devel oped of the seven s i te 
� l t e rnat i ve s . The s i te .  i n  the absence o f  the sse , woul d rema i n  a 
�(pt! l ar mul t i pl e  u s e  Y 8c reat i on a l  area i n  the Sonoran des ert . The 
w i l derness  study areas (WSA) woul d  con t i nue be i ng u sed for s e l ected 
stud i es .  There wou l d  cont i nue to be l i mi t ed graz i ng o f  l i ves toc k .  
D�vel Dpment of the reg i on for hous i ng i n  connect i on wi t h  the growth of 
t�e Phoen i x  me t ropol i tan area woul d con t i nue . I n  add i t i on ,  a separate 
� s sue i s  whether port i on s  of the s i te wi l l  be Congres s i onal l y  des i gnated 
a s  wi l derness . Pend i ng before the Congre s s  i s  an ac t i on to deS i gnate 
port i ons  of  Ari zona as w1 1 derness . The BLM reccmmendat i on i s  that the  
VISA port i on s  rema i n  in  the i r current status  for mul t i pl e  use . The 
Ar i zona Wi l dern e s s  Coal i t i on has recommended i nc l us i on of al l three WSA 
a reas i n  t h e  wi l de rnes s  de s i gnat i on .  Congre s s  wi l l  address  t h i s i s sue 
whether or not A r i zona i s  de s i gna ted a s  the preferred sse s i te .  
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5 . 3 . 2 . 2  Col orado 

The Col orado proposed s i te ,  wi thout the sse , wi l l  remai n  a dryl and 
farmi ng domi nated economy .  The growth rate i n  the area ; s  expected to 
remai n  negl i g i bl e  except for smal l i ncreases i n  the towns of Fort Morgan 
and Brush . The  �atterns of i rr igated agri cul ture , the product i on of 
beef cattl e ,  and the  port i on s  of the proposed s i te whi ch are  i n  pra i rie  
are expected to remai n  avproxi mately at  the current l evel s .  Market 
dri vers on agr i cul ture product ion wil l  remai n  the primary reasons for 
changes  in the reg i on of the s i te .  D i rect acces s  routes to the area 
from Denver wi l l  remai n  l i mi ted . 

5 . 3 . 2 . 3 Il l i no i s 

The I l l i no i s  proposed s i te wi l l  cont i nue i ts rap i d  growth rate ,  espe
c i al l y i n  the east and north of the s i te ,  without the SSC devel opment . 
The agr i cul tural product i on trends i n  the area are decl i n ing and may 
cont i nue  to as a resul t of pressure toward suburban i zat i on from the 
east . 

Wetl ands wi l l  cont i nue to face encroachment from suburbani zat i cn .  The 
operati on of  Fermi lab  is expected to conti nue regardl ess  of the presence 
or  absence of the SSC . 

5 . 3 . 2 . 4 M i ch igan 

The H i c h i gan proposed s i te i s  al so expected to remai n in cond i t ions 
s i mi l ar to those exi st i ng , i ncl ud i ng l ight i ndustrial and suburban uses . 
Reduced agri cul tural trends wi l l  be  i mpacted by market dri vers i n  farm 
prices . T imber producti on wi l l  not substanti al ly i ncrease . Wetl ands 
wi l l  cont i nue to  face encroachment in speci fi c  l ocal areas near the 
s i te .  Suburban i zation o f  the region wi l l  conti nue  at the current mea
surabl e rates . 

5 . 3 . 2 . 5  Nort h Carol i na 

The P i edmont reg i on wi l l continue to devel op sl owly�  primari ly  by the 
devel opment of l arge -tract s i ngl e - fami ly res i dences .  There w i l l  con
t i nue to be substanti al t i mber and some agr i cul tural producti on .  The 
economy of the regi on w i l l  cont inue to be dependent l argely en the ser
v i ce sector around the Research Tri angl e Park ( RTP) area . Road access  
woul d continue to  be mi n i mal l y  devel oped.  

T he  watershed i mportances of the drai nages of  the s i te wi l l  conti nue to 
be  i mportant i n  terms of water supplYt  water qual i ty ,  and b i ol og i cal  
resources . 

5 . 3 . 2 . 6  Tennessee 

The central bas i n  of Tennessee w'i l T  cont i nue to devel op  at a steady or 
pcs s i bl y  i ncreas i ng l evel . The i mTiedi a te  area of  the  s i te i s  i n  the 
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more s l owly devel op i ng port i on of the  central bas i n .  Tennessee wal k i ng 
horse breed i ng ,  m i n i mal t i mber and smal l scal e agr i cul ture i n  the form 
of fam i l y  farms and truck/vegetabl e - fru i t  farms wi l l  remai n  i n  the area . 

5 . 3 . 2 . 7  Texas 

The reg i on of the proposed Texas s i te wi l l  cont i nue to devel op respond
i ng to the suburban i zat i on from the Dal l as - Fort Worth area .  The i mme
d i ate area of the s i te w i l l  cont i nue rapi d  devel opment i n  the res i den
t i al , serv i ce compan i es ,  and l i ght i ndustr i al areas . Easy access to the 
metropol i tan area wi l l  i ncrease th i s pressure . 

Agr i cul ture i s  expected to rema i n  i mportant , espec i al l y i n  the southern 
port i on of  the proposed s i te .  B i ol og i cal  resources w i l l  rema i n  d i verse 
though becomi ng spat i al l y more patchy . 

5 . 4  UNAVO IDABLE ADVERSE IMPACTS 

Unavo i dabl e adverse i mpacts are those i mpacts that are not real i st i cal l y  
m i t i gabl e .  These are presented i n  summary form bel ow . The deta i l ed 
i dent i fi cati on of  i mpacts , i ncl ud i ng those that are m i t i gabl e ,  are 
presented i n  Sect i on 5 . 1 .  M i t i gat i ons  for those i mpacts that can be 
m i t i gated are s ummari zed i n  Sect i on 3 . 6 .  

Unavo i dabl e adverse i mpacts wou l d  be : 

o Loss  of up to two produc i ng quarr i es i n  I l l i no i s ,  M i ch i gan , 
and North Carol i na .  

o Loss  of water wel l s  wi th i n  the sse footpri nt :  only a l i mi ted 
number of wel l s  wi th i n  th i s  total area w i l l  need to be aban 
doned because of  the proj ect ; however , pri or to fi nal s i t i ng 
and des i gn deci s i ons  be i ng made , an accurate esti mate of  the 
actual n umber of wel l s  i s  not pract i cal . 

o Local water l evel decl i ne and/or aqu i fer overdraft i n  Ari zona 
( potent i al overdraft ) ,  I l l i no i s ,  M i c h i gan ; and Texas . 

o I ncreased ambi ent no i se l evel s around some serv i ce areas that 
have human and/or w i l dl i fe popul at i ons . 

o Potenti al l oss  of some habi tat ( al though no des i gnated cri t i 
cal habi tat) o f  one or more threatened or endangered spec i es :  

- Tumamoc gl obeberry i n  Ari zona 
Pra i r i e  brush cl over i n  I l l i no i s  

- Tennes see purp l e conefl ower i n  Tennessee 
- Bl ack capped v i reo i n  Texas 

Ind i ana bat i n  Tennessee and Mi ch i gan . 
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o los s  of wetl ands ( th i s i s  a conservat i ve est imate that does 
not cons ider wetl and m i t i gati on . The acreages al so do not 
con s i der wetl ands that coul d be impacted at future expansi on 
fac i l i t i es or at anci l l ary facil i ti es ) :  

Ari zon a :  No l os s  of  wetl ands 

Col orado : Maxi mum 4 acres i n. the areas for B and E l  
(wetl ands al so l ocated i n  future s i tes  -C and J5) 

I l l i no i s :  Maxi mum 215  acres i n  the areas of A and B ( i n  
Fermi l ab ) , F4 , F8 , F9 , F IO

-
( wetl ands al so l ocated i n  

future s i tes C [ i n  fermi 1 ab]  and J5 )  

M i ch igan : Maxi mum 252  acres i n  areas  for A, B ,  E1 , E4 , 
E5 , F I , F9 , F l O ,  K2 (wetl ands al so l ocated i n  future 
s i te s  C ,  J I ,  J 2 ,  J3 , J 5 ,  J 6 ,  K4 ) 

North Carol i na :  Maximum 44 acres i n  areas for A, B ,  E2 , 
E3 , F7 (wetl ands al so l ocated i n  future s i tes  C ,  J I , J 2 ,  
J3 , J 4 ,  J6) 

Tennessee : M�ximum 38 acres  i n  areas for A, 0, f l , K2 , 
KG (wetl ands al so l ocated in future s i te s  C ,  Jl , J2 , J5 , 
J6)  

Texas : Max i mum 3 acres i n  areas  for A ,  B, KG (wetl ands 
al so l ocated i n  future s i tes C ,  J2 , J3 , J4 , J6 )  

o I ncreased traffic and traffic  accidents i n  the construct i on 
period are projected to i ncrease acci dents as  fol l ows : 

- Ari zona  - 40 i nj ury accidents/yr 
- Col orado - 10 i njury acci dents/yr 

I l l i no i s - 10 i nj ury acci dent s/yr 
- M i c h i gan - 1 6  i nj ury acci dents/yr 
- North Carol i na - 6 i njury acci ijents/yr 
- Tennessee - 3 i njury acc i dents/yr 
- Texas - 8 i njury acc i dents/yr 

In  Ari zon a ,  i t  i s  projected that there would be approxi mately 
one fatal ity/yr i ncre ase due to c onstruction acci dents ; in al l 
other states,  i t  i s  esti mated to be much l ess  than one 
fata1 i ty/yr i ncrease . 

o Land use i n  Ari zona and Col orado woul d be substant i al ly al tered . 
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o Est i mated pri me and State - i mportant farml ands wi thdrawal s 
( permanently devel oped ) : 

- Ari zona 0 acres 
- Col orado 819  acres 

I l l i no i s 197 acres 
- M i c h i gan 34 1 acres 
- North Carol i na 955 acres 
- Tennessee 606 acres 
- Texas 588 acres 

o Rel ocat i on s :  • 

- Ari zona 6 
- Col orado 23 

I l l i no i s 2 1 9  
- N i c h i gan 2 2 1  
- North Carol i na 180 
- Tennessee 1 23 
- Texas 1 75  

o Scen i c , and v i sual i mpacts are of  a reg i onal scope i n  Ari zona 
and a l ocal scope i n  I l l i no i s ,  M i ch i gan , North Carol i na ,  
Tennessee , and Texas around spec i fi c  surface fac i l i t i es .  
Th ere are no ant i c i pated scen i c  and v i sual i mpacts i n  
Col orado . 

5 . 5  RELATIONSHIP  OF SHORT-TERM USES TO LONG-TERM PRODUCTIVITY 

The proposed act i on woul d constra i n  uses of  spec i fi ed resources duri ng 
the 6 - to 7 -yr construct i on peri od and the 25- to 30-yr operat i ons 
per i od .  I n  general , these " short- term" uses of the resources wi l l  not 
permanently i mpact the l ong-term product i v i ty of the host env i ronment . 
However, i mpacts such as those from acreages that are removed from pri me 
and i mportant farml ands a re con s i dered to be permanently converted and 
"removed from the reg i ona'1 i nventory .  

, � 
For the peri ods of  constructi on and operat i ons , the fol l owi ng 
constra i nts  and resource i mpacts woul d resul t :  . 

o Loss of l and use  i n  the fee s i mpl e areas , al though i t  i s  DOE 
pol i cy to al l ow mul t i pl e  l and uses as l ong as they are com
pat i bl e  w ith  the mi s s i on of the fac i l i t i es ;  upon decommi s s i on 

. i ng , these l ands coul d b e  returned t o  publ i c  use . 

o Removal of wetl ands i n  the surface fac i l i ty con struct i on 
s i tes . 

o Loss of  hab i tat  for m i gratory popul at i ons or l os s  of  hab i tual  
m i grat i on tra i l s  i n  the area of surface fac i l i t i es ;  l os s  of 
habi tat for endemi c and rel i c  spec i es .  
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o Where used as a source of project water s upply ,  l ocal surface 
or groundwater removal s may resul t i n  a s i gn i fi cant depl eti on 
of exi st i ng excess capaci ty or l ocal groundwater overdrafts . 
Water woul d be ava i l abl e for other u ses once project water 
w i thdrawal s cease . 

o Spo i l s  d i sposal i n  some areas woul d remove some pri me and 
i mportant farml ands from product i on i n  the area o f  the s i te .  

o D i sposal of sol i d ,  rad i oact i ve ,  and hazardous  wastes woul d 
ut i l i ze and thereby decrease the exi sti ng capaci ty of sel ected 
l andfi l l s ,  and · llRW- and RCRA-permi tted faci l i t i es ;  these 
decreases woul d  be a smal l fract i on of current capac i ty .  

o Res i dual rad i oact i ve contami nat i on of materi al s l e ft i n  the  
tunnel fol l owi ng decommi ss i on i ng woul d i ncrease total  rad i o
act i ve i nventory i n  the tunnel ; th i s  i ncrease woul d be a smal l 
percentage of natural l y  occurr i ng rad i oacti ve materi al s 
underground at tunnel l evel , and wou l d have no  i mpact on 
l ong -term product i vi ty of the host envi ronment . 

o Ind i rect ly ,  v i a  i n -m i grat i on ,  there woul d be an i ncrease i n  
publ i c  serv i ces requ i rement s ,  i n  hou s i ng demand , and publ i c  
fi nance wh i ch woul d be expected to be sustai ned fol l ow i ng the 
decommi s s i on i ng of the SSC even though the empl oyment sources 
woul d be al tered fol l owi ng shutdown . 

o Land use wou l d  not necessar i ly  be permanentl y al tered by the 
project ; however ,  the secondary devel opment , such as serv i ce 
i ndustry ,  i ncreased hous i ng ,  and devel opment of transportat i on 
and i nfrastructure s upport i ng the sse make the poss i b i l i ty of 
reconvers i on of l and use to preproject status unl i kely . 

o Convers i on of pri me and i mportant farml ands woul d be permanent 
i f  the s urface of the earth i s  covered by bu i l d i ng s ,  parki ng 
l ots , or other i mperv i ous surfaces .  

o Pal eontol ogi cal resources encountered i n  the tunnel bor i ng 
operat i ons  woul d be i rretr i evabl y l ost ; a port i on of  those 
that m i ght be encountered i n  shaft dri l l i ng and tunnel i ng 
woul d be l ost dependi ng on the excavati on methodol ogy 
empl oyed . 

o Scen i c  and v i sual resources woul d be al tered through the l i fe 
of the project at spec i fi c  l ocat i on s ;  these m i ght be al tered 
i n  the l ong-term depend i ng upon l and use  post -decommi s s i on i ng .  

Many of the short-term u ses of the reg i onal resources commi tted to con 
struct and operate the sse are revers i bl e  i n  the l ong term . A prel i m i 
nary eval uat i on of decommi s s i o n i ng i s  prov i ded i n  Vol ume I V ,  Append i x  3 .  
I n  general , i t  i s  feas i bl e  to decommi ss i on the fac i l i ty remov i ng the 
compon ents , rad i oacti ve mater i al s and seal i ng the tunnel access . Surface 
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fac i l i t i es coul d be removed sel ect i vel y ,  converted to other uses , or 
removed enti rely .  Assumi ng compl ete decommi ss i on i ng ,  l ong-term produc
t i v i ty of the host envi ronment coul d l argely be restored . If sel ected 
'l and use conti nued to use surface fac i l i t i es ,  i t  i s  expected that pro
duct i v i ty woul d conti nue to be a functi on of the rate of urban i zati on of 
the areas i n  general rather than spec i fi cal l y  the resul t of the SSC 
project ' s  i mpl ementat i on .  

5 . 6  NATURAL AND DEPLETABLE RESOURCE REQUIREMENTS AND CONSERVATION 
POTENTIAL 

Thi s secti on on natural and depl etabl e resources covers the fol l owi ng : 

o The natural and depl etabl e resource requ i rements for the 
generi c  SSC des i g n .  

o . Generi c  potent i al for conservat i on .  

o Natural resources precl uded from devel opment at the seven BQL 
s i tes . 

o Compari son of natural resource requ i rements and avai l abi l i ty 
among the s i tes . 

The term " natural and depl etabl e resources " i n  th i s context i s  broadl y 
i nterpreted . I t  i ncl udes o bv i ous n atural and depl etabl e resources such 
as sand , gravel , and aggregate ; materi al s that are deri ved from natural 
and depl etabl e resources such as  cement , gypsum, gl ass , steel ; and el ec
tri c power,  wh i ch i s  presumed to be deri ved from natural and depl etabl e 
resources . Resources that may be requ i red to construct fac i l i t i es that 
are rel ated to , but not part of,  the SSC project , such as SSC- i nduced 
g rowth i n  housi ng and i nfrastructure are excl uded . Water and l and are 
d i scussed i n  detai l earl i er i n  thi s chapter and are ment i oned onl y 
bri efl y  i n  th i s sect i on .  

5 . 6 . 1 Natural and Depl etabl e Resource Requi reme�s 

Th i s  est i mate of natural and depl etabl e resource requ i rements i s  based 
on - the conceptual SSC des i gn descri bed i n  Vol ume I V ,  Append i x  1 ,  Sec
t i on 1 . 1  ( Summary of Conceptual Eng i neer i ng Des i gn ) . 

5 . 6 . 1 . 1  Techn i cal Fac i l i t i es 

Con struct i on materi al s requ i red for the SSC techni cal fac i l i t i es are al l 
procurabl e wi thout s i gn i fi cant i mpact on U . S .  s uppl i es .  

I n  1 984 , worl d n i ob i um demand was approxi matel y  1 5 , 000 ton/yr i ncreasi ng 
by 6 percent yearl y .(mostl y s uppl i ed from Brazi l ) .  A peak annual SSC 
demand of 1 00 ton/yr represents l es s  than 1 percent of worl d demand i n  
1 984 . 
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The i mpact of the SSC on  the t i tan i um market i s  d i ffi cul t to assess 
because fi gures for t i tan i um demand h ave been wi thhel d from publ i cati on 
s i nce 1982 . However , at that t i me ,  U . S .  demand was 3 , 750 i ngot ton/yr . 
Thus , the SSC peak demand of  100 ton/yr represents 2 . 7  percent of the 
U . S .  market some 6 years ago when fi gures were l ast ava i l abl e .  

The heti um cryogen i c  system wi l l  be charged w ith  5 7  Mft 3 ( std ) o f  hel i um .  
The i ncrease i n  hel i um requ i rement from 5 2  Mft 3 ( std ) , as  stated i n  the 
Conceptual Des i gn Report (CDR) , to 57 Mft 3 ( std) i s  due to changes i n  the 
l i ne s i zes i n  the d i pol e cryostat made after i ssue of the CDR . Hel i um 
wi l l  be del i vered to the s i te as l i qu i d  i n  1 5 , 000-gal tank trucks 
( 1 5 , 000 gal  equal s 1 .� Mft 3 ( std » . Expected l osses of hel i um from the  
SSC are 52 , 500 l /mo , or  472 , 500 l /yr for 6 , 000 h/yr of operat i on • .  Th i s  
i s  1 4  Mft 3 ( std) , or  approx i matel y 2 5  percent of the total i nventory of 
57  Mft 3 ( std) . S i nce the total annual sal es of hel i um i n  the  U . S .  are 
about 1 , 147 Mft �( std ) ,  the annual SSC consumpt i on represents only 1 . 2  
percent of the U . S .  market . 

5 . 6 . 1 . 2 Convent i onal Fac i l i t ies  

For constructi on of convent i onal fac i l i t i es ( see Tabl e 5 . 6- 1 ) , materi al s 
woul d be pri mari l y  obtai ned from l ocal suppl i ers . None of the quant i 
t i es of convent i onal bui l d i ng materi al s are l arge enough to h ave a s i g 
n i f icant i mpact on a reg i onal market when consumpt i on i s  spread over the 
6 -yr construct i on peri od , wi th the poss i bl e  except i on of  the suppl y of 
aggregate i n  Col orado . 

Total  water requ i rements for construct i on of the techni cal and conven
t i onal fac i l i t i es i s  esti mated to be 1 1 1 . 5  mi l l i on U . S .  gal ( 343 
acre-ft ) , broken down as shown i n  Tabl e 5 . 6 - 2 . Peak annual consumpti on 
duri ng construct i on i s  est i mated to be 28 . 6  mi l l i on gal  (88 ' acre-ft ) , or 
an average of 238 gal/mi n for a 2 , 000 - h  year . Peak demand duri ng the 
8 - h  constructi on workday wi l l  be several t i mes th i s  average fl ow, up to 
a maxi mum of 1 , 000 gal/mi n .  AS noted in the DOE ' s  I SP ,  peak consumpt i on 
of i ndustri al water duri ng operat i ons i s  esti mated at 2 , 200 gal/mi n 
( 3 ) 550 acre - ft/yr) for cl imat i c  cond i t i on s  that al l ow the use of evapo
rat i ve cool i ng ,  and potabl e water consumpti on  i s  esti mated at 
250 gal/mi n (400 acre- ft/yr) .  Cool i ng water requ i rements for s i tes wi th 
s i gn i fi cantly d i fferent cl i mat i c  cond i t i on s  wi l l  vary .  If a i r  cool i ng 
i s  used , cool i ng water requi rements may be as l ow as  500 gal/mi n 
(800 acre- ft/yr) . An annual i ndustr i a l  water requ i rement of  1 , 775  acre
ft/yr ( 1 , 100 gal/mi n )  h as been assumed for th i s  E I S .  

As shown i n  Tabl e 5 . 6- 1 ,  for construct i on o f  the convent i onal  faci l i 
t i e s , esti mated el ectr i c  power consumpt i on i s  42 . 6  mi l l i on kWh . Natural 
gas consumpt i on ,  pri mari l y  for heati ng of work areas unt i l  permanent 
heat i ng fac i l i t i es are avai l abl e ,  i s  smal l i n  compari son to consumpt i on 
of el ectri cal energy . f i gures for operati on of the conventi onal 
fac i l i t i es are shown i n  Tabl e 5 . 6- 1 .  
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Tabl e 5 . 6 - 1  

NATURAL AND DEPLETABLE RESOURCE REQUIREMENTS 
CONVENTIONAL FACILITI ES 

Resource 

Con struct i on Materi al s 

Steel i ncl udi ng rebar 

Cement 

Sand 

Gravel ( roads and 
concrete ) 

F i l l ,  stone bedd i ng 

Wood forms 

Concrete p i pe ,  bl ocks 

Gl a s s  

Water 
I ndustri al 

Potabl e 

L and 

D i sturbed ( fac i l i t i es 
and i n frastructure ) ** 

DOE t i tl e  ( fee s i mpl e and 
strat i fi ed fee )  

Energ� 
El ectr i c  Power 

Natural Gas 

Construct i on 
Quanti ty* Un i t  

3 0 , 000 tons 

1 00 , 000 tons 

100 , 000 yd 3 

600 , 000 yd 3 

200 , 000 yd 3 

Operat i ons  
Quant i ty* Un i t  

1 , 000 , 000 board - feet 

500 , 000 tons 

1 00 , 000 ft2 

266 acre - ft 

7 7  acre - ft 

494-3 , 395 acres 

1 5 , 830 acres 

42 . 6  x 1 0 6  kWh 

r. 

1 , 775  . acre - ft/yr 

400 acre- ft/yr 

227- 1 , 32 7  acres 

1 5 , 830  acres 

888 x 10 6  Kwh/yr 

55 MBtu/h 

* The quant i t i es l i sted are crder-of-magn i tude est i��tes of major construc t i on resources . These 
est imates are based on a conceptua l de s i gn at a generic s i te w ith assumed geology, topography, and 

i nfrastructure . 

**For the s i te spec i f i c  deta i l s ,  see Tab le 3-2 .  
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Tabl e 5 . 6-2  

COt�STRUCTION WATER SUl�MAR.Y 
1989 - 1995 

Use 

Personal use , tecbni cal faci l i t i es ,  

management and eng i neer i ng 

Personal use , conven ti onal fac i l  i t i e s  

Concrete 

Backfi l l  mo i sture control 

Dust control 

Landscap i ng 

Access  roads 

Contractors ' area 

Spoi l s  area 

Mi l l  i on 
u . s .  Gal 

18 . 2 

6 . 9  

26 . 9  

1 2 . 8  

1 5 . 3  

2 . 6  

20 . 6  

2 . 6  

5 . 6  

1 1 1 . 5  

Vol ume 

Acre- ft 

57 

2 1  

83 

39  

47 

8 

63 

8 

Jl 
343 

Duri ng construct i on of the techn i cal and conventi onal faci l i t i es ,  a 
total  of 494-3 , 395 acres wi l l  be d i sturbed depend i ng on wh i ch s i te i s  
sel ected . O f  th i s ,  220- 1 , 327 acres wi l l  be pEr�anent ly  d i sturbed . 

The DOE requi res l and t i tl e  to a maxi mum of 1 5 , 830 acres assuming fee 
s i mpl e estate for the upper and l ower col l i der arcs ( total of 3 , 790 
acre s )  and for the abort/external beam arcs ( total o f  4 , 550 acres ) ,  
i . e . , a total of  8 , 340  acres . The DOE has  i nd i cated i ts wi l l i ngness to 
accept a strat i f i ed e state arrangement for these areas that woul d reduce 
l and requ i rements by al l or  part of 8 , 340 acres , thus reduci ng the total 
requ i rement to 7 , i90 acres . 

5 . 6 . 2  Potenti al for Conservati on 

Th i s  sect i on descri bes potent i al for non - s i te - spec i fi c  conservat i on .  
S i te- spec i fi c conserv at i on potent i al i s  d i scussed i n  Sect i on 5 . 6 . 4 .  
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5 . 6 . 2 . 1  Mini mi z i ng Regu i rements 

The requ i rements of the SSC R&D p rogram have been extens i ve ly  s tud i ed .  
Bui l d i ng materi a l s are most affected by the type o f  constructi on  that 
wi l l ,  i n  turn , be determi ned by the s i te sel ected . 

Projected water use duri ng construct i on i s  1 1 1 . 5  m i l l i on gal . The maj or 
uses are for concrete ( 26 . 9  mi l l i on gal ) ,  access road construc t i on 
( 20 . 6  mi l l i on gal ) ,  water use by personnel ( 18 . 2  mi l l i on gal ) ,  and dust 
control ( l S . 3  mi l l i on gal ) .  Water requ i rements for concrete are based 
on an assumed 560 , 000 yd 3 of concrete and 35 gal/yd 3 • I n  add i t i on ,  7 . 25 
m i l l i on gal  i s  assumed for operat i on of  the on -s i te precast concrete 
p'l ant . 

Water for access roads i s  based on  1 , 030  acres o f  access  roads - at a 
total requ i rement of  20 , 000 gal/acre throughout the construct i on peri od . 
Th i s  acreage of reads i s  compri sed of  68 mi  o f  d i rt roads and 4 . 5  mi  of  
HEB open  excavat i o n .  Wi dths range from 1 00 to 1 80 ft . Th i s  water re
q u i remertt wi l l  be dependent on the materi al s avai l abl e for construction 
of  the roads and the l ength requ i red . EXi st i ng reads wi l l  be used 
wherever poss i bl e .  

Personnel water use  for the techn i cal fac i l i t i es ( tech n i cal systems and 
management/eng i neeri ng )  i s  based on a total of  9 , 974 person-years 
throughout the construct i on per i od ,  wh i ch i ncl udes water for both 
dri n ki ng and personal cl eanup . These requi rements wi l l  not be i nfl u 
enced great ly  i n  a generi c way by the type of  construct i on ,  but more by 
the cl imate of  the actual s i te .  

Oust  control water requ i rements wil l be i n fl uenced by the s i te l ocat i on ,  
cl i mate , so i l s , and type o f  con struct i on .  Oust control water requ i re
ments for cut-and -cover excavat i ons  wi l l  be substant i al l y  greater than 
for tunnel i ng or dri l l  and bl ast operat i on s ,  because o f  the much l arger 
area  of  d i sturbed ground . I n  th i s  est i mate ,  a total o f  1 , 530 acres wi l l  
requ i re dust control . Th i s  excl udes requ i rements for dust control of 
access roads . 

I n  general , water u se can be reduced by pond i ng surface runoff from 
d i sturbed areas and u s i ng th i s  water for backfi l l  mo i sture control , con
struct i on ,  and dust  control , i . e . , where potabl e water i s  not a 
requ i rement . 

Construct i on l aydown areas wou l d  be l ocated at the s i tes of ,  for 
exampl e ,  park i ng area s ,  so that they become part of the commi tted l and 
resource . � 

It  i s  the pol i cy o f  the DOE to al l ow mul t i pl e  l and use to the maxi mum 
extent compat i b l e  wi th fac i l i ty operat i on s .  
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Energy requi rements are heav i l y  dependent on the geol ogy and type of 
construct i on used for the SSC co1 1 i der ri ng .  El ectri c  power cons umpti on 
for constructi ng t he tunnel i s  expected to range between 1 2- kWh/ft for 
cut- and-cover to about 400 kWh/ft for tunnel bori ng operat i on s .  

Dependi ng upon l ocat i on ,  i t  may b e  poss i bl e  t o  save energy (power and 
gas )  by cogenerati ng power and space heat i ng/cool i ng .  Campus faci l i t i es 
woul d  use  both and , dependi ng on the cost of natural gas  fuel and the 
avo i ded cost oY the cogenerated power , there coul d be econom i c  benefi ts  
from the i nstal l at i on of  combined- cycl e cogenerat i on systems . An eng i 
neeri ng eval uat i on of cogenerat i on woul d be needed for the sel ected s i te 
duri ng deta i l ed des i gn of the SSC . 

5 . 6 . 2 . 2  Recycl i ng and Resource Recovery 

Recycl i ng water for l ower grade uses may be poss i bl e  depend i ng on qual 
i ty and demand . For exampl e ,  some 1 50 gal/mi n of  cool i ng tower b1 owdown 
i s  est i mated to be generated dur i ng operat i on .  Part o f  th i s  can be 
stored and used for i rri g at i on purposes after s u i tabl e chemical  treat 
ment . Another porti on can be concentrated i nto  bri ne and h i gher grade 
water wh i ch coul d be u sed to reduce the sse demand for water by bl end
i ng .  The bri ne woul d be wasted to a treatment pl ant or evaporat i on 
pond . 

Certa i n  recyc l abl e materi al s can be used for construct i on to reduce the 
use  of  bu i l d i ng materi al s .  One exampl e i s  fl y ash  frem coal - fi red el ec
tri c power generati on ,  wh i ch can be used as a fi l l  materi al , as  a raw 
materi al  i n  cement , as an i ngred i ent i n  the fi nal gri nd of cement , or as 
a fi l l er i n  concrete or concrete bl ocks . By recycl i ng th i s waste mate
r i al , a port i on of  the fi l l  requ i rements may be met . Th i s  must be 
ba 1 anced by economi c cons i derat i on s ,  among wh.i ch wi l l  be the prox im i  ty 
of the SSC to a su i tabl e coal -fi red power plant and the exi stence of  
excess f i l l  materi al from the  tunnel constructi on .  

5 . 6 . 3  Resources Precl uded from Devel opment 

The devel opment of  certa i n  natural and depl etabl e reso�rces wou l d  pos 
s i bl y  b e  precl uded duri ng  the l i fe o f  the project because o f  poss i bl e  
d i srupt i ve effects on SSC constructi on or operat i ons . These resources 
are ones whose extracti on methods are capabl e of caus i ng v i brati on ,  and 
i ncl ude : m i n i ng ;  dri l l i ng of  o i l  or water wel l s ;  construct i on of major 
projects ,  roads , etc . Resources poss i bl y  precl uded from devel opment 
among the seven s i tes are summari zed i n  Tabl e 5 . 6 - 3 .  

As noted i n  the SSC I S P ,  because of  the potent i al for d i srupt i ve v i bra
t i on ,  no  rai l road l i ne shoul d pass wi th i n  3 , 000 ft of an i nteract i on 
po i nt ,  and maj or publ i c  roads shoul d be no cl oser than 300 ft to an 
i nteract i on po i nt .  Further,  there i s  a restri cted zone extend i ng 1 50 ft 
hori zontal l y  and 35 ft vert i cal l y  from the tunnel centerl i ne ,  wi th i n 
wh i ch even exi st ing act i vi t i es wi l l  requi re DOE approval for operat i on .  

W i th  the pos s i bl e  except i on of  water wel l s , Tabl e 5 . 6 - 3  shows that the 
natural and depl etabl e resources poss i bl y  precl uded from devel opment as 
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Earthen 
resources 

Energy 
resources 

Meta l l ic 
resources 

Other 
resources 

Ar izona 

None - abundant 
sources in area 

No oi 1 ,  gas , 
coa l ,  or l i gn ite 
i n  &rea . 

Suspect poss ib le  
uranium occur-
rence ; qual ity 
and quant ity 
not known . 

Copper, gold,  
s i lver, manga-
nese, tungsten 
i n  sma 1 1 ,  un-
economic 
depos its. 

Tabl e 5 . 6 - 3  

NATURAL AND DEPLETABLE RESOURCES 
POSSIBLY PRECLUDED FROM DEVELOPMENT 

Colorado I l l inois Mich igan Horth Caro 1 ina 

None - abundant None - abundant 2-5 aggregate None - abundant 
in area, but sources in area . producers near sources in area . 
cOll1Jet i t ion for r ing ;  some may 
IMteria  1s may be temporari 1y 
occur affected. 

Approx imately No coa l ,  o i l ,  Fewer than 10 No known 
30 o i l  we l ls uran ium, peat oi 1 we l ls may depos its of 
within 1 m i l e  i n  economic be affected. o i l ,  gas ,  coa 1 ,  
of SSC ; fewer depos its in  uran ium.  
than 20 oi l we l ls area . 
IMY be affected. 

Uran i um, coa 1 
remote from 
site ,  not 
affected. 

No known eco- No known No known Copper in SIM 1 1 ,  
nomic  depos i ts . depos its .  depos its.  uneconomi c  

depos its,  with 
gold and s i lver . 

Peat and c lay Pyrophyl l  ite 
in  v ic i n ity but depos i t ,  but 
not affected. not economic .  

Tennessee 

None - abundant 
�ources in area. 

No economic 
depos its of 
oi l ,  gas , coa 1 , 
uran ium. 

Z inc exp 10ra-
t ion , but no 
known economic 
depos i t s .  2 
abandoned barite 
and f1 uorite 
mines in v ic in ity. 

Phosphate 
reserves , but 
mi ned outside 
SSC area and 
not affected . 

Texas 

None' - abun-
dant sources 
in area . 

tlo known 
economic 
depos its of 
o i l ,  gas, 
coa l ,  
l ign ite,  
uran ium.  

No  known 
economic 
depos its.  
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a resu l t of the SSC are not s i gn i fi cant . I ndeed , i n  two cases , the SSC 
project wou l d  resul t i n  devel opment of a n atural resource that may not 
otherwi se take pl ace . In I l l i noi s ,  the excavated tunnel materi al ( dol o
mi te and dol omi t i c  l i mestone ) woul d be  sui tabl e for sal e as  a l andfi l l  
l i ner or other commerc i al use ; and i n  Texas ,  about hal f the excavated 
tunnel materi al i s  Aust i n  chal k ,  wh i ch can be used for cement 
manufacture . 

5 . 6 . 4 Compari son Among Si tes 

For the tech n i cal fac i l i t i e s ,  the requi rements of natural and depl etabl e 
resources wou l d  not vary among s i tes . For the conventi onal faci l i t i es ,  
a compari son of natural and depl etabl e resource requ i rements and avai l 
abi l i ty among the seven s i tes i s  shown i n  Tabl e 5 . 6- 4 .  Impacts of the 
sse on natural and depl etabl e resources used to devel op SSC conventi onal 
fac i l i t i es (Tabl e 5 . 6 - 4 )  and poss i bl e  mi t i gat i on measures are d i scus sed 
bel ow . 

5 . 6 . 4 . 1 Ari zona 

There woul d be no apprec i abl e i mpact on earthen resources at the Ari zona 
s i te due to h i gh l ocal avai l ab i l i ty .  No pr ime or i mportant farml ands 
woul d  be con�erted to devel op the SSC . 

S l i ghtly  more t han 1 0 , 800 acres of wi l derness study areas coul d be 
i mpacted by the i nd i rect l oss  of wi l derness character. However,  BlM has  
recommended these areas be mai ntai ned i n  mul t i pl e  use  status rather than 
bei ng des i gnated wi l derness . 

The major i mpact of the SSC project on natural resources woul d be on the 
groundwater i n  North Veko1 Val l ey ,  wh i ch i s  d i scussed i n  detai l i n  Sec 
t i on 5 . 1 . 2 .  Th i s  i mpact coul d be mi t i gated by pract i ci ng good water 
conservat i on measures , s uch as reuse of cool i ng tower b1 0wdown , duri ng 
construct i on and operat i on .  The use of bri ne concentrators to produce a 
product water ( to bl end and reduce groundwater consumpt i on )  and bri ne  
waste (to  evaporat i on ponds ) from cool i ng tower bl owdown wou l d  reduce 
groundwater wi thdrawal . 

There are negl i g i bl e  economi c al l y  vi abl e metal l i c resources i n  the s i te 
are a .  There i s  the pos s i bi l i ty of part i al l y  offsett i ng consumpti on o f  
both el ectri c power and natural g a s  by devel opment o f  sol ar power ( up to 
1 5  MW ) and sol ar cool i ng .  Ari zona has the greatest total cool i ng 
degree-days per year of the seven s i tes ( 3 , 000  degree -days- - see Tabl e 
4 - 5 ) . I t  shoul d be noted that the requi rement for natural gas  was based 
on  a col dest month of 900 degree-days used i n  the CDR . S i nce Ari zon a ' s 
col dest month corresponds to a peak month ly  heat i ng of 474 degree- days , 
natural gas consumpt i on ,  even i n  the absence of any sol ar heet i ng ,  wi l l  
be a l i ttl e more than hal f of 55 MBtu/ h .  
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Tabl e 5 . 6 -4 
.... NATURAL AND DEPLETABLE RESOURCES REQUI RED 
n COMPARISON AMONG SITES ::c ." 
U'I 
N 
W 
W 
en 

Ari zona Colorado I l l inoi s  Michigan 00 
00 .. 
w 
� 

1 .  Earthen resources 
High qua l i ty aggregate 1 , 800, 000 tons 1 ,80C,OOO tons 1 , 500, 000 tons 1 , 300 , 000 tons 
Mid qua l ity aggregate 150 ,000 tons 188 , 000 tons 13 , 000 tons 189 , 000 tons 
Stone bedding 63, 000 tons 38 , 000 tons 38, 000 tons 38 , 000 tons 
Cement 99 , 000 tons 99 , 000 tons 143 , 000 tons 99, 000 tons ,.., 

Ava i lab i l i ty/Impact Plentifu l  loca l ly - SSC uses 0 . 64% of permlt-
� 

P lent I fu 1 loca l ly - P lent iful  loca l ly - < 
no ill1l4ct.  ted aggregate reserves - no l"1'act . no I�ct. -S 

;"4lact minor. a 
� ,." 

2 .  land resources m 
Fee s h�le areal 15 ,830 acres 7 , 690 acres 10 ,508 acres 7 , 885 acres � rio 
Prime farmland o acres o acres 185 acres 205 acres I» 
Important farmland o acres 819 acres 12 acres 136 acres 

..... 
Wi lderness/parks 1 ,818 acres o acres o acres o acres n 

wi lderness a 
� 

study area II' m 
Water resources2 .0 

3 .  s::: 
Construct Ion 343 acre-ft 343 acre-ft 343 acre-ft 343 acre-ft m � 

groundwater groundwater groundwater groundwater n 
Potable 400 acre-ft/yr 400 acre-ft/yr 400 acre-ft/yr 400 acre-ft/yr m 

II' 
groundwater groundwater groundwater groundwater 

I» ,.., Industrial  1 .  775  acre-ft/yr 1 , 775 acre-ft/yr 1 , 775  acre-ft/yr 1 , 775 acre-ft/yr � - groundwater groundwater groundwater groundwater Do 
V) ::z: < Aval labl l l ty/I"4lact Operat iona l use of Groundwater ava i lable;  SSC wi l l  Increase cur- SSC wi l l  I ncrease -I. 

a industrial  water may may requi re  purchase of rent overdraft s l i ght ly - current loca l i zed rio ..... 
�xceed groundwater exist ing water r ights - Impact not s ign ificant . overdraft sl ightly - \Q C :i recharge but l"4lacts l"4lact not s i gnif icant . Impact not s ign i ficant . I» 

m rio 
cons idered neg l i g i b le .  < - m 

n 4 .  Other resources 3: � Electric power2 888 mi l l ion kWh/yr 888 mi l l ion kWh/yr 888 mi l l ion kWh/yr 888 mi l l ion kWh/ yr I» m 
""I:' for operat ions I» rio Cool ing Index (annua l )3 3 0 . 7  1 . 0  0 . 7  II' 
i":I 

Heating I ndex (monthly)4 1 . 3 
c 

-S 0 . 5  1 . 3  1 . 3  -S m 
U'I � 

U'I 
I 

N 
(J"I 
0'\ 
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1 .  Earthen resources 
H igh qua l ity aggregate 
Hid qua l ity aggregate 
Stone bedding 
Cement 

Avai labi l ity/I�act 

2 .  Land resources 
Fee s i�le areal 
Prime farmland 
Important farmland 
Wi lderness/Parks 

3 .  Water Resources2 
Construct ion 
Potable 
Industria 1 

Avai lab! l l ty/l�act 

4 .  Other resources 
E lectric power2 
for operat ions 
Coo l i ng Index (annua l )3 
Heat ing Index (monthly)4 

Tabl e 5 . 6-4 (Cont) 

NATURAL AND DEPLETABLE RESOURCES REQUI RED 
- COMPARISON AMONG SITES 

Horth Caro l ina 

1 , 600, 000 tons 
32 . 000 tons 
38 , 000 tons 

149 , 000 tons 

Aggregate plent iful 
loca l ly - no impact . 
Cement from outs ide 
HC - minor impact . 

7 ,950 acres 
630 acres 
325 acres 

o acres 

343 acre-ft surface water 
400 acre-ft/yr surface water 

1 , 775 acre-ft/yr surface water 

Uses only port ion of excess 
surface water capac ity i n  
area - no impact to  groundwater . 

888 mi l l i on kWh/yr 

1 . 5  
0 . 8  

Tennessee 

1 , 500, 000 tons 
13, 000 tons 
38, 000 tons 

141 , 000 tons 

P lent ifu l  loca l ly -
no i�act. 

7 , 750 acres 
415 acres 
191 acres 

o acres 

343 acre-ft } mostly 
400 acre-ft/yr } surface 

1 , 775 acre-ft/yr } water 

F7 and F8 wi l l  use ground
water - impact neg l igi ble. 
Ba lance is surface water ; 
uses only port ion of excess 
surface water capacity i n  
area . 

888 mi l l ion kWh/yr 

1 . 8  
0 . 9  

1 .  Does not i '1clucle- lan-d-requ irEid for anc i l lary fac i l it ies . 
2 .  Est imates of water and e lectric  powe r  use are not suff ic ient ly ref ined to a l low si te-by-site compar i sons . 

Texas 

1 , 500, 000 tons 
1 18 , 000 tons 
38 , 000 tons 

149 , 000 tons 

Cement plent ifu l  
local ly - n o  impact . 
Aggregate transported 
90 mi les - minor impact . 

8, 650 acres 
430 acres 
158 acres 

o acres 

343 acre-ft } mostly 
400 acre-ft/yr } surface 

1 , 775 acre-ft/yr } water 

Far c luster and 8 serv ice 
areas require groundwater . 
Impact measurable but not 
signif icant . Surface water 
ava i lable. 

888 mi l l ion kWh/yr 

2 . 5  
0 . 7  

3 .  Cool ing Index was calcu lated a s  the tota l degree days pe r  year (Table 4-5) d iv ided by t he  CDR assumed value of 1 , 000 degree days per year 
(9S0F design bas is)  

4.  Heat ing Index was ca lculated as the peak monthly heat ing degree days (Table 4-5) divided by the COR assumed value of 900 degree days 
(2S0F des ign bas is)  
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5 . 6 . 4 . 2  Col orado 

An i mpact of the SSC project on natural resources i n  Col orado woul d be 
on the l ocal supply  of aggregate .  The SSC wi l l  consume 0 . 64 percent of 
al l currently  permi tted aggregate reserves i n  the area,  foreshorten i ng 
the projected l i fe of such reserves by l ess  than 1 year from 200 1 . Th i s  
i mpact coul d be part i al l y mi t i gated by use of fl y ash from nearby coal 
fi red power pl ants i n  a port i on of aggregate . Western coal s produce a 
fl y ash that i s  typ i cal l y  h i gh i n  cal c i um, wh i ch makes the ash pozzo
l an i c  and a benefi c i al fi l l  materi al for concrete , but these coal s are 
al so h i gh i n  al kal i s  that have a del eteri ous effect on concrete . There 
fore , chemi cal bal ances and compl i ance wi th concrete spec i fi cat i ons  
woul d need to be  confi rmed prior  to u se of fl y ash . Even w ithout the 
use  of fl y ash , the i mpact of the SSC on aggregate suppl y wou l d  be 
mi nor .  

No  pri me farml ands woul d be  converted ; 819  acres of i mportant farml ands 
woul d be d i sturbed . 

Col orado has a peak monthl y  heat i ng o f  1 132 degree days , s l i ghtl y 
, greater than the val ue used i n  the CDR of 900 degree days . The total 
cool i ng degree days per year i s  700 , the l east among the seven al terna
t i ve s i tes and  s l i ghtl y in  excess  of the 1 000 degree days annual cool i ng 
a s s umed i n  the CDR.  

The State of Col orado has al so esti mated that , because of l ow summer wet 
bul b  temperatures , requ i red fl ow of cool � ng water wi l l  be an average of 
9 2 1  gal /mi n ( 1 , 485 acre- ft/yr) . 

5 . 6 . 4 . 3  I l l i no i s 

T�e proposed fee s i mpl e area of 1 0 ,�08 acres i ncl udes 6 , 800 acres - of 
Fermi l ab ,  i ncl udi ng pri me and i mportant farml ands that are i n  product i on 
and are l eased to l ocal farmers . Th i s  demonstrates potenti al for con
servat i on of farml and and enhancement of natural pra i ri e  and wetl and 
h ab i t ats . 

No i mpacts woul d be detected on earthen resources . Approx i mately 185 
acres of pr ime farml ands and 1 2  acres of i mportant farml ands woul d be 
converted . 

Groundwater overdraft woul d be aggravated by SSC devel opment , a smal l 
i ncremental cumul at i ve i mpact . 

5 . 6 . 4 . 4  M i ch igan 

Duri ng fi nal des i gn , al tern at i ve s i t i ngs  of fac i l i t i es and other mi t i 
g at i ons  wi l l  be eval uated . 

The M i c h i gan s i te al so woul d have a potenti al i mpact from aci d i c  l each 
ate from pyri t i c  spoi l s  from tunnel excavat i on .  Mi t i gat i on meas ures are 
ava i l abl e ,  and are d i scussed i n  ful l i n  Sect i on 5 . 1 . 1 1  and i n  Vol ume I V ,  
Append i x  1 0 .  

lCH P5Z3368838 [ I S  Vol ume I C hapter 5 
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The State of M i c h igan proposal states that the cl i mate i s  col der than 
the referenced cl i matic cond i t i ons used i n  the CDR, 1 , 260 degree-days v s  
9 0 0  degree-days . Th i s  means that t h e  expected demand for natural g a s  i n  
Mi ch i gan wil l i ncrease from 5 5  MBtu/h t o  69 MBtu/h . ( Tabl e 4 - 5  shows a 
peak month ly  heat i ng requi rement of 1 , 181 degree-days ) .  Cool i ng requ i re 
ments  are only sl i ghtl y greater than that assumed i n  the COR and the 
l owest among the seven s ite alternat i ves.  

5 . 6 . 4 . 5  North Carol i na 

There woul d be m i n i mal i mpacts are earthen resources associ ated wi th 
bri ng i ng cement from out s i de the reg i on .  No other earthen resources 
woul d be i mpacted . 

Approxi mately  630 acres of prime farml ands and approxi mately 325 acres 
of i mportant farml ands woul d be converted . 

There woul d be a smal l i ncremental i mpact to s urface water use ( a  
port i on o f  exces s  capac i ty o f  l ocal uti l i t i es ) , a cumul at i ve i mpact . No 
s i gn i fi cant i mpacts woul d be ant i c i pated on groundwater .  

Heati ng duri n� the peak  month i s  l ess  than the assumed CDR requi rement 
( See Tabl es 4-5 and 5 . 6 - 4 ) . Cool i ng woul d requ i re 1 . 5  t i mes that 
ass umed i n  the CDR annual l y .  

5 . 6 . 4 . 6  Tennessee 

There woul d be no apprec i abl e i mpacts on earthen resources due to SSC 
devel opment . Approxi mately 4 15  acres of pri me farml ands and 1 9 1  acres 
of i mportant farml ands woul d be coverted . 

Tennessee ' s  col dest month  i s  778 degree-days ( see Tabl e 4 - 5 ) , so that 
the S SC ' s  consumpt i on of natural gas in Tennessee wi l l  be l es s  than the 
55 MBtu/h proj ected for 900 degree -days . Cool i ng requi rements ( peak 
month)  are more than twi ce as l a rge as those ass umed in the E I S .  

� 

5 . 6 . 4 . 7  Texas 

Texas offers potenti al for devel opment of a natural resource as a resul t 
of the SSC . l i mestone from the tunnel excavat i on i s  Aust i n  chal k and 
may be su i tabl e for maki ng cement . There are cement pl ants i n  the are a 
that use  th i s  type of raw materi al . Therefore , th i s  resource may be 
product i vely used to offset consumpt i on of other natural resources to 
produce the cement for the SSC . 

Approx i mately  430 acres of pr ime farml ands woul d be converted ; 1 58 acres 
of i mportant farml and s .  

lCH P5Z3368839 E I S  Vol ume I Chapter 5 
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The major i mpact of the SSC i n  Texas wi l l  be on the l evel �f groundwater 
at remote l ocat i on s . The far cl uster and e i ght serv i ce areas wi l l  
requ i re a total of  490 gal/mi n ,  wh i ch i s  to be suppl i ed by groundwater . 
Th i s  i s sue , and poss i bl e  mi t i gat i on measures , are d i scussed i n  detai l i n  
Sect i on 5 . 1 . 2  and Vol ume I V ,  Appendi x  7 .  

Cool i ng requi rements at peak woul d be 2 . 5  t i mes that assumed i n  the CDR ; 
heat i ng ,  however ,  woul d be only 70  percent of that assumed duri ng the 
peak month . 

I 
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CHAPTER 6 FEDERAL PERMITS , LICENSES , AND OTHER ENTITLEMENTS 

6 . 1  I NTRODUCTION 

Th i s  chapter i dent i fi es Federal permi ts , l i censes , and other ent i tl ements 
that may be requ i red i n  i mpl ementi ng the SSC proposal i n  each  state . 

Var i ous Federal envi ronmental statute� i mpose envi ronmental protect i on 
and compl i ance requi rements upon Federal agenci es ,  i ncl ud i ng requi rements 
for Federal agenc i es to compl y  wi th  certa i n State and l ocal regul atory 
programs . I t  i s  DOE pol i cy to conduct i ts operati ons i n  an envi ron 
mental l y  safe and sound manner i n  compl i ance wi th appl i cabl e envi ron 
mental statutes ,  regul at i on s ,  and standards . 

DOE Order 5480 . 4  l i sts Federal envi ronmental requi rements appl i cabl e to 
DOE projects ( see Sect i on 6 . 3 ) . The Order was rev i ewed to i dent i fy 
those authori t i es appl i cabl e to the SSC proj ect . Further , those author
i t i es were then assessed to determ i ne wh i ch state and l ocal envi ronmen
tal author i t i es are al so appl i cabl e .  Appl i cabl e Federal requi rements 
are d i scussed i n  Sect i on 6 . 2 .  

The Nat i onal Envi ronmental Pol i cy Act ( NEPA) of 1 969 ( 42 USC 432 1 
et  seq . )  establ i shes broad nati onal envi ronmental pol i cy .  NEPA ,  as 
amended , requ i res  al l Federal agenci es  to prepare an EIS for proposed 
major Federal act i on s  s i gn i fi cantly affect i ng the qual � ty of the h uman 
env i ronment . 

Th i s  E I S  has been prepared i n  accordance wi th the Counci l on Envi ronmen 
ta l  Qual i ty ' s  regul ati ons on  i mpl ement i ng NEPA ( 40 C FR 1500 - 1 508) and 
DOE gu i del i nes  for compl i ance wi th NEPA ( 52 FR 47662 ) , December 1 5 ,  1 987 . 

6 . 2  FEDERAL REQUI REMENTS 

The maj or Federal envi ronmental requ i rements that may be appl i cabl e to 
the con struct i on or operat i on of the SSC project are d i scussed i n  th i s  
sect i on .  

6 . 2 . 1  The Cl ean Water Act , as Amended (33 USC 1251 et seq . )  

The obj ecti ve of the Cl ean Water Act ( CWA) i s  to " restore and mai ntai n 
the chemi cal , phys i cal , and b i ol og i cal i ntegri ty of the Nat i on ' s  waters . "  

The CWA requi res  al l branches of the Federal government i nvol ved i n  an 
act i v i ty that may resul t i n  a poi nt source d i sch arge or runoff of pol 
l utants to waters of the Uni ted States to compl y wi th appl i c abl e Federal , 
State , i nterstate , and l ocal requi rements respect i ng the control and 
abatement of water pol l ut i on to the same extent as any nongovernment 
ent i ty .  

Nat i onal Pol l utant Di scharge El i mi nat i on System (NPDES) . The Env i ron 
mental Protect i on Agency i s  the perm i tt i ng and enforcement agency for 
NPDES permi ts  i s sued to fac i l i t i es that d i scharge to s urface waters 
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Federal Perm i t s ,  L i censes , and Other Ent i tl ements 6 -2  

unl e ss  authori ty has  been del egated to  the states . The states of con
cern i n  th i s  E I S  w ith  del egated authori ty for NPDES permi ts are 
Col orado , I l l i no i s ,  M i c h i gan , North Carol i na ,  and Tennessee . 

Potent i al d i sch arges to surface waters are i nd i cated i n  Tabl e 6 - 1 . 
Shou l d  a s i te be sel ected i n  wh i ch d i scharges to s urface water are 
proposed , the DOE woul d consul t w ith  the EPA or the des i gnated state 
Guthor i ty concern i ng requ i rements for NPDES perm i t s . 

Dredge and F i l l  Permi t s .  The CWA , Sect i on 404 , establ i shes  a permi t 
system for the dredge and fi l l  materi al i n  waters of the Un i ted States , 
wh i ch i s  admi n i stered by the  U . S .  Army Corps of Eng i neers . Th i s  permi t 
t i ng requ i rement appl i es t o  navi gabl e waters i ncl udi ng the i r  wetl ands . 
The only  State to wh i ch authori ty has been de l egated under Sect i on 404 
of the CWA i s  M i c h igan . Con struct i on of certai n SSC fac i l i t i es may 
occur i n  wetl ands ( see Tabl e 6 - 2 ) . Shoul d a s i te be sel ected for wh i c h  
fac i l i t i es are proposed i n  wetl and s ,  the DOE woul d consu l t w i th the 
Corps of  Engi neers or des i gnated state author i ty regard i ng 404 perm i t s . 

fnt i degradat i on .  The water qual i ty management pl ans of al l of the  States 
of  concern i n  th i s  E I S  J ncl ude anti degradat i on prov i s i on s ,  to protect 
the exi sti ng qual i ty of waters i n  accordance w ith  40 CFR 1 3 1 . 1 2 .  The 
ant i degradat i on pol i c i es of the states rel y  on the " best techn i cal 
j udgment"  of the i r staff and/cr rad i at i on and chem i cal concentrat i on 
l i mi t s .  There are d i fferences among s tates i n  the i mpl ementat i on of the 
pol i c i es and the extent to wh i ch they al l ow vari ances . Before project 
operat i ons  are i n i t i ated , potenti al contami nati on woul d h ave to be eval 
uated aga i n st the rel evant anti degradat i on pol i cy and any standards i n  
effect at that t i me .  

6 . 2 . 2  Executi ve Order 1 1 988 : Fl oodpl ai n Management (May 24 , 1977) 

Th i s  Execut i ve Order requ i res Federal agency procedures to ensure that 
the poten t i al effects  of  any act i on undertaken in a fl oodpl a i n  con s i der 
fl ood hazards and fl oodpl a i n  management and avo i d  fl oodpl a i n  i mpacts 
to the extent pract i cabl e .  DOE regul at i ons  at 10 CFR 1 022  establ i sh 
proced u res  for DOE compl i ance . Proposed s i tes  that may h ave fac i l i t i es 
affect i ng fl oodpl a i n s  are i dent i fi ed i n  Tabl e 6 -3 . Assessment of sse 
proj ect act i ons  proposed i n  fl oodpl a i n s  i s  conta i ned i n  Chapter 5 .  

6 . 2 . 3  Execut i ve Order 1 1990 : Protecti on of Wetl ands (May 24 , 1977) 

Th i s  Execut i ve Order requ i res al l Federal agenc i es to con s i der wetl and 
protect i on i n  dec i s i on -maki ng and to avo i d  i mpacts to wetl ands to the  
extent pract i cabl e .  DOE regu l at i ons ( 1 0  CFR 1 022 ) e stabl i sh procedures 
for DOE compl i ance for act i on s  wh i ch may affect a wetl and , and requ i re 
the DOE to assess  the effect s  of the act i on on the surv i val , qual i ty ,  
and natural and benefi c i al val ues of the wetl ands and t o  avo i d  i mpacts 
to wetl ands to- the extent prac t i cabl e .  These assessments have been 
i ncl uded i n  Chapter 5 of th i s  E I S .  Proposed s i tes that may affect 
wetl ands were i dent i fi ed i n  Tabl e 6 - 2 . 
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State 

Arizona 

Near STP -
Far STP -

Colorado 

Near STP -
Far STP -

I I I  i no i s  

E1  
Fl 
E2 
F2 
E3 
F3 
E4 
F4 
E5 
Kl 
K2 
K3 
K4 
FS 
E6 
F6 
E7 
F7 
E8 
F8 
E9 
F9 
flO 
FlO 

M ich igan 

E1  
Fl 
E2 
F2 
E3 
F3 
E4 
F4 
E5 
F5 
K3 
K4 
E6 
F6 
E7 
F7 
E8 
F8 
E9 
F9 
flO 
FlO 
Kl 
K2 

Federal Permits , Licenses ,  and Other Ent i tl ements  6-3  

Table 6-1 

POTENTIAl POINT SOURCE DISCHARGeS 
WHICH MAY REQUIRE' NPD£S PERMITS 

IHrect. D.iscnarge 

Waterman, wash 
Bender wash 

Badger Creek 
Beaver Creek 

Unnamed T ri but&l'Y' 
Waubansee Creek; 
Waubansee Creek 
WaubaAsee· C'reeit 
Unnamed Tributa.ry' 
B lackberry Creek 
B ig Rock Creek 
B ig Rock Creek 
Welch Creek 
Unnamed Tri�tary 
Unnamed Trtbutary 
Welch Cree. 
Welch Creek 
lie leh Creek 
\ilelch Creek 
V irgi 1 Dl-tdr No . 1 
Ferson Creek 
Ferson Creek 
Fersotl Creek 
Otter Creek 
Unnamed Tri butary 
Unnamed. Tributary 
Kress Creek 
Unnamed. Tri butary 

Unnamed Tri butary 
Portage R iver 
Portage River 
Portage � iver . 

Grand River 
Tobi n  Snyder Dra in 
Unnamed' Tr i butary 
Unnamed' Tr; but�ry 
Unnamed; Tri bllta,ry 
Perry Cre� 
Perry Creeit 
Perry Cre� 
Syca:nare' Creek 
Talmadge Drain: 
Mud Creek 
Deer Creek 
Sweeny ora i·n· 
Doan Creek 
Doan Creek 
Doan Creek 
Thornapple  Creek 
Thornaw1e Creek 
Tharnapple Creek 
Unnamed T.ributary 

Affected Majw Strei!lllS 
OT Lakes 

G i la R i ver 
Gtla R i ¥er 

South P latte River 
South P latte R iver 

Fox Ri.ver 
Fox R.iver 
Fox River 
Fox R iver 
Fox RtYer 
Fox R i vei:"' 
Fox R i veI"' 
Hm R i veII' 
Fox R i ver 
Fox R i ver 
Fox Rtver 
"ox Rfvet' 
"OlC RiveII' 
FOlt /the", 
Fox R'lvef.' 
Kishwaukee R iver 
Fox R i ver 
Fox Rlver 
Fox R i ver 
Fox R i ver 
Fox Ri veT 
Fox R iYer 
DuPage R iver 
Fox R her 

HU1"on R iver 
Grand Rive'll' 
Grand RiveT' 
Grand, !thel"' 
Grand' Il i ver 
Grand River 
Grand R i ver 
Grand Rhel! 
Grand Ilher 
Grand RivE!!' 
Grand River 
Grand River 
Grand Ri ver 
Grand R ivE!!' 
Glo"ami: RheT Grand Rt.,ev 
Grand Ri ver 
Grand R i ver 
Grand R i ver Grand River 
GraEld River 
Grand Ri ver 
Grand River 
Huron R i ver 
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State 

North Caro l i na 

El  
Fl 
E2 
F2 
[3 

F3 
E4 
F4 
E5 
K3 
1<4 
F5 
E6 
F6 
E7 
F7 
[8 

Fa 
[9 
F9 
E l O  
F l O  
1<1 
1<2 

Ten� 

Ncar STP* -
E1 
F1  
E2 
F2 
E3 
F3 
E4 
F4 
E5 
1<3 
1<4 
F5 
E6 
F6 
E7 
F7 
[8 
F8 
E9 
F9 
E l O  
FlO 
J<l 
1<2 

Te�� 

Near STP -

Far STP 

* A l ternat i ve 
l CHP6Z336884 
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Tabl e 6 - 1  (Cont) 

POTENTIAL POI NT SOURCE D ISCHARGES 
WHICH MAY REQUI RE NPDES PERMITS 

D i rect D i scharge 

D ia l  Creek 
F lat R i ver 
South F lat R i ver 
North F lat R i ver 
Unnamed T r i butary to 
North F lat R i ver 
Mar l ow Creek 
H i  1 1  Creek 
Mayo Creek 
Mayo Creek 
Unnamed T r i butary to Mayo Creek 
Unnam�d T r i butary to Mayo Creek 
Unna.'l',ed T r i butary to Mayo Creek 
Grassy Creek 
Mounta i n  Creek 
B lue Creek 
North Fork 
U�named T r i butary to 
North Fork 
Owen Creek 
Unnamed T r i hutary 
Unndmed Tri butary 
Unnamed T r i butary 
Unnamed Tri butary 
Unna�d T r i butary 
D i a l  Creek 

West Fork Stones R i ver 
West Fork Stones R i ver 
Lyt le Creek 
Lyt le Creek 
Dry Fork Creek 
Unnamed T r i butary 
Hutton Creek 
North rork Creek 
North Fork Creek 
C l em Creek 
C l em Creek 
W i l son Creek 
W i l son Creek 
L ick Creek 
Wi 1 son Creek 
South Fork F l at Creek 
Cove Branch 
Overa 1 1  Creek 
N e l son Creek 
Ne 1 50n (reek 
Unnamed T r i butary 
Overa 1 1  Creek 
Armstrong Branch 
Armstrong Branch 
Unnamed T r i butary 

Unna�ed T r i butary to 
C hambers Creek 
Cottonwood Creek 

Affected Major Streams 
or Lakes 

F l at R i ver 
F l at R i ver 
F l at R iver 
F l at R iver 

F l at R i ver 
F l at R i ver 
F l at R i ver 
F l at R iver 
F l at R i ver 
F l at R iver 
Tar R i ver 
Tar R i ver 
Roanoke R i ver 
Roanoke R i ver 
Roanoke R i ver 
Tar R i ver 

Tar R i ver 
Tar R i ver 
Tar R i ver 
Tar R i ver 
Neuse R i ver 
Lake Butner ( Neuse) 
Lake Butner (Neuse) 
F l at R i ver 

Stones R i ver 
Stones R i ver 
Stones R i ver 
Stones R i ver 
Stones R i ver 
Duck R iver 
Duck R i ver 
Duck R i ver 
Duck R i ver 
Duck R i ver 
Duck R i ver 
Duck R i ver 
Duck R i ver 
Duck R i ver 
Duck R i ver 
Duck R i ver 
Harpeth R i ver 
Harpeth R i ver 
Harpeth R i ver 
Harpeth R i ver 
Stones R iver 
Stones R i ver 
Stones R iver 
Stones R iver 
Stones R iver 

T r i n ity R i ver 

T r i n i ty R i ver 
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Tabl e &'-2' 

s nES WitH FACUlTIES PI8P05B) 1" Wl:,lMIDS 

State Wetl and locat i on s l  

ArizQIila: mme 

Col orado B ,  E 1  

I l l i no i s Fermi l ab (A ,  B ) , 
F4 , Fa , F9 ,  F lO  

M i c h i gan A ,  B ,  E l , E4 , E5 , Fl 
F9 ,  F l O ,  K2 

North Carol i na A ,  B ,  E2 �  E3 , F7 

Tennessee A, B ,  F l , K2 , K6 

Texas A,  B ,  K6 

1 .  Wetl ands occllrrillg with il\ future expans i on fac i l  it ies 
( area C ,  the J s i te s ,  and s i tes  K3 and K4 } are nat 
con s idered here because these s i tes may not be devel oped 
( see Chapter 3 ,  Sect i on 3 . 7 . 3 ) . 

E I S  Vol ume I Chapt�r 6 



Federal Perm i t s , L i censes , and Other Ent i tl ements 6 - 6  

Tabl e 6-3 

SITES WITH FAC I LITIES ENCROACHING I NTO FLOODPLAINS 
( INCLUDING �UTURE EXPANSI ON AREAS) 

St ate Fl oodpl a i n s  

Ar i zona none 

Col orado J 2 , E3 , F3 , K3 , K6 , 
E8 , E l , F8 

I l l i no i s  K4 , J3 , J6 , FS 

Mi ch i gan Campus (A, 8,  C) 
FI ,  F2 , F6 

North Carol i na Campus ( B ,  C ) , E2 , 
J6 , K6 , J 5 ,  J2  

Tennes see Campus (A, C) 
F I , E6 " E l , J 2 ,  J4 , f l O  

Texas J 2 ,  J3 , J4 , E l , E9 , J6  

6 . 2 . 4  The Safe Dri nking Water Act (42 USC 300f et  seq . )  

The purpose of  the Safe Dri n k i ng Water Act ( SDWA) i s  to set pri mary 
dr i nk i ng water standards for owners/operators of 'publ i c  water systems 
and to prevent underground i nject i on that can contam i nate dri n k i ng water 
sources . 

Nat i onal  Pr i mary Dri n k i ng Water Regu l at i on s ,  40 CFR 14 1 . These regul a
t i ons  defi ne  max i mum contam i nati on l evel s i n  publ i c  water sys tems . The 
EPA has  del egated author i ty for regul at i ng publ i c  water suppl i es to the 
seven states where the s i te al ternati ves are proposed . Proposed sources 
of  potabl e water for the SSC are i nd i cated i n  Tabl e 3 - 3 ,  Sect i on 3 . 4 .  

Undergrou nd I nject i on Control ( U I C ) , 40 CFR 144 , 146 . Under the SDWA , 
any pl anned d i s posal  of fl u i ds by wel l i nject i on wi th  the poten t i al to 
con tami nate groundwater that i s  an actual or potent i al source of dr i nk 
i ng water requ i res a spec i fi c  ru l e  by E PA or a U I C  perm i t .  

The states wh i ch have been del egated authori ty to i s sue U I C  perm i t s  are 
I l l i no i s  and Texas . M i c h i gan has proposed re i nj ecti on as an al ternat i ve 
method for d i sposal of  treated dewater i ng wastes . Such an act i v i ty woul d 
requ i re consul tati on w i th the EPA regard i ng perm i t  requ i rements . 
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6 .2 . 5  Cl ean Ai r Act (42 USC 740 1 et seq . , as amended) 

The Cl ean Ai r Act ( CAA) sets nati onal pri mary and secondary amb i ent  a i r  
qual i ty standards , requ i res that spec i fi c  emi ss i on i ncreases  for major 
stati onary sources and mod i fi cat i ons  thereto \'/ i l l  be eval uated so as  to 
prevent a s i gn i fi cant deter i orat i on i n  a i r qual i ty ,  and prov i des autho
ri ty to the EPA to' set nat i onal standards for performance of new s ta 
t i onary sources of  a i r  pol l utants and standards for emi s s i ons  of  hazard 
ous a i r  pol l utants . As a resul t EPA has establ i sh ed several a i r  per
mi tti ng programs . The i mpl ementi ng regul at i on s  are descri bed in  the 
fol l owi ng paragraphs . 

Nat i onal  Pr i mary and Secondary Ambi ent Ai r Qyal i ty Standard s (40 CJR 50) . 
Nat i onal pri mary ambi ent a i r  qual i ty standards  defi ne  l evel s of a i r  
qual i ty j udged by the EPA t o  b e  necessary to protect publ i c  heal th ; 
secondary standards , wh i ch are 1 O\'1er ,  protect the pub 1 i c wel fare . Stan
dards are promul gated for sul fur ox i des , part i cul ates , carbon monox i de ,  
photochemi cal oxi dant s ,  hydrocarbon s ,  and n i trogen oxi des ( NOx ) .  These 
standards  are enforced by the states through State i mpl emen t at i on pl ans . 
DOE w i l l  consul t w ith  the state whose s i te i s  sel ected as to permi t  
requ i rements . 

Prevent i on of S ign i fi cant Deteri orat i on of A iL-Qual i ty (40 CFR ill . 
Th i s  pol i cy was i ncorporated i nto t he, CM to l i mi t i ncreases of po ll u 
tants i n  c l ean a i r  areas to spec i fi c  i ncrement s  even t hough the amb i ent 
a i r  standards  are be i ng met . Any stat i onary source w i th the potent i a l 
to emi t more than 250 tons/yr of regul ated pol l utant s , i ncl ud ing NOx t 
requ i res a P"reventi on of S i gn i fi cant Deteri orat i on ( PSO) permi t .  On l y  
Texas does not have regul atory authori ty from EPA for th i s  program ; thus  
the Texas s it e  would be covered by EPA regul at i ons . 

As d i scussed more ful l y  i n  Append i x  8 ,  the sse woul d not qual i fy as a 
maj or stat i onary source , therefore no PSD perm i t woul d be requ i red fo r 
the fac i l i ty .  However , i f  the State- proposed i nc i  nerator opt i on for 
sol i d  waste d i sposal were i mpl emented at the I l l i no i s ,  Mi ch i gan , or 
North Carol i na s i tes , the PSD permi t proces s  woul d apply  to operat i on o f  
an  i nc i nerator .  I f  an i nc i nerator were used , DOE woul d  consu l t w i th  the  
appropri ate agency as to  perm i t  requ i rements . 

Nat i onal Emi s s i on Standards  for Hazardoys Ai r Pol l ytants ( NESHAP) (4Q 
CFR 61 ) ;  Nati onal Emi s s i on Standards  for Rad i onucl i d� Emi SSi ons from 
Department of Energy (DOE) Fac i l i t i es-lSubpart H) . Nat i onal Emi s s i on 
Standards for Hazardous Ai r Pol l utants have been establ i shed for 
beryl l i um ,  mercury ,  asbestos , v i nyl chl ori de , and other hazardous m a t er i 
al s ,  i ncl udi ng rad i onucl i de emi s s i ons  from DOE fac i l i t i es .  40 CFR 6 1 . 92 
establ i shes l i m its  for annual rad i at i on dose equ i val ents to members o f  
the general publ i c  resul t i ng from a ir  emi s s i ons  from DOE fac i l i t i es . 
These annual l i m i ts are 25 mrem to the whol e body and 75 mrem to the 
cri t i cal organ of any i nd i v i dual . Doses due to  radonr 220 and radon - 222  
and the i r respect ive decay products ' are excl uded from these l i mi ts . The 
regul at i ons  al so requ i re DOE to not i fy and obtai n  approval from the 
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Admi n i strator o f  the EPA pri or t o  the start o f  construct i on on a new 
source of emi ss i ons or mod i fi cat i on of an exi st i ng source of . emi ss i on s  
of radi onucl i des . 

The SSC project , at a 1 1  s it e  a l ternat i ves , may produce a i r  emi ss  i ons  of 
hazardous materi al s ,  i ncl ud i ng rad i onucl i des , in very smal l amounts .  As 
d i scus sed more ful l y  in Append i ces 8 and 1 0 ,  a i r emi s s i ons  of nonrad i o 
act i ve ,  hazardous materi al s may resul t from evaporat i ve l oss  of vol at i l e  
substances used i n  experi mental areas and for s i te and equi pment ma i n 
tenance . Mi nuscul e amounts o f  rad i oact i ve a i r  act i vat i on products that 
are formed dur i ng SSC operati ng peri ods may be emi tted duri ng vent i l a
t i on of the experi mental hal l s .  OOE wi l l  consul t wi th the Admi n i strator 
of the EPA ( or appropri ate state author i t i es )  regard i ng any necessary 

- approval procedures for the SSC faci l i ty .  

6 . 2 . 6  Sol i d  Waste Di sposal Act , as amended by t h e  Resource Conservat i on -

and Recovery Act ( RCRA) of 1976 and the Hazardous and Sol i d  Waste 
Amendments of 1984 (42 USC 6901 -6987) 

RCRA provi des for protect ion of publ i c  heal th and the envi ronment from 
act i v i t i es associ ated wi th the use , handl ing , treatment , and d i sposal of  
sol i d  and hazardous wastes .  I t  sets forth requ i rements for generators 
and transporters of hazardous waste and al so establ i shes a _spec i fi c 
perm i t  program for treatment , storage , and d i sposal of hazardous wastes . 

Subpart 0 of RCRA provi des for the devel opment of state pl ans for sol i d  
waste d i sposal and resource recovery .  The object i ves o f  Subpart 0 are 
to as s i st i n  devel op i ng and encourag i ng methods for sol i d  waste d i sposal  
that are envi ronmental l y  sound , max i m i ze the recovery of val uabl e re 
sources from sol i d  waste ,  and encourage resource conservat i on .  Sol i d  
waste i s  defi ned by the Act a s  any garbage , refuse , s l udge from a waste 
treatment pl ant , water supply treatment pl ant , or a i r  pol l ut i on control 
faci l i ty ,  and other d i scarded materi al , i ncl ud i ng sol i d ,  l i qu i d ,  semi 
sol i d ,  or contai ned gaseous materi al resul t i ng from i ndustri al , commer
c i al , m i n i ng ,  and agri cul tural operat i on s ,  and from communi ty acti v i t i e s . 

The EPA has promul gated g u i del i nes to ass i st i n  the devel opment and 
i mpl ementat i on of State sol i d  waste management pl ans . These i ncl ude 
cri teri a for the operat i on of l and fi l l s . I f  an on- s i te l andfi l l  al te r
nat i ve i s  sel ected , as proposed by the States of Ari zona ,  North 
Carol i na ,  and Col orado ,  consul tat i on wi th the appropri ate regul atory 
agency woul d be i n i t i ated to assure cons i stency wi th  the  state sol i d  
waste pl an .  

The EPA has promul gated reg ul at i ons to i mpl ement RCRA 'Subpart C for 
treatment , storage , and d i sposal (TSO) of hazardous waste i n  
40 CFR 260- 270 . The hazardous waste regul at i ons  contai n i nter i m  status 
standards appl i cabl e to TSO hazardous wastes or consti tuents from sol i d  
waste management uni ts a t  a TSO fac i l i ty .  The EPA has authori zed the 
seven states to conduct porti ons of the RCRA hazardous waste i nter im  
status and fi nal status permi t program for hazardous wastes . 
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Al l seven states have authori ty to i mpl ement t h e  base RCRA permi t pro
gram . Al s o ,  onl y  Col orado has an approved program i ncl ud i ng regul at i ons 
recently i s sued by EPA under the Hazardous and Sol i d  Waste Amendments  of 
1 984 . 

General l y ,  al l generators must prov i de documentat i on ( a  "man i fest " )  of 
t he creat i on of the waste , and the waste must be tracked from generat i on 
through treatment , storage , and/or fi nal d i spos i t i on .  The Rr'.:RA regul a
t i ons  al so requ i re that Department of Transportat i on ( DOT ) regul at i on s  
for packag i ng ,  l abel i ng ,  and transport i ng hazardous mater i al s and wastes 
be fol l owed . These are found . i n  49 CFR 1 00 - 1 99 . 

Two state s ,  Ari zona and Col orado , are i n  the process  of construct i ng a 
RCRA- permi tted d i sposal  fac i l i ty each wi t h i n  5 mi  of the State ' s pro
posed sse l ocat i on .  I n - state d i sposal faci l i t i es ava i l abl e for accept
i ng SSC wastes are l ocated i n  Texas ,  I l l i no i s ,  and M i c h i gan . Hazardous 
waste generated in North Carol i na or Tennes see by the SSC woul d be 
s h i pped to d i sposal fac i l i t i es out -af- s t ate . 

For m i xed wastes , that i s ,  those contai n i ng both hazardous waste and 
rad i oact i ve waste components ,  the hazardous waste components  are subject 
to RCRA regul at i ons . M i xed wastes generated by any of  the proposed 
act i v i t i e s  woul d  be treated , stored , and d i sposed of i n  accordance wi th 
appl i cabl e EPA and state requ i rements . Only Col orado has the author i ty 
to regul ate m i xed rad i oact i ve and hazardous was tes . M i xed wastes are 
not expected to be generated at the SSC . However , i f  th i s expectat i on 
i s  wrong , these wastes  woul d be d i sposed of i n  accordance w i t h  the 
requ i rements of RCRA . 

The l ow - l evel rad i oact i ve waste ( LLRW) woul d be d i sposed of i n  sol i d  
form con s i stent wi th the prov i s i ons  o f  DOE Order 5820 . 2A o r  1 0  CFR 6 1 , 
a s  appl i cabl e .  Texas i s  i n  the process of devel op i ng a l ow- l evel 
rad i oact i ve waste s tte in Hudspeth County , wh i ch i s  about 700 mi 1 e 5 from 
the proposed s i te .  Col orado ,  North Caro l i na ,  and Tennessee are i n  the 
reg i onal LLRW compacts wh i c h  have access  to the ex i st i ng commerc i a l  L LRW 
d i sposal s i tes . Al though the current p l an i s  to d i spose of LLRW from 
the SSC at a DOE fac i l i ty i n  R 'i ch 1 and , Wash i ngton , these s i tes  may 
accept sse wastes . 

6 . 2 . 7  Comprehens i ve Envi ronmental Response ,  Compensat i on ,  and l i abi l i ty 
Act (CERClA) (42 USC 9601 et seq . ,  as amended ) 

CERC LA prov i des  for fund i ng and en forcemen t  author i ty ,  cl eanup , and 
emergency response authori ty for rel eases of hazardous sUbst ances i nto 

. the env i ronment as defi ned i n' CERCLA . The DOE wi l l comp l y  wi th  al l 
report i ng requ i rements for rel eases of hazardous substances i nto the 
envi ronment and take appropri ate act i on to respond to these re1 ease 5 . 

6 . 2 . 8  Emergency Pl ann i ng and Communi ty Ri ght to Know Act of 1 986 
(EPCRA) (42 USC 1 1001 et seq . )  

EPCRA establ i shes  requ i rements for emergency pl ann i ng ,  sp i l l  report i ng ,  
and i nventory report i ng for spec i fi ed cl asses of hazardou s substances at 
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commerc i al fac i l i t i es or workpl aces wi th a n  i nventory o f  toxi c/hazardou s 
chemi cal s .  The Act requ i res State and l ocal emergency p l ann i ng commi t 
tees t o  be establ i shed t o  prepare pl ans to respond to rel eases o f  
" Extreme ly  Hazardous  Substances " l i sted by the E PA .  Owners and operators 
of fac i l i t i es must i mmed i ately not i fy the l ocal and State commi ttees of 
rel eases beyond fac i l i ty boundari es of reporta�l e quant i t i es ( i n i t i al l y 
set at one pound) of sUbstances reportabl e under CERCLA Sect i on I03 ( a ) . 
I n  the unl i kely event of an unpermi tted rel ease of hazardous  s ubstances , 
the DOE woul d comp ly  wi th not i fi cat i on requ i rement s and i n i t i ate appro 
pri ate remedi al act i on .  Con s i s tent w ith  EPCRA,  the DOE woul d al so 
prov i de appropri ate SSC project chemi cal  i nventory i n format i on to state 
and l ocal emergency pl ann i ng and response co��i ss i on s . 

6 . 2 . 9  Noi se Control Act of 1972 (42 USC 4901 et seq . )  

Sect i on 4 of the Federal No i se Control Act d i rects a l l federal agenc i es 
" to the ful l  est extent w i th i  n the; r aut.hori ty" to carry out programs 
wi th i n  the i r  juri sd i ct i on i n  a manner that furthars a. nat i onal pol i cy of . 
promoti ng an env i ronment free from no i se that jeopard i zes publ i c  heal th  
or  wel fare . Wh i l e  no s t andards or EPA regul a t i ons  have been promul gated 
under th i s  Act , some states and l ocal commi ttees have i s sued nc i se
l i m i t i ng requi rements . Act i v i t i es associ ated w i th fhe · SSC wh i ch woul d 
i ncrease amb i ent n o i se l evel s i ncl ude : 1 )  con struct i on o f  surface 
fac i l i t i es and access shafts , exper i mental areas , and the tunnel ; 
2 )  del i very of cryogen i c  materi al s duri ng operat i on s ; and 3 )  opera t i on 
of  access  sh aft vent i l at i on fan s .  The no i se i mpacts of t he proposed 
project at the s i te al ternat i ves are d i scus sed i n  Chapter 5 and Append i x  
9 ,  al ong w ith  mi t i gat i ve measures wh i ch woul d be con s i dered duri ng the 
s i te- spec i fi c  f i nal des i gn . 

6 . 2 . 10 Ameri can I nd i an Rel i gi ous Freedom Act (AI RFA) (42 USC 1996) 

AI RFA provides the pol i cy of the Un i ted States to protect and preserVe 
the ri ghts of Ameri can Ind i ans to bel i eve , express , and exerc i se tri bal 
rel i g i ou s  bel i efs .  S i tes i dent i fi ed or suspected to be sacred to one or 
more tri bes m ight  be present on the proposed s i tes . To date , consul ta
t 1'on wi th tri bes and nati ons has not i dent i f i ed any s i tes of rel i g i ous  
s i gn i fi c ance at  the proposed s i tes . However , there i s  a potent i al for 
buri a l  areas at al l s i tes , as d i scussed i n  Chapter 5 and Appendi x I S .  
Du r i ng proj ect act i v i t i es ,  consul tat i on woul d cont i n ue i f  any such areas 
are encountered . 

6 . 2 . 1 1  Nati onal H i stori c  Preservati on Act (NHPA) , 1 6  USC 470 a-470w- 6 ;  
Execut i ve Order 1 1593 , Protecti on and Enhancement o f  the 
Cul tural Envi ronment ; Archaeol ogi cal and Hi stori c  Preservati on 
Act , 1 6  USC 469-469c ; and Hi storic  Si tes Act , 1 6  USC 46 1 -467 

Pursuant to these Acts  and Executi ve Order 1 1 593 , DOE must prov i de an 
opportun i ty as appropri ate for comment and consul tat i on w i th the Adv i 
sory Counc i l  on H i stor i c  Preservat i on .  

After sel ect i on of the SSC s i te ,  the DOE woul d consul t wi th the Adv i sory 
Counc i l  on H i stor i c  Preservat i on and SHPO and attempt to negot i ate  a 
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, 
Programmatic  Agreement C PA) pursui t  to 36 CRF Sect i on 80a. 13 wi th the 
Counc i l  and the SHPO . Compl i ance wi th  thi s PA woul d sat i sfy a l l Sect i on 
1 06 respon s i bi l i t i e s  for i nd i v i dual undertaki ngs carri ed out i n  accord 
ance w i t h  the agreements .  ( see Sect i on 4 . 9 ) . Pl anned preconstruct i on 
act i v i ti es i ncl ude surveys necessary to  val i date the cul t ural resource 
assessments . 

6 . 2 . 12 Archaeol ogi cal Resources Protecti on Act (ARPA) ( 16 USC 
470aa-410l l )  and the Ant i qui t i es Act ( 1 6  USC 43 1 -33) 

fI.RPA is  des i  g ned to protect archaeo 1 09 i ca 1 resources on Federal and 
Nat i ve Ameri can l ands by prov i d i ng crimi nal and c i v i l  penal t i es for the 
un authori zed excavat i on a nd removal o f  these resources . ARPA enl arges 
and further defi nes requ i rements under the  Anti qu i t i es Act . ARPA al so  
requ i res cons i derat i on of  the prov i s i ons of AIRFA . 

ARPA prov i des for the excavat i on and removal of archaeol ogi cal resources 
that may be requ i red duri ng a cul tural resources management pl an and 
pri or t o  s urface-di sturbi ng act i v it i e s ,  and prov i des a process  by wh i ch 
Nati ve Ameri cans can become i nvol ved i n  the  considerat i on of tri bal 
rel i g i ous or cul tural s i tes that may be impacted by archaeol ogi cal 
i nvest i gat i ons . 

Perm i tt i ng requ i rements are J ncl uded i n  ARPA wi th wa i ver prov i s i on s . 

ARPA requ i re s a perm i t  from the Department of the I nter i or (00 1 )  for any 
excavat i on or removal of archaeo l ogical resources from publ i c  or I nd i an 
l ands . Excavat i ons  must be undertaken for the purposes of furtheri ng 
archaeol og i cal knowl edge i n  the publ i c  i nterest . On Ind i an l ands ,  con
sent  must  be  obtai ned from the I ndi an tri be pri or to i s suance of a 
permi t by the Bureau of Land Management (8tM) , 00 1 ,  and the perm i t must 
conta i n  al l terms and cond i t i ons  requested by the tri be .  

None of the s i te al ternat i ves  i nc l ude Indi an l ands ; however , more than 
60 pel�cent of  the Ari zona s i te i s  s i tuated on p ubl i c  l ands . Should 
excavat i on or  removal of archaeol ogi cal remai ns be  necessary on publ i c  
l ands at the  Ari tona s i t e ,  DOE woul d consul t with  DO l  regarding permit 
requ i rements . 

Under the Ant i qu i t i es Act ,  the DOE i s  al so respons i bl e  for the protecti on 
of pal eontol ogi cal resources as p reh i stor i c  propert i es . I t  should be 
noted that some resources , e . g . , pet ri fi ed wood, can be taken i n  l i mi ted 
amounts i n  recreational act i vi t i es whi ch wood i ncreases  as a resu l t of  
i ncreased access to  the area devel oped for the SSC . 

6 . 2 . 1 3 Endangered Species Act ( 16 USC 1531- 1543) 

The Endangered Spec i es Act est abl i shes a Fede�al pol i cy to conserve 
endangered or threatened spec i es of fi s h ,  wi l dl i fe ,  and pl ants . The DOE 
must determ i ne whether any l i sted or proposed endangered or t hreatened 
spec i e s  or the i r  habi tats wou l d  be affected by project act i v i t i es .  I f  a 
l i sted spec i es or cri t i cal /proposed - cr i t i cal  habi tat may be affected by 
the proj ect , DOE must consul t wi th the Reg i onal D i rector ,  U . S .  F i sh and 
W i l dl i fe Serv i ce ( USFWS ) , 001 ,  and fol l ow the USFWS procedures . 
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'\0 
I n  accordance wi th requ i rements i n  50 CFR 402 , the DOE has i n i t i ated 
consul tat i on for a l l seven proposed s i tes wi th the USFWS . Resu l ts  of . 
that consul tat i on have been documented i n  Append i x  I I ,  wh i ch a l so  
conta i ns an assessment of  threatened and  endangered speci es at  the 
proposed s i tes . B i ot i c  surveys at the sel ected s i te wou l d  be performed 
duri ng  preconstruct i on i n  order to veri fy the assessments . 

6 . 2 . 14 Bal d and Gol den Eagl e Protecti on Act ( 16 USC 668-668 (d»  

The  Bal d and Gol den  Eagl e Protect i on Act affords protect i on to bal d and 
gol den eag l es by establ i sh i ng penal t i es for the unauthori zed taki ng , 
possess i on ,  sel l i ng , purchase , or transportati on of eagl e s ,  the i r  nest s , 
or the i r  eggs . The USFWS has  the author i ty to i ssue permi ts for the 
taki ng or d i sturb i ng of eag l es  or the i r  nests or eggs for certa i n · 
purposes . I f  SSC act i v i t i es wou l d  d i sturb bal d  or gol den eag l es  or 
the i r  nests , the DOE wqu l d i n i t i ate i n formal d i scus s i on s  w i th the US FWS 
regard i ng m i t i gat i on measures . 

At al l proposed s i tes , except Col orado , eag l es are known to occur only 
as m igrants . I n  Col orado , bal d eag l e nest i ng and roost i ng habi tats are 
adj acent to an acces s  road the State proposes to construct between the 
Denver area and the SSC s i te .  Th i s  act i v i ty wou l d  requ i re Col orado to 
consu l t  wi t h  the USFWS . 

6 . 2 . 1 5 Mi gratory B i rd Treaty Act ( 16 USC 703-712 )  

The M i gratory B i rd Treaty Act affords protect i on to  many spec i es of  
m i gratory b i rds  by proh i b i t i ng the  pursu i t ,  hunt i ng ,  taki ng , capture , 
possess i on ,  or k i l l i ng of such spec i es or the i r nests and eggs . I t  i s  
pos s i bl e  that some mi gratory b i rds  or the ir  nests or eggs coul d be 
i mpacted by act i v i t i es assoc i ated w i th con struct i on and operat i on of the 
SSC at a l l seven proposed s i tes . Al though no permi t for th i s  proj ect i s  
requ i red under the Act ,  the DOE i s  req u i red to consu l t wi th the USFWS 
reg ard i ng i mpacts to m i gratory b i rds  and to eval uate ways to avo i d  or 
mi n i mi ze these effects i n  accordance wi th the USFWS m i t i gati on pol i cy .  

6 . 2 . 1 5 The Wi l d  Free-Roami ng Horses and Burros Act of 1971 ( 16 USC 
133 1 - 1 340) 

Th i s  Act decl ares wi l d  horses and burros to be " l i v i ng symbol s of  the 
h i stori c and p i oneer spi r i t of the West . "  I t  protects wi l d  horses and 
burros from capture , brand i ng ,  haras sment ,  or unl awful death . It pro
v i des for the protect i on and management of wi l d  horses and burros on 
publ i c  l ands adm i n i stered by the Secretary of  the I nteri or through the 
BLM or  by the Secretary of Agri cul ture through the Forest Serv i ce .  
A few w i l d  burros are present o n  publ i c  l ands i n  the V i c i n i ty o f  the 
Ari zona s i te .  The DOE woul d consul t w i th BLM concern i ng protect i on of 
these an i ma l s .  
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6 . 2 . 11 The Fish and Wi l dl 1  fe Coordi nation Act (Fwc:A) (16 USC 661-666c) 

Th i s  l aw requ i re s  consul tat i on w ith  the USFWS to consi der fi sh  and wi l d 
l i fe resources when water bodi es ,  i ncl udi ng wetl and s ,  are t o  b e  mod i fi ed ,  
control l ed,  or impounded. I t  then requi res acti on to be taken t o  prevent 
l os s  and damag.e to these resources and to provi de for the i r devel opment 
and i mprovement . 

Al l al ternat i ve s i tes except Arizona conta i n Wetl ands . Wetl ands assess
ments are provi ded in  Chapter S and Appendi x 1 1 . Pl anned preconstructi on 
act i v i t i es i ncl ude wetl and surveys to val i date the assessments ,  deter
mi ne  the need for consul tat i on with  the USFWS under the FWCA, and i ncor
porate appropr i ate mi tigati on i nto final  project des ign. 
6 . 2 . 18 The Wi l derness Act of 1964 ( 16 USC 1 13 1 - 1 136) 

The Wi l derness Act of 1964 i nstructs Federal l and management agenci es to 
i nventory the i r  l ands to deterAri ne the s u i tabi l i ty of such l ands for· 
i ncl us i on i n  the Nat i onal Wil derness Preservation System. FlPMA appl i es 
these requ i rements to publ i c  l and (see Sect i on 6 . 2 . 20) . I t  al so pro
h i b i ts numerous acti v-i ti es on designated wtl derness areas . These act iv·
i t i es i nclude coonne-rci al enterp.ri ses , permanent and temporary roads-, 
motori zed travel , boat s ,  ai rcraft , structures , and instal l at i ons . 

At the Ari zona s i te ,  severa.l project faci l i ti es woul d be l ocated in 
three W i l derness Study Areas (WSA' s )  admi n i stered by the BLM. A d i s 
cus s i on of the rel ati onshi p  o f  the sse. t o  acquisition. of publ i c  l ands 
for the SSC and the WSA ' s i s  i ncorporated in Section 4 . 8 .  

6 . 2 . 19 The Farml and Protection PoUe)' Act (FPPA) ( 7  USC. 4201-4209) 

The FPPA woul d apply to the SSC i f  the sel�cted s i te woul d requi r� 
taki ng any farml ands . Th i s  Act requires Federal agenci es to minimi ze or 
el i mi nate the unnecessary and i rrevers i bl e conversion of farmland to ' 
nonagri cul tural uses and to assure that Federal programs , to the extent 
pract i cabl e ,  are compat i bl e  wi th state , l ocal government , and pri vate 
programs to protect farml and . 

Construct i on of the SSC at any of the s i te al ternat i ves , except i n  
Ari zona ,  would. affec t  farml and . The DOE has consul ted wi th the Soi l 
Conset�vation Servi ce regardi ng faml ands .tIich would be converted by the 
SSC project .at the s ite' al ternati ves . Assessment of farml and convers i on 
i s  presented i n  Chapter 5 and Appendi x  13 . 

6 . 2 . 20 The Federal Land Pol i cy and Management Act (FlPMAl of 1976 (43. 
USC 17QI-1782 ) 

FLPMA gave the BLM a .mandate , 8110.ng ather charges , to : 1 )  manage publ i c  
1 and accord ing to land use pl ans developed wi-til publ ic  partic i pati on and 
i nvol vement; 2.) rna,i nta i o - an i nventory of the p ubl i c  l ands and tf!ei r 
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resource val ues ; 3 )  establ i sh a pol i cy o f  requ i r i ng fa i r  market val ue 
for the use of publ i c  l ands ; and 4 )  author ize the establ i shment of 
c i t i zen ' s  adv i sory counc i l s .  

FlPMA al so provi des for wi thdrawal s of publ i c  l ands for spec i fi c  use� . 
The Ari zona proposal i ncl udes prov i s i ons  that 6 , 748 acres of publ i c  
l ands adm i n i stered by the BlM be made ava i l abl e to the DOE for the SSC 
project . At present , no fi rm pl an for transfer has been agreed to . A 
comb inat i on of wi thdrawal and ri ghts -of-way i s  currentl y  under con s i der� 
at i on .  No other s i te al ternat i ve i ncl udes l ands admi n i stered by the 
BLM . 

6 . 2 . 2 1 The Uni form Rel ocati on and Real Property Acqui s i ti on Pol i ci es 
Act (42 USC 4601 et seq . )  

Thi s l aw provi des  for un i form and equ i tabl e treatment of persons d i s 
pl aced from the i r  homes , bus i nesses , o r  farms by Federal programs . I t  
al so  establ i shes un i form and equi tabl e l and acqu i s i t i on pol i c i es for 
Federal and Federal l y  ass i sted progr-am . 

The Invi tat i on for S i te Proposal s ( ISP)  requi res the proposer of  the 
sel ected SSC s i te to compl y  wi th the requi rements of th i s  Act when these 
l ands are acqui red by the proposer for transferal to the DOE .  

6 . 2 . 22 The Nati onal Trai l s  System Act of 1968 ( 1 6  USC 1241  et seq . )  

The l aw i nst i tutes a nati onal sysiem of recreat i on ,  scen i c , '  and h i stori c 
tra i l s  as  a means to provi de for the ever- i ncreas i ng outdoor recreat i on 
need of an expand i ng popul at i on and to promote the preservat i on of 
publ i c  access  t o ,  travel wi th i n ,  and enjoyment and appreci at i on of the 
open - a i r ,  outdoor areas and h i stori c resources of the nat i o n .  

Construct i on o f  t h e  SSC i n  I l l i no i s woul d affect a nat i onal recreat i on 
trai l ;  however, i t  i s  expected that there woul d be only m i n i mal 
d i srupt i on caused in i ts use as construct i on act i v i t i es occurred i n  
adj acent areas . 

6 . 3  DOE ORDERS 

The DOE exerc i ses i t s  respons i b i l i t i es for protect i on of publ i c  heal th 
and safety and the envi ronment through a seri es  of DOE Orders . The DOE 
general envi ronmental protect i on pol i cy i s  set forth i n  the " Env i ron
mental Pol i cy Statement , "  DOE  Not i ce 5400 . 1 ,  i ssued by the Secretary on  
January 8 ,  1 986 , and extended on January 7 ,  1 987 . I t  states the DOE ' s  
commi tment to nat i onal env i ronmental protect i on goal s by conduct i ng 
operat i ons  " i n  an envi ronmental l y  safe and sound manner . • .  i n  compl i ance 
with  the l etter and sp i ri t  of appl i cabl e envi ronmental statutes , regu
l at i ons , and  standards . "  Th i s  Env i ronmental Pol i cy Statement al so 
contai n s  a departmental commi tment to "good env i ronmental management i n  
al l o f  i ts programs and at al l of i ts fac i l i t i es i n  order t o  correct 
exi st i ng env i ronmental probl ems , to mi n i mi ze ri sks to the  env i r6nment or u 

publ f c  heal th , and to ant i c i pate and address  potent hI envi ronmental � 
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probl ems before they pose a threat to the qual i ty o f  the env i ronment or 
publ i c  wel fare . "  Further, " i t  is DOE ' s  pol i cy t h at efforts to meet en
v i ronmental obl i gat i ons  be carri ed out con s i stentl y  acros s al l opera- . 
t i ons  and among al l f i el d  organ i zat i ons  and programs . "  

The SSC wou l d be constructed and operated as a Federal l y  funded research  
and devel opment center . The operat i ng contract woul d i ncl ude a cl ause 
i n  wh i ch the DOE el ects to en force heal th  and safety requ i rement s  and 
wh i ch makes compl i ance w i th al l rel evant DOE heal t h ,  safety and envi ron 
mental orders a contractual requ i rement . The operat i ng contractor woul d 
al so be respons i bl e  for construct i on .  The maj or DOE orders perta i n i ng 
to the construct i on and operat i on of the s se are bri efl y d i scussed 
bel ow . 

6 . 3 . 1 DOE Order 5440 . 1C ,  Nati onal Envi ronmental  Pol i cy Act (NEPA) 

Th i s  Order establ i shes  respons i b i l i t i es and sets fort h procedures neces 
s ary for t h e  DOE t o  i mpl ement NEPA ,  a s  amended . 

6 . 3 . 2  DOE Order 5430 . 1 8 ,  Envi ronmental Protecti on ,  Safety, and Heal th 
Protect i on Program for DOE Operati ons 

Th i s  Order prov i des  the organ i zat i on ,  ass i gns  respon s i b i l i � es , and �s 
tabl i shes  the components  o f  an envi ronmental protect i on ,  safety , and 
heal th  protect i on program appl i cabl e to al l DOE operat i ons . I t  i s  cur
rently be i ng rev i sed ( 1 988) , and as  a part of the rev i s i on s , i ts 14  
chapters are be i ng i ssued as separate DOE Orders i n  a 5400 seri es . Wh i l e  
compl i ance w i th draft rev i s i on s  ( i . e . , rev i s i ons  not formal l y  approved 
by the DOE )  i s  not requ i red , the SSC proj ect wou l d  be des i g ned to comply  
w i t h  the i ntent of these  draft rev i s i on s .  

C hapters X I  and X I I ,  wh i ch are currently i n  rev i s i on ,  have d i rect appl i c 
ab i l i ty to th i s  E I S .  Chapter X I  prov i des , among other t h i ngs , rad i at i on 
protect i on standards  for occupat i onal  and nonoccupat i onal  exposures . I t  
a l so provi des rad i onucl i de concentrat i on g u i des for a i rborne emi s s i ons  
and l i qu i d  effl uents . Chapter X I  add i t i on al l y  sets forth mon i tori ng 
req u i rements to ens ure that these st andards are met . Chapter X I I  e s 
tabl i shes  pol l ut i on and compl i ance wi th  env i ronmental protect i on l aws 
and wi th Execut i ve Order 12088 . 

The c urrent draft rev i s i on to DOE Order 5480 . 1 B ,  Chapter X I  ( DOE Order 
5480 . xx [March 3 1 ,  1 987 ] ) and draft DOE Order 5400 . 3 ,  prov i de publ i c  
rad i at i on exposure l i m i ts  and add a new sect i on on envi ronmental protec
t i on .  Except under unusual  c i rcumstances , the rad i at i on dose l i m i t  to  a 
member of the  publ i c  i s  1 00 mrem/yr . The deri ved concentrat i on g u i des 
( DCG ' s )  for members of the publ i c  who are not " occupat i onal workers " are 
based on i nput from var i ous  nat i onal and i nternat i dnal  organ i zat i ons  
( pr i mari ly  the I nternat i onal  Commi s s i on on Rad i ol og i c al Protec t i on 
( I CRP» . These DCG ' s  establ i sh al l owabl e upper l i m i t s  o f  rad i o i sotope 
concentrat i ons i n  a i r  and water above natural background l evel s that . 

woul d be a resul t of i ngest i on or i nhal at i on . A more det a i l ed 
d i scus s i on i s  pre sented i n  Append i ces 1 0  and 1 2 .  

1CHP6Z33688 1 5  E IS  Vol ume I Chapter 6 



Federal Permi ts , L i ce,nses , and Other Ent i tl ements 6- 1 6  

The requ i rements o f  the draft reV 1 S l on al so  i mplement regul at i ons  con
cern i ng the protect i on of so i l s ,  aqu i fers , natural waterways , and aqua
t i c  organ i sms aga i nst avoi dabl e contami nat i on by rad i oact i ve materi al s .  
Defi n i t i ve rad i ol og i cal mon i tori ng requ i rements have been establ i s hed ,  
and add i t i onal gu i dance on recommended procedures and act i v i t i es has 
been devel oped . General requi rements al so are i ncl uded concern i ng capa
b i l i t i es to detect and assess unpl anned rel eases of rad i oacti ve materi al 
and rad i ol og i cal consequences . 

6 . 3 . 3  DOE Order 5480 . 4 ,  Envi ronmental Protecti on ,  Safety, and Heal th 
Protecti on Standards 

Order 5480 . 4  spec i fi es and provi des " requ i rements for the appl i cat i on of 
the mandatory envi ronmental protect i on ,  safety , and heal th standards 
appl i cabl e to al l DOE operat i ons . "  Th i s  Order l i sts  both mandatory and 
reference standards that are appl i cabl e to the envi ronmental protect i oR ,  
safety , and heal th program establ i shed by DOE Order 5480 . 1 8 .  

6 . 3 . 4  DOE Order 5483 . 1A ,  June 22 . 1983 

Th i s  Order provi des several requ i rement s  and procedures for the 
establ i shment of an occupat i onal safety program at Government -owned 
contractor- operated faci l i t i es .  
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CHAPTER 7 PREPARE�S AND REV I EWERS 

Those who prepared th i s  [ I S  for the sse are i dent i fi ed bel ow . The 
overal l effort for the Department of Energy was led by Dr . L . - Edward 
Templ e ,  J r . , Execut i ve Di rector , SSC S i te Ta s k  Force , Offi ce o f  Ene rgy 
Research . Robert Sel by ,  D i rector ,  Project Management and Eng i n eer i ng 
D i v i s i on ( PMED) , C h i cago Ope rat i ons Offi ce and Robert Wunderl i ch ,  Dep u ty 
D i rector ,  PMEO , h ad d i rect responsi b i l i ty for the devel opment o f  the 
E I S .  

Rev i ews o f  the analyses  and draft mater i al s  for the Department o f  En2rgy 
were prov i ded by st a ff from : Offi ce of Energy Research ; O ff i ce o f  
General Counsel ; As s i stant Secretary ,  Envi ronmen t ,  Safety ,  and Heal th ; 
As s i stant Secretary ,  Nanagement and Admi n i strat i o n ,  and the Ch i cago 
Operat i ons Offi ce . St a ff contri bu t i ng to the documents  are l i sted 
bel ow ; the i r educat i onal credent i al s  and area of  expert i se are g i ven 
when they are fi rst l i s ted : 

Document Overvi ew 

L .  E .  Templ e 

R .  C .  Sel by 
R .  C .  Wunderl i ch 
R .  H .  Nol an 

D .  G .  Trost 

D .  R .  Getz 
T .  J .  Reese 

V .  L .  Pl'outy 
R .  A .  Mayes 

A .  M .  deBl anc 

Ph . D .  Nucl ear Eng i neeri ng ; Construct i on 
Management 

. M . S .  Nucl ear Eng i neeri ng ;  Project Management 
M . S .  Nuclear Eng i neer i ng ;  Techn i cal  Man agement 
M . S .  Publ i c  Admi n i strat i on ;  Eng i neer i ng 

Management 
A . B .  Pol i t i cal Sci ence ; Real Estate and 

Faci l i t i es Man agemen t 
M . S .  Phys i c s ;  Phys i c i s t ;  Sc i ent i fi c  Admi n i strati on 
M . S .  Geol og i cal Sci ence ; Economi c Geol ogy ; 

Qual i ty Assurance 
J . D .  Law; Envi ronmental L aw 
Ph . D  Envi ronmental Sc i ence ; Env i ronment , Safety , 

and Heal t h  Management 
J . D .  Law, Envi ronmental Law 

Engi neeri ng Anal yses ; Cost Anal yses 

J .  R .  Scango 
J .  R .  San ford 
D .  R .  Lehman 

1 .  E .  El i off 

Decommi ssi on i ng 

D .  R .  Getz 
J .  R .  Sanford 
1 .  E .  El i off 
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B . S .  Mechan i cal  Eng i neer i ng ;  Proj ect' Management 
Ph . D .  Phys i cs ;  Accel erator Phys i cs 
B . S .  C i v i l  Engi neeri ng ; Con struct i on Proj ect 

Management 
Ph . D .  Phys i cs ;  Accel erator Phys i cs 
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land Acqui s i t i on 

D .  G .  Trost 

Affected Envi ronment 

R .  C .  Wunde ��l i ch 
N .  Swi ft 
J .  J .  Nel sen 

W. S .  Wh i t e 

Geol ogi cal Analyses 
and Earth Resources 

D .  R .  Lehman 
T .  A. Sa i l l  i eul 
T. J .  Reese  

Water Resources 
and Water Suppl y 

O .  R .  Lehman 
D .  R �  Getz 
T .  A .  Ba i l l i eul 

Preparers and Rev i ewers 7 - 2  

B . S .  Chemi cal Eng i neeri ng ; Techn i cal Management 
Ph . D .  Env i ronmental Eng i neeri ng ; Heal th 
Phys i cs ;  Envi ronmental Sci ence 
Ph . D .  B i o l og i cal  Engi neeri ng ; Env i ronmental 
Sci ence 

M . S .  Geol ogy ; Geol ogy 

Ai r Qual i ty and Noi se and 
Vi brat i on ( Bl asti ng) 

R. C .  Wunderl i ch 
N .  Swi ft 

Waste Management 

D .  R .  Getz 

Ecol ogi cal Resources 

J .  J .  Nel sen 

land Resources 

D .  G .  Trost 

Soci oeconomics and 
. Infrastructure 

R .  A .  Z i ch 
H .  K .  Mi tchel l 
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B . S .  Economi cs ; Procurement Manager 
M . B . A .  Procurement 
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Cul tural Resources 

R .  C .  Wunderl i ch 

Sceni c and Vi sual 
Resources 

J .  R .  Scango 

Occupati onal Safety and 
Publ i c  Heal th and Safety 

D .  R .  Getz 
J .  R .  Sanford 
J .  J .  Nel sen 
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As s i stance was provi ded t o  t h e  DOE by t h e  staff of RTK, a jo i nt venture 
of Kai ser �ng i neers , Tudor Eng i neeri ng , and Kel l er and Gannon - Kn i ght , 
and several s ubcontractors and consul tants . Subcontractors wer�: The 
Earth Technol ogy Corporati on ,  S i tex , I nc . , and Robert D .  N i ehaus Asso
c i ated . Cons ul tants were : Larry Headl ey ( scen i c  and v i sual resources) , 
R. W .  Ramsey , Jr .  ( radon emanat i on ) , and J .  P .  Corl ey ( rev i ewers of 
rad i ati on i ss ues ; heal th i mpacts asses sment ) . The ass i stance provi ded 
i nc 1 uded eng i neeri ng support , geotechn i  ca 1 support , .  and envi ronmenta 1 
anal yses . Tbese support efforts and anal yses were based on the body of 
research and devel opment fi ndi ngs (See Chapter 9 ,  Pri nci pal References ) , 
the proposal and suppl emental data submi tted . by the BQL states , and 
publ i cl y  avai l abl e i nformati on concern ing the seven reg i ons  of the s i te 
al ternat i ves . 

RTK programmati c  overv i ew was prov i ded by Dr � G .  Mack Ri ddl e ( Ph . D .  
C i,v i l  Eng i neeri ng ; Project Management ) ,  SSC Project Man ager .  
Dr . Beverl y S .  Ausmus ( Ph . D .  Eco�ystem Anal ys i s ;  Systems Ecol ogy) served 
as the E I S  Tas k Manager , and Robert Schenker (M . S .  Env i ronmental Eng i 
neer i ng )  served as Deputy E I S  Task Manager . I n format i on serv i ces were 
prov i ded by Ethel Q .  McDonal d (M . S .  L i brary and I n for�at i on Sci ence) , 
ass i sted by V i ctor i a C .  Smi th , i ncl ud i ng Pri nci pal References (Chapter 
9 ) , l i terature ci ted , and bi bl i ograph i es for each proposed s i te .  
Qual i ty Assurance Manager was Frances Dool ey (M . S .  Nucl ear Eng i neer i ng) . 
Edi tori al and product i on support was l ed by JoAnn Ugol i n i , ass i sted by 
Nyd i a Aval os , Kay Braggs ,  Paul a Di erkop , Marl ene Fri edl ander , 
Anal i sa Ghent , RQx i e  Harri s ,  Oona V .  Jackson , El fe R .  Kuesters , 
Mynor Lau Compar i n i , Dei rdre Levenson , Heather MacDougal l ,  Gwen Mi l l er ,  
Janet Mardes i ane , Jacquel i ne McKi nl ey ,  Nancy Overtone ,  Jan i ne C .  Qu i nn ,  
Rob i n Reames ,  Yvonne L .  Sch i bsted , Judy Torri son , Wi l l i am Tuohy ,  and 
Lori Ann Wal ker. 

RTK techn i cal staff contri buti ng to the preparati on of the deta i l ed 
anal yses are i dent i fi ed as fol l ows : 
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Vol ume I 

Lead - Laura A .  Hofman 

Matthew L .  Werner 
R ichard L .  Bateman 
Derri ck  J .  Col eman 
Mark A .  Strehl ow 

Paul a A .  Tri noskey 

Mark A .  Gol embi ews ki  
D i l i p  G .  Deras ary 
Sharron E .  Rogers 

Sal l y  L .  H i gman 

Sur-en Dakess i an 
Robert D .  N i ehaus 
Robert W.  Schenker 
Lawrence C .  Headl ey 
Rai ner Rungal d i er 

Vol ume I IA 

Lead - JoAnn Ugol i n i  

Vol ume l IB 
Lead - Sal l y  L .  H i gman 

Vol ume I I I  

DOE S i te Task Force Staff 

Vol ume IV 

Lead - Robert W. Schen ker 

Append i x  1 

Preparers and Rev i ewers . 7 - 4  

B . S .  Chemi cal Eng i neer i ng ;  Eng i neeri ng and 
Mi t i gat i on 

Ph . D .  Geol ogy ; Geol ogy 
Ph . D .  Hydrol ogy ; Groundwater Hydrol ogy 
Ph . D .  Geomorphol ogy ; Surface Water Hydrol ogy 
B . S .  Chemi cal Eng i neeri ng ; A i r  Pol l ut i on 
Model l i ng and Control 
M . S .  Phys ics ; Heal th Phys i cs and Heal th Ri sk 
Assessment 
M . S .  Industr i al Heal th ; Heal th Hazards 
B . S .  Chemi cal Eng i neer i ng ;  Waste Treatment 
M . S . P . H .  Envi ronmental Sci ences and 
Eng i neeri ng ;  Ecol ogy 
M . P . I .  Urban and Reg i on al Pl ann i ng ,  M . A .  
Government ; Land Use 
Ph . D .  So i l  Phys i c s ;  So i l  Sci ence 
Ph . D .  Economi cs ; Soc i oeconom i c s  

M . L . A ;  Scen i c  and V i sual Resources 
M . S .  C i v i l  Eng i neeri ng ;  Structural 
Eng i neeri ng 

Lead - Don al d W .  Scapuzz i A . A .  C i v i l  Eng i neer i ng ;  Tunnel l i ng 

Ra i ner Rungal d i er 

Doug l as R .  Boyd 
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B . S .  Chemi cal Eng i neeri ng ; Engi neeri ng and 
Decommi ss i on i ng 
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Appendi x  2 

Lead - Mack Ri ddl e 

Rai ner Runga1 d i er 
Wu- Ch i eh Cheri 

Donal d W . Scapuzzi 

Appendi x 3 

Lead - Dougl as R .  Boyd 

Paul a A .  Tri noskey 

Append i x  4 
Lead - Lor C .  Gehret 

Sal l y  L .  H i gman 
Donal d W .  Scapuzzi 

Appendi x  5 

Lead - Laura A .  Hofman 

Matthew L .  Werner 
R i chard L .  Bateman 
Mark A .  Strehl ow 

Paul a A .  Tri noskey 
Mark A .  Gol embi ewski 
D i 1 i p G .  Derasary 
Sharron E .  Rogers 

Sal ly  L .  H i gman 
Suren Dakess i an 
Robert D .  N i ehaus 
Robert W. Schenker 

Edward B .  We i l  
Lawrence C .  Headl ey 

Appendi x 6 

Lead - Matthew L .  Werner 

Khosnow Bakhtar 
Brenda S .  Meyer 
Bruce A . Schel l 
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Ph . D .  C i v i l Eng i neeri ng ; Structural Eng i neeri ng ;  
Cost Est i mat i on 

M . S .  Structural Eng i neeri ng ; Eng i neeri ng 
Des i gn 

A . B .  Astronomy ,  M . A .  French ; Land 
ACCUli s i ti on 

Ph . D .  Mi n i ng Eng i neeri ng ; Mi n i ng Engi neeri ng 
M . S .  Geol og i c  Eng i neer i ng ;  Geol og i c  Engi neeri ng 
B . S .  Geol ogy ; Geol ogy 
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Append i x  7 

Lead - Richa.rd L Bateman 
Lead - Derr i c k  J .  Col eman 

Geral d D .  B i ckel 
Patri ci a D. Royalty 
Phi l i p K .  F. Tang 

Appendi x  8 

lead - Mark A .  Strehl ow 

R i chard o .  Smi th 

Append i x  9 

Lead - Mar� A .  Strehl ow 

Ri chard O. Smi th 

Appendi x 10 

Lead - Paul a A. Tri noskey 

Mark A .  Gol emb i ewski" 
Di 1 i p Derasary 
Fran k S .  Gee 
Jou Hwang 

Ph i l i p K . F .  Tang 

Appendi x  1 1  

Lead - Sharron E .  Rogers 

Jack El der 
Anuj a Pari kh 

Append i x  12 

Lead - Paul a A.  Tri noskey 

Mark A .  Gol embi ewski  
Fran k S.  Gee 
Jou Hwang 
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Preparers and Rev i ewers 7-6  

M . S .  C i v i l  Eng i neer i ng ;  Surface Water Hydrology 
B�A., Earth Science ; Groundwater HydrGlogy 
B . S. Earth Sci ences; Database Anal ys i s ,  
Hydrol ogy 

B . S .  Chemi cal Eng i neeri ng ;  Noi se Model l ing 

B . A. Phys ics ; Heal th Phys i cs 
Ph . D .  Healt h Phys i cs ;  Heal th  Phy sics and 
I ndustri al Hyg i ene  

Ph . D . , Ecol ogy ;  General Ecol ogy 
M . S .  Geography ; Commerc i al l y ,  Recreational 1 y, 
or Cul tural ly Important Spec i es 
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Appendix 13  

Lead - Sal l y  L .  H i gman 

John J .  B i l l ov i ts 
Suren Dakes s i an 

Appendi x  1 4  

Lead - Robert W .  Schenker 
Ki r i t Patel 
V i ctor Steffen 

Lead - Nathan Gal e 

C .  M i chael Costanzo 
L .  J .  Gorenfl o 
Robert S i l  sbee 
Aaron Gol d schm i dt 
Robert McG i l l i vray 
Tacy Costanzo 

Appendi x  1 5  

Lead - Edward B .  Wei l  

J i  1 1  Wei s bord 

Appendix  1 6  

Lead - Lawrence C .  Headl ey 

Preparers and Rev i ewers 7 - 7  

B . A .  Geography ; Land Use 

M . S .  Chem i cal Eng i neer i ng ;  Transportat i on 
B . S .  El ectri cal Eng i neer i ng ;  Ut i l i t i es 

Ph . D .  Geography ; Soci oeconomi cs 

Ph . D .  Geography , Soci oecon i mi cs 
Ph . D .  Geography , Soci oeconomi cs  
B . A .  Economi cs , Soci oeconomi cs 
M . A .  Geography , Soci oeconomi cs  
Ph . D .  Economi cs , Soc i oeconomi cs 
B . A .  Geography , Soc i oeconomi cs  

M . A .  Appl i ed Archaeol ogy ; Cul tural Resources 

Other contri butors to the E I S  s upport i ncl uded : V i nce Garc i a ( Systems 
Programmer) , Kathe B i ckford ( Qual i ty Ass urance Techn i c i an ) , Nancy Hodge 
(Adm i n i strat i ve Ass i stant ) , and Arl ene Th i es sen ( Secretary ) . A spec i al 
study on " Effects of  the Noi se from Con struct i on and Operat i on s  of  the 
Superconduct i ng Super Col l i der on Sel ected Endangered and Decl i n i ng 
B i rd s  and An i mal s "  was prov i ded by Ann E .  Bowl es , F .  T .  Aubrey , and J .  
R .  Jehl , Jr . , of Sea Worl d Research Inst i tute under s ubcontract to RTK . 

Contr i but i ons  were al so made by the fol l owi ng DOE st aff members and con 
tractor support personnel : M i ke Al derson , John Caffrey , Sh i l'l ey 
Derfl i nger, Doug Duarte , Joyce Esworthy , Robert Green , Tammy Green , 
Gene Hughes , Ann Lee , Ann a  Lowe , Terri e  Ray ,  Mi chael Wol fe , and 
Judy V i rt s .  Programmat i c  overvi ew was provi ded by Dr . R .  E .  D i ebol d ,  
D i rQctor SSC Di v i s i on ,  Off i ce of Energy Research , Dr .  L .  E .  Templ e ,  and 
G .  J .  Scango . 

Support to the E I S  was al so provi ded to the DOE by a techn i cal  support 
contract i n  Argonne Nati onal Laboratory (ANL)  under the s uperv i s i on of 
Anthony J .  Dvorak ( Ph . D .  Pl ant Ecol ogy) , i ncl ud i ng personnel from ANL ' s  
Energy and Env i ronmental Systems D iv i s i on ( EES) , from Battel l e  
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Memori al I nst i tute {MI } , and i t s  Col umbus D i v i s i on ,  from Los Al amos 
Techn i cal Associ ates ( LATA ) , and from Tetra Tech ,  I nc . , (Tt) . The 
support i nc l uded : 

Programmati c  Revi ew; Cumul ati ve/Secondary Impacts Guidance : 

El i zabeth A .  Stul l (ANL )  

Comment Categori zat ion 

Gary 'J . Marmer , Lead (ANt) 

M i chael A .  Lazaro (ANL)  

R i chard L i eb i ch  (ANL )  
Lynn Mal i nowsky (ANt ) 
Jul i e  Muzzarel l i  (ANl)  
S .  Jay Ol shansky (ANt ) 

Steven C .  Patzer (ANt) 

R i ch ard U.  Pearl (ANt) 
Ch i - Sheng Wang (ANL)  

Stan l ey A .  Zwi c k  (ANL)  

Wetl ands Fi el d Surveys 

I hor  Hl chowskyj (ANL )  
John  R .  Kruw�el (ANt) 
Ki rk E .  LaGory (ANL)  
W i l l i am S .  V i n i kour , 

Lead (ANt)  

Publ i c  Meeti ng Support 

Ph . D .  L i mnol ogy ; Aquati c  Ecol ogy 

Ph . O. Phys i cs ; NEPA Ass i stan.ce 

M . S .  Envi ronmental  Sci ences & Engi neeri ng ; 
A i r Qual i ty/No i se 
B . E . E . El ectri cal Eng i neeri ng ; Noi se 
M . S .  Archaeol ogy ; Archaeol ogy 
B . S .  B i ol ogy ; B i ol ogy 
Ph . D .  Soci ology ; Soci oeconomi cs/ 
Demograph i cs 
B . S .  Chemi cal Eng i neer i ng and M . B . A . ; 
Chemical Eng i neer i ng 
M . A .  Geol ogy ; Earth Resources 
Ph . D .  Mechani cal Eng i neer i ng ;  Mechan i cal 
Eng i neer i ng 
Ph . D .  Phys i c s ;  Phys i cs 

Ph . D .  Zool ogy ; Aquati c  Ecol ogy 
Ph . D .  Ecol ogy ; Techn i cal Management 
Ph . D .  Zool ogy ; Terrestri al Ecol ogy 

M . S .  B i ol ogy ; Ecol og i cal  Resources/ 
Wetl ands  and Fl oodpl a i n s  

Antcn i os Antonopoulos (ANt)  Ph . D .  Plant PaUrology ; Plant Pathology 
Cynth i a  Boggs -Mayes (ANt) M . S .  Heal th  Phys ics ; Heal th Phys i cs 

Comnent Response Techni cal Support to RTK 

Water Resource s 

Al b i n Brandstetter ( BMI ) 
Gregory E .  Kupi ll a s  (Tt)  
Stephan C . L .  Y i n  (ANL )  

l CHP7A336888 

Ph . D .  Hydrol ogy , Surface Water Hydrology 
M . S . Hydrology ,  Water Supply 
M . S .  C i v i l  Eng i neeri ng ,  Surface Water 
Hydrol ogy 
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A i r  Qual i ty/No i se 

M i chael A .  Lazaro (ANl)  

R i chard l 1 e b i c h  (ANL)  
Charl es W .  Rodman ( BMI ) 
Ph i l i p  R .  St i cksel ( BN I )  

Ecol og i cal Resources  

M i chael R .  Thomas (ANL)  
Jody A .  Za i tl i n  (Tt ) 

W i l l i am S .  V i n i kour (ANL )  
Ki rk E .  LaGory (ANt ) 
I hor H l ohowskyj {ANL}  
Kay Johnson ( Tt )  

Leu D .  Montroy (Tt)  
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M . S .  Envi ronmental Sci ence & Eng i neeri ng ; 
A i r Qual i ty ,  Noi se 
B . E . E .  E l ectri cal  Eng i neeri ng ; Noi se 
B . S .  Phys i cs ;  Noi se 
Ph . D .  Meteorol ogy ; Ai r Qual i ty . 

Ph . D .  Natural Resource Management ; 
Threatened and Endangered Spec i es 
M . A .  Mari ne B i ol ogy ; Sens i t i ve Habi tat 
Assessment 

M . S .  B i ol ogy ; Wetl ands Assessment 
Ph . D .  Zool ogy ; Wetl ands As sessment 
Ph . D .  Zool ogy ; Wetl ands Assessment 
Ph . D .  Envi ronmental Heal th ; General 
Ecol ogy 
Ph . D .  Aquat i c  Ecol ogy ; Sens i t i ve Habi tat 
As sessmen t 

Heal th , Safety & Waste Management I s sues 

John W.  Peel ( LATA) 

Jerry D .  Rench ( BM I ) 

Stanl ey A .  Zwi c k  (ANL)  

Land Resou rces 

George Loudder ( 8MI ) 

Soci oeconom i cs 

Er i c Rob i n  Meal e ( BM I )  
S .  Jay Ol shansky (ANL ) 
Ronal d C .  Sundel l ( ANL ) 

R .  Gary Wi l l i ams (ANL)  

Ph . D .  Env i ronmental Heal th ; Heal th 
Phys i cs 
Ph . D .  Envi ronmental Heal th ; Heal th 
Phys i cs 
Ph . D .  Phys i cs ;  Waste Management 

B . S . Government ;  Real E state Val ues 

M . S .  Economi cs ; Soci oeconomi cs  
Ph . D .  Soc i ol ogy ; Demograph i cs 
M . U . P .  Urban & Reg i onal P l ann i ng ;  
Pl ann i ng 
Ph . D .  Soc i ol ogy ; Soci oeconomi cs 

Comment Summary Document Support 

Hel en Latham ,  Lead ( BM I )  
Ri chard E .  Toohey 
Steven Y .  Tsai  

lCHP7A336889 

B . A .  Journal i sm ;  Techn i cal Wri t i ng 
Ph . D .  Nucl ear Eng i neer i ng ;  Abstract i ng 
Ph . D .  C i v i l  Eng i neer i ng ;  Abstract i ng 
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Add i t i onal support was provi ded by the fol l ow i ng members of EES who 
rev i ewed methodol og i es u s ed for the assessments and prov i ded methodol ogy 
g u i dance : 

Sue Ann Curt i s  

R i chard H .  Pearl 

S .  Y .  Chen 

James H .  Opel ka 

Darryl l 01 sen 

Lesl i e  A .  Pod 

ICHP7A3368810  

Ph . D .  Anthropol ogy ; Cul tural Resources 

M . A .  Geol ogy ; Earth Resources 

Ph . D .  Nucl ear Eng i neer i ng ;  Decommi s s i on i ng/ 
Heal th and Assessments 

Ph . D .  Phys i cs ;  Decommi s s i on i ng/Heal th and 
Safety Asses sment 

Ph . D .  Reg i onal Pl ann i ng ;  Soc i oeconom i cs 

M . S .  Nucl ear Eng i neeri ng ; El ectri c Ut i l i t i es 
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CHAPTER 8 

DISTRIBUTION 

The following is a partial distribution list for the SSC EIS. It is organized into seven major 
categories as shown below. 

I. Government 

A Federal Officials 

1. United States Senate 
2. United States House of Representatives 
3. Federal Agencies!Departments 

B. State Officials 

1. Governors/Proposers 
2. State Legislators 
3. State and Local Officials 
4. District of Columbia State Offices 

II. Native American Tribes and Individuals 

III. Libraries 

IV. Environmental Groups 

V. Landowners and/or Interested Persons 

VI. News Media 

VII. Other 
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I. Governlnent 

A. Federal Officials 
1 .  United States Senate 

Arizona 

Honorable Dennis Deconcini 
United States Senate 

Honorable JotTn ·McCain 
Ur.ited States Senate 

Colorado 

Honorable William L. Armstrong 
United States Senate 

Honorable Timot�y E. Wirth 
United States Senate 

I l linois 

Honorable Alan J. Dixon 
United States Senate 

Honorable Paul Simon 
United States Senate 

Michigan 

Honorable Carl Levin 
United States Senate 

Honorab!e Donald W. Reigle, Jr. 
United States Senate 

North Carolina 

Honorable Jesse Heims 
United States Senate 

Honorable Terry Senford 
United States Senate 

Tennessee 

Honorable Albert Gore, Jr. 
United States Senate 

Honorable Jim Sasser 
United States Senate 

Texas 

Honorable Uavd Bantsen" 
United States Senate. 

Honorable Phil Gramm 
United �atas. Ssmrt., 

Honorable Quentin Burdick 
Chairman 
Environment and Public Works 

� Honorabfe PateN: Damellicj, 
· Senate Committee on Energy and Natural 

Resources 

Honorable Wendell H. Ford 
Senate Committee on Energy and Natural 
Resources 

Honorable Mark O. Hatfield 
Senate Committee on Appropriations 

· Honorable J. Bennett.Johnston 
. Chairman 
Senate Committee on Energy and Natufal. 
Resources 
Chairmen 
'Subcommittee on Energy and Water 
Development 

-Senate Committee on .4.pproprlations 

• Honorable James A. McClure 
Senate Committee on Energy and Natu,a/ 

,Resources 

Honorab!e Robert Stafford 
Environment and Public Works 

Honorable John C. Stennis 
Senate Committee on Appropriations 

2. United States House of 

Honorable Dan Schaefer 
House of Representatives 
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Honorable Patricia Schroeder 
House of Representatives 

I l linois 

Honorable Terry L. 8ruce 
House of Representatives 

Honorable Philip M. Crane. 
, HOuse. Qf'Ffepresentatill8s 

Honorable Jack Davis 
House of Representatives 

Honorabl« Harris W. ,F1IlII'861 
House of Representatives 

, HanoJabla. J:-OeMis. Hastert 
; House of Representatives 

• Honorable- tynn ,.,. Martin 
Hwsrf at RlJptuentatiiles 

. Honarabllt Robert H. Maliel 
House of Representatives 

Michigan 

Honorable Bob Carr 
HousecotRepntsentatil/:8'S 

Representatives 
----!....-------- , HaRClnilbIa caJ&)E l(llda, 

Arizona 

Honorable Jim Kolbe 
Hout.e of Representatives 

·HoF\O(able John J. Rhodes, III 
House of Representatives 

Honorable Bob Stump 
House of Repreeentatives 

Honorable Morris K. Udall 
House of Representatives 

Colorado 

Honorable Hank Brown 
House of Representatives 

Honorable Joel Hefley 
House of Representatives 

House of Representatives 

Honorablo Carl D. Purse!I ' 
House of Representatives 

Honorable 8m Schuette 
House of Representatives 

Honorable Howard Wolpe 
House of Representatives 

North Carolina 

Honorable Howard Coble 
House of Representatives 

Honorable David E. Price 
House of Representatives 

Honorable Tim Valentine 
House of Representatives 
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Tennessee 

Honorable Bob Clement 
House of Representatives 

Honorable Jim Cooper 
House of Representatives 

Honorable Bart Gordon 
House of Representatives 

Texas 

Honorable Joe Barton 
House of Representatives 

Honorable John Bryant 
House of Representatives 

Honorable Martin frost 
House of Representatives 

Honorable Ralph M. Hall 
House of Representatives 

Honorable Tom Bevill 
House Committee on Appropriations 

Honorable Silvio O. Conte 
House Committee on Appropriations 

Honorable Marilyn Ucyd 
House Committee on Science, Space, and 
Technology 

Honorable Manuel Lujan, Jr. 
House Committee on Science, Space, and 
Technology 

Honorable Sid Morrison 
House Committee on Science, Space, and 
Technology 

Hono[!\ble John T. Myers 
House Committee on Appropriations 

Honorable Robert A. Roe 
Chairman 
House Committee on Science, Space, and 
Tech.:c!ogy 

Honorable Jamie L. Whitten 
Chairman 
House Committee on .AfJpropriations 

3. 

Arizona 

Federal Agencies/ 
Departments 

Mr. D. Dean Bibles 
U.S. Department of the Interior 

Mr. Henri R. Bisson 
U,S. Depal1rnent of the Interior 

Ms. Lynn H. Engdahl 
U.S. Departm'ent of the Interior 

Mr. Stephen G. Smarik 
U.S. Department of Agriculture 

Mr. Sam F. Spiller 
U.S. Department of the Interior 

California 

Ms. Loretta Barsamian 
U.S. Environmental Protection Agency 

Mr. Robert S. Joe 
U.S. Department of the kmy 

Ms. Patricia S. Port 
U.S. Department of the Interior 

Colorado 

Mr. Sheldon G. Boone 
U.S. Department of Agriculture 

Mr. Jeffrey D. Opdycke 
U.S. Department of the Interior 

Mr. Richard A Strait 
U.S. Department oi the Interior 

District of Columbia 

Mr. Bruce Blanchard 
U.S. Department of the Interior 

Mr. William Boesman 
Ubrary of Congress 

Ms. Judy Bos1ock 
Office of Management and BIJdget 

Mr. Richard Brogen 
Office of Management and Budget 

Mr. Robert B. Bush 
Advisory Council on Historic Preservation 

Mr. Robert K. Dawson 
Office of Management and Budget 

Mr. Uoyd A Duscha 
U.S. Army Corps of Engineers 

Mr. Robert Fairweather 
Office of Management and Budget 

Dr. Wiiliam R. Graham 
Science Advisor to the President 
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Honorable Charles E. Grassley 
U.S. Senate 

Mr. Marshall P. Jones, Jr. 
U.S. Department of the Interior 

Mr. Van McMurtry 
U.S. Senate 

Mr. Gerald D. Patten 
U.S. Department of the Interior 

Mr. Richard Sanderson 
U.S. Environmental Protection Agency 

Dr. Julian Shedlovsky 
National Science Foundation 

Mr. Peter Smith 
U.S. Department of AgricultJfe 
Mr. Richard M. Smith 
U.S. Department of Agriculture 

Ms. Susan Spencer 
The \lVhite House Office 

U.S. Army Corps of Engineers 
Washington, D.C. 

Georgia 

Dr. David E. Clapp 
Center for Environmental Health and Injury 
Centrol 

Mr. James H. Lee 
U.S. Department of the Interior 

Mr. Sheppard Moore 
U.S. Environmental Protection Agency 

Illinois 

Mr. John J. Eckes 
U.S. Dtlpartment of Agriculture 

Mr. John Evanoff 
U.S. Department of Energy 

Mr. William D. Franz . 
U.S. Environmental Protection Agency 

Ms. Sheila M. Huff 
U. S. 06partment of the Interior 

Mr. Richard C. Neison 
U.S. Department of the Interior 
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Mary!and 
Mr. Glenn Kinser 
U.S. Deportment of the Interior 

Michigan 
Mr. Homer R. Hi;ner 
U.S. Department of P.gricultw. 

Ms. Margaret T. Kolar 
U.S. Department of the Intaricr: 

Ms. Christine Uetzau 
U.S. Department of �ricultur.e 

Mr. Gary R. Mann�sto 
U.S. [;e�"r(ment of the Army 

New Mexico 
Mr. Raymond P. Churan 
U,S. Department of the Interior 

Nebraska 
Mr. £fdon E. Strine 
U.S. Department of the Alroy 

North Carolina 
Mr. L 1<. Gantt 
U.S. Department of the Interior 

Mr. Hawk 
U.S. Department of Justice 

Ml. Bobby J. Jones 
U S. Department of Agriculture' 

Mr. Pau' A. Nolan 
U.S. Department of Justice-. 

Mr. David H. P.acklray 
U.S. Department of the Interior 

Cclon&! Paul W. Woodbury 
U.S. Dep3!tment of the Army 

Tennessee 

Mr. Ben Atchley 
U.S. Senate 

Colone! Stephen P. Condon 
U.S. NI Force 

Mr. Jerry S. Lee 
, U.S. Department of Agriculture 

, Mr. Ferdinand Quinones 
U.S. Department of the Interior 

Mr. Bob Reed 
U.S. Department of Energy 

Mr. Edward A. Starbird 
U.S. Department of the Army 

Mr., Dougla B. Winford 
U;S. Depa.1ment of the Interior 

Texas 
11;$. Army Co.;>s of Englneers 
Enn!I, TX 

Mr. David A. Curtis 
U.s. Department of the Interior 

Mr. Harry W. Oneth 
, U;S. Department of Agriculture 

'. Colonal John E. Schaufefberger 
U;S. Department of the Atmy 

Me. Norm Thomas 
U.S; Environmental Protection Agency 

B., State Officials 
1 .  Governors and 

Proposers 

Arizona 

Honorable Rose Mofford 
, Governor of Arizona 
Phoenix, Kl 85007 

Colorado 
Hanorabre Roy Romor 
Governor of Colorac!o 
Denver, CO 80203 

IMmois 
Honorable James P... Thompson 
GOvernor of Illinois 
Springfield, IL 62705 

Michigan 
Honorable James J. Blancha«:i 
Governor of Michigan, 
Lansing, MI 48909 
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North Carofina 
Honorable James G. Martin 
Governor of North Carolina 
Raleigh, NC 2761 1 

, Cr. Earl R. MacCormac 
Governor's Science Advisor 
OffIce of the Governor 
Raleigh, NC 2761 1 

Tennes!Jee 

Honorable. Ned �Whert8f 
Governor of Tennessee 
Nashville, TN 37219 

Tess 
Honorable William P. Clements; Jr. 
Governor of Texas 
Austin, TX 7871 1 

Mr. Morton Meyerson 
O:airman 
Texas National Research Laboratory 
Austin, TX 78758 

2. State Legislators 

AriZona 

Mr. Donald R. Aldridge 
Lake Havasu Cit'/, Kl 86403 
Ms. Lela.ftJstoo, 

P hoenix, AZ a5Q19 

Mr. Gus Arzberger 
Willcox, AZ 85643 

Mr. Bart Baker 
Hereford, PZ. 85643 
Ms. Janie. K� 8i'ewer 
Peoria, AZ 85345 

Mr. Jack A Brown 
St. Johns, f.Z 85936 
Ms. Brenda Bums 
GI'Adaie, AZ 653l."'3 
Mr. Carmen Calero 
Tucwn, AZ 85714 

MI. [lllve Carson 
PIG900tt, AZ 6e3Q2' 
Mr. Pe!e Cotpstein. 

, Paradise Vaaay; AZ 35253 
Mr. William J. De Long, 
TIJ�, AI 8571t 
Mt: Bob Canny 
Utchtield Park, PIZ. 85340 

• Mr. Bill Engl1sh 
Siefl8 Vista, AZ 8S635 

ML Ka(sn English 
FTagstliff,.AZ 8S001 

Mr. Reid Ewing 
Tuscon, AZ 85716 
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Mr. Tony Gabaldon 
Aagstaff, p.;z 86001 

Mr. Gary Giordano 
Phoenix, p.;z 85029 

Mr. Peter Goudinoff 
Tucson, p.;z 85705 

Mr. Jim Green 
Tucson, p.;z 85710 

Mr. Herb Guenther 
Tacna, p.;z 85352 

Ms. Jaime P. Gutierrez 
Tucson, p.;z 85745 

Mr. Art Hamilton 
Phoenix, p.;z 85031 

Mr. Benjamin Hanley 
Window Rock, p.;z 86515 

Mr. A. V. Hardt 
Globe, p.;z 85501 

Mr. Jim Hartdegen 
Casa Grande, p.;z 85222 

Mr. Larry Hawke 
Tucson, p.;z 857 1 1  

Mr. John U .  Hays 
YarneU, p.;z � 
Mr. James Henderson, Jr. 
Window Rock, p.;z 86515 

Ms. Bev Hermon 
Tempe, p.;z 85282 

Mr. Chris Herstam 
Phoenix, p.;z 85028 

Mr. Jeffrey J. Hill 
Tucson, p.;z 85730 

Mr. Heinz R. Hlnk 
Scottsdale, p.;z 85253 

Mr. Phillip Hubbard 
Tucson, p.;z 85714 

Mr. Roy Hudson 
Apache Junction, p.;z 85220 

Ms. Jane D. Hull 
Phoenix, p.;z 85C2O 

Mr. Bob Hungerford 
Phoenix, p.;z 85019 

Mr. Jack Jackson 
Window Rock, p.;z 86515 

Mr. Jack B. Jewett 
Tucson, p.;z 85740 
Mr. Leslie W. Johnson 
Mesa, p.;z 85203 
Mr. Peter Kay 
Phoenix, p.;z 85018 

Ms. Sandra Kennedy 
Phoenix, p.;z 85040 
Mr. Mark W. Killian 
Mesa, p.;z 85206 
Mr. John King 
Phoenix, p.;z 85016 

225-775 0 - 88 - 19 ( 1 )  

M'. John Kromko 
Tucson, p.;z 85719 

M'. Carl J. Kunasek 
Mesa, p.;z 85207 

Mr. Joe Lane 
Willcox, p.;z 85643 
Mr. Greg Lunn 
Tucson, p.;z 85712 

MIl. Carol Macdonald 
Safford, p.;z 85548 
Mr. John T. Mawhinney 
Tucson, p.;z 85740 
MIl. Debbie McCune 
Phoenix, p.;z 85031 

Mr. PoJbert J. Mclendon 
Yuma, p.;z 85364 
Mr. Jim Meredith 
Ptloenix, p.;z 85018 

MIl. Karen Milia 
Glendale, p.;z 85306 
MIl. Jenny Norton 
Tempe, p.;z 85283 
Mr. Jones Osborn 
Yuma, p.;z 85364 
Mr. Richard Pacheco 
TloIcson, p.;z 85746 

Mr. Manuel Pena, Jr. 
Phoenix, p.;z 85005 
Mr. James B. Ratliff 
Sun City, p.;z 85351 

Mr. Bobby Raymond 
Pboenlx, p.;z 85015 

MIl. Cindy Resnick 
TloIcson, p.;z 85746 

Mr. Peter D. Rioa 
Hayden, p.;z 85235 

MIl. Betty Rockwell 
Phoenix, p.;z 85004 
MIl. Polly Rosenbaum 
Globe, p.;z 85502 
Mr. Armando Fkliz 
Phoenix, p.;z 85040 
Mr. S. H. Fklnyan 
Utchfield Park, p.;z 85340 

Mr. Jim Skelly 
Scottsdale, p.;z 85251 

Mr. James J. Sossaman 
Higley, p.;z 85236 
Ms. Lela Steffey 
Mesa, p.;z 85203 
Mr. Jacque Steiner 
Phoenix, p.;z 85016 

Mr. Alan J. Stephens 
Phoeniz, p.;z 85040 
MI. Don Strauch 
Mesa, p.;z 85201 
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fA". Wayne Stump 
Phoenix, p.;z 85021 

Mr. Jack J.  Taylor 
Mesa, p.;z 85203 
M'. Doug Todd 
Tempe, p.;z 85283 
MIl. Carolyn Walker 
Phoenix, p.;z 85030 
Mr. George Weisz 
Phoenix, p.;z 85015 

MIl. Nancy Wessel 
Phoenix, p.;z 85023 
Mr. Tony West 
Phoenix, p.;z 85030 
Mr. John Wettaw 
Flagstaff, p.;z 86001 

Mr. Jim White 
Phoenix, p.;z 85027 
Mr. Earl V. Wilcox 
Phoenix, p.;z 85035 

Colorado 
Mr. Wayne Allard 
Loveland, CO 80537 

MI. Bonnie J. Allison 
Edgewater, CO 80214 

Mr. Don Ament 
Riff, CO 80736 

Ms. Norma Anderson 
Lakewood, CO 80227 

..... VlClde Armstrong 
Grand Junction, CO 81501 

Mr. David E. Bath 
Alvada, CO 80005 

Mr. James D. Beatty 
Fort Collins, CO 80524 

Mr. Leo Berger 
Longmont, CO 80501 

Mr. Charles E. Berry 
Colorado Springs, CO 80906 
Mr. Michael C. Bird 
Colorado Springs, CO 80907 

Mr. TIlman M. Bishop 
Grand Junction, CO 81506 

Mr. Carl B. Bledsoe 
Hugo, CO 80621 

Mr. Carl Bledsoe 
Denver, CO 80203 

Mr. Richard R. Bond 
Greeley, CO 80631 

Mr. Jim Brandon 
Akron, CO 80720 

Mr. Ed Carpenter 
Grand Junction, CO 81503 

Mr. Ken Chiouber 
Leadville, CO 80461 
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Mr. Ralph A. Cole Mr. John Irwin Mr. Steve Ruddick 
Denver, CO 80204 Loveland, CO 80537 Aurora, CO 80012 

Ms. Mary Dambman Mr. Leo Jenkins Ms. Dorothy Rupert 
Colorado Springs, CO 80919 Canon City, CO 81212 Boulder, CO 80303 
Mr. Robert E. DeNeir Mr. Matt Jones Mr. Donald A. Sandoval 
Durango, CO 81302 Thornton, CO 80229 Denver, CO 80204 

Mr. Cliff Dodge Mr. Wayne N. Knox Mr. Paul D. Schauer 
Denver, CO 80210 Denver, CO 80223 Littleton, CO 80122 

Mr. John P. Donley Mr. Jerry Kopel Mr. Bill Schroeder 
Greeley, CO 80632 Denver, CO 80220 Morrison, CO 80465 
Mr. Steven J. Durham Mr. Elim Lawson Mr. Timothy W. Schultz 
Colorado Springs, CO 80906 Brighton, CO 80601 Denver, CO 80203 

Mr. Jim Dyer Mr. Bob Martinez Mr. Ted L Strickland 
Durango, CO 81301 Commerce City, CO 80022 Westminster, CO 80030 
Mr. Lewis H. Entz Ms. Margaret Masson Mr. Ted L Strickland 
Hooper, CO 81 1 36  C(a�ord, CO 81415 Denver, CO 80203 

Ms. Mary Ellen Epps Mr. Brian McCauley Ms. Betty Swenson 
Colorado Springs, CO 8091 1 Westminster, CO 80030 Longmont, CO 80501 

Ms. Martha M. Ezzard Mr. Harold L McCormick Ms. Gloria G. Tanner 
Englewood, CO 80 1 1 0  Canon City, CO 81212 Denver, CO 80207 

Ms. Jeanne Faatz Mr. Scott Mcinnis Ms. Carol Taylor-Little 
Denver, CO 80236 Silt, CO 81652 Arvada, CO 80003 

Mr. Renny Fagan Mr. PJ Meiklejohn Ms. Mary Anne Tebedo 
Colorado Springs, CO 80904 Arvada, CO 80005 Colorado Springs, CO 80909 

Mr. Jack FeRlon Ms. Jana Mendez Mr. BiU Thiebault 
Aurora, CO 8001 4  Longmont, C O  80501 Pueblo, CO 81005 

Ms. Marleen M. Fish Mr. Richard Mutzebaugh Ms. Claire Traylor 
Lakewood, CO 80215 Conifer, CO 80433 Wheat Ridge, CO 80033 

Ms. Faye Fleming Ms. Betty I. Neale Mr. Juan Trujillo 
Thomton, CO 80241 Denver, CO 80222 Pueblo, CO 81006 
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Mr. Foyle Hightower, Jr. 
Wadesboro, NC 28170 

Mr. Charles W. Hipps 
Waynesville, NC 28786 

' Mr. George M. Holmes 
Yadkinville, NC 27055 
Mr. Casper Holroyd 
Aaleigh, NC 27612 

Ms. Bertha Holt 
Budington, NC 27215 

Ms. Doris R. Huffman 
Newton, NC 28658 
Mr. James Hughes 
Unville, NC 28646 
Mr. R. S. Hunt, III 
Bullington, NC 27215 

Mr. Robert C. Hunter 
Marion, NC 28752 

Mr. John J. Hunt 
LAttimore, NC 28089 

j Ms. Judy Hunt 

Distribution 8-11 

· Blowing Rock, NC 28605 
Mr. Ralph A. Hunt 
Durham, NC 27707 

, Ms. Wanda H. Hunt 
PInehurst, NC 28374 

· Mr. W. S. Isenhower 
Conover, NC 28613 

: Mr. Vernon G. James 
81zabeth City, NC 27909 

, Ms. Mary Jarrell 
Hgh Point, NC 27260 

, Mr. Luther R. Jeralds 
Fayetteville, NC 28301 

Mr. James C. Johnson, Jr. 
Concord, NC 28025 

, Mr. Joseph E. Johnson 
· Raleigh, NC 27602 

Mr. Walter B. Jones, Jr. 
Farmville, NC 27828 

Mr. Larry T. Justus 
Hendersonville, NC 28793 

Mr . Ted Kaplan 
Winston-Salem, NC 271 13 

Ms. Margaret Keesee-Forrester 
Greensboro, NC 27401 

Ms. Annie B. Kennedy 
Winston-Salem, NC 271 06  

Mr. John Kerr 
Goldsboro, NC 27530 

Mr. Donald R. Kincaid 
Lenoir, NC 28645 

Mr. Bradford D. Ugon 
Sa&sbury, NC 28144 

Mr. Daniel T. Ulley 
Kinston, NC 28501 

Mr. Albert S. Uneberry, Sr. 
Greensboro, NC 27408 

Mr. Sidney A. Locks 
Lumberton, NC 28358 

EIS Volume I Chapter 8 



Distribution 8-1 2 
Ms. Edith L Lutz Mr. James F. Richardson Mr. Alex Warner 
Lawndale, NC 28090 Charlotte, NC 28216 Hope Mills, NC 28348 
Mr. R L Martin Mr. Eugene Rogers Mr. Edward N. Warren 
Bethel, NC 27812 Williamston, NC 27892 Greenville, NC 27834 

Mr. William N. Martin Mr. Kenneth C. Royall, Jr. Mr. Raymond Warren 
Greensboro, NC 27420 Durham, NC 2n07 Mint Hill, NC 28212 

Ms. Helen R Marvin Mr. A. P. Sands, III Mr. Robert D. Warren 
Gastonia, NC 28054 Raidsville, NC 27320 Benson, NC 27504 

Mr. Josephus L Mavretic Ms. Mary Saymour Mr. William T. Watkins 
Tarboro, NC 27886 Greensboro, NC 27408 Oxford, NC 27565 

Mr. Robert L McAlister Mr. Robert G. Shaw Mr. Dennis A. Wioker 
Ruffin, NC 27326 Greensboro, NC 27419 Sanford, NC 27330 

Mr. James D. McDuffie Mr. J. K. Sherron Mr. Wade F. Wilmoth 
Charlotte, NC 28205 Raleigh, NC 27604 Boone, NC 28607 

Mr. John 8. Mclaughlin Mr. Daniel R Simpson Mr. Walter H. Windley 
Newell, NC 28126 Morganton, NC 28655 Gastonia, NC 28054 
Mr. H. M. Michaux, Jr. Mr. Frank J. Sizemore, III Mr. Dennis Winner 
Durham, NC 2n13 Greensboro, NC 27401 Asheville, NC 28801 

Mr. George W. Miller, Jr. Mr. Paul S. Smith Ms. Betty H. Wiser 
Durham, NC 2n07 Salisbury, NC 28145 Raleigh, NC 27607 

Mr. C. I. Mothershead Mr. R C. Soles, Jr. Mr. Barney P. Woodard 
Charlotte, NC 28207 Tabor City, NC 28463 Princeton, NC 27569 

Mr. Wendell H. Murphy Mr. Robert V. Somers Mr. Richard Wright 
Rose Hill, NC 28458 Salisbury, NC 28144 Tabor City, NC 28463 
Mr. Martin L. Nesbitt Mr. James D. Speed Tennessee Asheville, NC 28801 Louisburg, NC 27549 

Mr. Edd Nye Ms. Margaret Stamey Mr. Ray C. Albright Elizabethtown, NC 28337 Raleigh, NC 27607 Chattanooga, TN 37402 

Mr. Charles Owens Mr. Edgar V. Stames Mr. Don Arnold Forest City, NC 28043 Granite Falls, NC 28630 Johnson City, TN 37601 

Mr. David R. Parnell Mr. William W. Staton Mr. Ben Atchley Parkton, NC 28371 Sanford, NC 27330 Knoxville, TN 37901 

Mr. Harry E. Payne Mr. Robert S. Swain Mr. Joe W. Bell Wilmington, NC 28402 Asheville, NC 28801 Lebanon, TN 37087 

Ms. Beverly M. Perdue Mr. Thomas Taft Mr. Joe L Bewley New Bem, NC 28560 Greenville, NC 27834 Greeneville, TN 3n43 

Mr. Aaron W. Plyler Mr. TImothy N. Tallent Mr. Steve D. Bivens Monroe, NC 28810 Concord, NC 28025 Cleveland, TN 3731 1 

Mr. Coy C. Privette Ms. Lura Tally Mr. John T. Bragg Kannapolis, NC 38081 Fayetteville, NC 28303 Murfreesboro, TN 37130 

Mr. Uston 8. Ramsey Mr. John Tart Mr. Frank Buck Marshall, NC 28753 Goldsboro, NC 27530 Smithville, TN 37166 

Mr. Anthony E. Rand Mr. R P. Thomas Mr. Tommy Burks Fayetteville, NC 28302 Hendersonville, NC 28739 Monterey, TN 38574 

Mr. Marshall A. Rauch Mr. R M. Thompson Mr. S. T. Bumett Gastonia, NC 28053 Edenton, NC 27932 Jamestown, TN 38556 
Mr. Joe Raynor Ms. Sharon Thompson Ms. Jan Bushing Fayetteville, NC 28305 Durham, NC 2n01 Nashville, TN 37212 

Mr. William W. Redman, Jr. Mr. J. P. Tyndall Mr. Dan R Byrd Statesville, NC 286n Jacksonville, NC 28540 Arlington, TN 38002 

Mr. E. D. Redwine Ms. Lois S. Walker Mr. Guy Cain Shallotte, NC 28459 StateSVille, NC 286n Memphis, TN 38127 

Mr. Frank E. Rhodes Mr. Russell G. Walker Mr. John Chiles, Jr. Winston-Salem, NC 27106 Asheboro, NC 27203 Nashville, TN 37205 
Mr. Jonathan L Rhyne Mr. Marvin Ward Mr. Dick Clark Uncolnton, NC 28092 Winston-Salem, NC 27106 Nashville, TN 3721 1 
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Mr. Dave Coffey 
Oaio( Ridge, TN 37&10 

Mr. Stev0 O.)hen 
Mamrh�s. TN 38104 
Mr. \ViHiam H, Colliar 
Wav'!Irly, TN 37185 

Me ,larry W. Cooper 
McMin'lville, TN 371 1 0  

�"lL David Y .  Copeland III 
Chatta�ooga, TN 37421 

Mr. Floyd H. Crain 
Ripley, TN 38063 
Mr. Jerry Cross 
CaryvHla, TN 37714 

. Me Ward Crutchfield 
Chattanooga, TN 37403 
Mr. laM Cllr!ee 
Tuliahor'la, TN 37338 

Me Ri:ey C. Darnell 
Clarksvi:;e, TN 37040 

Mr. E�'gene E Davidson 
Springfield, TN 37172 

Mr. Edward Davis 
Memphis, TN 381 16 

Mr. Jimmy K. Davis 
Strawberry F!ains, TN 3I871 
Mr. Ray Davis 
Milan, TN 38358 

Mr: Ropsld E. Da'lis 
Newport, TN 37821 

�/.s. Lois M. DeBerry 
MIImphis, TN 3381 4  
Mr. C .  E .  DePriest 
Pulaski, TN 38478 

Mr. Rosc.'Oe Dixon 
Memphis, TN 381 16 

Mr. Charles Drew 
Knoxville, TN 3791 4  

�1s. Shirley Duer 
ClOssvi!:e, TN 38555 
Mr. Leonard C. Dunavant 
MWington, TN 38C..."3 

Mr. Victor Ellis 
Nashville, TN 37210 

Mr. John N. Ford 
Memphis, TN 38100 

Mr. Cliff Fransley 
Franillin, TN 3"{004 . 

Ms. Pam Gaia 
Memphis, TN 38101 

Mr. Tim Garre� 
GorJdlettsvilla, TN 37072 

Mr. Robert J. Good 
Johnson City. TN 37601 

Mr. J, R. Greer 
Greeneville, TN 37743 

I Mr. Miiton H. Harniiton, Jr. 
Union City, TN 38261 

Mr. Bob E. Harrill 
Madisonville, TN 37354 

Ms. Joyce 8. Hasseil 
Il"lemphis, l N  381 1 7  

Mr. Barton A. Hawkin� 
Mountain City, TN 37c,83 
Mr. Joe M. f-".aynes 
Goodlettsville. TN 370'12 
Mr. James T. H9ad 
Clarksville, TN 37040 

Mf_ Douglas Henry, Jr. 
Nashville, TN 37219 

Mr. James M. Hemy 
Kingston, TN 37763 

Mr. Roy B. Herron 
Dresden. TN 38225 
Mr. John T. Hicks. 
Nasnvilie, TN 3721 4 

Mr. Ivory O. Hillis, Jr. 
Sparta, TN 385e-3 
Mr. Fred R. Hobbs 
Eagleville, TN 37000 

Mr. Jim Holcomb 
Sluff City, TN 376 1 8  

Mr. Harold Holt 
Ctyersburg. TN 38024 

Mr. Bruts Hurley 
$urgolns'Iille, TN 37fV3 

Mr. larry C. HI.:llkey 
Sevierville, TN 37852 

Mr. L H. ivy 
Decaturville, TN 38329 
Mr. Doug Jackson 
Dickson, TN 37055 
Mr. Jerry A. Jared 
CoOKeville, TN 3&iCl 
Mr. Ulysses Jones, Jr. 
Mompl1is, TN 38WS 
Mr. RutUSI E,  Jone!l 
Mamphis. TN 38',09 
lAo. Jo& Kent 
Memphis, TN 3S 1 17 
Mr. Michae! L. Kemell 
W�mphi8, TN .$81 H 
Mr. Alvin M. King 
Me,'l1phis, TN �.a 1 ; 4 

Mr. Cari Koeiia, Jr. 
Maryv!ile. TN 3r503 

Mr. James F. Kyle, Jr. 
Memphis, TN 33122 

Mr. Frank P. Lashlee 
Camden, TN 38320 
Mr. Lynn G. Lawson 
Talbott, TN 37S77 

Distribution 8-1 3  
• Mr. Jim urwVis 

South Pittsburg, TN 37380 

Mr. Jack A. LDng 
Galiat;n. TN 37006 

Mr. Haroid M. LOlle 
Nashville, TN 37218 
Mr. Joseph R. �:ay 
Knoxvii:e, n� 379)9 
Me BH! H McAfee 
Chattanooga, TN 374 1 5  
Mr. Joe N .  McKnight 
Jackson, TN 36301 
Mr. Randy �1cNai!V 
Cal< Ridge, TN 3!B30 

Mr. Ted R. MiUer 
Kllo�.vme, TN 37914 

I Ms. Ruth C. Montgomery 
k.1ngsport, TN 3'7664 

Mr. Edward H. M:;,ody 
Morristown, TN 378� 4  

Mr. Calvin Moore 
West Point, TN 38486 

Mr. Can R. Moore 
Bristol, TN 37625 

Mr. I). A. Moore 
lJiiaingtoll, TN 38053 
Mr. Ed Murray 
Winchester, TN 37398 

Mr. Jimmy Naifeh 
Covington, TN 30019 

Mr. W. A. Nanc. 
Germantown, TN 38138 
Mr. J. B. Napier 
Columbia, TN 38401 

Ms. Anna Belle C. O'Br:en 
Crossvm .. , TN 38555 

Mr. Gari Oi.iom 
Nashviile, TN 37205 
Mr. Bill Owen 
Knoxville, TN 37909 

Mr. Lou Patten 
Cla'loland, TN 3731 1 

I f./..s. /11'08<18 Paroluas 
Kr.ox..,m., TN 37'909 

Me Curtis Person, Jr. 
MemphiS, TN 38H? 
Mr. Clarence VI. Phillips 
SheibY"'ilIe, TN 3/160 
Ms. fv'.ary J. ?;uitt 
Nash.mo, TN 37203 
Me 8m P\Jrce!� 
Na",'will&, TN 37206 

Mr. Shelby A. Rhiilehart 
Spencer, TN 38585 
Mr. W. A. Ricj-,ardson 
Columbia, TN 38401 
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Mr. L D. Ridgew<lY 
Paris. TN 38242 

Mr. C. B. Robincon 
C�attanooga. TN 37404 

Mr. Robb Rebinson 
Nashville. TN 372 1 6  

M s .  Ruth M. Robinson 
Jonesborough. TN 37659 

Mr. Robert T. Rochelle 
Lebanon. TN 37087 

Mr. John R. Rucker 
Murfreesboro. TN 371 30 

Mr. Paul C. Scruggs 
... ';Oo);.vi:!e. TN 37920 

Mr. Charles M. S:3Verance. Sf 
Kfloxvilla. TN 37918  
Mr. David A .  Shirley 
Memphis. TN 381 1 6  
Mr. J .  B .  Sheckley 
Morristown. TN :;7314 

Mr. M.  F.  Stafferd 
Lenoir City, TN 37771 

Mr. Robert S. St".I:i;'!gs 
&JIi·Jar. TN 39000 

Mr. Paul M. Starnes 
Cha��nooga. TN 37412 

Mr. Arthur M. Swann 
Maryville, TN 37801 

tk. Dan Tankersley 
JaCk$O�. iN 38301 
Mr. John S. Tanner 
Union City, TN 38261 

Ms. Brenda K. T oJrner 
Chattanooga, TN 374 1 1  

Mr. Larry Turner 
Memphis, TN 38109 

Mr. William C. Turner 
Memphis. TN 38122 

Mr. David L. Ussary 
Clarksville, TN 37040 

Mr. Clyde B. Webb 
Athena. TN 37303 
Mr . . Ben West, Jr. 
N$$h>li!le. TN 37214 

Mr. Thomas C. Wheeler 
Ciin�on, TN 37716 
Mr. Zane C. Whitson 
Unicoi, TN 37692 

Mr. John S. Wilder 
Somer .. iIle, TN 38068 

Mr. Aven N. Williams, Jr. 
Nes,'wme, TN 37201 

Ms. Karen R V',Iiiliams 
Memphis. TN 38103 

�.s. Leslie Winningham 
Huntsville, TN 31756 

Mr. Mayo Wix 
Westmoreland. TN 37186 

Mr. Herman L. Wolfe, Sr. 
Savannah. TN 38372 

I Mr. Sebby G. Wood 
Harrison. TN 37341 

Mr. P.a!ph Yelton 
Kingsport. TN 37663 

Texas 
Mr. Fred Agnich 
Dal!as. TX 75251 

Mr. A. M. Aik!n 
Commerce. IX 75428 

Mr. Richard AncififSO;'l 
Marshall. TX 75670 
Mr. Kenneth Armbrister 
Victoria. T.le 7t9C4 

Mr. el!l Amoid 
Grand Praire. TX 75050 

Mr. OOnz .... !o Barrientos 
Austin, TX 7871 1 
Mr. 5-win W. Ba.-1on 
Pasadena, TX 77502 

Mr. Jerry J. Beauchamp 
San Antonia. TX 78220 

Mr. Hugh Berlanga 
Ai.!stin, TX 78769 

I tJli. Weldon E!-etts 
Houston. TX 77039 

Mr. Biii l3Iackw�od 
Mesquite, TX 75149 

Mr. Fred B!air 
Dallas, TX 75224 
Mr. Roy Blake 
Nacogdoches. 1X 75961 

M;. Chat Brooks 
Pasadena, TX 77S01 
Mr. J. E. Brown 
LakG Jackson, TX 77566 
Mr. Dick Burnett 
San Angelo. TX 76902 

Mr. David Cain 
D-s.!las, TX '15246 
Mr. B9r. Campbel l  
lewis-time, TX 75067 

Mr, Kent C-aperton Blyan, TX TIrol 
Mr. Steven A. Cairiker 
Roby, TX 79M3 

Mr. em G. Carter 
Fort Worth, TX 761 18 

Mr. Eddie Cavazos 
Corpus Christl, TX 7841 5  

Mr. Bill Ccverha 
Richardson, TX 750S0 

Mr. Jerry Clark 
Buna. TX 77612 

Mr. SHiy Ciemons 
Lufkin, TX 75901 

Mr. Paul Colbert 
HolOston. TX 17035 
Mr. Frank Collazo, Jr. 
Port Arthur, TX 17642 

M .. Barry Connolly 
Houston, TX 17070 
Mr. Tom Craddick 
Midland, TX 79705 

Mr. Uoyd CriM 
LaMsrque. TX 17568 
Mr. Henry Cuellar 
Laredo. TX 78041 

Mr. Renato Cue iter 
Weslaco. TX 78596 

Mr. John Culberson 
Hcuston, rx 17079 

Ms. Debra Danburg 
Houston, TX 77260 
Mr. Wiihelmina R. Delco 
.t.ustin, TX 78769 

Ms. Belt'; Denton 
Waco, TX 75701 

Mr. Harold V. Dutton, Jr. 
Houston, TX 17020 
Mr. Robert Earley 
6;:l�vme, TX 781 Q2 

Mr. Robert Eckel!! 
Houston. TX 17074 

Mr. Eldon Edge 
Poth. TX 7B147 

Mr. AI Edwards 
Houston, TX 17021 

Mr. Chet Edwards 
Duncanville, TX 751 16 

Mr. Charles E .... ans 
Hurst, TX 70053 

Mr. Larry O. Evans 
Houston. TX 17004 
Mr. Ray Farabee 
Wichita Falls. TX 763C7 

Mr. Charles Rnn011 
Holliday. TX 76366 
Mr. Oriando Garcia 
San Anlonio, TX 78205 
Mr. John Gavin 
Wichita Falls, TX 76307 

Mr. Gerald Geistweidt 
Mason, TX 76856 I Mr. Bruce Gibson 
Clebume. TX 76031 

Mr. Ron Givens 
Lubbock, TX 79408 
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Mr. Bob Glasgow 
Stephenviile, TX 76401 

, 

Ms. Ernes:ine V. Glossbrenl'er 
Aiiee, TX 78333 

Mr. PJ Granoff 
Dallas, TX 75227 

Mr. Gene Green 
Houston, TX 77037 

Mr. Kent Grusendorf 
Arlington, TX 76015 

Mr. Lena Guerrero 
Austin, TX 78769 

Mr. Clint Hackney 
Houston, TX Tl091 

Mr. Bill Ha!9Y 
Center, TX 75935 

Mr. Bill Hammond 
Oa!las, TX 75214 

Mr. Chris Harris 
Mansfield, TX 76063 
Mr. Jack Harris 
Purland, TX 77581 

Mr. O. H. Harris 
DaUas, TX 75201 

Mr. Dudley Harrison 
Sanderson, TX 79848 

Mr. Talmadge Heflin 
Houston, TX 77042 

Mr. Dun Henderson 
Hou<;ton, TX 770'10 

Mr. 1\llen Hightower 
Huntsville, TX 77340 

Mr. Paul Hilbert 
Houston, TX 77000 

Ms. Anita Hill 
Garland, TX 750·m 

Ms. Pallida Hill 
DaHas, TX 75201 

Mr. ,Jl.!an Hinoj'Js.1 
McN!en, TX 78501 

Mr. Bill HolloweU 
Grand Saline, TX 75140 

Mr. Steve Holzhaauser 
Victoria, TX 77903 

Mr. Jim Horn 
Lew!svi!!e, TX 75D67 

ML S3muei W. Hudson, III 
Dalias, TX 752 1 5  

Mr. David Hudson 
Tyler, TX 7571 1 

Mr. Bob Hunter 
J\bilene, TX 70099 

Mr. James Hurt 
Galveston, TX 77550 

Mr. Cliff Johnson 
Pale;;tine. TX 75801 

I Mi. Eddie B. Johnson 
Dalias, TX 75232 

Mr. Sam Johnson 
Plano, TX 75075 

Mr. ANes E. Jonss, Sr. 
EI Paso, TX 79935 

Mr. Grant Jones 
Austin, TX 787 1 1  

Ms. Cyndi T .  Krier 
San Antonio, TX 78207 

Mr. L. B. Kubiak 
Rockdale, TX 76557 

Mr. Edmund Kuempel 
Seguin, TX 781 55  

Mr. James E .  Laney 
Hale Center, TX 7904 1 

Mr. Jerald Larry 
Dallas, TX 75216 

Mr. John Leedom 
Dallas, TX 75<:'01 

Mr. Bob Leonard, Jr. 
Fort Worth, TX 76107 

Mr. Gibson D. Lewis 
Fort Worth, TX 751 1 4  

Mr. Ron E. Lewis 
Mauriceville, TX 77626 

Mr:Eddie Lucio, Jr. 
Brownsville, TX 78521 

Mr. PJbert Luna, III 
Galena Park, TX 17M7 
Mr. Gregory Luna 
San Antonio. TX 78228 

Mr. Ted Lyon 
Mesquite, TX 751 50  

Mr. Frank Madia 
San Alitonio, TX 78227 

Mr. Ken Mareonant 
C.arrollton, TX 750(',6 

Mr. Roman Martinez 
Houston, TX 77023 

M ... Nancy w'-cOonald 
El Pa'30, TX 79925 

Mr. S',:,b Mcfarland 
Arlington, TX 76013 

Mr. Mike McKinney 
Centerville, TX 75833 

Mr. Jim MclNiI!iams 
fv'.arsh&JI, TX 75670 

Mr. Bob Melton 
GateSville, TX 76528 

Mr. Mike Millsap 
Fort Worlh, TX 76153 

Mr. John T. Montford 
LuLbock, TX 79401 

Mr. Dan Morales 
San Antonio, TX 78207 

Distribdion 8-1 5 
Mr. PJejandro Moreno, Jr. 
Edinburg, TX 78539 

Mr. Paul Moreno 
EI Paso, TX 79903 

Mr. Keith Oakley 
Terrell, TX 751 05  

Mr. A. R. Ovard 
DaUas, TX 75228 

Mr. Carl Parker 
Port Mhur, TX 77642 

Mr. Jim Parker 
Comanche, TX 75442 

Mr. Hugh Parmer 
Fort Worth, TX 76102 
Ms. Kae T. Patrick 
San Antonio, TX 78238 

Mr. David Patron�!la 
Houston, TX 77003 

Mr. L. P. Pat1erson 
Brookston, TX 75421 

Mr. Randy Pennington 
Houston, TX 77058 

Mr. ·Nicholas J. Perez 
8 Paso, TX 79917 

Mr. Rick Perry 
Haskell, TX 79521 

Mr. George Pierce 
San AntoniO, 1)( 78201 

Mr. Anthony L Po/umbo 
Houston, TX 7701 5  

Mr. PJ Price 
Beaumont, TX 77701 

Ms. Irma Rangel 
Kingsville, TX 78363 

Mr. Glenn Repp 
Austin, TX 78769 

Mr. Bob Richardson 
Austin, TX 78769 

Mr. Randall H. P�!�y 
Round Rock, TX 78680 

Mr. Ted Roberts 
CoiPUS Christi, TX 78477 
Ms. Phyllis Robir,son 
Gonzales, TX 78629 

Mr. aro D. Rodriguez 
San Antonio, TX 78221 

Mr. Jim D. Rudd 
Bwwnii�!d, TX 793�6 

Mr. Sam Russell 
Mount Pleasant, TX 75455 

Mr. H Tati Santiesteban 
El Paso, TX 79901 

Mr. Bill Sarpalius 
A.11arillo, TX 791 14 

Mr. Robert Saunders 
LaGrMge, TX 78945 
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Mr. Stan Schlueter 
Killeen, TX 76541 

Mr. Alan Schoolcraft 
Universal City, TX 78148 

Mr. Curtis L Saidlits, Jr. 
Sherman, IX 75090 

Mr. Larry D. Shaw 
Big Spring, TX 79720 

Ms. Gwyn C. Shea 
Irving, TX 75C61 

Mr. Dan Shelly 
Crosby, TX 17532 

Mr. Hugh D. Shine 
Temple, TX 75503 

Mr. Bill Sims 
San Angelo, TX 76902 

Ms. Ashley Smith 
Houston, TX 17057 

Mr. John T. Smithee 
Amarillo, TX 79101 

Mr. Richard Au SMith 
Bryan, TX 77802 

Mr. Terral Smith 
Austin, TX 78769 

Mr. Chip Staniswalis 
Amarillo, TX 79109 

Mr. Mark Stiles 
Beaumont, TX 77706 
Mr. Lou N. Sutton 
San Antonio, TX 78205 

Mr. Jim Tallas 
Sugar Land, TX 17473 

Mr. M. A. Taylor 
Waco, TX 75714 

Mr. Frank Tejeda 
San Antonio, TX 78221 

Mr. Barry Telford 
DeK£Jb, TX 75559 

Mr. Garfield Thon�pson 
Forth Worth, TX 76i 05 

Mr. Senfrania Thompson 
Houston, TX 77016 

Mr. Mike Toomey 
Houston, TX 77084 

Mr. (',arlos F. Truan 
Corpus Christi, rx 78408 

Mr. D. R. Uher 
Bay City, TX 7741 4  

Mr. Hector Uribe 
BrownSVille, TX 78520 

Mr. Jack Vowell 
EI Paso, TX 79912 

Mr. Tom C. Waldrop 
Corsicana, TX 751 10 

Mr. Ra!ph Wa.llace, 1II 
Houston. TX 7701 7  

Mr. l.&rry Wa�ner 
Port Isabel ,  TX 78578 

Mr. Craig Washington 
Houston, TX 77004 
Mr. Richard Waterfield 
Canadian, TX 7001 4  

Mr. Gary Watkins 
Odessa, TX 79761 

Mr. Ed R. Watson 
Deer Park, TX 77536 

Mr. Foster Whaley 
Pampa, TX 79085 

Mr. John Whitmire 
Houston, TX 17008 
Mr. Richard F. Williamson 
Weatherford, TX 76086 
Mr. Doyle Willis 
Fort Worth, TX 76102 

Mr. John V.�l1y 
Angleton, TX 7751 5  

Mr. Ro n  Wilson 
Houston, TX 77033 

Mr. Steven D. Wolens 
Dallas, TX 75247 

Mr. Brad Wright 
Austin, TX 78769 

Mr. Gerald V. Yost 
Longview, TX 75606 

Ms. Judith Zaffirini 
Laredo, TX 78043 

3. 

Arizona 

State and Local 
Officials 

Mr. Glendon E. Collins 
Phoeniz, AZ. 85007 

Ms. P.egina Drinkuth 
Gila Bend, AZ. 85337 

Ms. Clara N. D-.. mn 
Phosnix, A2. 85007 
Ms. Janis Dunn 
Phoenix, AZ. 85007 

Mr. Julius A. Fox 
Gila Band, AZ. &5337 

Mr. Robert E. Gasser 
Phoenix, AZ. 85007 

Mr. Terry Goddl!rd 
Phoenix, AZ. 8.5003 
Mr. Aidaya Guido 
Phcenix, AZ. 85003 
Mr. Terry Johnson 
Phoenix, AZ. 55023 

Mr. Ian Macph5rson 
Phoenix, AZ. S5C07 

Distribution 8· 1 6  
Mr. Don Morris 
Tuscon, AZ. 85719 

Mr. James P. Oxley 
Phoenix, AZ. 85007 

Mr. Temple A. R6ynofds 
Phoenix, AZ. 85023 

Mr. Wayne L Shui1er 
Phoenix, AZ. 85007 

Mr. Thomas L Swanson 
Tucson, AZ.  85701 

Mr. Dean Weatherly 
Casa Granda, AZ. 85.222 

Colorado 
Mr. Don Anlent 
Uiff, CO 80736 

Mr. Sam A.ttencio 
Aurora, CO 8001 1  

Mr. Bruce Bass 
Brush, CO 80723 

Mr. Jim Brandon 
Akron, CO 80720 

Mr. Gena Branter 
Greeley, CO 80632 
Ms. Margaret Carpenter 
Thornton, CO 80229 
Mr. Ed Cecil 
Akron, CO 80720 

Mr. James C. Conard 
Fort Morgan, CO ac701 

Colorado sse Projact 
Denver, CO 80203 

Mr. Lawrence J. Coughlin 
Brush, CO 80723 
Mr. Chuck Cunliffe 
Greeley, CO 80631 

Mr. Phi! Davey 
Fort Morgan, CO 80701 

Ms. Pam Downs 
Denver, CO 80202 
Mr. Ronald Edwards 
Ft. Morgan, CO 80701 

Ms. Phvllis B. FOisha 
Vfiggins, CO 80654 
Mr. Jim Geier 
Der.ver, CO 80220 
Mr. Sam Gomez 
Btighton, CO 806Cl 

Mr. Kent Gumina 
Fort Morgan, CO 80701 

Mr. Darrei Hamilton 
Fort Morgan, CO 80701 

Mr. John Horn 
Akron. CO 80720 
Mr. CW. Kirby 
Gfe;;:ey. CO 80032 
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Mr. Harold Kite 
Brighton, CO 80601 

Mr. Bob Markley 
Greeley, CO 80631 

Ms. Margare.! B. Melcher 
Buena Vista, CO 8121 1 

Mr. Richard Neb 
Ft. Morgan,. CO 80701 

Northeast Colorado Health Department 
Sterling, CO 60751 

Mr. Raymond R. Babe 
Sterling, CO 80751 

Mr. Reid Reynolds 
Denver, CO 80203 
Mr, Pat Rogers 
Denver, CO 60203 
Mr. Sam Sa saId 
Greeley, CO 80631 

Mr. Timothy W. Schultz 
Denyer, CO 80203 

Mr. Tim Shultz 
Denver, CO 80203 
Ms. Joan Sowinski 
Denver, CO 80220 

Colorado State Clearing House 
Denver, CO 80203 

Mr. Nickie Stoner 
Commerce �ity, CO 80022 
Mr. Ted Strickland 
Westminister, CO 80030 
Mr. Greg Sundstrom 
Fort Morgan, CO 80701 

Mr. Warren Wandling 
Denver, CO 80203 

District of Columbia 

Mr. Robert S. Aiken 
Washington, DC 20036 

Mr. Henry Gandy 
Washington, DC 20024 

Mr. '."lynn Harris 
Washington, DC 20024 

Mr. John f-J.asley 
Washington, DC 20001 

Ms. Terri Moreland 
Washington, DC 20001 

Mr. Rick Thornberg 
\Vashington, DC 20024 

illinois 
Mr. Berlin Akers 
Plano, lL 60545 

Mr. Gary K. Anderson 
Decatur, IL 62523 

Mr. Ray J. 8and!ow 
Mapla Park, IL 60151 

Mr. Sam Bandy, Jr. 
DeKalb, lL 601 1 5  

Mr. Tom J .  Barba!ine 
Springfield, IL 62706 

Mr. William M. Bnrbel 
Schaumburg, IL 60196 
Mr. Robert Bauer 
Champaign, IL 61820 

Mr. Carl Becker 
Springfield, IL 62701 

Mr. Tom Berkshire 
Springfield, IL 62706 

Mr. Thomas Lay Burroughs 
Springfield, IL 62777 

Mr. Phillip S. Bus 
Geneva, IL 60134 

Mr. Keros Cartwright 
Champaign, IL 61820 

City of St. Charles 
St. Charles, IL 6017� 
Mr. Gary R. Clark 
Springfield, IL 62764 

Mr. Franklin B. Coffman 
Yorkville, IL 60560 

Mr. John W. Countryman 
DolKalb, lL 60 1 1 5  

Ms. Sonya A. Crawshaw 
Hanover Park, IL 60103 

Ms. Donna Daliesasse 
B.'ltavia, IL 60510 

Mr. Michael Divine 
Springfield, lL 62701 

Ma. Marie A. Downey 
Bartlett, lL 60 1 03 

Mr. William K. Durham 
Sterling, lL 6 1 081 

Mr. Philip B. Elfstrom 
Genova, lL 60134 

Mr. Th6ma� Emerson Sprin;;,lEeI1. IL 62701 

Dr. [Y.:,n Etchison 
Springfield, IL 62704 

Mr. Edward R. Evans 
Big Rock, IL 8051 1  

Mr. Nabi R Fakroddin 
St. Charles, iL 60175 

Mr. Mark Frtlsh 
Springfield, IL 62701 

Ms. Adeline J. creo-Karis 
Springfield, lL 62706 

Mr. Gerald Girardot 
West Chicago, IL 60185 

Ms. Anne Gruss 
Champa!gn, IL 61820 

Mr. David L Gross 
Champaign, lL 61 820 

Mr. Jay Hedges 
Chicago, IL 60601 

Mr. Roger G. Hopkins 
Sycamore, lL 60 1 78 

Mr. Marvin Hubbell 
Springfield, IL 62701 

Mr. Mark Jcselyn 
Champaign, IL 61820 

M�. Sandra M. Joseph 
Maple Park, IL 50151  

Mr. Ed Kelly 
Elgin, lL 60120 

Mr. John Kempton 
Champaign, IL 61820 

Mr. Georg9 K10mhaus 
Sugar Grove, IL 60554 

Mr. Jack T. Knuepfer 
Wheaton, IL 60187 

Dr. Morris Leighton 
Champaign, lL 61 820 

Ms. Claudia Lemen 
Springfield, IL 62706 

Mr. Richard Lewis 
Geneva, lL 60 1 34 

Mr. Joe Uga., 
Chicago, IL 60606 

Mr. Vivian Lund 
Warrenvilie, IL 60555 

Mr. Michael J. Madigan 
Springfiald, IL 62706 

Mr. Robert Martin 
Wheaten, lL 60187 

Mr. Albert D. McCoy 
Aurora, IL 60506 

Mr. Frank Milier 
Geneva, lL 60 1 34 

Mr. Jeffrey C. Miiler 
Springfield, IL 62706 

Ms. Ruth O'Connell 
Chicago, IL 60605 
Mr. Robert D. Packham 
Hanover Park, lL 60103 

Mr. Charles Pajor 
Napervil:e, IL 60566 
Mr. David Pierce 
Aurora, IL 60507 

Mr. Edward J. Resner 
Hanover Park, IL 60103 

Mr. Jack Romine 
Naperville, lL 60566 

Mr. Jeff Schielke 
Batavia, lL 6051 0  

Mr. Richard G. Semonin 
Champaign, lL 6 1 820 

Mr. Steve Shard 
Springfield, IL 62794 
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"'�r. Keith M. Sherman 
Springfiela, IL 62764 
ML R.icha:rl R Shockle�! 
Springfif!ld . IL 62706 
Dr. Krishan P. Si11gh 
Champaign, lL 61 320 
Mr. Jack C. Slinger!and 
Springfield, IL 62706 
Mr. Richard Smonin 
Champaign, IL 61820 

Mr. Greg Sparrow 
[)eKalb, IL 601 1 5  
Me Tom Staunton 
Chicago, IL 60001 

Mr. !--Jorman 3. Stoffer:an'1 
Winthrop Harbor, IL 60096 
Mr. John J. Straus, Jr. 
Chicago, IL 60601 

Mr. Mark Sus:zko 
Springfieid, IL 62703 
Ms. Car')i Thompson 
Geneva, IL 60134 

Mr. Mario F. Tolomei 
Sugar Grove, IL 60554 
Ms. Sandra Trlstano 
Springfield, It 62704 
Ms. Nancy C. Venegas 
Crestwood, IL 60445 

Ms. Mary E. Wall 
Wheaton, lL 60187 
Mr. David Werd!n 
Elburn. IL 60 1 19 

Mr. David Werdin 
Kan;,ville, IL 60144 

Dr. Michael D. Wiant 
Springfield, II 62706 
Mr. Stan Yonkauski 
Springfield, IL 62704 

Maryland 
Mr. Robert Barnas 
Annapolis, MD 21401 

Mr. Thomas Magette 
Annapolis, MD 21401 

�ichigan 
Mr. L Daryl Baker 
Charlotte, MI 48813 

M$. Shirley A. Beckman 
Mason, MI 4S854 
Ms. Karen K. Benson 
Grand Haven, MI 494 1 7  

Ms. Jean Bowers 
Beulah, MI 4961 7  

Mr. Robert E .  Carey 
Grand l.8dge. MI 48837 

Mr. Bob Ceru 
Lanl;ing. MI 48909 

City of Lansing 
Lansing. MI 48933 
Ms. Marjorie A. Clark 
Grass Lake, MI 49240 

Ms. Dorothy Colestock 
Jackson, MI 49203 

Mr. Richard L Coletta 
St. Johns, 1.41 48879 

MI. John J. C<)nely 
Cheboygan, 11.11 49721 

Ms. Sue Crispin 
Lansing, M! 48909 
Mr. BlYiil'l J. Crough 
Traverse City. MI 49685 

Mr. John G. Daher 
Lansing, MI 48917 
Mr. Daryl J. De!abbio 
Rockfoid. MI 49341 

Delta ChMer Township 
Lansing, MI 48911 
Mr. Gerald l.  DeRuiter 
Kentwood. MI 49508 
Ms. Sandra L Oraggo 
Lansing. 1.41 �.91 0  

Mr. Eldon Dymond 
Chs.r!otte, MI 43813 

Mr. Vernon Ehlers 
Lansing. M! 48909 

Mr . .)i.)hn Engler 
Lansing. M! 48909 
Mr. Thomas J. Fegan 
Ann Arbor. MI 48107 

Mr. Vlilliam Fitch 
Jackson. MI 49201 

Ms. Klm Fleming Nokes 
lansing, MI 48910 

Dr. W. P3.ndolph Frykberg 
Boyno City, MI 49712 

Ms. M. Frances Fuller 
Charlotte. MI 48813 
Mr. Bj'fOn F. Gr.t.llagner 
Spring Arbor. MI 4nS3 
Mr. Lewis Gentry 
Grand ledge, MI 48837 

Mr. Bob Gibold 
Lansing, 1.41 48909 
Mr. Larry Glazer 
Lansing, 1.41 48909 
Mr. Harold B. Glover 
Detriot. MI 48207 
Mr. George D. Goodman 
Ann Arbor, MI 48106 

Mr. Charles B. Graham 
Frankenmuth. MI 48734 

Ms. Betty J. Granger 
Jackson, M! 49201 

Ms. Irene D. Granger 
Petoskey, MI 49770 
Mr. Michael J. Griffin 
Lansing, MI 48909 

Mr. Herman Gumper 
Jackson. 11.11 49203 

Ms. Martha Halsey 
Potterville. MI 48576 

Dr. John F. Hanieski 
Lansing. MI 48913 

Mr. James R.  Heinzman 
Lansing, MI 48913 
Ms. Ruth l. Hess 
Big Rapids, 1.41 49307 

Mr. Randy L Humphrey 
St. Johns, 1.41 48379 
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Ingham County Ubrarles 
Stockbridge, MI 49285 

Mr. Paul E. !nglis 
Hart, 1.41 49420 
Ms. Unda Jakeway 
W.ason. MI 48854 

Mr. Brian Jeffries 
Mason. MI 48854 
Mr. Timothy D. Joseph 
Manistee, MI 49660 
Ms. June Komar 
Ann Arbor, MI 48107 
Ms. Jean A. Korthase 
Boyne City. MI 4971 2  

Mr. Daniel C .  Krueger 
Grand Haven. MI 49417 

Ms. Ma;y LaClear 
Williamston,  MI 48895 

lansing Cit'l Counc.iI 
Lansing. 1.41 48933 

Mr. Ken Lautzenheiser 
Jackson, MI 492C4 

Mr. Blaine C. Lentz 
St. Johns. MI 48879 
Ms. Patricia A. Leutz 
Cla�k Lake, MI 49234 

Mr. John J. Undale 
Muskegon, MI 49440 

Mr. Gary A. Matz 
Jackson. MI 49201 

Mr. Jack H. McOure 
Albion. MI 49224 

Mr. Terry McKane 
Lansing. MI 48933 
Ms. Kathleen McCueen 
Bath. MI 48S08 
Mr. John E. Mogk 
Lansing, MI 48913 
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Ms, Kim F. Nckes 
Lansing, MI 48910 

Mr. G.lry Owen 
Lanaing,  MI 4S909 
Ms. Michelyn Pasteur 
Lansing, MI 48909 
Mr. Marvin Preston 
Maaon, MI 48854 
Mr. Thomas J. Ratchford 
Jack;;on, 11.1. 49201 

Mr. Milton W. Rohw&r 
Grand Rapids, MI 49503 

Ms. Laura Sexton 
Bellairs, MI 4961 5 

Mr. James Spackman 
Lansir'Q, MI 4I3S33 
Mr. Donald E. Spafer 
Parma, MI 49224 

Ms. Joan Spicer 
Mict.igan Center, MI 49254 

Ms. Barbara Sullenger 
Lansing. MI 48909 
Ms. Priscilla Sutiiff 
Parma, MI 49269 

Ms. Jane Swanchara 
SI. Johns, 11.1 48879 
Mr. Doug Thompson 
Lansing, MI 4891 5  

Mr. Michael E.  Thompson 
Ma:>!)n. MI 48854 
Mr. Timothy E. Thwing 
Monroe, MI 48161 

Mr. 8wce E. Towier 
Ypsilanti, MI 4S�97 

Ms. Nancy Tuls 
Zeeland, MI 49454 

Mr. C. Gordon Vandemark 
S1. Johns, MI 48879 

Ms. Louise Wal!ace 
Coidwater, MI 4903S 

North Carolina 
Mr. &rry VV. Aiien 
Durham, NC 2n01 

Mr. Chrys Baggett 
Raleigh, NC 27603 

Mrs. Chrys Baggett 
P,a!i>igh, NC 2761 1 

Mr. iNHiiam Btl!: 
Durham, NC 2771 3  
Mr. Dave 8inaham 
Raleigh, NC 2,01 1 

Mr. "\'imam D. Bingham 
Paleigh, NC �76 1 1  

Mr. Harold Blizzard 
Oxiord, NC 27565 

Mr . •  John P. Bond III 
Durham, NC 27701 

Mr. O&vid Brooks 
CAford. NC 27565 

Mr. Rebert H. Calc:t ... -efl 
Grellnsboro, NC 27429 

Mr. Albert Carpenter 
Raleigh. NC 2761 1 

City 01 Durham 
Durham. Ne 27701 

Ms. Susan Dakin 
Raleigh, NC 2761 1 

Mr. Derek Day 
Roxboro, NC 27573 

Mr. William l. Dunn 
Raleigh. HC 27603 

Mr. W!!liam l. Do.mn 
Raleigh. Ne 2761 1 

Ms . .AJlie G. ei!ington 
Oxford, NC 27565 

Mr. Vviibur P. Gt!lley 
Dur�.am, NC 277 13 
Ms. Rebe= M. Heron 
Durham, /l!C 27705 
Mr. Gerald Kalley 
Durham, NC 27701 
Mr. Neil Ma!lory 
Henderson, NC 27s...� 
1\.11. James G. Martin 
Rrt\e;gn, NC 276 1 1  

Mr. H,M. Mid,llW( Jr. 
Durham, NC ::::;702 
Mr. S. T. Anodes 
Ra:sigh, NC 27687 

Mr. A. T. Rolan 
Durham, NC 27701 

Mr. R. J. $al;!)r 
Durham. NC 27713 

Mr. Wllliam W. Sun 
Durha.-n, Ne 277C4 
Ms . •  ieanetle Tomczak 
Raieiwh, NC 2761 1 

M ... Donald J. Waido 
Roxboro, tv.:: 27573 
Mr. Mike S. Wilkins 
Poc)(boro. NC 27573 

Tennessee 
Df. Ralph H. Brooks 
Knoxville. TN 37902 

Mr. CharIer Brown 
Nashvi!l9, TN 37219 
Mr. p._ D. Caldwel! 
Shelbyville. TN 37160 

Mr. Daniel C. Eagar 
Nashville, TN 372 1 9  

Mr. Henry Feldhaus 
Shelbyville. TN 37160 

Mr. Cliff Frenslay 
Nashville. TN 372i9 

Mr. Ray Gilbert 
Nashville, TN 372 1 9  

Dr. Elbert T.  Gill 
Na�viile, TN 37203 

Mr. Herbert L Harper 
Nashville. TN 37219 

Mr. Brian Hensio::y 
Nashvilla, TN 3721 9  
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Mr. Logan Hickerson 
Murlreesboro, TN 37129 
Mf. I. V. Hiliis, Jr. 
Sparta, TN 33583 

Mr. Joe Jackson 
MurfrHsbcro, TN 37133 

Mr. F.-snk JcohflS 
Smyrna, TN 37167 

Mr. earl JO/;!1son 
Nashville, TN 37219 

Mr. Jerry P. Jones 
Chatanooga, TN 37422 
Mr. Jim Kennedy 
Nashville. TN 3721 9  

Mr. Elmo Lunn 
Nashvil!a, TN 372 1 9  

Mr. John Man�in 
Mur/ieasbQfO, TN 37130 
Mr. 8$rnie H. Ma'iin 
Sheibyville, TN 371 60  

Mr. Carl R .  r.,'1oore 
Nashville, TN 3721 9  

Mr. Ed MUfray 
Nashville, TN 372 1 9  

Mr. Jimmy Nailen 
Nashville, TN 37219 

Mr. CB.r!ton Norris 
Lewisburg, TN 37091 

Ms. Anna B. O'Srien 
Crossvilia, TN 38555 

Mi. Paul Parl<:er 
StlE'lbyvi!ie, TN 37160 
Mr. Maynard Pate 
Nalohville, TN 31201 
M�. W. A. R!;"h:lrdsa'l Jr. 
O;,lumbia, TN 38401 
Mr. Bill Richardson 
Nashville, TN 37219 
Mr. Kncx Ridley 
Srn,'rna. TN 37167 

Mr. Ro�rt Ring 
Fronkllil, TN 37064 
Mr. Doug Rogers 
Chape! HlI!, TN 37034 
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Mr. John R. Rucker 
Murfreesboro, TN 37130 

Dr. Hobert S. $arders 
Murfreesboro, TN 31'1 33 
Mr. M. Pall! Schmierba,ch 
Kno.xviUe, n� 37002 
Ms. Lima" St�w3rt 
Flank:;r., TN 37065 
Ms. Patricft', Thompson 
Nasliviile, TN 37219 
Mr. Robert Trantha.m 
Brownsville, TN 38012 
Mr. J. Frederick Weinhold 
Knoxviiie, TN 37932 
Mr. J. F. Weinhold 
Chattanooga, TN 37402 
Mr. Charles West 
Lewisburg, TN 37091 
Mr. John S. If/jk1�r 
Nashville, TN 37219 
Mr. Thomas A Woitalik 
Ch«itanoega, TN 37402 
Texas 
Mr. T. C. Adams 
Ausiin, TX 7871 1 

Mr. Edgar D. Bailey 
Austin, TX 787$ 
Ms. Norma Laa Beasley 
Dallas, TX 75206 
Mr. Edwsrd C. 8i:lgler 
Austin, TX 71::713 
Mr. Robert P.  Brezina 
Vidor, TX 77652 
Dr. Ben Brown 
Austin, TX 78701 

Mr. Richard.? Brown3 
The Woodla.nds, TX 77300 
Mr. Bill Crabtree, Jr. 
Grand Prairie. TX 75053 
Mr. Sob Dav;s 
"'-loot Belvieu, lX 77580 
Mr. Robert D. Duke 
Da:las, TX 75231 
Mr. Valer; .. O. Ewell , Jr. 
Waxahact';ie. TX 751 65 
Ms. Nancy Gay 
Mineral Weils, TX 760G7 

Mr. Ron GilHspie 
Ennis, TX 751 1 9  

Mr. James W. Grander 
Pearsall, TX 78001 
Mr. Dillard S. Hammett 
Austin, TX 7671 1 

t.Ac Mario A. HernaJ'dez 
San Antonio. TX 78<"'96 

Mr. t'!l'V� Howerton 
Ennis, TX 751 1 9  

Mr. Marlow Hunter 
DeSoto, TX 751 1 5  

Mr. l.&wrence R .  Jacobi, Jr. 

Austin, TX 78752 

Mr. Rs.x Janninos 
Austin, TX 78701 

Mr. David Jones 

Palmer, TX 75152 

Mr. Jack P. Lelah 
Waxahachi9, rX 75155 

Mr. Lenell McGraw 
Ennis, TX 751 1 9  

Mr. ell! Melten 
Au�ti1i, TX 78768 
Mr. Gene O'Donnell 
Waxahachie, TX 75165 

Mr. Justin R. Ormsby 
EI Paso, TX 79901 

Mr. Maurice Osborn 
Midlot:1ian, TX 75065 

Mr. Walter Palma, Jr. 
Corsic$.na, TX 751 1 0  

. Mr. John R .  Percival 
Ennis, TX 751 19 
Mr. Charles Pinto 
Midlothian, TX 76005 
Mr. Jack M. Ail:ns 
Austin, TX 7871 1 

Mr. Jo/J ShustBr 
FOli Stockton, TX 79n.s 
Mr. Johnny B. Sims 
Waxahachie, TX 75165 
Mr. Larry Skinner 
Ennis, TX 751 1 9  
Mr. Robert Sokol! 
Waxahachie, TX 75165 

Mr. Gavino D. Sote!o 
Hartingen, TX 73551 
Mr. Bob Spain 
Austin, TX 78744 
Ms. Annette Strs.t.lss 
Dallas, TX 752.01 

Mr. Barney Talior 
Waxahachie, IX 75165 
Mr. Charles D. Travis 
Austin, TX· 7a744 

Mr. John T'a/han 
Ennis, TX 751 1 9  

Mr. Re i(  Wahl 
Austin, TX 75744 

Mr. Cliff Wammack 
Waxahachie, TX 75165 

I 
Ms. Jan 'v'Vilkinson 
Ennis, T'< 751 19 

Ms.  SULj Vv\!liams 
Austin, TX 78757 

Mr. Jerry Yost 
Longview, TX 75606 

Virginia 
Mr. Donald J. Finley 
Richmond, VA 2321 9  
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4. District of Columbia 
State Offices 

Arizona 
Mr. Peter Sione 
Gold and Uebengocd, Inc. 

Coiorado 
Mr. Paige Reffa 
Cutier and Stanfield 

Illinois 
Mr. Craig Helsing 
Consultant 
Heel, Spence, and Oglesby 

Mr. Galen Reser 
Director 
Washington Office 

Michigan --��------------

Ms. JoEHen Darcy 
Washington Office of the Governor 

North Carolina 
Me Ed Forgotson 
Wonder and Diefenderfer 

Ms. !<ai'S" Reberts 
Director 
Washing�on Off1ee of the GC';ernor 

Tennesses 
Ms. Carolyn Jourdan 
Office of Senator James Sa3scr 

Texas 
Mr. Henry Gandy 
Director 
Office of 5tato - Federal Relations 
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II. 

Arizona 

Native 
American 

Tribes and 
Individuals 

Mr. Donald R. Antone, Sr. 
Sacaton, AZ. 85247 

Mr. Gerald Anton 
Scottsdale, AZ. 85256 

Mr. Enos Francisco 
Sells, AZ. 85634 

Ms. Leona Kekar 
Maricopa, AZ. 85239 

Mr. John Lewis 
Phoenix, AZ. 85013 

Mr. Peter McDonald Sr. 
Window Rock, AZ. 86515 

Ms. Patricia McGee 
Prescott, AZ. 86301 

Mr. Clinton Pattea 
Fountain Hills, AZ. 85268 

Mr. David Ramirez 
Tucson, AZ. 85746 
Mr. Ivan Sidney 
Kykotsmovi, AZ. 86039 
Mr. Theodore Smith, Sr. 
Camp Verde, AZ. 86322 
Tohono O'Odham Nation 
Gila Bend, AZ. 85337 

Ms. Harriet Toro 
Sells, AZ. 85634 

Mr. Thomas R. White 
Sacaton, AZ. 85247 

Canada 

Mr. Dean Jacobs 
Canada N8A 4K9, ON 

Colorado 

Mr. Wallace Coffey 
Denver, CO 80219 

Mr. Walter Johns 
Denver, CO 80203 

Mr. Richard Tall Bull 
Denver, CO 80203 

District of Columbia 

Mr. Robert Holden 
Washington, DC 20002 

, 

Indiana 

Mr. Raymond White 
Peru, IN 46970 

Kansas 

Ms. Nancy Keller 
Reserve, KS 66434 

Mr. Fred Thomas 
Horton, KS 66349 

Mr. George Wahquahboshkuk 
Mayetta, KS 66509 

Michigan 

Mr. Perry Compow 
Ludington, MI 49431 

Mr. David Mackety 
Fulton, MI 49052 

Mr. Arnold J. Sowmick, Sr. 
Mt. Pleasant, MI 48858 

Mr. Arnold Sowmick 
Mt. Pleasant, MI 48858 

Ms. Audrey Wicket 
Dowagiac, MI 49047 

M innesota 

Mr. Arthur Gahbow 
Onamia, MN 56359 

Mr. Donald Hackey 
Nett Lake, MN 55n2 

Mr. White Hartley 
Cass Lake, MN 56633 

Mr. James Hendrickson 
Grand Portage, MN 55605 

Mr. William Houle 
Cloquet, MN 55720 

Mr. Darrell Wadena 
Cass Lake, MN 56633 

Missouri 

Mr. George Captain 
Seneca, MO 64865 

North Carolina 

Mrs. Nannie Martin 
Roxboro, NC 27573 

Ms. Unda Mills 
Hollister, NC 27844 

Mrs. Ruth Revels 
Greensboro, NC 27403 

Mr. Jonathan Taylor 
Cherokee, NC 28719 

Mr. Robert Youngdeer 
Cherokee, NC 28719 

Nebraska 

Mr. Reuben Snake, Jr. 
Winnebago, NE 68071 

Oklahoma 

Mr. Lewis H. Barlow 
Miami, OK 74355 

Mr. John Barrett 
Shawnee, OK 74801 

Mr. Leaford Bearskin 
Wyandotte, OK 74370 

Mr. Ronald Burgess 
Lawton, OK 73502 

Mr. Donnie Frank 
Binger, OK 73009 

Mr. Edgar French 
Anadarko, OK 73305 

Mr. Vernon Haddon 
Anadarko, OK 73305 

Mr. Glenn Hamilton 
Camegie, OK 73015 

Mr. Edward Leonard 
Miami, OK 74335 

Mr. Francis Levier 
Shawnee, OK 74801 

Mr. Elmer Manatowa, Jr. 
Stroud, OK 66529 

Mr. Elmer Manatowa 
Stroud, OK 74079 

Mr. Wallis McNaughton 
Miami, OK 74355 ' 

Mr. Charles Norman 
Tonkawa, OK 74653 

Mr. Jim Wahpepah 
McCloud, OK 74851 

Wisconsin 

Mr. Artyn Ackley, Sr. 
Crandon, WI 54520 

Mr. Reg C. Miller 
Bowler, WI 54416 

Mr. Gordon Thunder 
Tomah, WI 54660 

Mr. Rena White 
Bowler, WI 54416 
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III. Libraries 

Arizona 

Noble Science & Engineering Ubrary 
Tempe, AZ. 85287 

Phoenix Public Ubrary 
Phoenix, AZ. 85004 
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Colorado 

East Morgan County Ubrary 
Brush, CO 80723 

Fort � ANi>Iic: tibfaJy 
Fort Morgan, CO 80701 

District of Columbia 

DOE Public Reading Room 
Washington, DC 20585 

Illinois 

Aurora Public Ubrary 
Aurora, IL 60506 
DOE Public Reading Room 
Cnicago Operations Office 
Ar�onne, IL 60439 
Illinois SSC Project Office 
Batavia, IL 60510 

Kaneville Township Ubrary 
Kaneville, IL 60144 

St. Charles Public Ubrary 
S: .. Charles, IL 60174 

West Chicago Public Ubrary 
West Chicago, IL 60185 

Michigan 

Ingham County .Library System 
Mason, MI 48854 
Jackson District Ubrary �ystem 
Jackson, MI 49201 

North Carolina 

Durham County Ubrary 
Durham, NC 2n01 

Roxboro Ubrary 
Roxboro, NC 27573 

Richard H. Thomton Ubrary 
Oxford, NC 27565 

Tennessee 

DOE Public Reading Room 
Oak Ridge Operations Office Oak Ridge, TN 37831 

Unebaugh Public Ubrary 
Murfreesboro, TN 37t30 

Tennessee Department of Economic and 
Community Development Ubrary 
Nashville, TN 37219 

Texas 

Ennis Public Ubrary 
Ennis, TX 751 19 

Sims Ubrary 
Waxahachie, TX 75165 

IV. Enviromn.ental 

Groups 

Arizona 

: ·Ms. Alicia Bristow 
I ·Commission on the Arizona Erulironment ! .Ahoenix, � 85007 

: .Mr. Michael J. Do.1t/8 
.Department of EnvIronmental OIoIality 

· Ahoenlx, � 85004 
: .Mr. Robert Farrer 

Departm8rrt Of'WaterResources 
· ;Ahoenix, � 85007 
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· Nt. James A. St. Amant 
· lJIe Desert Tortoise ColMlcil 

·LDng Beach, CA smaos 
Ms. Unda M. 1JIIaAd 8SA Planning 6. EMirol'lt'l'lerrtaf Senoices San Francisco, CA 94aOi 

, Colorado 

· .Mr. Brad BeCkham 
Department of Health 

· iOenver, CO 80220 

Mr. Clait E. Braun 
The Wildlife Society 

· 'Fort Collins, CO 80526 
· .Mr. Roy Brubacher 

Department of Education 
Dr. Larry Fellows Danver, CO 80203 

: 'Bureau of Geology and Mineral Tecbnologv 
TLicson, � 85719 

· :Ms. Shereen Lerner, SHPO 
· Arizona State Parks 
, Flhoenix, � 85007 

, :Mr. Scott Mills 9NCA Environmental Consultants 
: 'Phoenix, � 85016 

Mr. Jamel Norton 
The Wildemess Society 
'Phoenix, � 85004 

· Mr. Bruce Palmer 
Arizona Game and Fish Depadmellt 
Phoenix, � 85023 

foAr. Paul A. Scheidig 
.Arizona Department of Environmental 
Quality 
Phoenix, � 85004 

· .Ms. Donna Schober 
· ArIzona State Parks 
; Phoenix, � 85007 

Mr. Ivan J. Shields 
Arizona Agriculture and Horticulture 
Q)mmisssion 
Phoenix, � 85007 
Mr. Phil Shucet 
tlepartmeot.af lWlSpOttation 
Phoenix, � 85007 

Mr. Norman S. Smith 
me Wildlife SocIety 
Tucson, � 85721 

Mr. Kenneth 'E. Travous 
AIIzona State Parks 
PIIoenlx, � 85007 
Mr. Bill Werner 
.Arlzona Game and Fish DepartrAeot 
Yuma, � 85365 
Mr. Robert Yount 
State Laod Department 
�oenix, � 85007 

California 

Sierra Club 
San Francisco, CA 94109 

1k. Dave Carlson 
Colorado Department of Agricu,*--· OIInver, CO 80203 

'Ms. Pam Case 
iDllpartment of Agricullure 
t.akewood, CO 80225 

t.Ar. Bob Clevenger 
Department of Highways 
Denver, CO 80222 
t.tr. Robert DeSpain 
Environmental Protection kJenr:y 
OBnver, CO 80202 
Ms. Kathy Dolan 
OIIpartment of Health WOOD 
OBnver, CO 80220 

Mr. Paul Ferraro 
· Department of Health 

Denver, CO 80220 
MI. Maggie Fox 
Sierra Club 

· Boulder, CO 80302 

Mr. AI Hazle 
Department of Health 
Denver, CO 80220 
Ms. Ann Hodgson 
Department of Natural Resourcea Fert Collins, CO 80526 

· Mr. Ron Holliday 
Department of Natural Resources 
Denver, CO 1!C203 
Mr. Marne K. Jurgemeyer 
Fort Morgan Museum 

· .fort Morgan, CO 80701 

Mr. Darrell Knuffke The Wildemess Society 
Denver, CO 80206 
1Ar. Dave Kuntz 
Department of Natural ReSOU1!C8S 
Denver, ro eo203 
Mr. Chuck Mattson 
Department of Health 
IlIenver, CO 80220 
Mr. Bill McDonald 
Department of Natural Resources 
Denver, CO 80203 
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Mr. Jim McDonald 
Department of Natural Resources 
Denver, CO 80203 

Mr. Mike McHugh 
Department of Natura! Resources 
D'lO�·er, CO 80203 
Mr. Ray Mohr 
Department of Health 
Denver, CO 80220 

Mr. earl Mount 
Department of Natural Resources 
Coenver, CO 80203 

Mr. Steve Norri3 
Department of Natural. Resources 
Den.·sr, CO 80203 

Mr. Pat Ratliff 
Department of l ocal Affairs 
Denver, CO 80203 
Ms. Laurie Rhodes 
Colorado Historical Society 
Denver, CO 80203 
Mr. John Raid 
Department of Natural Resources 
Denver, CO 80203 

Mr. Dave Ruble 
Department of Highways 
Denver, CO 80222 

Mr. Jim P.uch 
Department of Natural Resources 
Fort Collins, CO 80525 
Ms. Joan Seeman 
Committee Against P.adiotoxic Pollution 
Fort Collins, CO 80526 
Mr. Dal/e Shelton 
Coiorado Department of Health 
Denver, CO 80220 

Mr. Hal Simpson 
Department· of Natural Resources 
Denver, CO 80203 

Mr. BfiJC9 Smith 
Department of Regulatory Agencies 
Denver, CO 60203 

Ms. Sue H. SpenG6r 
Fcrt tI.-organ Heritage Foundation 
Fort Morgan, CO 80701 
Mr. Bill Stanton 
Colorado Department of Natural Resources 
Denver, CO 80203 

Mr. Robert F. Stewart 
Oopartme�t of the Interior 
Denver, CO 80225 

Ms. Barbara Sudler 
C<l!orado Histor:cal Society 
Denver, CO B02".J3 
Mr. Tom Tayon 
Department of Health 
Denver, CO 802...">0 
11M. Robert Turner 
National Audubon Society 
Boulder, CO 8',)3..')3 

Dr. Leslie Wildesell 
Colorado Historical Society 
Denver, CO 80203 

District of Columbia 
Mr. 8n�ce Blanchard 
Deoartment of the Interior 
Washington, DC 20240 
Mr. Thomas F. Donnelly 
National Water Resources Association 
Washington, DC 20024 

Environmental Defense Fund, Inc 
Washington, DC 2OOC5 

Friends of tha Earth 
Washington, DC 20003 
Nationa! Parks Conservation Association 
Washington, DC 20007 

Nlltional Water Resources Associaiion 
Washington, DC 20024 

National Wildlife Federation 
Washington, DC 20036 
National Rasources Defense Council 
Washington, DC 20005 
The Nature Conservancy 
Washington, DC 22209 

Tne Wilderness Society 
Washington, DC 20005 

Mr. Brooks Yeager 
Sierra Club 
Washington, DC 20003 

�eorgia 

Dr. David E. Clapp 
Center for Environmental Health 
Atlanta, GA 30333 

Illinois 
Mr. David Antonacci 
Illinois Depllnment of Public Heaith 
Spri,)glie!d, !L 62761 
Mr. Gregory IN, Baise 
Ullooi .. [i«?panme"t of TrMsportation 
S�rin!:;fie!d, It. 62764 
Mr. Richard J, Car!son 
IHinr)is E:nvironmental Pro:ection Agency Springfield, IL · 62706 
Mr. Dan Dees 
lliinoi& Departrnent of Transportation 
Spri"gfieid , IL 62764 

Mr. Michae; Devine 
minais Historic Preservation Agency 
�'PI"i(j9field, IL 62701 

Mr. lIv1ark Frech 
Illinois L'apartment of Conservation 
Springfield, IL 62701 

Mr. Jamli's R. Hartwig 
Illinois Department of Agriculture 
Springfield, IL 62794 

Distribution 8-23 
Mr. John Henrikson 
lilinois Department of Mines & Minerals 
Springfield, IL 62706 

Mr. Theodore W. Hild 
Illinois Historic Preservation Agency 
Springfield , IL 62701 

Ms. Suzanne Kircos 
U.S. Environmental Protection Agency 
Chicago, iL 60604 
Mr. Tt;rry R. Utsh 
Illinois Department of Nuclear Safety 
Springfield, IL 62704 
Mr. Richard Lutz 
UHnols Department of Conservation 
Springilsid, It ti2iOS 
Mr. Tnc:.mas G. McSwiggill 
Illinois. Envircnmentai Protection Agency 
Springfield, IL 62794 
M., Jarr.8! B. Park 
Illinois Environmental Protection Agency 
2200 Churct.m Road 
Sj:>ringf;ald, IL 62706 

Ms. Carolyn E. Raffensperger 
Sferra Club 
Chicago, IL 60505 
Mr. David S<;heibelhun 
Sierra Club Great Lakes Chapter 
Usle, IL 60532 

Mr. Terry A. Sweitzer 
Illinois Enviromental Protection Agency 
Springfield , IL 62794 

Mr. Bernard J. Turnock 
Illinois Department of Public Health 
535 West Jefferson, Fioor 4 
Springfield, IL 62761 

Mr. Larry A. Werries 
illinois Departrnen! of Agriculture 
Springfield , IL 62794 

Mr. VViliiam L Wheeler 
liiinois Historic Pre�er"ation 
Spiingfield, IL 62701 
Mr. Gary Wrigl)t 
minois Department of Nuclear Saf�tf 
Springfield, lL 62704 

Michigan 

Mr. Dennis Adams 
Michigan Department of Natural Resources 
Lansing, Ml 48009 

Mr. Darrel Allen 
Michigan Depa,1rnent of Natural Resources 
Lansing, MI 48909 
Ms, Ju!ane Aiien 
Michigan Department of Natural P.esources 
Lansing, MI 489V"9 

Mr. Jack Bails 
Michigan Department of Natural Resources 
Lansing, MI 4e9;)9 
Mr. Robert C. Bennett 
Bureau of Environrnental a'1d Occupatio:1al 
Health 
Kalamazoo, Mi 49002 
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Dr. Martha M. Bigelow 
Michigan Bureau of History 
Lansing, M! 48918 

Mr. Rayma L. Bilicki 
Bureau of Environmental and Occupational 
Health 
Lansing, MI 48909 

Mr. VVilliam Brown 
Bureau of Environmental and Occupational 
Health 
Lansing, MI 48909 

Mr. George W. Bruchmann 
Michigan Department of Public Health 
Lansing, MI 48909 

Bureau of Environmental and Occupational 
Health 
Lansing, MI 48909 

Bureau of Environmental and Occupational 
Hoalth 
Kalamazoo, MI 49002 

Mr. Herbert Burns 
Michigan Department of Natural Resources 
Lansing, MI 48909 

Mr. Jack Bulterfield 
Michigan Department of Natural Resources 
Lansing, MI 48909 

Mr. Benedlcto E. Cabrera 
Bureau of Environmental and Occupational 
Health 
Kalamazoo, MI 49<J02 

Mr. James F. Camburn 
Bureau of Environmental and Occupational 
Health 
Kalamazoo, MI 49002 

Mr. john G. Chilikos 
Bureau of Environmenta! and Occupational 
Health 
Kalamazoo, MI 49002 

Mr. James Cleary 
Michigan Department of Natural Resources 
Lansing, MI 48009 

Mr. Cietus Courchaine 
Bureau of Environmental 2.nd Occupational 
Hea!th 
Escanaba, MI 49829 

Mr. Robert L. DeHaan 
Bureau of Environmental and Occupational 
Health 
Pontiac, MI 48055 

Mr. Elden D. Dickinson 
Michigan Department of Public Health 
Lansing, M! 48...009 

Mr. Thomas M. Dykstra 
Bureau of Environmental and Occupational 
Health 
Pontiac, MI 48055 

Ms. Kathryn B. Eckert 
Michigan Bureau of History 
Lansing, MI 48918 
Mr. John Erickson 
Bureau of Environmental and Occupational 
Health 
Esc8.naba, MI 49829 

Mr. Michael Farnsworth 
Bureau of Environmental and Occupational 
Heaith 
Lansing, MI 48909 

Mr. Emanuel Ferruzzi 
Bureau of Environmenta! and Occupationc-i 
Health 
Westland. MI 48185 

Mr. Vl/illiam Fulkerson 
Michigan Department of Natural Re30urces 
Lansing, MI 48909 

Di. Wallace E. Fusilier 
Wator Quality Investigators 
Dexter, MI 48130 

Mr. Michael Gaber 
Burasu of Environmental and Occupational 
Health 
Lansing, MI 48909 

Mr. F. Robert Godbold 
Michigan Bureau of Enviro;1men!al He&.ith 
lanSing, Ml 48909 

Mr. Gary Guenther 
Michigan Department of Natural Resources 
Lansing, MI 48...009 

Mr. P.obert Gurchiek 
Bureau of Environmental and Occupationai 
Health 
Lansing, MI 48909 

Mr. Goidon Guyer 
Michigan Department of Natural Resources 
I..ansing. MI 48909 

Mr. Dennis R. Hahn 
Michigan Department of Public Health 
Lansing, MI 48009 

Mr. Dennis Hall 
Michigan Department of Natural Resources 
Lansing, MI 489(19 .  
Mr. James H .  Hanna 
Bureau of Environmental and Occupational 
Health 
Sag1nsw, MI 48607 

Mr. Rollie Harmes 
Michigan Department of Natur<;;1 Resources 
Lansi"�, MI 48909 

Mr. Patrbk J. Harris 
Bureau of Environmental and Occupational 
Health 
Kalamazoo. 1'.11 49002 

Mr. Marion Hart 
Michigan Department of Natura! Resources 
Lansing, MI 48909 

Mr. Kenneth H9ndrick 
Michigan Department of Natural Resources 
Lansing, MI 48909 

M$. Susan Henry 
Michigan Department of Natura! Resources 
Lansing, Mi 48909 

Mr. Paul Hodges 
Bureau of Environmenta! and Occupational 
Health 
Lansing, MI 48909 

Mr. Craig Hoernschemeyer 
Albion Downtown 
Albion, MI 49224 

Distribution 8-24 
Mr. Thomas Hooge.hyda 
Sureau of Environmental and Occupational 
Health 
Lansing, MI 48909 
Mr. Alan Howard 
Michigan Depart.rnent of Natural Resourc.'es 
Lansing, 11.11 48909 

Mr. Donald Inman 
Michigan Department of Natu ral Resources 
Lansing, MI 489>..;"'9 

Mr. Leo E. Jager 
Bureau of Environmental and Occupational 
Health . 

Lansing, MI 48909 

Mr. Marvin Johansen 
Bureau of Environmental and OC'cup<.tiono.l 
Health 
LansinQ, MI 48909 

Ms. Karen Kalinowski 
Bureau of Environmental and Occup:<tional 
Health 
lanSing. MI 48909 

Mr. Dona!d Keech 
Bureau of Environmental and Occupational 
Health 
La.nsing, MI 4890S 

Mr. Wilfiam Kell�y 
Bureau of Environmental and Occupational 
Health 
Lansing, MI 48909 

Mr. Michael Kovach 
Bureau of Environmental and Occupatior.;;1 
Health 
lansing. M! 48009 

Mr. Nathaniel Lake 
Michigan Depaiiment of Natura! Res()ur[:e� 
Lartsing. Mi 48900 

Mr. Robert C. Lemke 
Bureau of Environmental and Occupat;or,al 
Health 
Grand Rapids, MI 49505 

Mr. Joseph Lova.t:) 
SurQsu of Environmental aTid Occ!J�'ation31 
Health 
lans!n:J. MI 489C.>9 
Mr. Arthur O. Lund 
Bureau of Environmental and Occupa:ional 
Health 
Lansing , 11.11 48909 

Mr. Greg Lyman 
Michigan Department of Natural Resou rces 
Lansing, MI 48909 

Mr. John MacGregor 
Michigan Department of Natura! Resources 
Lansing, MI 48....009 

Mr. William Marks 
Michigan Department of Natural Reso!;rces 
Lansing, MI 48909 

Mr. Thomas Martin 
Michigan Department of Natural Resources 
Lansing, MI 4890'3 

Mr. C. McConnell 
Michigan Department of Nat'jral Resources 
Lansing. MI 48909 
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Mr. W. C. M,)lntosh 
B'Jreau of Environmental and Occupational 
Health 
Pontiac, M! 48055 

Ms. Barbara Mcleod 
Michigan Department of Natural Resources 
Lansing, MI 48909 

Mr. Allen M<:rcier 
Bureau of Environmenta! and Occupational 
Haalth 
Lansing, MI 489C9 

Michigan Department of Commerce 
Lansing, till 4891 1 

Mr. Robert Miller 
Michigan Department of Natural Resources 
La.'lsing, MI 48009 
Mr. WilHam W. Miller 
Bureau of Environmantal and Occupetional 
Health 
Pontiac, MI 4S0S5 
Mr. David W. Minnaar 
Michigan Department of Public Hea!th 
l.&nslng,  MI 48909 

Mr. Michaei Moore 
Michigan Department of Natural Resources 
Lansing, Mi 4C009 
Mr/Michalil S. Mosher 
8urel!u of Envlronment.11 and Occupatlonal 
Heal�" 
Kalamazoo, MI 49002 

fI.IJ. J,1ck Novak 
Dure&u of Environmental and Cccupatior,al 
Health 
Kalernazoo, Ml 49002 

Mr. Lynn C. O'Donneli 
Bureau of environmental and Occupational 
Health 
Kalamazoo, MI 4SOO2 

Mr; Frank Opalka 
Michigan Department of Natural P.esources 
lansing, MI 48909 

Dr. Neil Pennington 
Burseu of Environmental and Occupational 
Health 
laflsing, MI 48009 
Mr. Ray P: Penawitz 
Bureau of E;-;vifonmental and Occupational 
Health 
Marquette, MI 49855 

Mr. Steve Philip 
Michigan Dapartmsnt of Natural Resources 
Lllnsino, MI 48.909 
Mr. Olarlel> E. Picardy 
Bureau of Environmental and Occupa.tiona! 
Health 
Grand Rapids, MI 49505 

Mr. DelC9rt Rector 
Michigan Department of Natura! Resources 
Lansing , MI 48009 
Ms. Margo L Sr-..hafer 
Bureau of Environmental and Occupntional 
Health 
Kala/ncco, MI 40002 

Mr. O. J. Scherschligt 
Michigan Department 01 Natuial Resources 
Lansing, MI 48909 
Mr. R T. Segall 
Michigan Department of Natural Resourcss 
Lansing, MI 48909 
Ms. Donna Stine 
Michigan Department of Natural Resources 
Lansing, MJ 48909 
Mr. Wayne Vsrspoor 
Bureau of Environmental and Occupational 
Health 
Lansing. MI 48009 
Mr. Flint C. Watt 
Bureau of Environmental and Occupational 
Haalth 
Lansing, MI 48909 
Mr. M"rl< Weber 
Bureau of Environmental and Occupational 
Health 
Escana.ba, MI 49829 
Mr. Henry Wsbstar 
Michigan Department of Natura! Resources 
Lansing, M! 48909 

Mr. RudOlph C. Zoller 
Bureau of Environmental and Occupational 
Health 
Pontiac, MI 4S055 
Mr. Paul Zug\;er 
Michlga.n DP.partment of Natura! Resources I...t¥Ising, MI 4as09 

North Carolina 
Mr. Charles BWllton 
Department cf TrUlsportation 
Raleigh, NC 2761 1 

Mr. Dayne Brown 
Depar.ment of Human Resources 
P.aleigh, NC 27603 

Mr. C. V. Bruton 
Nert.1! Carolina De�artment of 
Transportation 
P.alaigh, NC 2761 1 

Ms. Barbara Church 
Department 01 Tra.'lsportation 
R&la1gh, NC 2761 1 -

Mr. Jim Clark 
SaVit TIle Water 
Durham, NC 27f'v4 

Mr. Stevtl Conrad 
03partment 01 Natural Rewurces 
Ra/Gigh, NC 2761 1 

Mr. John Dorney 
[)apartment of NaI'Jral P.esourcGs 
P.sleigh, t-�C 2761 1 

Mr. William Aournoy 
Depsrtment of Natural Resources and 
Community Dev®lopment 
Raleigh, NC 2761 1 

Ms. Renee Gledhill-Early 
Department of Cultural Resources 
Raleigh, NC 2761 1 

Distribution 8-25 
Mr. Jim Greenhill 
Department of Transportation 
Raleigh, NC 2761 1 

Mr. Russell Hageman 
Department of Natural Resources and 
Community Development 
Raleigh, NC 2761 1 

Mr. Ed Johnsen 
Depa�ent of Tr&�sportation 
Raleigh, NC 2751 1 

Mr. Bm Kenlaw 
Department of Transportation 
Raloigh, NC 2761 1 

Mr. J. G. Lsyton 
Department of Human Resources 
Raleigh, NC 276 1 1  

Mr. John F. Lentz 
National Vo/iidlife Federation 
Ellerbe, NC 28338 

Mr. Kevin Moorhead 
Department of Natural Resources and 
C.ommunity Development 
P.alelgh, NC 276 1 1  

Mr. Barney O'Quinn 
Department of Transportation 
Raleigh, NC 276 1 1 

Mr. Tom Padgett 
Department of Transportation 
Ral91gh, NC 2761 1 

Mr. Jerry Perkins 
Dopartm&nt of Human Resources 
Raleigh, NC 276 1 1  

Dr. O. D .  Philen 
Department of Nntur:l! Resources and 
Community Devolopment 
Raleigh, NC 2761 1 

Dr. Wimam S. Price, Jr. 
Oapartment of Cultural Resources 
Rale!gh, NC 2761 1 

Dr. Jaffery R. Reid 
North Caroiina Gaolcglcal Survey 
Ral�igh, t-:C 2761 1 

Mr. Garry P�lodos 
Department of Human Rasources 
Raleigh, NC 2761 1 

Mr. David Sides 
Department of Natural Re3sources and 
Community C�velopment 
Raieigh, NC 2751 1 . 

Dr. Greg Smith 
Department of Human Resources 
Raleigh, NC 2761 1 

Mr. John Sutherland 
Dapartment of Natural Resources and 
Community Development 
Ra!elgh, NC 2761 1 

The Nature Consarvancy 
Southeast Regional Office 
Chapel Hill, NC 27514 

Mr. Larry Warlich 
Department of Natural Resources and 
Community Development 
Ra1f6igh, NC 2761 1 
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Nebrasl<.a 
Mr. James R. Tay!or 
U.S. hmy Corps of Engineers 
Omaha, NE 68101 

Nevada 
Mr. Charles R. Malone 
State of Nevada Agency for NucleaJ 
Projects 
Carson City, NV 89710 

Tennessee 

Mr. Robert Baker 
Tennessee Department of Health ar'ld 
environment 
Nashvi!!e, TN 3721 9 

Mr. N. E. Christianson 
,ollnesses Department of Transport<:tion 
Nashville, TN 37219 

Ms. Cammie Davenport 
Mid Cumberland Doval0pment District 
Nashville, TN 37204 

Mr. Evan Davis 
Tannessee Department of Health and 
Environment 
NashliiHe, TN 3721 9  

Mr. George Henson 
Tennessee Department of Health and 
EnvirofJment 
Nashvii't!, TN 3721 9  

Mr. John Hoffelt 
National Speleolt)gica! Society, Inc. 
Nashville, TN 37Z09 

Mr. ,tames K. Huhta 
Center fer Historic Pres!lrvation 
Murlreesboro, TN 371 32 

Mr. Bill Hurst 
Tennessee Department of Agriculture 
Nas.'1Ville, TN 37204 

Ms. Roborta Hylton 
T enneS-.'lee Department of ConseNalion 
NashvlHe, TN 3721 9  

Mr. Jody Landrum 
National Speleological Society 
Ne:>twiUe, TN 37209 

Mr. Reger Lemaster 
hnne�e Department of Health & 
Environment 
Nashville, TN 372 1 9  

Mr .  Garey Mabry 
Department of Health and Environment 
Nuhv!ile, TN 3721 9  

Mr. Robert Jack Neff 
Tennesse8 Chapter of lhe Sierra Club 
Nashvme, TN 372 1 2  

Mr. Je.:nes Price 
Sier�8. Club 
Knol<vi!io, TN 37939 

Mr. Sob Pyle 
Sierra Club 
C�atl�nooga, TN 3741 2  

Mr. M"rtin E .  Rivers 
Tennessee Valley Authority, Environmental 
Quality Staff 
Kno):vi!!e, TN 37902 

Mr. Wayne K. Scharber 
1 st Floor Terra Build ing 
Nashville, TN 3721 9 

Mr. Dan Sherry 
Tenr,esse8 Wildlife Resovrces Agency 
Nas!"villa. TN 37219 

Mr. Dvn Waller 
Tenness<'l� Department of Economic and 
Communit'l Development 
Nashvilie, TN 37219 

Mr. ,j'Jliu$ '1Jitherspccn 
Scutt! Centlai Tennessee Development 
District 
Columbia, TN 37402 

Texu 

Mr. Byron C. Blaschke 
Texas Department of Highways and Public 
Transportation 
Austin, TX 78701 

Dr. Jamss Brussth 
Texas Historical Commission 
Austin, TX 7871 1 

Ms. Suzanne Carter 
Texas Parks & Wildlife Commission 
Austin, TX 78744 

Mr. Bill Colbert 
Texas W'iter Commission 
Austin, lX 787 1 �  

Mr. Valcris O. E .... ell, Jr. 
Ellis Count)' Environmentai Review 
Committee 
Waxahachie, TX 75165 

Mr. John Hall 
General Land Office 
Austin, TX 78701 

Ms. Beth Johnson 
Sierra Club 
DallclS, TX 75214 

Mr. C<lyle K .. !Iy 
Public Uti!ity Commission Texas 
Austin, TX 78757 

Ms. Nancy Kanmotsu 
Texas Historical Commission 
Austin, r}( 787 1 1  

Mr. John Laakso 
Texas Railroad Comm ission 
Austin, TX 1871 1 

Mr. David K lacker 
Tex&8 Department of Health 
Austin, TX 78756 

Mr. Larry McKInney 
Texas Parks Wildiife Commission 
Austin, TX 78744 

Mr. Dan McNamara 
Sierra Club 
Austin, TX 7870T 

Ois� :-ibliticm 8 26 
Mr. C. K, Ottm!:fs . 
Texas Railroad Cnmmission 
Austin, TX 787 1 1 

Mr. Stephen N. Spaw 
Texas Air Control Board 
Austin, TX 78723 

Mr. Curtis Tunnel! , SHPO 
Texas Historical Commission 
AUstin, TX 7871 1  

v. Landowners 
and/or 
Interested 
Persons 

A total of 1 3,933 copies of the E!S 
document were sent to landowners, 
indlisti)', environmental groups , academia, 
and individuals !;nown to be interested in, 
or affected by, the project in the region of 
each of the seven proposed aiternaiive 
sites. (Reference Table 8.1 indicating 
requests by each alternative site.) 

VI. Ne\vs l\-ledia 
A total of 1 ,086 copies of the EIS document 
were sent to the news media (including 
newspapsrs, radio, and te!evisit)n stations) 
in the region of each of the $13·iel1 proposed 
alternative sites. (Refs;ence T "Die 3.; 
indicating request:> by each a;!!Hna;:·.;e s::e.) 

A compiete distribution list is avsJab:e 
through the U.S. Department oi Energy, 
Freedom of information Room, 
Washington, DC 20585. 

VII. Other 

District of Columbia 
League of Women Voters of U.S. 
Washington , DC 20036 
National Academy of Seiene.es 
Wlishingfon, DC 2041 8  
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TABLE 8.1 

ENVI RONM ENTAL IMPACT STATEMENT DISTRI BUTION MATRIX 

NORTH NON-BOl SUB 
CATEGORY ARIZONA COLORADO IlliNOIS MICHIGAN CAROLINA TENNESSEE TEXAS SITES TOTAL 

U.S. Senate 2 2 2 2 2 2 2 8 22 
U.S. House of 
Representatives 4 4 8 5 3 3 4 8 39 
Federal Agencies/ 
Departments 5 3 5 4 6 7 5 28 63 
Governors/ 
Proposers 1 1 1 1 2 1 2 0 9 
State legislators 81 99 172 147 168 131 178 0 976 
State and local 
Officials 16 38 78 81 30 43 46 9 341 
D.C. State Offices 1 1 2 1 2 1 1 0 9 
Native Americans 14 3 0 5 5 0 0 33 60 
Libraries/DOE 
Reading Rooms 2 2 6 2 3 3 2 1 21 
Environmental 
Groups 16 39 21 87 28 20 16 17 244 
Landowners and/or 
Interested Persons 269 229 7,864 1 ,653 1 ,157 1 ,099 946 716 13,933 
News Media 1 1 3  67 223 143 1 24 99 310 7 1 ,086 

m Other 0 0 0 0 0 0 0 2 2 
� TOTALS 524 488 8,382 2,131 1 ,530 1 ,409 1 ,512 829 16,805 
Q. 0 c: 3 sa 
(!) 8= 
() So 
;r ,s-
O) ::l "S (I) 
(!) I .... N 
(I) .... 
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9 . 1  DESI GN-RELATED REfERENCES 

Al germi ssen , S . T .  et al . Probabi l i s t i c  Est i mates of Maxi mum _Accel erat i on 
and Vel oc i ty i n  Rock i n  the Conti guous Uh i ted States . USGS Open F i l e  
Report 82 - 1 033 . [ Restor. , VA] : USGS , 1982 . 
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AAHC 

ACG I H  

Ach 

ADEQ 

ADOT 

AE 

AEA 

AE/CM 

Al P 

A I RFA 

ALARA 

AL I 

ANL 

ANS I  

APHA 

ARPA 

ARRA 

ASTM 

AU I 

AZDOT 
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Ari zona Agri cul tural and Hort i cul ture 
Commi ss i on .  

G - l  

Ameri can Conference o f  Governmental I ndustri al 
Hyg i en i sts . 

Ai r changes per hour . 

Ari zona Department of Env i ronmental Qual i ty .  

Ari zona Department o f  Tran sportat i on .  

Acces s i bl e  Env i ronmen t .  

Atomi c Energy Act . 

Arch i tect - Eng i neer/Con struct i on Man ager .  

Accel erator Improvement Proj ects . 

Ameri can Ind i an Rel i g i ous  Freedom Act of 1 978 . 

As Low As Reasonably Ach i evabl e .  A DOE pol i cy 
to mi n i mi ze the expo sure of workers to i on i z i ng 
rad i at i on as much as  pract i cal . Th i s  i s  i n  
addi t i on to keep i ng expo sures bel ow mandatory 
g u i del i nes . 

Annual L i mi t  of Intake . 

Argonne Nati onal Laboratory (Argonne , 
I l l i no i s ) .  

Ameri can Nati onal Standards I n s t i tute . 

Ameri can Publ i c  Heal th As soc i at i on .  

Archaeol og i cal Resources Protect i on Act of 
1979 . 

Ari zona Rad i at i on Regul at i on Agency . 

Ameri can Soci ety for Test i ng and Materi al s .  

Associ ated Un i vers i t i es I ncorporated . 

Ari zona State Department of Tran sportat i on .  

E I S Vol ume I Glossary 



Absol ute  Zero 

Absorbed Dose  

Absorber 

Absorpt i on 

Acce 1 ero.tor 

Acreage 

Advect i on 

Al l uv i a l  Fan 

GLOS/336/88/2 

G - 2  

A hypothet i cal temperature character i zed by the 
compl ete absence of atom i c  v i brat i on ;  
equi val ent to approx imatel y - 2 73 . 1 6oC or 
-459 . 690F .  ( see Cent igrade , Fahrenhe i t )  

The energy i mparted t o  matter by i on i z i ng 
rad i at i on per un i t  ma s s  of i rrad i ated materi al 

. at the pl ace of i nterest . The un i t  of absorbed 
dose i s  the rad . 

I n  el ectromagnet i c  systems , a materi a l that 
absorbs or reduces t he  i nten s i ty of rad i at i on .  

I n  el ectromagnet i c  systems , the  phys i cal 
process  by wh i ch the number of part i cl es or 
photons enteri ng a body of matter i s  reduced or 
attenuated by i nteract i on w i th the matter .  I n  
aCOLJst i cs , the phys i ca 1 process by \'/h i c h  the  
i ntens i ty of acoust i c  waves i s  reduced by 
i nteract i on wi th react i ve s urfaces . The 
process by wh i ch no i se  reduct i on occurs when 
surface acoust i c  treatment i s  used , or when 
outdoor no i se propagates over vegetat i on or 
cert a i n  ground features . 

An exper imental phys i c s  dev i ce for i mpart i ng 
l arge k i net i c  energy to el ectri cal l y  charged 
atom i c and s ubatomi c part i cl es s uch  as 
el ectrons and proton s .  The path of the 
part i cl es i s  control l ed by magnet i c  f i e l d s  
whi l e  k i net i c  energy i s  typ i cal l y  i mparted by 
rad i owaves . I f  the part i c l e  path i s  l i near,  
the dev i ce i s  cal l ed a L i near Accel erator or 
L I NAC . I f  the part i c l e  path i s  c i rcul ar or 
oval , the devi ce i s  a cycl otron , 
synchrocycl otron , or synchrotron . The ma i n  
col l i der r i ng of the sse i s  a synchrotron 
( actual l y  a vari at i on of a synchrotron cal l ed a 
col l i der) . The i njector cons i sts of  a L I NAC 
and three progres s i ve l y  l arger synchrotrons 
( LEB ;  MEB,  and HEB) that together w i l l  
generate , acce l erate , and i nject protons i nto 
the mai n col l i der r i ng .  

An area of l and compr i s i ng a n umber of acres . 

The proces s  by wh i ch a materi al ( d i sso l ved or 
suspended) i n  groundwater i s  transported by the 
bul k mot i on of the fl owi ng groundwater . 

A fan -shaped depos i t  of al l uv i um made by a 
stream where i t  run s onto a l evel p l a i n or 
meets a s l ower stream . 
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Al l uv i um 

Al pha Part i cl e  

Ammon i de 

Ammon i te 

Anadromous  

Anc i l l  ary 

Anhydri te 

Ann unci ator 

Ant i part i cl e  

Aqu i c  

Aqu i cl ude 

Aqu i fer 

Aqu i tard 

Archaeol ogy 

G LOS/336/88/3 

General term for al l detri tal sedi ments 
depos i ted as  a resul t of the operat i on of 
modern ri vers . 

G -3 

A part i cl e  cons i st i ng of two protons and two 
neutrons ( equ i val ent to the n ucl eus of a hel i um 
atom)  that i s  emi tted from the nucl eus of  a 
rad i onucl i de duri ng rad i oact i ve decay . 

An i ncl us i ve term for ammon i tes and rel ated 
spec i es .  

An ext i nct ani mal found as  a foss i l . Ammon i tes 
l ooked l i ke an octopus  or squ i d  i ns i de a 
stra i ght  or curved con i cal shel l . 
Spec i fi cal l y ,  a l arge group of  ext i nct mol l usks 
rel ated to the l i v i ng chambered nauti l us .  

Referri ng to ani mal s that return to thei r 
b i rthpl ace for breed i ng .  Most  commonl y used i n  
connecti on wi th the mi grat i on of s al mon and 
some spec i es of  trout that return up r i ver to 
the s ame smal l stretch of stream or creek .  

Subord i nat e ,  auxi l i ary . 

The mi neral anhydrous cal c i um sul fat e ,  CaS04 , 
commonl y  found i n  evapori tes . 

An el ectri cal l y  control l ed s i gn al board or 
i nd i cator . 

A part i cl e  that i s  i denti cal to an ord i nary 
part i cl e  except for havi ng certa i n oppos i te 
el ementary propert i es ,  such as  el ectri c charge . 

Of or pertai n i ng to water . 

Saturated geol og i c  un i t  that i s  i ncapabl e of 
transmi tt i ng s i gn i fi cant quant i t i es of water 
under ord i nary hydraul i c  grad i ents . 

A saturated , permeabl e geol og i c  un i t  that can 
transmi t  s i gn i fi cant ( usabl e )  quant i t i es of  
water under ord i nary hydraul i c  grad i ents . 

Less -permeabl e beds i n  a strati graphi c  sequence 
( rel ati ve to the aqu i fer) . 

The sc i ence i nvest i g at i ng past human l i fe and 
act i v i t i es based on the study of mater i al  
remai ns ( foss i l s , rel i cs ,  art i facts , 
monuments ) . 
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Arch i val 

Artd h: 

Art i fi c i al 
Rad i oact i v i ty 

G-4  

Rel at.i ng, to the� preservat i on of records  and 
document s ,  or. aonst i tutJng the pl ace where the 
material  i s  preserved . 

Of or perta,i n ,i ng� to.· tl1e l ack  of moi sture . 

Rad,.i oact.i y.; ty' exh.i b.i ted. by man -made 
rad i onucl i des  produced as the resul t of 
part,icla bombardment or el ectromagnet i c  
i rrad i at i on o f  a materi al ; a s  opposed to  
natural radi oact i v i ty .  ( see Rad i oact i ve Decay , 
Rad,i oact i v· i ty) 

Atmosphere (of' pressure ) .  The. Aressur.e exer.'bad by the atmosphere under 
standard cond i t i ons . Equ i val ent to 14 . 66 
l b/i nch2 • 

Atom 

Atom i c  Number 

Atomi c. We ight .. 

Attenuat i on 

BEA 

G LOS/336/88/ 4" 

The slllall est.  uni t  of a .  chemi cal el ement. that. 
has the. ohent.i caI and phys i cal characteri st i cs 
or the, element� Atoms con s i st of a central 
nucTeus surrounded� b� orbi tal el ectrons .  
Protons and neutr.ans ane found i n  the nucl eus . 
The nucl eus i s  herd together by the strong 
force ; the . atoll. i s, held, together by 
e l ectromagnet i c  force . ( see El ectromagnet i c  
Force t . •  Ion t I sotop.e.." Neutron ,  Nucl eon , Nu£l eus � 
Proton ) 

The. number of protons i n  the nucl eus of an 
atom . 

The; average rel at i ve wei ght of the atolL of an , 
element. referred': to · an . arb i trary standard� (A 
value of 12� aUn. i s  used' for the atomi c we i ght 
of ' oxygen . )' 

In  el ectromagnet i c  systems , the proces s  by 
wh i ch a beam of radtat i on i s  reduced i n  
i ntens i ty.. when passi ng� through some mater i a l. 
It  is a combtnat i on of absorpt i on and 
scattering processes and l eads to a decrease i n  
fl ux dens i ty of the beam when projected t hrough 
matter . In acoustics , it i s  the reduct i on i n  
sound ' Tevel that results from the convers i on of  
acoust i c  energy to heat energy through 
i nteraction of the part i cl es of  the conduct i ng, 
medi um .  (,see Absorpti on) 

Bureau of Economi c Analys i s (of the Uni ted 
States Department of Commerce ) . 
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BE IR  

BLM 

BLS 

BNL 

BQL 

Background Rad i ati on 

Basal t 

Beam 

Bedrock 

Bel  

Berm 

Beta Part i cl e  

Betatron 

B i carbonate 

B i omass  

GLOS/336/88/5 

B i ol og i cal Effects of I on i z i ng Rad i at i on .  

Bureau of Land Management (of  the  Un i ted States 
Department of I nteri or) . 

Bureau of Labor Stat i sti cs (of  the Uni ted 
States Department of Labor) . 

Brookhaven Nati onal Laboratory ( Upton , New 
York) . 

Best Qual i fi ed L i st ;  one of the seven s i te 
al ternati ves cons i dered for l ocat i on of the SSC 
by DOE .  

Natural l y  occurri ng rad i at i on d ue pri mari l y  to 
cosmi c rays and natural radi oact i v i ty .  

A dark grey to bl ack,  f i ne-gra i ned i gneous rock 
composed pri mari l y  of cal c i um fel dspar and 
pyroxene , wi th  or wi thout ol i v i ne .  

A un i di rect i onal or approxi matel y 
un i d i rect i onal fl ow of el ectromagnet i c  
rad i at i on or part i cl es . 

Any sol i d  rock exposed at the s urface of the 
earth or overl a i n by unconsol i dated materi al . 

The l ogari thmi c express i on of the magn i tude of 
sound pressure , sound power , or sound i ntens i ty 
rel at i ve to a reference quant i �y .  Loudness i s  
rel ated to the sound l evel i n  deci bel s but i s  
not expressed i n  deci bel s .  The l oudness un i ts ,  
n sones n or n phon s , n  are not used i n  th i s  
document . 

A n arrow shel f ,  path , or l edge typ i c al l y at the 
top or bottom of a s l ope ; al so a mound or wal l 
of  earth . 

An el ectron emi tted from the nucl eus of a 
rad i onucl i de duri ng rad i oact i ve decay .  

An accel erator i n  wh i ch el ectrons ( beta 
part i cl es )  are accel erated . ( see Accel erator , 
Beta Part i cl e ) 

The negat i vely char,ged i on HC03 . 

The total mass  or amount of l i v i ng organ i sms i n  
a part i cul ar area or vol ume . 
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B i ota 

B i val ve 

Bog 

Borehol e 

Bosons 

Brach i opod 

Breed ated 

oC 

CMC 

CAP 

CAT 

CBT 

CDF 

COG 

CDUT 

CDR 

GLOS/3'3'6/88/6 

G - 6  

The fl ora and fauna of a reg i on .  

Referri ng to. an .  animal w·i th a two -part shel l ,  
such as a cl am .  

A swamp ; a wet s�ongy morass , composed ch i efly  
of decaying vegetabl e matter or peat . A common 
term used. i n  Scot.l and and I rel and . 

A hol e bored or dri l l ed i n  the earth . 

Current theory proposes that fundamental forces 
( strong force , electromagnet i c  force , weak 
force , grav i tat i on )  are carr i ed or med i ated by 
parti c1 es.- ca.l l ed bes.ons.. There. are: curre.ntly 
postul ated to be. e ight bosons of the strong 
force , wh ith are cal l ed gl uons ; a s i ngl e boson 
of the. el ectrornaqnet i c. force ,  cal l ed a photon.; 
three. bosons. of the weak. force , cal l ed W+ , W- , 
and . ZO bosons ;. and a. s ing1 e boson of 
grav i tat i on cal l ed a grav i ton . 

Mar i ne ,  shel led: an,imal s. i n  the phyl um 
Brachi.opo.cia.. The anfmaJs have two unequal 
shell s (bi val ves ) that are normal l y  b i l ateral l y  
symnetri ,c.a 1. Many spec.i es  have a superfi c i al 
resemblanc.e: tD. clams., wh.i ch are members of the 
phyl um Moll usca . Brachi opod s are common 
foss.-U s fo.und. i n  mari ne sed i ments . 

Material c.omposed of' hri.ghly angul ar coarse 
fragments . 

Degrees Celsitls, • .  ( see Centi grade ) 

Cl ean Ai r Act Codes . (computer code s )  

c.e.ntraI Ari z.ona. Project • .  

Computer A i ded Tomography . 

C.o.1Qracio; - B ig. Thompson Project . 

CQllider DetectDr Fac.i li rty ( l ocated at 
F e.rriii lab);. 

Central Des i gn Group - the techn i ca l  group 
responsibl e for the current SSC program. 

Col or. ad o. Department of Transportat i on .  

Conceptual DeS i gn Report for the SSC publ i shed 
i n  1 986 . 
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CEBAF 

CEQ 

C ERCLA 

C ERN 

eFR 

CGS 

COE 

COG 

CRCPD 

CRM 

Cal careous  

Cal i per 

Cal or imeter 

G LOS/336/88/7 

G - 7  

Cont i nuous El ectron Beam Accel erator Fac i l i ty 
( L I NAC l ocated i n  Newport News , V i rg i n i a ) . 

Counci l  on Env i ronmental Qual i ty .  

The Comprehens i ve Envi ronmental Respons e ,  
Compen sat i on ,  and L i abi l i ty Act , commonl y 
re ferred to as " Superfund . "  CERCLA g i ves the  
Federal government power to  re spond to rel eases 
cr threatened rel eases of hazardous substances 
that present a danger to human heal th and the 
env i ronment . CERCLA establ i shed a Hazardous 
Substance Trust Fund ( Superfund ) ,  ava i l abl e to 
f i nance responses taken by the Federal 
government i nstead of wa i t i ng to resol ve 
quest i ons  of l egal  respons i b i l i ty .  

Centre Europeenne Pour L a  Recherche Nucl eai re 
(Now cal l ed the "Organ i sat i on Europeenne Pour 
La Recherche Nucl eai re " ) .  The European 
Organ i zat i on for Nucl ear Research l ocated i n  
Geneva ? Swi tzer� and . 

Code of Federal Regul at i on s .  A p ubl i cat i on of 
the Federal government that conta i ns the rul es 
and regul at i on s  establ i shed by al l Federal 
Agenc ies  for regul at i ng the i r  areas of 
respon s i b i l i ty .  Essent i al l y the deta i l s  of 
what i s  requ i red to comp ly  wi th the l aws passed 
by Congress as i nterpreted by the Federal 
Agenc i es .  

Col orado Geol og i cal  Survey .  

Un i ted States Army Corps o f  Eng i neers . 

Counc i l  of Government .  

Conference o f  Rad i at i on Control Program 
D i rectors . 

Cul tural Resource Management . 

Contai n i ng cal c i um carbonate ( CaC03 ) .  

A measuri ng i nstrument w i th two l eg s  or  j aws 
that can be adjusted to determi ne th i ckness , 
d i ameter, or  d i stance between two surfaces or  
poi nt s .  

Any o f  several apparatuses for , measur i ng 
thermodynami c propert i es of mater i al s .  I n  h i gh 
energy phys i cs ,  a detect i on dev i ce for trapp i ng 
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Carc i nogen 

Catchment 

Cel s i u s 

Cenozo i c  

Centerl i ne 

Cent igrade 

CGS System 

Chal cedony 

Chal k 

Chert 

Cl ays tone 

Cohort 
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and measuri ng the energ i es of  al l part i cl es 
emerg i ng from part i cl e col l i s i ons . 

G - 8  

A substance or  agent that can  produce or i nc i te 
cancer . 

Someth i ng that catches water , or the_ amount of 
water caught . 

The u n i t  of  temperature i n  the Centi grade scal e 
of temperature measurement . ( see Cent i grade)  

The  era  in  the  h i story of  the eat'th from the  
ext i nct i on of the  d i nosaurs to the  presen t .  
Ofteil ca  1 1  e d  the " age of the mammal s ,  n the et�a 
i s  est i mated to be from approx i matel y 65 
mi l l i on years ago to and i ncl ud i ng the present . 

A l i n e  equ i d i stant from the surface or  s i des  of 
someth i ng .  

The thermometr i c scal e i n  the metr i c  system i n  
wh i ch the i nterval between the freezi ng  po i n t 
and the boi l i ng po i nt  of water , under standard 
atmospher i c  pressure ,  i s  d i v i ded i nto 100 un i t s 
defi ned as degrees Cel s i u s ( abbr . OC ) . The 
freez i ng poi nt of  water i s  defi ned as  OOC , and 
the bo i l i ng poi nt- of  water as 1000e .  

Cent i meter-Gram-Second System .  A system of 
un i ts based on the cent imeter as the un i t  o f  
l engt h ,  the gram as the un i t  of  mas s ,  and the 
mean sol ar second a s  the un i t  of t i me .  A 
subset of the metri c  system . ( see Metri c  
System) 

A trans l ucent quartz mi neral that i s  common l y  
pal e bl ue o r  grey wi t h  nearly waxl i ke l uste r .  

A very soft ,  un i ndurated ( uncemented ) l i mestone 
o ften conta i n i ng the hard part s of 
mi croorgan i sms . 

A vari ety of quart z .  

A n  i ndurated ( cemented ) c l ay .  ( see Shal e )  

A group o f  i nd i v i dual s i n  a demograp h i c  study 
hav i ng a stat i st i cal factor i n  common ( such as  
age  or cl ass  membersh i p ) �  
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Col l i der A shbrten i ng of �Col l id i ng Beam Storage R i ng 
Synchrotron . "  A type of synchrotron i n  wh i ch 
two beams of part i cl es orb i t  i n  oppos i te 
d i recti ons  i n  concentr i c r i ng s . The beams can 
be accel erated and stored i ndependently  unt i l  
brought together . The sse i s  a col l i der . � 

Col l i mator A dev i ce used to " puri fy"  a part i cl e  beam by 
absorb i ng off- axi s part i cl es . 

Col l i s i on An encounter between two sUbatomi c energet i c  
part i cl e s .  

Compound A chem i cal substance composed o f  two or more 
el ements . Compounds h ave d i fferent chemi cal 
and phys i cal propert i es than the i nd i v i dual 
el ements . The bas i c  un i t  of a compound i s  the 
mol ecul e .  

Conduct i v i ty The qual i ty or property of a materi al to 
tran sm i t  el ectri c i ty .  The rec i procal of 
el ectri cal res i st i v i ty .  

Confi ned Aqu i fer An aqui fer that i s  confi ned between two 
confi n i ng strata , i . e . , aqui tards or 
aqu i cl udes . 

Congl omerate A cemented rock conta i n i ng rounded pebbl es  and 
gravel . 

Convent i onal Fac i l i t i es . The  normal bu i l d i ngs , structures , and ut i l i t i es 
requ i red to house and/or s upport the techn i cal 
components of the SSC . ( see Techn i cal  
Components)  

Cool down The t i me-peri od requ i red to bri ng 
superconduct i ng magnets from room temperature 
to the i r operat i ng temperature . 

Cool i ng Tower A heat exchange dev i ce des i gned to trans fer 
heat from a process to the atmosphere , e i t her 
d i rectl y or through the use of an i ntermed i ate 
fl u i d .  Al ternat i ve cool i ng methods trans fer 
heat to bod i es of water .  

Cosm i c  Rays Part i cl es that bombard the earth from outer 
space . Cosm i c rays are predom i nantly protons 
and el ectrons , but i ncl ude , to a l es ser degree , 
atomi c nucl e i  of e l ements w i th atom i c we i ghts 
greater than hydrogen . 
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Craton 

Cretaceous 

Cri no id  

Cryogen i c  

Cryostat 

Crystal l i ne 

Cumu l at i ve 

Cut - and - Cover 

Cycl otron 

dB 

DEI S 

DESY 

00 

DOD 
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A rel at i vely stabl e ,  i mmobi l e  part of the 
earth ' s  crust ,  general l y  of l arge s i ze ;  a very 
l arge pl uton or merged group of pl utons . 

The l ast  period i n  the Mesozo i c  Era i n  the ' 
h i story of the eart h ,  est 'i mated to have 
occurred from approx i matel y  140 to 65  mi l l i on 
years ago . The per i od i s  characteri zed by the 
cul mi nat i on of the d i nosaurs . At the end of  
the Cretaceou s ,  the d i nos aurs became ext i nct . 

A group of mar i ne i nvertebrates that , l ook 
somewhat l i ke a fl ower . Part of the  phyl um 
Ech i noderma , a l arge group of mar' i ne wOI�ms .  

Of or rel at i ng to the  product i on of very l ow 
temperatures ; i n  part i cul ar , temperatures 
approach i ng absol ute zero . 

An apparatus for ma i ntai n i ng a constant l ow 
temperature ; espec i al l y temperatures 
approac h i ng absol ute zero . 

Of or perta i n i ng to the nat ure of a crystal . 

Summi ng of data or val ues of a random vari abl e .  

A construct i on techn i que where a cut trench i s  
fi rst excavated . After i nstal l at i on of 
components in the trench ,  the trench i s  then 
backfi l l ed w i th the prev i ous ly  excavated 
mater i al . 

An earl y accel erator des i gn that used both a 
fi xed magnet i c  fi el d and fi xed rad i ofrequency 
to accel erat e charged part i cl es i n  a sp i ral 
path . ( See Accel erator ,  Rel at i v i st i c  Mas s 
Increase ,  Synchrocycl otron . )  

Ded bel . 

Draft Env i ronmental Impact Statemen t .  

Deutsches El ectronen- Synchrot ron . German 
Organ i zat i on for Nucl ear Research l ocated i n  
Hamburg , West  Germany .  

D i ssol ved Oxygen . Refers to the amount of 
oxygen d i s sol ved i n  water .  

Un i ted States Department of Defen se . 
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DOE 

DOT 

DPF 

DRCOG 

Daughter 

Debr i s 

Decay Seri es  

Dec i bel 

Dec i duous 

Degrees F 

Demograph i cs 

Dendri t i c  

Detri tal 

Dewpoi nt 

D i abase 

Di ori te 
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Uni ted States Department of Energy • 

Un i ted States Department of Transport at i on .  

D i v i s i on of Part i cl es and F i el ds ( of the 
Ameri can Phys i cal Soci ety) . 

Denver Regi onal Counc i l  of Governments . 

G- l l  

I n  rad i oact i ve decay ,  the n ucl i de produced as  
the  res ul t of the decay ; i n  h i gh -energy 
phys i cs ,  the nucl i de or s ubatomi c part i cl e  
produced as the resul t of an i nteract i on 
( col l i s i on ) . 

The rema i ns  of someth i ng broken down or 
destroyed . 

' 

The parent and al l daughter radi onucl i des  to 
the stabl e daughter prod uct . 

One-tenth of a bel ; a measure of the  magn i tude 
of sound pressure , sound power,  or sound 
i nten s i ty .  ( see Bel ) 

Referri ng to pl ants that l ose  l eaves 
seasonal l y .  Most commonly used i n  connect i on 
wi th  trees that l ose the i r  l eaves i n  spec i fi c  
season s ,  such as autumn , or dry seasons . 

Degrees Fahrenh e i t .  ( see Fahrenhe i t ) . 

The study of the dynami c bal ance of a 
popul at i on ,  espec i al l y wi th  regard to  dens i ty 
and capaci ty for expans i on or decl i ne .  

An i rregul ar branch i ng pattern resembl i ng a 
shrub or tree . 

Referr i ng to materi al deri ved from the eros i on 
of preex i st i ng rocks . 

The , temperature at wh i ch vapor beg i n s  to 
conden se . 

A vari ety of basal t i c  roc k .  

An i gneou s ,  pl uton i c  rock composed essent i al l y 
of sod i um-ri ch fel dspar and h ornbl ende , the  
mi ca  b i ot i te ,  or pyroxene . 
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In  el ectromagneti c  systems , a pai r  of  equal and' 
oppos i te el ectr i cal charges or magnet i c  pol es  
of  oppos ite s i gn separated by a smal l d i stance . 
I n  acoust i c s ,  a rad i at i ng body that has a 
spec i fi c phase rel ati onsh i p  between two 
v i brat i ng poi nts . I n  accel erators , d i pol e 
magnets are used to bend beams of  part i cl es 
( s i m i lar to the way a pri sm bends l i ght beams ) .  

The process by wh i ch a materi al  ( d i ssol ved or 
suspended) i n  water spreads dur i ng transport by 
the bul k mot ton of the fl owi ng water.  Resul ts  
in  the  d i l ut ion of the  mater i al  over a l arger 
vol ume . 

A cal c i um-magnes i um carbonate m i neral wi th the 
compos i t i on CaMg (C03 ) 2 . Al so a term appl i ed to 
those sedi mentary rocks that approxi mate the 
compos i t i on of the mineral . 

A quant i ty used i n  rad i ati on protect i on . I t  
expresses an rad i at i ons on a common scal e for 
calculat i ng the effect i ve absorbed dos e .  It  i s  
defined a s  the product of  the absorbed dose i n  
rads and certai n  modi fy i ng factors . The un i t  
of dose equ i valent  i s  the rem . 

The radi ati'on dose delivered per un i t  o f  t ime . 

The theory and appl i cati on o f  the pri nci pl es 
and techn iques i nvolved i n  measuri ng and 
record i ng rad i at i on doses . A pract i cal  aspect 
i s  concerned with the use of vari ous types of 
rad i at i on instruments wi th wh i ch measurements  
are made . 

Rock materi al transported by a gl aci er and 
depo s i ted by or from the i ce or by or i n  water 
deri ved from the mel t i ng of the i ce .  

Eng i neeri ng ,  Des ign , and Inspecti on 

Env i ronmental Impact Statement 

El ectri cal and Mechan i cal  

Energy Management and Control Systems 

Uni ted States Env i ronmental Protect i on Agency 

El ectri c Power Research Inst i tute 
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ER  Offi ce of Energy Research (of the Uni ted States 
Department of Energy) 

ESD El ementary School D i stri ct 

EXACT Computer code for the general analyt i cal 
sol ut i on of the one-di mens i onal sol ute 
transport equat i on for zero-order product i on 
and fi rst -order decay .  

Ecosystem The compl ex of a pl ant or an i mal commun i ty and 
i ts envi ronment , functi on i ng as an ecol og i cal 
uni t i n  nature . 

Ecotype An assoc i at i on of pl ant and an i mal commun i t i es 
i nteracti ng wi th i n  a spec i fi c  spat i al area,  and 
adapted to the phys i cal chemi cal cond i t i ons of 
that area . 

El ectromagnet i c  Force . A l ong - range force associ ated w i th el ectri c and 
magneti c  propert i es of parti cl es . Current 
theory proposes that the el ectromagneti c  force 
i s  carri ed by a boson cal l ed a photon . 

El ectron An el ementary atomi c part i cl e  h av i ng a mass of 
9 x 1 0- 28 grams and a negat i ve un i t  charge . 
The el ectron i s  cl assed as a l epton and h as 
1/1836 the mass of a proton . 

El ectron Vol t A un i t  of energy commonl y  used i n  part i cl e  
phys i cs ,  equal to the energy gai ned by an 
el ectron that i s  accel erated through a 
potenti al d i fference of one vol t .  I t  i s  used 
to express e i ther the energy or the mass of the 
part i cl e  ( i n  accord wi th the theory of 
rel at i v i ty,  wh i ch rel ates mass to energy by 
E i nstei n ' s  famous  equat i on ,  E = mc2 , where E i s  
the energy of the p art i cl e , m i s  the mass of 
the part i cl e ,  and c i s  the speed of l i ght) . 
Larger mul t i pl es of the bas i c  un i t  are 
frequently referred to : keV for thousand or 
k i l o  el ectron vol ts , MeV for mi l l i on or mega 
el ectron vol ts , GeV for bi l l i on el ectron vol t s ,  
TeV for tri l l i on el ectron vol ts . 

El ement Chemi cal s ubstance that cons i st of atoms of one 
k i nd ;  a substance al l of whose atoms h ave the 
same atomi c number . 

El ementary Parti cl e A s ubatomi c part i cl e  that has no apparent 
s ubstructure , i . e . ,  that cannot be subd i v i ded 
i nto other part i cl es . 
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Advanced beyond the usual o r  proper l i mi ts . 

Any spec i es that i s  i n  danger of ext i nct i on 
throughout al l or a s i gn i fi cant port i on of i ts 
range . 

Restri cted or un i que to  a l ocal i ty or reg i on .  

A mora i ne formed at the front end of a gl ac i er .  

The system o f  measurement based o n  the foot as 
a un i t  of l ength ,  the pound as a un i t  of 
we i ght ,  and the gal l on as a un i t  of vol ume . 
The system commonly i n  use i n  the Un i ted States 
of Amer i c a .  

Appl i ed t o  the eros i ve act i on of the w i nd and 
the depos i ts that are due to the transport i ng 
act ion of the wi nd ( e . g . ,  sand dunes ) .  

last i ng onl y a few days . An ephemeral stream 
i s  one that has fl owi ng water present onl y 
i mmed i atel y after a rai n .  

Textural term appl ied to depo s i ted sed i ments  
con s i st i ng of weathered , rounded detri t al 
mater i al . (As opposed to brecci ated . )  

I n  geology , a d i v i s i on of geol og i c  t i me ;  a 
subd i v i s ion of the period . 

In  geology , the h i ghest-order d i v i s ion of 
geologi c t i me .  The eras now general l y  
recognized are the Precambri an ,  Pal eozo i c ,  
Mesozoi c , and Cenozoi c .  

The act i on or process  of be i ng worn away . 

Serpent i ne r idges of gravel and sand taken to 
mark ch annel s i n  gl ac i ers through wh i ch streams 
washed fi ner materi al , leav i ng the coarser 
gravel . 

Of or pertai n i ng to worl dwi de sea l evel . 

General ly used in  reference to a shal l ow body 
of water, r ich  i n  d i s sol ved nutri ents , that has 
good pri mary product i on of vegetat i on .  

A sed i mentary rock depo s i ted from aqueous 
sol ution as  a resul t of extens i ve or total 
evaporati on of the water . 
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Evapotransp i rat i on 

Expendi ture 

FAA 

F E I S  

FEMA 

FHGM 

FHlB 

FHWA 

F I RM 

FLPMA 

FM 

FNAL 

f . a . b . 

FPPA 

FR 

FTE 

FY 

Fahrenhe i t  
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Loss o f  water from t h e  so i l both by evaporat ion 
and by transpi rat i on from pl ants growi ng i n  the 
so i l . 

The act or process  of pay i ng out . 

Federal Av i at i on Admi n i strat i on .  

F i nal Env i ronmental Impact Statement .  

Federal Emergency Managp.ment Agency . 

Fl  ood Hazard Boundary Map .-

Federal Home Loan Ban k .  

Federal Highway Admi n i strat i on .  

Fl ood Insurance Rate Map . 

Federal Land Pol i cy and Management Act ( of  
1976 ) . 

Factory Mutual (Approval Gu i de ) . 

Fermi Nat i onal  Accel erator Laboratory 
( Fermi l ab ,  l ocated i n  Batav i a ,  I l l i no i s ) . 

Free on board . 

Farml and Protect i on Pol i cy Act . 

Federal Reg i ster . A document publ i shed dai l y  
that summari zes the act i ons  of Congress and 
proposed act i ons of Federal Agenc i es .  

Ful l -T ime Equ i val ent . 

F i scal Year . 

The thermometri c scal e i n  the Engl i sh system i n  
wh i ch the un i t  of measure i s  defi ned as degrees 
Fahrenhe i t  ( abbr . OF ) . Under standard 
atmospheri c  pres sure ,  the boi l i ng po i nt of 
water i s  at 2 1 2  degrees above the zero of the 
scal e ,  and the freez i ng po i nt of water i s  at 3 2  
degrees above the zero of the scal e .  The zero 
po i nt approxi mates the temperature produced by 
m i x i ng equal quant i t i es by wei ght of snow and 
common sal t .  At the t i me the scal e was 
devel oped , th i s  was the l owest temperature 
obtai ned . 
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Fangl omerate 

Farml and of Statewide 
Importance 

Fauna 

Fee S i mpl e 
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Fen 

Feral 
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Fl o ra 
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Fri abl e 

Fungal Spores 

GeV 

GNP 
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A rock formed by the  cement i ng of  depos i ted 
materi al  i n  an al l uv i al fan . 

G - 1 6  

Land , i n  add i t i on t o  pri me and un i que farml and , 
that i s  of statewide  i mportance for the 
producti on of  food , feed , fi ber ,  forage , and 
o i l - seed crops . Cri teri a for defi n i ng and 
del i neat i ng th i s  l and are determi ned by 
appropri ate state agenc i es .  

The an i mal spec i es characteri st i c  of  a reg i on ,  
t i me per i od ,  or spec i al env i ronment � 

A real estate t ransacti on i n  wh i ch the 
purchaser rece i ves the property wi thout any 
l i m i tat i ons or restri ct i ons . 

A common rock-form i ng ,  al umi num- s i l i cate 
mi neral . Three end members occur : cal c i um r i ch 
( anorth i te ) , sod i um r i ch ( al b i te ) , and 
potass i um r i ch {mi crocl i ne or orthocl ase , 
depend i ng on the structure } . However ,  any 
compos i t i on between the cal c i um-r i ch and 
sod i um-ri ch members and the sod i um - ri ch and 
potass i um-r i ch members can be found . The 
actual chemi cal compos i t i on found i n  a rock an 
i nd i cates how the rock was formed and i s  used 
to cl ass i fy i t .  

Swamp ; l ow l and covered whol l y  or partl y w ith  
water . 

W i l d ;  not domesti cated or cul t i vated . 

That port i on of a ri ver val l ey that becomes 
covered w ith  water when the ri ver overfl ows i t s 
banks at fl ood stage . 

The pl ant spec i e s  characteri st i c  of a reg i on ,  
t i me per i od ,  or spec i al e��i ronment . 

Herbaceous pl ants that are not grass . 

Eas i l y crumbl ed ( i nd i cat i ng the materi al i s  
poorl y cemented) . 

A primi t i ve reproduct i ve body produced by 
fungus . 

B i l l i on el ectron Vol ts . 

Gross Nati onal Product . 

E I S  Vol ume I G l ossary 



GPE 

GPO 
GPP 
Gamma Rays 

Gastropods 

Gaus s 

Geodet i c  

Geol ogy 

Geomorphol ogy 

Gl ac i al 

Gran i te 

Grav i tat i on 

Gypsum 

HEB 

HEPAP 
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General Purpose Equ i pment . 

Un i ted States Government Pri nt i ng Offi ce . 

General Purpose Pl ant ( construct i on )  

El ectromagneti c  rad i at i on whose wave l engths 
are shorter than those of X - rays , and hence are 
of h i gher energy . 

Snai l s ; speci fi cal l y ,  a cl ass  of t he phyl um 
Mol l usca , wh i ch i ncl udes sna i l s .  

The un i t  for magnet i c  f i e l d  strength i n  the cgs 
system. The strength of the Earth ' s  magnet i c  
fi e ld  a t  the l and su rface a t  the l at i tudes of 
the U . S .  i s  approx i m3te1 y 1/2 gaus s .  

Rel ated to the prec i se measurement of pos i t i on 
on the surface of the earth . ' 

The sc i ence that stud i es the earth , the rocks 
of wh i ch i t  i s  composed , and the changes that 
i t  h a s  undergone or i s  undergo i ng .  

A branch of both physi ography and geol ogy that 
deal s wi th the surfi c i al form of the earth , the 
general confi g urat i on of i t s  surface , and the 
changes that take pl ace in the evol ut i on of 
1 andforms . 

Pertai n i ng to ,  characteri st i c  of,  produced by , 
depos i ted by , or deri ved from a g l aci er .  

A l i ght col ored pl uton i c  rock cons i st i ng 
essent i al l y of sodi um and/or potass i um fel dspar 
and quartz . 

The weak  but l ong range force that affects all 
matter but i s  man i fested onl y i n  macroscop i c  
objects .  The force man i fested by accel erat i on 

' toward each other of two bod i es .  The force of  
grav i ty .  

A hydrated cal c i um sul fate mi neral w i th the 
compos i t i on CaS04 · H20 .  

H i g h  Energy Booster ( one o f  t h e  synchrotrons i n  
the i njector of the SSC) . 

H i gh  Energy Phys i cs Adv i sory Panel . Thi s panel 
revi ews U . S .  h i gh  energy programs and makes 
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recommendat i ons  to the DOE o n  matters o f  h i gh 
energy phys i cs pol i cy .  

HERA Hadron El ectron R i ng Accel erator ( at DESY) . 

HTM Hazardous and Tox i c  Mater i al s .  

Hun Un i ted States Department of Hou s i ng and Urban 
Devel opment . J 

HVAC Heat i ng ,  Vent i l at i ng ,  and A i r Cond i t i on i ng .  

HW Hardware . 

Habi tat Where a spec i es l i ves . 

Hadron Subatom i c  part i cl es that are composed o f  quarks  
and are affected by the strong force . Protons  
and neutrons are c l as s i f i ed as  hadron s . 

Herbi vore A pl ant-eat i ng an i mal . 

Herpetofauna Rept i l es .  

Hol ocene The most recent epoch i n  the QuatErnary Peri od 
i n  the h i story of the earth , esti mated to be 
from approxi mate ly  1 1 , 000 years ago to and 
i ncl ud i ng the present t i me .  The epoch i s  
characteri zed as the t i me s i nce the end of the 
l ast conti nental g l ac i at i on and the presence of 
cont i nental g l ac i ers and i ce sheets . 

Hornbl ende A mi neral ; general l y  rod shaped and dark i n  
col or . 

Hydraul i c  Conduct i v i ty A measure of  how fast water wi l l  fl ow through a 
rock .  Defi ned as  the vol ume of water that wi l l  
move i n  a un i t  t i me under a un i t  hydraul i c  
grad i ent through a un i t  area measured at r i ght  
ang l es to the  d i rect i on o f  fl ow . The  hydraul i c  
conduct i v i ty i s  a bas i c  property o f  the roc k .  
The " transmi ss i v i ty"  i s  a deri ved property o f  
an aqu i fer that depends both o n  the hydraul i c 
conduct i v i ty and the th i cknes s  of  the aqu i fer . 

Hydraul i C  Grad i ent The s l ope of the water tabl e .  

Hydri c  Rel at i ng to o r  conta i n i ng hydrogen . 

Hydrol ogy- The branch of earth sc i ence deal i ng wi th the 
propert i es ,  d i stri but i on ,  and c i rcul at i on of  
water pri mari l y  on  the l and surface . i n  the  
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soi l , and i n  the underl y i ng rocks . Al so a 
branch of eng i neeri ng that stud i es the fl ow of 
f1 ui ds . 

Internat i onal Commi ttee on Future Accel erators . 

Internat i onal Commi s s i on on Rad i ol og i cal 
Protect i on .  

I l l i no i s  Department of Con servat i on .  

I l l i noi s Department of Tran sportat i on .  

Insti tute of El ectr i cal & El ectron i cs 
Eng i neers . 

I l l i noi s F i sh and Wi l dl i fe Informat i on System . 

Idaho Nat i on al Eng i neeri ng Laboratory ( Idaho 
Fal l s ,  Idaho) . 

Industry Suppl i ed Components . 

Industri al Source Compl ex Short Term . 

I l l i no i s  State Geol og i cal Survey . 

Inv i tat i on for S i te Proposal s .  A DOE do.cument 
request i ng states to subm i t  proposal s for the 
s i t i ng of the SSC project . I ssued Apri l ,  1 987 . 

Intri n s i c  So i l  Qual i ty .  

Intersect i ng Storage R i ngs , speci fi cal l y  the 
CERN storage r i ngs . 

I l l i no i s  State Water Survey . 

Referri ng to a rock formed from the 
sol i d i f i cat i i on of mol ten or partl y mol ten 
materi al (magma ) ,  i n  contrast to sed i mentary 
rock .  

Farml and cl ass i fi ed a s  pri me farml and ,  un i que 
farml and , and add i t i onal farml and of statew i de 
i mportance . 

A rock rendered hard due to heat , pressure , 
and/or cementat i on .  

The bas i c fac i l i t i es ,  equ i pment ,  and 
i nstal l at i ons  support i ng the funct i on of a 
system . 
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I n -mi grate 

Interface 

I nvertebrate 

Ion 

Ion i zat i on 

Ion i z i ng Rad i at i on 

I sotope 

Javel i na 

K 

keV 

Kame 

Karst 
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To move i nto or come to l i ve i n  a reg i on or 
commun i ty ;  espec i al l y as  part of a l arge- scal e 
and cont i nu i ng movement of popul at i on .  

To serve as the pl ace at wh i ch i ndependent 
systems meet and act on or commun i cate wi th 
each other . 

Of or rel at i ng to an imal s l acki ng a bac kbone · 
( sp i nal col umn ) . 

An atom or mol ecu l e havi ng an el ectr i c  charge . 
The c harge can be pos i t i ve or negat i ve .  ( see 
I on i zat i on )  

The process  of creat i ng i ons  by add i ng or 
remov i ng one or more el ectron s from atoms or 
mo l ecul es . ( I on i zat i on can be caused by h i gh 
temperature s ,  el ectri c al d i scharges , or 
radi ati on . )  

Rad i at i on wi th suffi c i ent energy to produce 
i ons i n  a mater i al . 

Atoms (of  the same el ement ) havi ng the 
i denti cal number of protons in the nucl eus , but 
a d i fferent number of neutrons . I sotopes h ave 
the same atomi c number, but d i fferent atom i c  
wei ght . Because o f  the sl i ght  d i fference i n  
atom i c  we i ght , i sotopes h ave s l i ghtly  d i fferent 
chemi cal and phys i cal propert i es .  D i fferent 
i sotopes of the same el ement may exh i b i t  
s i gn i fi cantl y  d i fferent rad i oact i ve behav i or .  

A spec i es of wi l d  p i g  found i n  the desert 
southwest . 

Degrees Kel v i n .  ( see Kel v i n )  

Ki l o  El ectron Vol ts  ( l , OOO el ectron vol ts ) . 

A l ow ,  step - s i ded coni cal h i l l  of strat i fi ed 
gravel or sand formed i n  contact w i th gl ac i er 
i ce .  

A type of topography formed over l i mestone ,  
dol omi te ,  or  gypsum rocks by d i s sol ut i on of the 
rock by the percol ati on of ra i n  �ater and/or 
the movement of groundwater . The terra i n  i s  
character i zed by cl osed depres s i ons or 
s i nkhol es , caves , and underground dra i nage . 
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The  thermometr i c  scal e on  wh i ch the  un i t  of  
measurement , defi ned as degrees Kel v i n  ( abbr . 
K )  equal s the centi grade degree and accord i ng 
to wh i ch absol ute zero i s  OOK ,  the equ i val ent 
of - 273 . 160C .  

A depress i on i n  gl ac i al dri ft made by the 
mel t i ng of a detached mass of gl ac i er i ce .  The 
i ce may have been e i ther whol l y  or partly 
buri ed in  the dri ft .  

The energy assoc i ated wi th the mot i on of any 
object . 

An el ectron i cal ly  operated horn or warn i ng 
s i gnal . 

An el ectron tube i n  wh i ch bunch i ng of el ectrons 
i s  produced by el ectri c fi el ds ; used for 
generat i ng and ampl i fyi ng u l tra h i gh frequency 
el ectri c  curren ts . 

An al umi num- s i l i cate mi neral ; a group of three 
al umi num- s i l i cates wi th the same chem i cal  
compo s i t i on but d i fferent structure� . 
Occurr i ng i n  metamorph i c  rocks , they are used 
to i nd i cate the degree of metamorp h i sm .  

Los  Al amos Nat i onal Laboratory ( l ocated in  Los 
Al amos , New Mex i co ) . 

Lawrence Berkel ey Laboratory ( l ocated i n  
Berkel ey ,  Cal i forn i a ) . 

L He eyc 1 e Cost . 

Day/N i gh t  Equ i val ent Sound Level ; a 
s i ng l e- number measure wh i ch expresses  the 
magn i tude of sound as a l evel obtai ned by 
averag i ng the energy equ i va l ent of the 
A-we ighted sound l evel s re�esentat i ve of 
spec i fi c  area over a 24- hour peri od .  Level s 
occurr i ng after 1 0 : 00 p . m .  and before 7 : 00 a . m .  
are we i ghted by add i ng 1 0  dB t o  account for 
i ncreased human sens i t i v i ty to sound duri ng 
normal s l eep i ng hours . The val ue i s  expressed 
i n  dB ( opt ional l y  i n  dBA) . (After US EPA ,  
1971  ) 

Low Energy Booster ( one of the synchrotrons i n  
the i njector for the SSC ) . 
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LET 
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Le n t i c 

Lepton 
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large El ectron- Pos i tron Col l i der ( under 
construct ion at CERN ) . 
L i near Energy Transfer . 
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Large Hadron Col l i der . A col l i der  proposed by 
CERN wh i ch wou l d  ut i l i ze the tu n nel be i ng bu i l t  
for LEP .  

L i near Accel er�tor . ( see L i near Accel erator) 

l ower L i mi t of Detecti on . 

Lawrence L i vermore Nati onal  Laboratory ( l ocated 
i n  L i vermore , Cal i forn i a ) . 

Low- Level Rad i oact i ve Waste . 

Low-level  ( radi oact i ve )  Waste Fac i l i ty .  

Level of  Serv i ce (the  rat i o  o f  government 
empl oyment i n  a part i cul ar sector to the total 
reg i onal  popul at i on . Th i s  term i s  al so used to 
descr i be h i ghway usage ) . 

L.ow Spec i H c  Act i vi ty . .  A Un i ted States 
Department  of Transportat i on cl ass i fi cat i on for 
rad i oact i ve waste bel ow a spec i fi c  l evel of 

· rad i oact i v i ty .  
Equ i val ent to man - hour . 

Perta i n ing to , produced by , or formed i n  a l ake 
or  l akes . 

The sol ut i  on formed after perco 1 at i on through a 
mater i al . The compos i t i on of the  sol ut i on has  
ch anged due to the  d i sso l ut i on of  s ol ubl e  
substances from the materi al . 

Of,  rel at i ng to , or l i v i ng i n  s t i l l  water s  s uch 
as  l akes ,  ponds , or swamp s . 

Curren t  theory P��op{}ses 1 eptolis  a s  any of  s i x  
part i cl es t h at experi ence the wea k  force but 
not the st rong fo rc e . Known l eptons  i nc l ude 
the el ectron , mu o n , tau , t he i r  three a s s Dc i ated 
neut r i nos ( e l ect ro n  neutri no , muon neutri no ,  
tau neutr i no ) , and the i r co rre s pond i ng 
ant i part i cl e  forms . 
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An accel erator des i gned to accel erate 
el ectri cal l y  charged atom i c  and ' subatomi c 
part i cl es i n  a strai ght  l i ne . Part i cl es are 
accel erated i n  one d i rect i on only and col l i de 
wi th  a fi xed target at the end of the path . 

,. (see Accel erator) 

A bedded sed i ment rock  cons i st i ng c h i efly of 
the cal c i um carbonate mi neral , cal c i te { CaC03 } .  

The phys i cal character of a rock .  

A l oose , sed i mentary depos i t  con s i s t i ng 
predomi nant ly  of s i l t  and commonl y of eol i an 
o ri g i n .  

O f ,  rel at i ng to , or l i v i ng i n  fl owi ng waters 
such as ri vers and streams . 

A measure of the number of potent i al l y 
i nteract i ng part i cl es avai l abl e i n  two 
col l i d i ng beams . 

Mari copa Assoc i at i on of Governments (Ari zona) . 

M i d-Cumberl and Counc i l  of 
Governments/Devel opment D i stri ct (Tennessee ) . 

Morgan County Qual i ty Water D i  stH ct 
( Col orado ) . 

M i n i mum Detectabl e Act i v i ty .  

Medi um Energy Booster ( one of the synchrotrons 
i n  the i njector for the SSC ) . 

M i l l i on or Mega Electron Vol ts  (one m i l l i on 
el ectron vol ts ) . 

Mun i c i pal and I ndustr i al . 

Mi neral s I ndustry Locat i ons  System . 

Mound laborator i es - Monsanto (Oh i o ) . 

Memorandum of Agreement . 

A cal careous cl ay or i nt i mate mi xtu re of cl ay 
w i th part i cl es of cal c i te or dol omi te , usual l y  
occurri ng as fragments o f  shel l s .  
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A shal l ow ,  stagnant body of water . I n  the  
temperate zone , marshes are fi l l ed wi th  rushes 
and reeds . 

The materi al equi val ent of  energy . Di fferent 
from wei ght i n  that i t- � i ther i ncreases nor 
decreases wi th grav i tat i onal force . 

The un i t  for el ectromagnet i c  fl ux i n  the cgs 
(cent i meter-gram- second) measuri ng system . A 
Maxwel l i s  equal to the fl ux per square 
cent i meter of normal cross  sect i on i n  a reg i on 
where the magnet i c  fiel d strength i s  1 gauss . 

The m i ddl e val ue of a set of data ordered by 
magn i tude . 

Characteri zed by a moderate amount of mo i sture . 

A cl ass  of short - l i ved compos i te part i cl es that 
have a mass between that of the el ectron and a 
proton . Mesons are commonly produced as 
secondary part i cl es by the col l i s i on between 
cosm i c  rays and atoms i n  the atmosphere and i n  
col l i s i ons produced by accel erators . 

The era i n  the h i story of the earth known as  
the " age of the  d i nosaurs . "  The  eri i s  
est i mated to be from approxi mately  230 to 65  
mi l l i on years ago . Th ree peri ods are 
i dent i fi ed i n  the Mesozoi c .  The earl i est ; s  
the Tri ass i c  ( 230 to 185 mi l l i on years ago) ; 
the m iddl e peri od i s  the Juras s i c  ( 1 85 to 140 
mi l l i on years ago ) ; the fi nal peri od i s  the 
Cretaceous ( 140 to 65 mi l l i on years ago) . 
Di nosaurs fi rst appeared i n  the Tri ass i c ,  and 
they became ext i nct at the end of the 
Cretaceous .  

Referri ng to rocks that h ave been al tered i n  
compos i t i on ,  texture , or i nternal structure as 
a resul t of i ncreased pressure ,  temperature ,  or 
i ntroduct i on of new chemi cal sUbstances . 

Metamorphosed vol can i c  rocks ; vol can i c  rocks 
that have been al tered as a resul t of i ncreased 
pressure , temperature , or i ntroduct i on of new 
chemi cal  substances . 

The sc i ence that deal s wi th the atmosphere and 
i ts phenomena ,  espec i al l y wi th weat her 
forecast i ng .  
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O f  o r  rel at i ng t o  t h e  metri � system . 

The system of measurement based on the meter as 
a un i t  of l ength . The g ram and the ki l ogram 
( 1000 grams ) are un its  of we i ght ,  and the l i ter 
i s  a un i t  of vol ume ( equal to 1/ 1 000 of a cub i c  
meter) . 

A mi neral group wi th a fl at , pl atel i ke 
structure . 

Contai n i ng mica  mi neral s .  

Rel ati ng to mi croscop i c ,  l i v i ng organ i sms . 

One-thousandth of a rem . 

A peri od of the Pal eozo i c  Era i n  the h i story of 
the earth , est i mated to be from approx i mately 
350  to 3 1 0  mi l l i on years ago . The  peri od i s  
characteri zed by the abundance on l and of 
s i mpl e pl ants and early trees that have been · 
fos s i l  i zed as th i  c k  bed s of coal i n  the Un Hed 
States . 

To reduce an i mpact to make l ess  severe or 
pai nful . 

Methods used to reduce the s i gn i fi cance of or 
el i mi nate an ant i c i pated adverse env i ronmental 
i mpact . 

Meter-Ki l ogram- Second System . A system of 
un i ts based on the meter as the un i t  of l ength , 
the k i l ogram as the un i t  of mass , and the mean 
sol ar second as the un i t  of t i me .  A subset of 
the metri c  system . ( see Metri c  System) 

The smal l est un i t  of a compound hav i ng the 
chemi cal and phys i cal characteri st i cs of the 
compound ; the smal l est combi nati on of atoms 
that wi l l  form a g i ve n  chemi cal compound . A 
mol ecul e cons i sts of two or more atoms and has  
propert i es that d i ffer from those of the 
i nd i v i dual atoms . 

. 

The phyl um that i ncl udes the cl asses gastropod s 
( sna i l s ) , pel ecypods (cl ams ) , and cephal opods 
{ squ i ds and octopi } .  

C l am ;  spec i fi cal l y ,  a member of the Mol l usca . 

Rad i at i on hav i ng a s i ngl e wavel ength on energy . 
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NAAQS 
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NERC 
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Natural Rad i oact i v i ty 
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Gl ac i al dri ft hav i ng the form af a r i dge , 
depos i ted around the peri meter of a gl ac i er .  

A branch of b iol ogy that deal s wi th  the form 
and structure of an i mal s and pl ants . 
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An unstabl e l epton that has  the s ame charge as  
an el ectron but  207 t i mes  the mas s . At  rest , 
i t  decays i n  seconds i nto an el ectron and a 
neutri no . 

Nati onal Ambi ent Ai r Qua1 Hy Standard , 

Nati onal Academy of Sci ence/Nati onal Academy of  
Eng i neeri ng .  

Northern Col orado Assoc i ati on of Local 
Governments . 

Nati onal Counci l on  Rad i ati on Protect i on and 
�1easurements . 

North Central Texas Counc i l  of  Governments . 

Nati onal Envi ronmental Pol i cy Act . 

A formal revi ew process  requ i red of certai n  
federal and federal l y  funded proj ects that 
i nvol ves the i dent i fi cat i on and anal ys i s of 
potent i al envi ronmental i mpacts and mi t i gat i on 
measures made pursuant to the NEPA .  

Nati onal Energy Rel i abi l i ty Counci l .  

Nati onal F i re Protect i on Associ at i on .  

Nati onal Inst i tute for Occupat i onal  Safety and 
Heal th . 

Northern I l l i no i s Pl anni ng Commi s s i on .  

Nati onal Pol l utant Di scharge El i m i nati on 
System . 

Nati onal Pri ori t i es L i s t .  A l i st that i s  part 
of CERCLA ( " Superfund " ) , wh i ch ranks hazardous 
waste s i tes . 

Uni ted States Nucl ear Regul atory Commi s s i on .  

Radi oact i v i ty exh i bi ted by natural l y
' 
occurri ng 

rad i onucl i des . (There are more than 50 
n atural l y  occurri ng rad i onucl i des . )  
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Neutri no 

Neutron 

Neutron Skysh i ne 

Nucl e i  

Nucl eon 

Nucl eus 
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Omn i vores 
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An an i mal i n  the  cl ass  Cephal opod . Naut i l o i ds 
l ook l i ke a squ i d  or octopus i n  a ton i cal 
shel l .  The ' shel l has a seri es  of chambers and 
can be e i ther stra i ght or co i l ed .  

Any of three uncharged , apparentl y massl ess  
l eptons ,  each assoc i ated with  one  of the  
charged l eptons ( el ectron , muon , tau ) . 

An uncharged part i cl e  found i n  al l atomi c 
nucl ei  except that of ord i n ary hydrogen . The 
mass  of a neutron i s  al most i dent i cal to that 
of a proton . The neutron was prev i ous ly  
bel i eved to  be  an  el ementary part i cl e , but 
current theory and experi mental evi dence 
i nd i cates the neutron i s  composed of quarks . 

Neutron rad i ati on emerg i ng more or l ess  
vert i cal l y  from a s h i el ded encl osure and 
scatteri ng from a i r  mol ecul es to produce 
rad i at i on seen at ground l evel l ocat i ons  that 
are not al ong the l i ne of s i ght . 

Pl ural of nucl eus . 

A proton or neutron ; especi al l y  i n  the atomi c 
nucl eus . 

The dense ,  central core of an atom , composed of 
protons and neutron s and hel d together by the 
strong force . 

General ly  used to refer to atoms of a spec i fi c  
i sotope . 

Oak Ri dge Nat i on al Laboratory (Oak Ri dge , 
Tennessee ) . 

Occupat i orial Safety and Heal th Admi n i strat i on . 

Offi ce of Sol i d  Waste and Emergency Response 
(of the Uni ted States Envi ronmental Protecti on 
Agency ) . 

Those an i mal s consumi ng both an i mal and pl ant 
food . 

A peri od i n  the Pal eozo i c  Era i n  the h i story of 
the earth esti mated to be from approx i mately  
490 to  420  mi l l i on years ago .  The per i Qd i s  
characteri zed by an abundance of mar i ne l i fe 
wi th cal careous shel l s .  The shel l s  are 
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Ostracods 

Overdraft 
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PEC 

PEL 

PEP 
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PL 

PPV 
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PUD 

PVNGS 

Pal eont01 ogy 

Pal ustr i ne 

Parcel 

Parent 

Pedogenes i s  
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prese�ed a s  foss; ] s i n  th i ck accumul a
·
t i ons  of 

l imestcne rock . 

T i ny, b i val ve an i mal s found . i n both mat'i ne and 
freshwater envi ronment s .  

I n  hydrol ogy, to remove more groundwater ( by 
PUmphlg) than i s  bei ng repl aced by n atural 
processes . The resul t i s  general l y  a decl i ne 
i n the �ater tabl e .  

Pri vate Automati c Branch Exchange . 

Provident Energy Company . 
Penni ssibl e £xpostlre li mi t .  

Pos i tron - El ectron Proj ect . .  A col l i der for 
pos itrons and el ectrons added at the end of the 
SLAC l If4.I\C . 

Posi tron- Emi s s i on Tomography . 

Publ i c  Law . 

Peak Part i cl e  Vel oc i ty .  

Prel i mi nary Safety Analys i s  Report . 

Preventi on of S i gn i fi cant (Ai r Qual i ty) 
Deteri orat i on .  

Pl anned Un i t  Devel opment . 

Pal o Verde Nucl ear Generat i ng Stat i on .  

A branch of geol ogy that stud i es the pl ants and 
an i mal s i n  past geol og i cal ages . I t  i s  based 
on the study of  the foss i l  rema i n s  of 
organ i sms . 

Pertai n i ng to materi al depos i ted i n  a swamp 
envi ronment .  

A tract or pl ot o f  l and wi th a recorded t i tl e .  

I n  rad i oact i ve decay ,  the i n i t i al ,  unstabl e 
nucl i de ;  i n  part i cl e  phys i cs ,  the i n i t i al 
n�cl iue or part i cl e .  

The formation and d€vel o pment o f  so i l . 
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Pel ecypods 

Pennsyl van i an 

Perco l a te 

Per i od 

Permeabi l i ty 

Photon 

Phyl urn 

Phys i ography 

P i edmont 

P i ezometer 

Pl e i stocene 

Pl uton 
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Cl ams . Spec i fi cal l y ,  a cl as� of b i val ve 
mol l us ks i n  the Mol l usca phyl um . 

G -29 

A peri od of the Pal eozo i c  Era i n  the h i story of 
the earth , esti mated to be from approx i matel y 
3 1 0  to 275 mi l l i on years ago . The peri od i s  
characteri zed by the abundance on l and of 
pl ants and trees on l and that have been 
foss i l i zed as th i ck  beds of coal i n  the Un i ted 
States . 

To pass or move through fi ne i nterst i ces ; to 
fi l ter.  

A d i v i s i on of geol og i c  t i me ;  a subd i v i s i on of 
the era . 

A measure of the capac i ty of  a mater i al  to 
transm i t  a fl u i d .  

A part i cl e  o f  l i ght ( a  quantum of 
el ectromagneti c rad i ati on ) . Current phys i cal 
theory v i ews el ectromagnet i c  rad i at i on as 
hav i ng the characteri sti cs of e i ther a wave or  
a part i cl e ,  depend i ng upon the measurement . 
bei ng made . 

One of the pri mary d i v i s i on s  of  the an imal and 
pl ant ki ngdom ; a group of  cl osel y rel ated 
cl asses of an i mal s and pl ants . ( " Cl a ss "  i s  the 
next l ower d i v i s i on . )  

The study of the genes i s  and evol ut i on of l and 
forms . Phys i ca l  geography . 

Ly i ng or formed at the base of mounta i n s ; the 
area at the base of  mount a i ns . 

An i n strument or dev i ce for measuri ng p ressure , 
pressure change , or compress i b i l i ty ;  espec i al l y 
one for measur i ng the hydrostat i c  pressure i n  a 
body of groundwater . 

The epoch i n  the h i story of the earth e s t i mated 
to be from approx i matel y 600 , 000 t o  1 1 , 000 
years ago . The earl i er of two epochs in the 
Quaternary Peri od ,  the Pl e i stocene ; s  
character i zed by the  presence of conti nental 
g l ac i ers and i ce sheets coveri ng l arge port i ons  
of North Amer i ca and  Europe . The I ce Age . 

A l arge body of once mol ten rock that formed 
beneath the surface of the earth . 
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Poro s i ty 

Potabl e 

Pra i ri e  

Precambri an 

Predator 

Prey 

Pri me Farml and 

Progeny 

Proterozo i c  

Proton 

Pyri te 
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G - 30 

The rat i o  of the vol .ume of open i ngs i n  11 rock 
to the total vol ume of the roc k .  

Water su i table for dri nki ng . 

W i despread areas of grass l ands , w i th a 
predomi nance o f  grass spec i es and forbs . 

The era i n  the age of tne earth from the 
format i on of the pl anet to the appearance of 
abundant an i mal l i fe havi ng hard shel l s .  
Est imated to be from approxi matel y  4 , 600 
mi l l i on to 600 mi l l i on years ago . 

An a n i mal , that preys on other an i mal s for food . 

A an i mal taken by a predator as food . 

Land that has the best combi nat i on of phys i cal 
and chemi cal character i st i cs for produc i ng 
food , feed , forage , fi ber ,  and o i l seed crops 
and i s  a l so ava i l abl e for these u ses (urban 
areas are n6t i ncl uded) . I t  has the so i l 
qual i ty ,  g l�owi ng season , and mo i sture suppl y 
needed to economi cal l y  produce sustai ned h i gh 
y i el ds of crops when treated and managed , 
i ncl ud i ng water management , accord i ng to 
acceptabl e farming methods . 

Rad i onucl ide decay product . ( see Daughter) 

A proposed separat i on of the Precambri an Era 
i n to two n ew  eras . The Pro terozo i c  Et'a i s  that 
port i on of the h i story of the earth from the 
f i rst evi dence of s imp l e forms of l i fe to the 
appearance o f  abundant an i mal 1 i fe hav i ng hard 
shel l s  at the beg i nn i ng of  the Cambr i an Per i od 
o f  the Pa l eozo i c  Era . 

A pos i t i vel y charged part i cl e  found i n  al l 
atomic  nucl e i . The proton was prev i ous ly  
bel 'j t:ved to  b e  a n  el ementary part i c l e ,  bu t 
current theory and exper i mental ev i dence 
i nd i cate the proton 1 !  composed of quarks . 

I ran pyr i t e ,  an i ron and s u l fur mi neral w i th 
the compos i t i on feS2 . When removed from t h e  
g round a�d exposed to the  atmosphere ,  t h e  
s u l fur cx i d i zes  to  sul fate . Percol at i ng 
ra i nwater wi l l  extract the s u l fat e ,  resul t i �g 
i n  an ac i d  l eachate that c a n  contami nate  watet 
suppl i es .  
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Quadrupol e 

Quantum 

Quarks 

Quaternary 

Quench 

RADRI SK 

RADTRAN I I I  

RCRA 

GlOS/336/88/31 

G-3 1  

A system composed o f  two d i pol es of  equal but 
oppo s i te d i �ected MDment .  In accel erators , 
quadrupol e magnets are u sed to focus beams of 
parti c1 es ( i n  the same way a l ens  focuses 
l i ght ) . 

A smal l d i vi s i on or " part i cl e" of 
el ectromagnet ic  radi ati on . The quantum theory 
i n  phys i cs i s  based on t he concept that 
e ! ectf'omagnet i-c rad i at i on can be d i v i ded ' nto  
fi n i te quant i t i es (quantum) . 

Subatomi c part i d es that experi ence the strong 
force and make up h adrons ( proton s ,  neutron s ) . 
Current theory prQPoses there are s i x  quarks 
( and s i x  correspondi ng ant i part i cl es ) , but that 
quarks appear to exi st onl y i n  comb i n at i ons of 
two or three . 

The per i od i n  the age o f  the earth esti mated to 
be from approx imate l y  600 , 000 years ago to the 
present . The Period i s  characteri zed ( and 
defi ned ) by the presence of conti nental 
gl ad el'S coveri ng a l arge port ; on  of North 
Ameri ca and E�rope . The Ice Age .  The peri od 
i s  d i v i ded i nto  two epochs ,  the Pl e i stocene and 
the HGl ocerle . 

To put out , extingui sh ;  to cool qu i ckl y . I n  
sU�iHTnnduct i ng rnagnets , t h e  proces s whereby 
the ent i re �a9net i s  brought qui ckl y from the 
supe rconduct i ng s tate to  the normal state ; when 
any e 1 en1€r.t of the superconduct ing coi l under
goes such a trans i t i on .  

A compute�� code . 

A� an a l yt i cal computer code for calcul at i ng 
UGH. the i nc l d2nt - free and acci dent  impacts of 
trdnSpm"t i f!g r adi oact i vE.! ma ter i al .  

The Resource Con serv l t i on and Recovery Act . 
RCRA g i v€ s  the feder a l  govei" me r: t  power to 
regul ate h azardous waste from the t i me i t  i s  
gf;'1'i£rated to i t s ul t i mate d l sposal , i n  e ffec t 
from wcrad le  to grave . �  I n " ndd i t i on .  RCRA 
regul ates non -h �lardous 501 i d  was t a  ( e . g . , 
g arbage , a s h from mun i c i pal i nc i nerators ) and 
certa i n  underground storag2 t an k s . 
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ROS 

RF 

RHTM 

RMF 

ROD 

ROI 

RQD 

RTK 

Rad 

Rad i at i on 

Rad i oact i ve Decay 

Rad i oact i v i ty 

Rad i onucl i de 

Radon 

Raptor 

Reconnai ssance 

GLOS/336/88/32 

The SSC Reference Des i gns Study ( of 1984 ) . 

Radi ofrequency . 

Rad i oact i ve ,  Hazardous and Tox i c  Materi al . 

Rad i at i on Measurements  Faci l i ty .  

Record of Dec i s i on .  

G-32 

Reg i on of  I nfl uence . The reg i on that woul d be 
i nfl uenced d i rectly  or i nd i rect ly  by an act i on .  
(The ROI for each s i te al ternat i ve i s  defi ned 
i n  Chapter 5 . )  

Rock Qual i ty Des i gnat i on .  

An AE/CM consort i um currentl y worki ng w i th the 
COG and DOE on the preparat i on of the sse E I S .  
The consort i um con s i sts o f  Kai ser Eng i neers 
Inc . ( prev i ous ly  Raymond Kai ser Eng i neers ) , 
Tudor Eng i neeri ng C o . � and Kel l er and 
Gannon -Kn i ght . 

The un i t  of absorbed ( rad i at i on )  dose i s  equal 
to 1 00 ergs/gram i n  any med i um .  

Ori g i n al l y ,  the emi s s i on o f  fast atomi c and 
subatomi c part i c l es or rays ( photon s )  from the 
nucl eus of rad i onucl i des  dur i ng rad i oacti ve 
decay .  Now i ncl udes al l energy rad i ated i n  the 
form of waves (photons )  or  part i cl es .  

The spontaneous trans format i on o f  an unstabl e 
nucl i de to another nucl i de ( stabl e or unstabl e )  
as  a resul t of the  emi s s i on of  ch arged 
part i cl es from the nucl eus . 

The property shown by some i sotope s o f  el ements 
to undergo rad i oact i ve decay . . 

An unstabl e i sotope that wi l l  undergo 
rad i oact i ve decay ; referri ng to the spec i fi c  
atoms o f  the i sotope . 

A natural l y  occurri ng rad i oact i ve ,  gaseous 
el ement formed by the  d i s i ntegrat i on of  rad i um ;  
part of  the uran i um decay seri es . 

A b i rd of  prey (hawk,  eagl e ,  etc . ) .  

A prel i mi nary survey to g a i n  i nformat i on .  
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Rel at i v i s t i c  Ma s s  
Increase 

Rel i ct Popul at i on 

Rem 

Retardat i on 

R i p ari an 

SAR 

SCADA 

SHPO 

S I C  

SLAC 

SLC 

GLOSj336/88/33 

G-33 

E i nstei n ' s  Theory of Rel at i v i ty pred i cted and 
experi ments have demonstrated that as a body 
wi th mas s  approaches the speed of l i ght , the 
mass of the body i ncreases . 

A spec i e s  or b i ol ogi cal commun i ty that once 
occup i ed a wi der range but i s  presentl y 
restri cted to a smal l port i on of i t s prev i ous  
}4ange as  a resul t of phys i ca 1 changes i n  
env i ronmental cond i t i ons . 

A spec i al un i t  of  dose equ i val ent . The dose 
equ i val ent in rerns is numeri cal l y  equal to the 
absorbed dose in rads mul t i pl i ed by a number of 
mod i fy i ng factors that account for the type of 
rad i at i on ,  the porti on of the body , and other 
necessary factors . 

The proces s  i n  wh ich  materi al d i s sol ved i n  
groundwater i s  temporari l y  removed from 
sol ut i on by i nteract i on wi th the sed i ments . 
The t ime out of sol uti on del ays (retards )  the 
movement of the materi al compared w i th the 
movement of the groundwater . 

Rel ati ng to, l ivi ng , or l ocated on the ban ks of 
a natural water course such as  a r i ver ,  i n  an 
env i ronment that i s  at l east per i od i cal ly 
fl ooded . 
Sa fety Analys i s  Report . 

Superv i sory Control and Data Acqui s i t i on .  

State Hi stori c Preservat i on Offi cer . 

Standard Industri al Cl ass i fi cat i on .  

Stanford li near Accel erator Center . SLAC i s  
located in Pal o Alto,  Cal i forn i a ,  and i s  
operated by Stanford Uni vers i ty for the DOE .  
SLAC operates the worl d ' s  l argest l i near 
acc-e1 erator {2 mi l es l ong ) , the 
Posi tron - El ectron Project ( PEP ) , and the SLAC 
L i near Col l i der (SlC ) . ( see L i near 
Accel erator , PEP, SLC)  

SLAC li near Col l ider . The  SLC  i s  a " s i ngl e 
pass fl co1 1 i der added to the end of the SLAC 
L INAC . I nstead of a cont i nuous r i ng ,  the SLC 
cons i sts of two hal f rings . Pos i trons and 
e1 ectrons accel erated by the L I NAC are 
separated upon enteri ng the SLC and are 
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S LD 

SPS 

SRD 

SSC 

STF 

Sandstone 

S aprol i te 

Saturated Zone 

Savanna 

Scenari o  

Sch i st 

Sed i mentary 

Sei smi c 

Sere 
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d i rected to e i ther hal f r i ng .  The  part i cl es 
are steered through the hal f r i ngs unt i l they 
col l i de at the far s i de ,  where the two h al f 
r i ngs meet . Unl i ke synchrotrons and col l i ders , 
where part i cl es orb i t  many t i me s ,  the SLC i s  a 
s i ngl e pass dev i c e .  ( see Col l i der,  L i near 
Accel erator, SLAC , Synchrotron ) .  

Stanford L i near ( Col l i der) Detector .  

Super Proton Synchrotron . The l argest 
currentl y  operat i ng synchrotron at CERN . ( see 
CERN , Synchrotron ) 

SSC Safety Rev i ew Document . 

Superconducti ng Super Col l i der . 

S i te Tas k  Force . 

A sed i mentary roc k  formed from cemented quartz 
sand grai ns . 

Thoroughly decomposed rock wi th  a soft ,  
c l ay-r ich  texture formed i n  pl ace by chemi cal 
weatheri ng of bedrock .  

The subsurface zone i n  wh i ch al l pore space or 
other open i ng s  are fi l l ed w ith  water .  

A tract of  l evel l and supporti ng grass  and 
other l ow vegetat i on .  Somet i mes appl i ed to 
tracts of open pra i r i e  l and . 

An account or synop s i s  of a projected course of 
act i on or events .  

A med i um- to coarse-grai ned metamorph i c  rock 
w ith  subparal l el ori entat i on of the mi caceous 
mi neral s that domi nate i ts compos i t i on .  

Referri ng to rocks formed by the accumul at i on 
of sed i ments i n  water ( aqueous depos i t s )  or i n  
a i r ( eol i an depos i ts ) . 

Perta i n i ng to an earthquake or earth 
v i brat i on s ,  i ncl ud i ng v i brati ons  that are 
art i fi c i al l y i nduced . 

The compl ete seri es of changes occurri ng i n  the 
cycl e of pl ant format i on .  
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Shal e 

S i l t stone 

S i n khol e 

Soci oeconomi c 

Sol i c i tat i on 

Sol i fl uct i on 

Spoi l s  

Spore 

Storat i v i ty 

Strata 

Strat i fi ed Fee 

Strat igraphy 
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A l am i nated , ' fi ne-gra i ned , cemented sed i mentary 
roc k .  Part i cl es are predomi n antl y o f  c l ay 
s i ze .  I ncl udes both c l aystone . and s i l tstone . 

A cemented sed i mentary rock cons i st i ng of 
predomi nant ly  s i l t  s i zed part i cl es .  ( see Shal e )  

A d i sh - ,  funnel - ,  o r  wel l - sh aped depress i on i n  
the l and s urface devel oped by the sol ut i on of 
the underl y i ng roc k .  General l y  found i n  a 
reg i on underl a i n  by l i mestone bedrock,  the 
s i nkhol e w i l l  commun i cate wi t h  subterranean 
p a s sages al so devel oped by sol ut i on of  the 
roc k .  ( see Karst )  

Of, rel at i ng to , o r  i nvol v i ng a combi nati on o f  
soc i al and economi c factors . 

The request  for s i te proposal s .  

The proces s  of s l ow fl owage from h i gher to 
l ower ground of a mass  of l oose materi al  
saturated with  water . A common process i n  
reg i on s  of perenni al  frost . 

Earthen mater i al  removed from an excavat i on and 
not used for aggregate , backfi l l , or other 
construct i on purposes . 

See Fungal Spores . 

The amount of water rel eased by an aqu i fer as  a 
resul t of  a decrease i n  pressure . Spec i fi cal l y  
defi ned as t h e  vol ume o f  water that an aqu i fer 
rel eases from storage per un i t  surface area of 
aqui fer per un i t  decl i ne i n  the component of 
hyd raul i c  head normal to that surface . 

Pl ural of stratum . 

A real estate transact i on i n  wh i ch the 
purchaser rece i ves  the ownersh i p  of  a vol ume of 
ground between two depths . The ori g i nal  owner 
reta i n s  the ri ghts to the surface , down to the 
top of the vol ume of ground , and probabl y any 
mi neral ri ghts bel ow the vol ume of ground . 

The branch of geol ogy that stud i es the  
format i on ,  compos i t i on ,  sequence , and 
correl at i on of the strat i fi ed rocks as part s of 
the earth ' s  crust . 
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Stratum 

Subatomi'c Part i c 1 e 

Substrate 

Substratum 

Subterranean 

Super-conduct i ng 

Swal e 

Swal l et 

Swel l i ng Clay 

Symb i os i s  

Synchrocycl otron 

Synchrotron 
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A sect i on of a l ayered geol og i c  format i on that 
cons i sts throughout of approxi matel y the same 
ki nd of rock materi al ; a s i ng l e  sedi mentary bed 
or l ayer ,  �egardl ess  of t h i ckness . 

A part i cl e  smal l er than the s i ze of an atom .  

Formi ng o r  rel ati ng t o  a substratum . 

A part , substance ,  or el ement that l i es  beneath 
and supports another.  In  b i ol ogy, the  med i um 
upon whi ch an organ i sm grows . 

Be i ng or l y i ng under the surface of the earth . 

The abi l i ty of some mater i al s to mai ntai n  
perpetual el ectri c  currents wi thout l oss , owi ng 
to  the compl ete absence of el ectri cal 
res i stance . The property was i n i t i al l y 
d i scovered at very l ow temperatures approach i ng 
absol ute zero . 

A s l i gh t ,  marshy depress i on i n  general l y  l evel 
1 and . 

' 

A di sh- , funnel - ,  or wel l - shaped depress i on 
that commun i cates wi th  the underground dra i nage 
system i n  l i mestone reg i ons . Synonymous  w ith  
swal l ow hol e ,  s i n khol e ,  and s i nk .  ( see 
S i n khol e ,  Karst)  

A type of cl ay mi neral that eas i ly i ncorporates 
water i nto i ts structure , resul t i ng i n  a 
s i gn i fi cant i ncrease i n  vol ume . The process  i s  
eas i l y revers i bl e .  The S i gn i fi cance i s  that 
when a depos i t  of swel l i ng c l ay l oses water , 
l arge cracks can form i n  the materi al . 

Co-ex i stence of two or more organ i sms i n  a 
cl ose assoc i at i on that i s  mutual l y  benefi c i al . 

A cycl otron that compensates for the 
rel at i v i st i c  mass i ncrease of part i cl es as they 
reach h i gh energy by adj ust i ng the, 
rad i ofrequency to account for the sl ower 
revol ut i ons of the heav i er part i cl es .  ( see 
Cycl otron , rel at i v i st i c  mas s  i ncrease)  

An  accel erator constructed in  the shape of a 
c i rcl e or oval . The path of the part i cl es i s  
control l ed by magnet i c  fi e lds  wh i l e  k i net i c  
energy i s  i mparted to the pa}�t i cl es by 
rad i owaves  wi th  vari abl e frequenc i e s .  The 
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TBM 

TDS 

TENR 

TeV 

TfR 

T I G  

TLD 

TLV 

TNRLC 

TSD 

TSP 

TVA 

Tau 
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charged part i cl es " orb i t "  i ns i de the 
accel erator unt i l  used . Add i t i onal ki net i c  
energy can be cont i nual l y  i mparted t o  the 
part i cl es ,  obtai n i ng h i gher energ i es than 
ava i l abl e with a l i near accel erator , cycl otron 
or synchrocycl otron . 

Tunnel Bori ng Mach i ne .  

Total D i ssol ved Sol i ds .  The quant i ty of 
materi al d i s sol ved in a water sampl e .  

Technol og i cal l y  Enhanced Natural Rad i ati on . .  A 
term used by the DOE to  refer to  the i ncrease 
i n  background rad i at i on from natural 
rad i oact i ve mater i al s as a resul t of man -made 
changes i n  the envi ronment . General l y  used to 
refer to spoi l s  materi al excavated duri ng 
mi n i ng operat i on s ,  part i cul arl y uran i um mi l l  
ta i l i ngs . Removal of the materi al from the 
ground (wi th  pos s i bl e  phys i cal and/or chemi cal 
concentrat i on )  i ncreases the exposure to 
rad i at i on at the surface wi thout chang i ng the 
total quanti ty of rad i oact i ve materi al present . 

Tri l l i on El ectron Vol ts . 

Task  Force of Rad i oact i vat i on ( for the SSC) . 

Tungsten I nert Gas . 

Thermol umi nescent Dos i metry or Dos i meter . 

Threshol d L i m i t  Val ues . 

Texas Nat i onal Research Laboratory Commi ss i on .  

Treatment , Storage , and D i sposal of h azardous  
materi al s ( a s  i n  a TSD fac i l i ty) . A term from 
RCRA . 

Total Suspended Part i cul ate . The amount of 
materi al suspended ( not d i s sol ved ) i n  a water 
sampl e .  

Tennessee Val l ey Author i ty ( Knoxvi l l e ,  
Tennessee) . 

An u n s t abl e l epton that has  the same charge as 
an el ectron but a much greater mass . I t  decays 
at rest i n  seconds i nto an el ectron and a 
neutri no . 
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Techn i cal Components 

Tecton i c  

Terrestr i a l  

Tes 1 a 

Tevatron 

Therm i c  

Threatened Spec i es 

T i l l  

Topography 

Torr 

Transformer 

Transmi s s i v i ty 

Tuff 

UAI 

UA2 
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The major techni cal  ( sc i ent i fi c ) systems and/or 
components t hat compri se the SSC col 1 i der and 
i nject i on accel erators ( a s  opposed to 
convent i onal  fac i l i t i es ) . 

Of ,  perta i n i ng to , or  des i gnat i ng the rock 
structures and externa l  forms resu l t i ng from 
the deformat i on of the earth ' s  crust . 

Con s i st i ng of  or perta i n ing to the l and . 

The un i t  of  magnet i c  fi el d strength i n  the mks 
system ; equal to 1 0 , 000 gau ss  (T ) . 

The I -leV synchrotron at Fermi 1 ab ( Batav i a ,  
I l l i no i s ) . 

Of,  rel at i ng to ,  ut i l i z i ng ,  produc i ng ,  or 
caused by heat . 

Any spec i es that i s  l i kely to become an 
endangered spec i es w i t h i n the foreseeabl e 
future throughout a l l or a s i gn i fi cant port i on 
of i ts range . 

Nonsorted , unstrat i fi ed sed i ments carr i ed or 
depo s i ted by a gl ac i er .  

The conf i gurat i on of  a surface i ncl ud i ng i ts 
rel i ef and the pos i t i on of  i t s natural and 
man -made features . 

A un i t  of  pressure equal to 1/760 of 
atmospher i c pressure . 

An el e ctri cal dev i ce used to change the vol tage 
and current i n  one el ectri c c i rcu i t  to a 
d i fferent vol tage and current i n  another 
c i rcu i t .  

A measure of the ease wi th wh i ch water wi l l  
fl ow through the ent i re saturated t h i ckness of  
an aqu i fer .  Spec i fi cal l y  defi ned as the  
product of  the hydraul i c  conducti v i ty o f  the 
aqu i fer mater i al , and the th i ckness of the  
aqu i fe r .  

A rock formed from fi ne (general l y  smal l er than 
0 . 4  centi meters i n  d i ameter) vol can i c  mater i al . 

Underground Area 1 ( at CERN ) . 

Underground Area 2 ( at CERN ) . 

E I S  Vol ume I Gl ossary 



USC 

UL 

UNAMAP 

URA 

usc 

USSC 

U S FWS 

USGS 

Un conf i ne d  Aqu i fe r  

Un i que Farml and 

U n s aturated Zone 

vr-n 

VRM 

V ad o s e  

V i ewshed 

was 

�!L 
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Un i form Bui l d i ng Code . 

Underwr i ters laboratory . 

User ' s Network fer Appl i ed Model i ng o f  Ai r 
Pol l ut i on .  

Un i vers i t i e s  Res earch As s oc i at i on . 

Un i ted States Code . 

Un i ted States So i l  Con servat i on Serv i ce .  

U n i ted States F i sh and Wi l d l i fe. Serv i ce .  

U n i ted States Geol og i cal Survey . 
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An aqu i fer i n  whi ch the water tabl e forms the 
upper boundary . ·  

land other than pri me farml and that i s  u s ed for 
the p roducti on of s p ec i fi c  h i gh val ue food and 
fi ber crops . I t  h a s  the spec i al combi n at i on of 
so i l  qual i ty ,  l ocat i on ,  g rowi ng season , and 
mo i st ure supply needed to econom i cal l y  produce 
s u s t a i ned h i gh qual i ty and/or h i gh y i el d s  of a 
spec i f i c  crop when treated and man aged 
accord i ng to acceptabl e farmi n g  method s . 

The subsurface zon e ,  u su a l l y  start i ng at the 
l and surface , where the pore s paces and other 
open i ng s  cont a i n both water and a i r .  

Veh i cl e  M i l e s  Travel l ed .  

V i s ual Re source Management . 

S i mi l ar i n  d e f i n i t i on to  the  n u n s aturated 
zone " . The v ado s e  zone , however,  may al s o  
con t a i n d i scont i n uo u s  s aturated bod i e s o f  
perched wate r .  

The  are a between maj or r i dgel i ne s . co i nc i d i ng 
wi th waters hed bound ari e s . 

Work Breakdown Structure . 

Work i ng level . The spec i f i c  ac t i v i ty of radon 
Dr i nd i v i du al radon decay p roduct i s otopes can 
be measured i n  p i cocuri e s  p e r  l i ter ( pC i /l ) . .  
Howeve r ,  the spec i fi c  a c t i v i ty o f  s hort� l i ved 
radon decay produc t s  col l ect i ve l y  i s  a l so 
meas ured i n  un i t s cal l ed worki ng l evel s (Wl ) . 
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WSA 

Water Tabl e 

Waters hed 

Weak Force 

Wetl and 

W i l derness 

W i l d  and Scen l c  R i ver 

Xer i c  

Xeror i par i an 
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One worki ng l evel i s  defi ned as the quant i ty of 
short - l i ved decay products that have the poten
t i al to  rel ease 130 b i l l i on el ectron vol ts  of 
al pha part i cl e  energy per l i ter  of a i r .  

W i l derness Study Area . An area bei ng 
con s i dered for i ncl us i on as a W i l derness  under 
the Nat i onal W i l derness  System . ( see 
Wi l derness)  

The  upper surface
'
of the saturated lone . 

A reg i on or area where al l water dra i n s  
ul t i mate to a part i cul ar body o f  water o r  
watercourse . 

An extremely short - range force that affects al l 
quarks and l epton s .  The weak force i s  respon 
s i bl e  for most rad i oact i ve decay processes  and 
for the decay of many short - l i ved part i cl es .  

Lands tran s i t i onal between terrestr i al  and 
aquat i c systems where the water tabl e i s  
usual l y  at or near the -surface or  the l and i s  
covered by shal l ow wate r .  For purposes of thi s 
cl ass i fi cat i on wetl ands must have one or  more 
of the fol l ow i ng three attri butes : ( 1 )  at l east 
per i od i cal l y ,  the l and support� predomi nantly 
aquat i c  pl ants ; ( 2 )  the substrate i s  

. 

predomi nantly undrai ned hydr i c  so i l ; and ( 3 )  
t h e  substrate i s  non so i l and i s  saturated wi th 
water or covered by shal l ow water at some t i me 
duri ng the grow ing season each year . 

A tract of l and , usual l y  i n  excess  of 5 , 000 
acres , that has been des i gnated by Congress  as 
part of the Nat i onal W i l derness  System under 
the Wi l derness Act . 

A port i on of a ri ver that has been deS i g nated 
by Congress  as part of the Nat i ona 1 W i l  d and 
Scen i c  Ri ver Act . 

Requ i ri ng onl y a smal l amount of moi sture .  

Rel at i ng to , l i v i ng ,  or l ocated on the banks of 
a dry wash ( i n  a desert envi ronment ) .  The dry 
wash recei ves suffi c i ent  add i t i onal mo i sture to 
support a d i fferent pl ant commun i ty than the 
surround i ng des ert . 

. 
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X - Rays 
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E l�ctromagnet i c  radi at i on whose wave l engths 
are shorter than those of  v i s i bl e  l i ght , and 
hence of  h i gher energy , but l ess than  that o f  
Gamma- rays . 

' 
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