
OOE/EIS - 0138 

Volume IV, Appendix 7 

FINAL 
ENVIRONM ENTAL IMPACT STAT EM ENT 

SUPERCONDUCTING 

SUPER COLLIDER 

UNITED STATES 

DEPARTMENT OF ENERGY 

WASHINGTON, D.C. 20545 

ER-65/GTN 

OFFICIAL BUSINESS 

PENALTY FOR PRIVATE USE, $300 

Volume IV 
Appendix 7 

December 1988 

U.S. Department of Energy 

FIRST-CLASS MAIL 
POSTAGE & FEES PAID 

U.S. DEPT. OF ENERGY 

PERMIT G20 

FIRST CLASS MAIL 





DOElEIS - 0138 
Volume IV, Appendix 7 . 

FINAL 
ENVIRONMENTAL IMPACT STATEMENT 

SUPERCONDUCTING 
SUPER COLLIDER 

Volume IV 
Appendix 7 

December 1988 

u.S. Department of Energy 
Washington D.C. 20585 

225-775 lApp. 71 e8 - 1 





CONTENTS 

Water Resources Assessments 
Contents 

Page 

7.1 SURFACE WATER 2 

7.1.1 Purpose and Scope 2 

7.1 .2 Techni cal Approach and Methodology 3 

7 . 1 . 2.1 Conceptual Basi s 3 
7 . 1 . 2 . 2  Assessment Methodol ogies 5 

7.1.3 Resource Assessments 13 

7 . 1 . 3 . 1 Ari zona 16 
7 . 1 . 3 . 2  Col orado 23 
7 . 1 . 3 . 3  III i nols 39 
7 . 1 . 3 . 4 Mi ch i gan 51 
7 . 1 . 3 . 5  North Carolina 64 
7 . 1 . 3 . 6  Tennessee 8 1  
7 . 1 . 3 . 7 Texas 96 

7.2 GROUNDWATER 1 1 1  

7.2.1 Purpose and Scope 1 1 1  

7.2.2 Techni cal Approach and Methodol ogy III 

7 . 2 . 2.1 ,Conceptual Basi s  1 1 1 
7 . 2 . 2 . 2  Assessment Methodol og i es 1 1 3 

7 . 2.3 Resource As sessments 1 1 8  

7 . 2 . 3 . 1  Ari zona 1 19 
7 . 2 . 3 . 2  Col orado 1 24 
7 . 2 . 3 . 3  I l li no i s  1 32 
7 . 2 . 3 . 4  Mi ch i gan 14 1 
7 . 2 . 3 . 5 North Carol i na 1 50 
7 . 2 . 3 . 6  Tennes see 1 57 
7 . 2 . 3 . 7  Texas 164 

REFERENCES 168 

SSCAP07C327881 E I S  Vol ume IV Append i x  7 



Water Resources Asses sments 
Contents  1 i 

TABLES 

Page 

1-1 Est i mated On - and Off-S i te Water Use Duri ng 
SSC Constructi on and Operat i ons  14 

1-2 Esti mated Off-S i te Domest i c  Water Use  Duri ng SSC 
Construct i on and Operat i on s  i n  Ari zona 21 

1-3 Esti mated Off- Site Domest i c  Water Use Duri ng SSC 
Construct i on and Operati ons  i n  Col orado 31 

7-4 Est i mated Off- S i te Domest i c Water Use  Duri ng SSC 
Construct i on and Operat i ons i n  I l l i no i s 50 

1-5 Estimated Off- S i te Domest i c Water Use During SSC 
Construct i on and Operat i on s  i n  M i c h i gan 62 

1 - 6  Esti mated Off-S i te Domest i c  Water Use Duri ng SSC 
Constructi on and Operat i on s  i n  North Carol i na 78 

1-1 Est i mated Off- S i te Domest i c  Water Use During sse 
Construct i on and Operat i ons i n  Tennessee 94 

7 -8 Esti mated Off- S i te Domest i c  Water Use Duri ng SSC 
Construct i on and Operat i ons i n  Texas 110 

FIGURES 

1-1 Hydrol og i c  Features Ari zona S i te 11 

1-2 Hydrol og i c  Features Col orado S i te 24 

7 - 2A J2/E1  Encroachment on Badger Creek Fl oodpl ai n 
Co l orado S i te 26 

1-2 B  E 3  Encroachment o n  Badger Creek Fl oodpl a i n  
Col orado S i te 21 

1 -2C F3 Encroachment on Shears Draw Fl oodpl a i n  
Col orado S i te 28 

1-2 0  K3 Encroachment on  Antel ope Creek Fl oodpl � i n  
Col orado S i te 29 

1-2 E K6 Encroachment on Sand Creek Fl oodpl a i n  Colorado S i te 30 

SSCAP07C327882 E I S  Vol ume I V  Append ix 7 



Water Resources Assess�ents 
Contents iii 

FJ GURES (Cant) 

7-2F E8 Encroachment on 8eaver Creek Fl oodpl ai n -
Col orado S i te 31 

7 - 2G F8 Encroachment on Wetzel C reek Fl oodpl a i n - Col orado Si te 32 

7 - 3  Hydrol og i c  Features - I l l i no i s S i te 40 

7 - 4  F5 Encroachment on  Wel ch Creek Fl oodpl a i n - I l l i noi s S i te 42 

7 - 5  K4 Encroachment o n  Wel ch Creek Fl oodpl a i n - I l l i no i s S i te 43 

7 - 6  J 3  Encroachment on Kress  Creek Fl oodpl a i n - I l l i noi s S i te 45 

7-7 J6 Encroachment on Kress Creek Fl oodpl a i n  - I l l i no i s S i te 46 

7 -8 Hydrol og i c  Features - Mi ch i gan S i te 52 

7 -8A Campus Area Encroachment on Thornappl e Creek Fl oodpl a i n  -
Mi c�i gan S i te 54 

7 -88 Fl Encroachment on Portage Ri  ver Fl oodp 1 a i n  -
M ich i gan S i te 55 

7 -8C F2 Encroachment on Portage Ri ver Fl oodpl a i n  -
Mi ch i gan S i t e  56 

7-8D F6 Encroachment on Sycamore Creek F l oodpl a i n  -
M i c h i gan S i te 57 

7-9 Hydrol og i c  Features - North Carol i na S i te 65 

7-9A Area C and 8 Encroachments on Camp Creek,  Knap of 
Reeds Creek,  and Di ckens Creek Fl oodpl a i ns -
North Carol i na S i te 67 

7 - 98 E2 Encroachment on North F l at Ri ver F l oodpl ain -
North Carol i n a  S i t e  68 

7 - 9C J6 Encroachment on Di ckens Creek F l oodpl a i n  -
North Carol i na S i t e  69 

7-9D K6 Encroachment on Grassy Creek Fl oodpl a i n  -
North Carol i na S i t e  70 

7 - 9E J5 Encroachment on D i al Creek F l oodpl a i n  -
North Carol i na S i te 71 

SSCAP07C327883 E I S  Vol ume I V  Append i x  7 



Water Resources Assessments 
Contents i v 

FIGURES (Cont) 

7 -9F  J2  "Encroachment on Fl at R i ver Fl oodpl a i n -
North Carol i na S i te 72  

7 -10 Hydrol og i c  Features - Tennessee S i te  82 

7 -10A Campus Area Encroachment on Armstrong Branch Fl oodpl a i n -
Tennessee S i te 84 

7 -10B J2  Proxi m i ty to lytl e Creek Fl oodpl a i n - Tennessee S i te  85 

7 -10C J4 Encroachment on Stewart Creek Floodpl a i n -
Tennessee S i te 86 

7 -100 E6 Encroachment on Spri ng Creek Fl oodpl a i n  -
Tennessee S i te 87 

7 -10E E1 Encroachment on Stones Ri ver Fl oodpl a i n -
Tennessee S i te 88 

7 -10F F1 Encroachment on Chri stmas Creek F l oodpl a i n  -
Tennessee S i te 90 

7 -11 Hydrol og i c  Features - Texas S i te 97 

7 -12 J2 Encroachment on South Prong Creek F l oodpl a i n  -
Texas S i te 99 

7 -13 J3 Encroachment on Baker Branch F l oodpl a i n - Texas S i te 100 

7-14 J4 Encroachment on Chambers Creek Fl oodpl a i n  
Texas S i te 101 

7 -15 J6 Encroachment on Unnamed Tri butary to 
Chambers Creek Fl oodpl a i n  - Texas S i te 103 

7-15A E9 Encroachment on South Prong Creek Fl oodpl ai n -
Texas S i te 104 

7 -158 E1 Encroachment on the M i l l  Branch of the Chambers 
Creek F l oodpl ai n - Texas S i te 105 

SSCAP07C327884 E I S  Vol ume IV  Append i x  7 



APPENDIX 7 WATER RESOURCES ASSESSMENTS 

This append i x  has two pri mary sect i ons : surface water and groundwater 
resource assessments . Each provi des a d i scussi on of the purpose , scope , 
and the methodol ogy for i mpact assessmen t ,  fol l owed by s i te - spec i fi c  
resource asses sments . Notabl e changes or add i t i ons to th i s append i x  
from the DEIS are as fol l ows : 

o Add i t i onal asses sment and fi gures for potenti al  fl oodpl ai n 
encroachment by SSC fac i l i t i es at the Col orado , I l l i no i s ,  
M i ch i gan ,  North Carol i n a ,  Tennes see , and Texas s i tes . 

o M i nor changes i n  d i rect and i nd i rect water use est i mates for 
the SSC at al l seven s i tes . The most not abl e change i s  a 
smal l decrease i n  esti mated operat i onal i ndustri al water use 
at bot h the campus and far cluster areas , wh i l e  the esti mated 
i ndustri al water use at each of  the remote serv i ce areas 
i ncreased from 40 to 80 acre - ft/yr .  Total esti mated d i rect 
SSC water use d i d  not change . 

o Cl ari fi cati ons and/or adju stments as regards the number of 
wel l s  l ost due to s i t i ng and con struct i on of the SSC at each 
of the seven s i tes . The fi gures showi ng wel l s  w i th i n  the SSC 
footpri nt at each s i te ( i nappropri ate ly  l abel ed "wel l s  poten ­
t i al l y  affected " i n  the DE IS )  are not i ncl uded as ava i l abl e 
wel l locat i on dat a do not seem appropri ate for map 
presentat i on .  

o Expanded d i scuss i on of the nature of the karst terra i n  at the 
Tennes see s i te .  The potenti al for water l evel and groundwater 
qual i ty i mpacts has been reasses sed based on the ex i stence of 
a more exten s i ve shal l ow karst system than was as sumed i n  the 
DE I S .  

o Add i t i onal water avai l abi l i ty and water use dat a for al l seven 
s i tes . 

D i rect and i nd i rect water resource i mpacts are assessed for the SSC proj ­
ect duri ng constructi on and operat i ons  as defi ned for the proposed act i on 
( Vol ume 1 ,  Chapter 3 and Vol ume I V ,  Append i x  1 ) . Preconstruct i on 
( confi rmatory dri l l i ng ,  surveys , etc . )  does not i ncl ude any act i v i t i es 
that coul d e i ther s i ngularl y or cumul at i vel y resul t i n  an i nherent change 
to exi st i ng surface water or groundwater cond i t i ons  at any of the s i tes . 
Consequentl y ,  no  env i ronmental i mpacts to surface water or groundwater 
duri ng precons truct i on are ant i c i pated . Decommi s sion i ng i s  d i scus sed i n  
Vol ume IV , Append i x  3 .  

Background i n format i on and other i n format i on needed to perform as sess­
ments on water resources are i ncl uded i n  Vol ume I V ,  Append i x  5 ,  Affected 
Envi ronment ; Append i x  1 ,  Eng i neeri ng; Append i x  6 ,  Earth Resources Assess­
ments; and Append i x  1 0 ,  Hazardous Source Terms and Waste D i spos i t i on .  
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The potenti al for rad i onucl i de contami nat i on of surface and groundwater 
resources i s  descri bed i n  Append i x  1 0 .  The purpose  of th i s  categori za­
t i on i s  to ma i nt a i n  a s i ngul ar source for al l rad i onucl i de- rel ated i mpact 
assessments . Descr i pt i ons  of spo i l s  d i sposal , dewateri ng wastewater,  
and other types of wastewater d i sposal are al so i ncl uded i n  Append i x  1 0 .  
These descri pt i on s  prov i de the bas i s  for the water resource rel ated 
i mpacts of d i sposal act i v i t i es that are bri efl y as sessed and d i scussed 
i n  th i s  Append i x  7 .  

Assumpt i ons  bas i c  to  the fol l owi ng i mpact assessments are : 

o Dust suppress i on duri ng construct i on act i v i t i es woul d be 
achi eved by twi ce dai l y  wateri ng or through the use of c hemi ­
cal  dust suppres sants (wett i ng agents , hygroscop i c  sal ts , or 
surface crusti ng agents ) .  These chemi cal s are standard i ndus ­
try chemi cal s for dust suppress i on and stud i es have shown 
m i n i mum i mpacts on water qual i ty ( see E I S , Vol ume I V ,  Appendi x  
8 ,  Sect i on 8 . 2 . 2 ) . These compounds are nontoxi c  and shoul d 
not pose a ground- or surface-water contami nat i on probl em when 
properl y appl i ed .  

o There are no i ndustri al poi nt sources of pol l utants associ ated 
wi th the proj ect ( sewage and cool i ng tower bl owdown d i scharges 
are addressed ) . 

o Low- l evel rad i oact i ve ,  hazardous ,  and mi xed waste wou l d be 
d i sposed of at l i censed s i tes per regul ati ons and are not a 
potent i al source of  water resource contami nat i on .  

The proposed proj ect (d i rect) water suppl y sources may be surface water , 
groundwater ,  or both . The proposed project water supply sources are 
prov i ded bel ow . 

o Ari zona - groundwater 
o Col orado - groundwater 
o I l l i no i s - groundwater 
o Mi ch i gan - groundwater 
o North Carol i na - surface water/groundwater 
o Tennessee - surface water/mi nor groundwater 
o Texas - surface water/groundwater 

Water demands for secondary devel opment i nduced by the SSC proj ect 
( i nd i rect ) woul d be suppl i ed by both surface water and groundwater 
sources at al l sites . SSC - i nduced secondary devel opment i s  descri bed i n  
E I S  Vol ume I V ,  Append i x  1 4 ,  Sect i on 1 4 . 1 .  

7.1 SURFACE WATER 

7.1.1 Purpose and Scope 

The purpose of th i s  assessment i s  to i dent i fy and eval uate i mpacts to 
surface water hydrol ogy and fl ood i ng ,  water qual i ty ,  and water use at 
the proposed s i tes from con struct i on and operat i on s  of the SSC . The 
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actual i mpacts woul d vary both geograph i call y and by season accord i ng to 
character i s t i c s  of the l oc al areas surroundi ng each s i te .  

"Surface water resources" refer to the occurrence , repl en i shment , move-
ment , d i scharge ,  quant i ty ,  qual i ty ,  and avai l abi l i ty of water on the 
l and surface . Surface water resources i ncl ude streams , ri vers , drai nag e  
channel s ,  l akes , reservo i rs ,  and ponds i n  the envi ron s o f  the s i te .  

The scope of the surface water resource asses sments i s  to : 1) assess  the 
magn i tude of  potent i al i mpacts on the surface water hydrol ogy ; 2) i den­
t i fy ,  eval uate , and recommend m i t i gat i on measures ; and 3) assess  the 
s i gn i fi cance of  the res i dual impacts . Impacts to surface hydrol ogy have 
been eval uated at the s i te and regional l evel s .  An assessment has been 
made for surface hydrol ogy and fl ood i ng ,  water qual i ty ,  and water u se . 

The scope of  surface water resource i mpact  assessments i ncl ude s i n ­
creased surface runoff,  drai nage pattern change , fl oodpl a i n  encroach ­
ment , i ncreased surface eros i on ,  i ncreased channel  eros i on ,  al tered 
water qual i ty ,  and i ncreased surface water u se . These areas of i mpact 
are i nterrel ated in both the factors i nfl uenc i ng them and i n  thei r 
i n fl uence on each other. 

7.1.2 Technical Approach and Methodology 

7 . 1 . 2 . 1  Conceptual Bas i s  

A .  Level of Resol uti on 

1 .  Temporal 

The analys i s  and eval uat i on focuses on i mpacts duri ng SSC construct i on 
and operat i ons . Construct i on woul d beg i n  when the fi rst s i te cl eari ng 
act i v i ty was i n i t i ated for any of the surface fac i l i t i es around the 
ri ng ,  i ncl udi ng preparat i on for excavat i on at cut-and- cover sect i ons . 
Operat i ons woul d  beg i n  when al l construct i on was compl eted and woul d  
cont i n ue unt i l  act i ve use of the facil i ty ceases . Impacts to water use ,  
surface water hydrol ogy , fl ood i ng ,  and water qual i ty wou ld  continue 
unt i l some t i me dur i ng decommi s s i on i ng when the fac i l i t i es caus i ng these 
i mpacts were removed . 

There are seven potent i al i mpact categor i es i dent i fi ed for surface water 
resources .  Two of thes e ,  surface eros i on and dra i nage network mod i fi ca ­
t i on s ,  woul d have i mpacts only duri ng construct i on .  Three others - sur­
face water runoff , fl oodpl a i n  encroachment , and channel eros i on - would 
have i mpacts i n i t i ated dur i ng construct i on that coul d cont i nue through ­
o u t  operat i on s . T h e  fi nal two - surface water qual i ty and surface water 
use - wou l d  have impacts that coul d occur dur i ng both phases but there 
are processes  uni qu e  to each phase that woul d cause the impacts . 

2 .  Spat i al 

Project i mpacts are assessed at both s i te and reg i onal l evel s .  The 
surface area i mmed i ately adj acent to each proj ect fac i l i ty ,  and for a 
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d i stance of not more than 1 mi down stream , defi nes the s i te l evel 
assessments . Reg i onal i mpacts are defi ned for the area from where the 
channel s cross the ri ng , downstream to where these channel s j o i n the 
maj or dra i n age bas i n  channel s .  

B .  Impact Assessment Process and Termi nol ogy 

For both con struct i on and operat i on s ,  i mpacts are defi ned as proj ect­
i nduced changes to the ex i st i ng envi ronment and projected future trends ,  
where appropri ate . 

For surface water hydrol ogy , fl ood i ng ,  and water qual i ty assessments , 
proj ect - i nduced changes are compared wi th current cond i t i on s  i n  the 
proj ect area . For water use assessments , proj ect needs  are compared 
wi th the current system capac i ty and the proj ected future trend i n  water 
needs i n  the affected reg i on ,  where avai l abl e .  

The i mpact assessment process i nvol ved four stages . F i rst , the avai l ­
abl e data were assembl ed concern i ng the s i te envi ronment and proj ect 
act i v i t i es .  Second , the data were eval uated and the i mpact magn i tude 
was pred i cted . Th i rd ,  appl i cabl e mi t i gat i on measures were con s i dered , 
and thei r expected effecti veness i n  reduc i ng rel ated i mpacts was eval ­
uated . Fourt h ,  the s i gn i fi cance of res i dual i mpacts remai n i ng after 
appl i c at i on of any recommended mi t i gat i on was asses sed_ and i mpacts were 
characteri zed as short -term ,  l ong- term ,  or i rrevers i bl e . More detai l ed 
descri pt i ons  of the type of data used and the eval uat i on process are 
g i ven for each i mpact category i n  Sect i on 7 . 1 . 2 . 2 .  

1 .  Impact M i t igat i on 

Impact m i t i gat i ons  are con struct i on or operat i ons  act i v i t i es ,  proce­
dures , or  methods whose  appl i cat i on woul d reduce the  magn i tude of proj ­
ect i mpacts . Some mi t i gat i on measures are expected to be part of fi nal 
proj ect des i gn or part of standard eng i neer i ng and con struct i on 
pract i ces . 

Other m i t i gat i on measures are suggested for further eval uat i on i n  fi nal 
proj ect des i gn .  Standard and suggested SSC proj ect - spec i fi c  m i t i gat i ons  
are descri bed in  Sect i on 7 . 1 . 2 . 2  bel ow .  

2 .  Impact S ign i fi cance 

The res i dual i mpact i s  con s i dered s i gn i fi cant i f  one or more of the fol ­
l ow i ng cond i t i on s  i s  l i kely  to occur after the appl i cat i on of appropri ate 
m i t i gat i on measures : 

o A Federal , state , or l ocal regul at i on govern i ng water qual i ty 
standards , water appropri at i on ,  stormwater management ,  eros i on 
and sed i ment control , or fl oodpl a i n  encroachment woul d be 
v i ol ated . 
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o A major change i n  water use patterns , water supply system 
capac i t i e s, or natural streamfl ow vol umes wou l d  be necessary 
or woul d resul t from project act i v i t i es .  

o Damage to improved propert i e s ,  publ i c  uti l i t i es ,  transporta­
t i on fac i l i t i es ,  or surface water resources woul d occur.  

7 . 1 . 2 . 2  Asses sment Methodol ogi es  

Seven categori es of potenti al i mpacts to  surface water resources dur i ng 
con struct i on and operat i ons  are i denti fi ed i n  th i s  append i x .  Data used 
to assess these i mpacts vary in  amount and qual i ty .  The sources of data 
i ncl ude Federal , state , and l ocal agency fi l es and publ i cat i on s ;  other 
publ i shed dat a ;  and SSC s i t i ng stud i es . Non - governmental data sources 
are used only as necessary to compl ete data sets . Spec i fi c  data sources ,  
i mpact asses sment methods ,  and m i t i gat i on measures are descri bed bel ow , 
by i mpact type. 

A .  Surface Runoff 

1 .  Impact Assessment Method 

Act i v i t i es i nvol ved wi th construct i on of bui l d i ng s ,  road s ,  and parki ng 
fac i l it i es  i n  the c ampus  and i njector areas wou l d  d i sturb those areas 
and i ncrease the i mpermeabl e surface area . S i mi l arl y ,  construct i on of  
other fac i l i t i es around the  r i ng ( such as serv i ce bu i l d i ngs , col l i s i on 
hal l s ,  access hal l s , stag i ng bui l d i ng s ,  ex i t-vent shafts , road s ,  and 
uti l i t i es )  woul d create i mpermeabl e surface areas , though at a much 
l ower dens i ty than the campus  faci l i t i es . Surface runoff woul d i ncrease 
from these areas , as would the d i scharge to dra i nag e  channel s downstream 
from each project fac i l i ty .  The net i mpact woul d  be to i ncrease the 
peak d i scharge of  streams dra i n i ng the d i sturbed area . On a reg i onal  
scal e ,  hous i ng con struct i on for SSC- re l ated personnel and  the i r  fami l i es 
woul d produce add i t i onal  i mperv i ous surface areas . Th i s  construct i on 
may be concentrated i n  spec i fi c  geograph i c  areas . Factors affect i ng the 
magni tude of i mpacts caused by runoff i ncreases are : the amount and 
type of changed l and use or l and cover,  the amount of ra i n fal l at the 
s i te ,  and the current hydrol og i c  reg i me of the bas i n  ( i ts bas i n  l ag ,  
runoff response , etc . ) .  

Three general types of data were used to assess i mpacts to surface run ­
off .  These i nc l ude 1 )  the esti mated area o f  d i sturbed l and and i ts 
pl anned l and use ( esp�c i al l y i mpermeabl e areas ) ;  2 )  the yearly ra i nfal l 
amount , and whether rai nfal l occurs throughout the year or onl y i n  
certai n  season s ,  i ncl ud i ng the l i kel i hood of i ntense  ra i nfal l events 
(thunderstorms , hurri canes , etc . ) ;  and 3) the current hydrol og i c  reg i me 
of streams i n  the project area and how respons i ve the area i s  to ra i n ­
fal l runoff. 

Impacts were assessed by compari ng est i mated d i sturbed areas to total 
watershed area . The estimates of areas d i sturbed were devel oped for E I S 
Vol ume I V ,  Appendi x  1 ,  Eng i neeri ng . Where exi sti ng surface cond i t i on s  
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do not d i ffer greatly from the cond i t i on s  expected after s i te devel op­
ment , i mpact was j udged to be negl i g i bl e .  I f  ra i n fal l amounts are on 
the average smal l ,  and i nten se rai nfal l s  unl i ke l y ,  even a l arge surface 
d i sturbance woul d have a negl i g i bl e  i mpact to surface runoff . A hydro ­
l og i c  reg i me affects surface runoff by how wel l  or poorl y i ncrea sed 
runoff i s  tran sl ated i nto peak stream d i scharges . I f  the s i te has l ow 
rel i ef and poor dra i nage , i t  takes a l arger surface change to cause a 
s i mi l ar peak i ncrease than i n  a wel l -dra i ned s i te .  

2 .  Impact M i t igat i on 

Impact s rel ated to surface runoff coul d be' reduced i n  some i n stances by 
avoi dance of more sen s i t i ve areas (e . g . , steeper sl ope s )  duri ng 
con struct i on .  

I ncreased runoff coul d be m i t i gated wi th the con struct i on of retenti on 
bas i n s l ocated at the down stream end of the con struct i on area and before 
fl ow d i scharges i nto the l ocal drai nage channel . These bas i n s woul d 
col l ect surface runoff from the con struct i on area and temporari ly  retai n  
the fl ow whi l e  rel eas i ng a reduced amount to the l ocal dra i n ,  to general l y  
conform w ith  fl ow magni tudes assoc i ated w ith  precon struct i on cond i t i on s .  
I f  con structed o f  suffi c i ent s i ze ,  these bas i n s coul d even reduce fl ood 
fl ows to a magn i tude that woul d be l e ss than that of preconstruct i on 
cond i t i ons . Add i t i onal measures i ncl ude us i ng porous pavement , i n fi l ­
trat i on trenches and ba s i n s ,  surface detent i on ,  and unl i ned dra i nage 
d i tches i n  pl ace of curbs and gutters . 

Detent i on bas i n s are general ly  necessary onl y for rel at i vel y l arge -scal e 
constructi on act i v i t i e s  such as the campus area . For smal l er con struc­
t i on act i v i t i e s ,  such as the vari ous  project fac i l i t i es l ocated around, 
the ri ng ,  construct i on of retenti on bas i n s  may not be pract i cal or 
neces sary .  The assessment i nd i cates where these m i t i gat i on s  woul d be 
con s i dered as part of fi nal proj ect desi gn. 

B. Dra i n age Network 

1.  Impact Assessment Method 

To protect open excavat i on s ,  such as cut - and- cover tunnel construct i on ,  
from surface runoff and exi sti ng stream channel s ,  duri ng construct i on a 
system of d i vers i on levees and channel s woul d be empl oyed . Th e l evees 
i ntercept natural fl ow of runoff from the upstream waters hed , and d i rect 
i t  around the open excavat i on . Th i s woul d concentrate fl ow al ong the 
up stream s i de of the l evee and col l ect the fl ow from vari ous  dra i n age 
channel s and waters hed areas . The art i fi c i al channel s woul d d i vert th i s  
fl ow to a nearby dra i n age channel that woul d safely convey the runoff 
across the col l i der ri ng al i gnment to a downstream outl et channel . When 
d i vers i on of runoff from adj acent drainage channel s i s  combi ned w i th the 
normal runoff i n  that channel , substant i al i ncreases i n  the d i scharge of 
the rece i v i ng channel can occur . Factors affecti ng the magni tude of 
i mpact s caused by drai nage mod i fi cat i ons are the percent i ncrease or 
decrease i n  the drai nage area ,  change i n  channel sl ope and d i stance , and 
the confi gurat i on of the rece i v i ng channel . 
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Data used i n  assess i ng i mpacts to dra i nage networks were deri ved from 
the s i te eng i neeri ng as sessment presented i n  Vol ume I V ,  Append i x  1 ,  
Append i x  1 0  ( Hazardous Source Terms and Waste Di sposit i on ) , and Append i x  
1 4 . 2  ( I nfrastructure ) for the l ocat i on o f  cut- and -cover excavat i on of 
the tunnel  and experi mental hall s ,  new roads , sewer l i nes , water l i nes , 
and gas l i nes . Topograph i c  maps prov i ded data on drai nage areas ,  ex i st ­
i ng o r  proposed channel sl opes , current drai nage network confi gurat i on s ,  
and downstream structures that coul d be i mpacted . 

The necess i ty for mod i fy i ng a drai nage network was i dent i fi ed u s i ng pre­
l i mi nary s i te pl ans and topograph i c  i nformat i on .  I f  a mod i fi cat i on was 
necessary ,  an assessment was made as to the extent of the change i n  the 
drai nage network,  and the potent i al for substant i al l y i ncreas i ng the 
contri but i ng drai nage area to spec i fi c  channel s .  A s i g n i fi cant i ncrease 
was defi ned as a 20 to 30  percent change to the watershed area of a drai n ­
age channel . I f  such an i ncrease i n  watershed area appeared unavo i dabl e ,  
then the presence o f  down stream structures wh i ch wou l d  be affected by 
i ncreased fl ows (or woul d comb i ne wi th them to Worsen the probl em) was 
assessed . 

2 .  Impact Mi t igat i on 

Changes i n  drai nage patterns resul t i ng from the construct i on of  d i ver­
s i on l evees and channel s woul d be mit i gated by mod i fy i ng t he construc ­
t, i on schedul e and approac h ,  or by rel ocat i ng surface fac i l i t i es to 
mi n i mi ze the amount of dra i n age area affected . I n  areas where l evees 
woul d be used to protect open excavat i on s ,  the reach of excavat i on coul d 
be shortened to  mi n i mi ze the neces s i ty for maj or or l arge- scal e d i ver­
s i on s . For areas of s i gn i fi cant surface construct i on ,  the con struct i on 
act i v i t i es coul d be concentrated i n  smal l ,  confi ned areas . Before mov i ng 
to a new area for fac i l i ty construct i on ,  the drai nage features and 
patterns i n  the i n i t i al area woul d be restored . 

Where the above mod i fi cat i on s  are poss i bl e  or practi cal , retent i on 
bas i n s  coul d be constructed as descri bed under m i t i gat i on of surface 
runoff . E i ther one l arge bas i n  coul d be constructed i n  the d i vers i on 
channel where i t  d i scharges  i nto an exi st i ng l ocal dra i n ,  or several 
smal l er-si zed bas i ns coul d be constructed i n  seri es . I n  e i ther case , 
the fl ow from the d i vers i on coul d be d i mi n i shed to the extent that i t  
produces only a m i n i mal i ncrease i n  d i scharge to the exi sti ng l ocal 
drai n .  The assessment i nd i cates where these m i t i gati ons coul d be con ­
s i dered as part of fi nal  project des i gn .  

C .  Fl oodpl ai ns  

1 .  Impact Assessment Method 

Under Execut i ve Order 1 1 988 , " Fl oodpl a i n  Management , "  Federal agen c i e s  
must con s i der t h e  protect i on o f  fl oodpl a i n s  i n  dec i s i on-mak i ng pro­
cesses . DOE regul ati on 10 CFR 1 022  (Compl i ance w ith  F l oodp l a i n/Wetl ands 
Envi ronmental Rev i ew Requlrements) prov i des  the procedures that the DOE 
fol l ows to assure adequate con s i derat i on of fl oodpl a i ns and wetl ands 
(wetl ands are d i scussed i n  Vol ume IV,  Append i x  1 1 ) . 

SSCAP07C32788I 1  E I S  Vol ume I V  Append i x  7 ' 



Water Resources Assessments 
Surface Water 8 

Accord i ng l y ,  th i s  E I S, i ncl udi ng the Water Resources Assessments (Appen ­
d i x 7 ) , the Engi n eeri ng Descr i pt i on (Appendi x  1 ) , and other secti ons 
( such as Vol ume I )  const i tutes the fl oodpl a i n assessment i ncl ud i ng 
the p roject descri pt i on ,  l ocat i on ,  anal ys i s of i mpact s ,  and suggested 
mi t i gati on s .  

The col l i der l ayout for the seven s i te al tern at i ves i s  based on a 
gener i c  des i gn descri bed i n  the Inv i tat i on for S i te Proposal s .  Because 
of the requi rement to adopt a standard l ayout , some s i te proposal s con ­
tai n  fee s i mpl e l and areas i n  exi st i ng fl oodpl a i n s .  I n  cons i der i ng a 
fi n al , s i te- spec i fi c  des i gn ,  faci l i t i es currentl y  proposed i n  fl ood­
pl a i n s  wou l d  be rel ocated to excl ude fl oodpl a i n  encroachment to the 
maxi mum extent poss i bl e .  To protect any fac i l i t i es wh i ch must be con­
structed i n  fl oodpl a i n areas from fl ood i ng ,  the fac i l i ty could be e i t her 
el evated or have l evees constructed around i t .  Thi s woul d  create fl ood­
pl a i n  encroachment that coul d rai se  the fl ood l evel i n  the adj acent 
channel or d i rect fl ood fl ows i nto areas not prev i ously reached because 
of a l oss  i n  fl oodwater conveyance . Bui l d i  ngs , fl ood protect i on mea ­
sures , bri dge abutments , and roadway fi l l s  w i th cul verts are al l exam­
pl es  of fl oodpl ai n encroachments . 

Factors affect i ng the i mpacts caused by fl oodpl a i n  encroachment are the 
wi dth of the fl oodpl ai n ,  the potenti al wi dth of the encroachment ,  and 
the exi st i ng hydrol og i c  reg i me .  

The dat a used to assess such fl oodpl a i n  i mpacts were the s i te eng i neer­
i ng assessment from Append i x  1 ,  and the uti l i t i es and transportat i on 
descr i pt i on i n  Append i x  1 4 ;  Federal Emergency Management Admi n i strat i on 
( FEMA) Fl ood I n surance Rate Maps; U . S .  Geol og i cal Survey ( U . S . G . S . )  
F l ood Hazard Area Maps ; and topograph i c  maps . 

The process of assess i ng i mpacts i nvol ved i denti fyi ng the potenti al 
l ocati on of a fac i l i ty i n  or near a I OO-yr fl oodpl a i n  accord i ng to F EMA 
fl ood i ns urance rate maps . I f  no  data exi sted for a IOO-yr fl oodpl a i n ,  
general fl ood hazard areas were con s i dered . Impact magn i tudes were 
qual i tat i vely assessed based on how cl ose the proposed fac i l i ty woul d be 
to the stream or fl oodpl a i n ,  and whether i ts s i ze wou l d  represent a 
maj or encroachment (more than 25  percent of the fl oodpl a i n  w i dth ) . Fl ow 
reg i me was con s i dered only i f  encroachment was l i kel y ,  and i t  then was 
used as a secondary factor . 

2 .  I mpact Mi t igat i on 

The most effect i ve m i t i gat i on for fl oodpl a i n  encroachment i mpact i s  to 
l ocate the faci l i ty outs i de the i dent i fi ed or assumed fl oodpl a i n .  A 
second m i t i gati on i s  to construct l evees al ong the c h annel i n  any areas 
where water l evel i ncreases are expected . The assessment i dent i fi es 
cases where these mi t i gat i on s  woul d be con s i dered further as part ·of 
fi nal proj ect des i gn . G i ven the potent i al for rel ocating surface fac i l ­
i t i es to avo i d  fl oodpl a i n  encroachment ,  the i mpacts descri bed i n  th i s  
E I S  are cons i dered to be the maxi mum . Careful des i gn and s i te l ayout 
wi l l  reduce i mpacts at the sel ected s i te to the m i n i mum achievabl e .  
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Con struct i on act i v i t i es woul d remove vegetat i on coveri ng the so i l and 
th i s  soi l d i sturbance , i n  conj unct i on with  i ncreased runoff from the 
s i te ,  coul d promote surface eros i on and i ncrease the d i scharge of sed i ­
ments to nearby dra i n age channel s .  Sed i ments cou l d  accumul ate i n  chan ­
nel s ,  potent i al l y reduc i ng thei r fl ood -carryi ng capac i ty .  On a reg i onal 
scal e ,  hous i ng devel opment for the add i t i onal SSC popul at i on woul d al so 
cause vegetat i on removal and soi l d i sturbance .  Add i t i onal aggregate 
suppl i es necess ary for the SSC construct i on and any add i t i onal hous i ng 
devel opment woul d come from exi st i ng sources . Aggregate mi n i ng general ly  
i nvol ves substant i al surface d i sturbance and  eros i on potent i al . Stock­
p i l i ng and/or d i sposal of materi al s removed duri ng tunnel i ng act i v i t i es 
woul d prov i de another source of potenti al surface water i mpacts from 
eros i on ( i ncreased stream turb i d i ty ,  i nfl ux of l eachate ) . Spo i l s  d i s ­
posal al ternat i ves are i dent i fi ed i n  Append i x  1 0 ,  Sect i on 1 0 . 2 . 3 .  
Impacts to surface water from eros i on of spoi l s  p i l es are d i scussed 
under the sect i ons  deal i ng with  water qual i ty. 

Factors affect i ng the magn i tude of i mpacts from surface eros i on are the 
topography , the erod i b i l i ty of so i l  and rock  pre sent i n  the d i sturbed 
area , the s i ze of the d i sturbed area ,  the amount of ra i nfal l at the 
s i te ,  and the nearness of d i sturbed l ands to stream channel s .  

Data used to assess th i s i mpact were the SSC eng i neer i ng descri pt i on 
i ncl uded i n  Append i x  1 ,  i ncl udi ng the known areas of surface d i sturbance 
such as cut - and -cover operat i ons  ( for construct i on of underground fac i l ­
i t i es) and the known surface devel opment areas l i ke the campu s ,  the ser­
v i ce and i ntermed i ate access areas , and the buri ed beam access areas . 
Add i t i onal data i nc l uded topograph i c  maps for sl opes and stream chann�l 
l ocat i on s ,  and rai nfal l i nformat i on as used i n  surface runoff asses sments. 

To assess i mpacts on surface ero s i on caused by SSC fac i l i ty construc ­
t i on ,  the amount of d i sturbed area was est i mated by watershed and com­
pared to the total dra i n age area of that watershed . Topograph i c  sl opes 
were characteri zed as l ow,  moderate , or steep near the areas of d i s ­
turbance . Prox i m i ty to stream channel s was defi ned as wi th i n  1 , 000 ft 
of the channel . Ra i nfal l amounts and the frequency of occurrence of 
thunderstorms was al so con s i dered . Al l of these factors were cons i dered 
together, and the i r  cumul ati ve effect qual i tat i vely eval uated to assess 
i mpact magn i tude . 

2 .  Impact Mi t igat i on 

Surface ero s i on i mpacts coul d be reduced by the fol l owi ng mi t i gat i ons: 
1 )  schedul i ng construct i on act i v i t i es to reduce the amount of d i sturbed 
areas at any po i nt i n  t i me , 2) ma i nta i n i ng natural vegetat i ve buffer 
stri ps  between d i sturbed areas and surface water bod i e s ,  3 )  schedul i ng 
cl eari ng and construct i on ,  where practi cal , to avo i d  rel at i vely erod i bl e  
soi l s  duri ng wet seasons , 4 )  col l ect i ng runoff from d i sturbed areas by 
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temporary dra i nage d i tches and d i vert i ng such  runoff to sedi mentat i on 
bas i n s ,  5} u s i ng 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 ,  and 6} restor i ng d i sturbed 
areas to des i red topography and establ i sh i ng l ocal l y  adapted vegetat i on 
as soon as poss i bl e .  As necessary ,  fol l owi ng runoff events sed iment 
woul d be removed from the catchments so  that the catchment woul d be 
ready to retai n  eroded materi al from another runoff event . The asses s ­
ments i nd i cate where these m i t i gat i on measures woul d be cons i dered as 
part of fi nal proj ect des i gn . 

E .  Channel Ero s i on 

1 .  Impact Assessment Method 

Con struct i on act i v i ties for the SSC fac i l i ty woul d  remove vegetat i on and 
d i sturb so i l s  ( c l ear i ng and grubbi ng ) . Once constructed , surface fac il­
i t i es h ave more i mperv i ous  areas than  now ex i st in  the  s i te l ocat i on ,  
wi th rooftops , roads , and parki ng l ots . Such changes t o  the l and cover 
woul d promote i ncreased surface runoff and peak fl ows downstream from 
the d i sturbed area , thus chang i ng the hydrol og i c  reg i me .  Th i s  could , i n  
turn , affect channel stabi l i ty and cause bed and/or ban k eros i on ,  hence , 
channel enl argement . The i ncreased suspended sed iment l oad would affect 
stream water qual i ty ,  and depos i t i on downstream from areas of channel 
en 1 argement . ·  

Factors affect i ng the magn i tude o f  i mpacts t o  channel eros i on are the 
percent i ncrease in fl ow vol ume , and the type of bed and bank materi a l  
i n  the  channel s ( i . e . , its  potent i al erod i b i l i ty) . 

Data used to assess channel eros i on i mpacts i ncl uded al l sources c i ted 
for surface runoff changes , and observat i ons  made of stream channel bed 
and bank mater i a l  dur i ng s i te v i s i ts .  The assessment process started 
wi th the concl us i ons  drawn about i mpacts expected on surface runoff . 
Channel eros i on i s  a d i rect resul t of i ncreased runoff and channel fl ow, 
and the strength of channel mater i al s i n  res i st i ng i ncreased forces . .  
However , i f  runoff i ncreases are not expected to be measurabl e ,  i t  i s  
unl i kely  that channel eros i on woul d be meas urabl e .  I f  channel s are 
ma i nl y  bedrock,  even s i gn i fi cant i ncreases i n  runoff and peak fl ow woul d 
be unl i ke ly  to cause measurabl e channel erosi on .  

2 .  Impact M i t igati on 

The potent i al for i ncreased channel eros i on coul d be m i n i m i zed by us ing 
the retent i on bas i ns and sedi ment traps descri bed for surface eros i on 
i mpact m i t i gat i on . 

The potent i al for channel eros i on can al so  be m i t i gated us i ng vari ous 
types of  armori ng mater i al or by con struct i ng grade-stab i l i z i ng struc­
tures i n  the channel . Common types of armori ng mater i al i ncl ude: con­
crete l i n i ng ,  rock r i prap , gabi ons, vari ous types of fel t mater i al ,  and 
vegetat ion . Grade-stab i l i z i ng structures can el evate the channel bottom 
at spec i f i c  l ocat i on s ,  reduce the channel s l ope , and thereby reduce the 
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fl ow vel oci ty to non-eros i ve magn i tudes . Energy d i ss i pators can accom­
pl i sh much  the s ame effect . The assessments i nd i cate where these mi t i ­
gat i on s  woul d be con s i de red as part of fin al s i te des i gn .  

F .  Water Quali ty 

1 .  Impact Asses sment Method 

Potent i al nonpo i nt source water qual i ty i mpacts during constru ct i on 
woul d be caused by suspended sediment deri ved from surface or channel 
eros i on or by other materi al p i cked up by surface runoff . Th i s  woul d be 
a d i rect res ul t of the construct i on act i v i ty ,  i ncl udi ng tunnel i ng and 
d i s posal  of spoi l s  materi al . General surface or channel ero s i on i s  not 
expected to contri bute any unusual materi al s ,  j ust h i gher-than - normal 
turbi dity and nutrient l evel s .  A potential ex i sts for other const i tuents 
to be deri ved from l eachabl e materi als i n  the tunnel spoi ls, as di scussed 
i n  Append i x  1 0 .  I ncreased waste.water product i on duri ng operat i ons and 
treatment result i ng from on- site activ i ti e s  and off-site development is 
d i scus sed in Append i x  14, Sect i on 14.2 . 2 ,  Ut i l i t i es. Water quality 
i mpacts coul d resul t from th.ese  increases , and the impacts from these 
poi nt sources are con s i dered in the fol lowing assessments . 

Factors affect i ng the mag n i tude of water quality changes are t he amount 
of i ncreased eros i on from SSC construct i on and operat i on s ,  the chemi cal 
consti tuents in the l ocal soi l s  or rocks ,  the const i tuents i n  runoff 
from the devel oped areas of the SSC , the amount and frequency of local 
runoff ,  the vol ume of dewateri ng effl uent expected , and the expected 
wastewater treatment pl ant effl uent i ncrease because of sse act i v i t i es .  

The data used i n  asses s i ng water qual i ty i mpacts i ncl ude much  of what 
has  al ready been descri bed under surface runoff i mpact s and surface and 
channel ero s i on impacts . Add i t i onal data sources i nclude : 1 )  descri p ­
t i on s  o f  fac i li ty wastewater treatment requi rements , secondary waste­
water treatment need s ,  and the descri ption of spoi l s  d i sposal , all in 
Append i x  10 ; 2 )  general informat i on on nonpo i nt source pol lution from 
devel oped a reas ; and 3} avai l abl e water qual i ty data for rece iv ing water 
at each s.i te .  

The process o f  asses s i ng water Qual ity impacts i nvol ved considerat i on of 
four potent i a 1 pol l ut i on sources : I} nonpoi nt sources s uch as eros i on 
of surface a nd channel sed i ment , and constituent wash - off from impervi ous 
surfaces ; 2} dewateri ng effl uent from tunnel i ng act iv i ti es ;  3) eros i on 
of or 1 eachate from tunnel spo i l  s ;  and 4 )  wastewater treatment pl ant 
effl uent i ncreases . Nonpo i nt source as sessments st arted wi th the 
expected impact eval uat i ons for surface runoff, surface eros i on ,  and 
channel eros i on at a s i te. General con s i derat i�n was given to average 
and i ntense rai nfall at each s i te and expected nonpo i nt source amounts 
from suburban -type devel opments. The i mpact magn i tude was then qual i­
tat i vely  assessed . Dewateri ng was asses sed after compar i ng the rate of 
water expected and i ts qual i ty ,  wi th the qual i ty and vol ume of recei v i ng 
waters . Ero s i on of spoi l s  was con s i dered u s i ng the same factors and the 
same processes as were used for surface eros i on assessments . Leachates 
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from spoi l s  d i sposal al ternat i ves  were al so con s i dered u s i ng a s i mi l ar 
assessment process . Most s i tes  proposed mul t i pl e d i sposal al ternat i ves . 
These were general i zed by type and each type was con s i dered separatel y .  
Wastewater treatment effl uent i ncreases were compared , when ava i l abl e ,  
wi th exi st i ng l oads on rece i v i ng waters and the recei v i ng water qual i ty .  
The analyses assumed that wastewater woul d be produced i n  each s i te 
v i c i n i ty at an average rate of 1 00 gal/d per cap i ta .  Impact magn i tude 
was assessed i f  the expected i ncrease i n  effl uent l oad was a l arge por­
t i on of the ex i st i ng l oad on any s i ng l e rece i v i ng water body , or i f  th i s  
l oad was equ i val ent to ( or greater than ) the normal l oad o f  the rece i v­
i ng stream . 

2 .  Impact M i t i gat i on 

Potent i al changes i n  water qual i ty from nonpoi nt sources coul d be mi t i ­
gated by any of the measures descri bed above for m i t i gat i ng i ncreased 
runoff , changes i n  dra i nage patterns , surface ero s i on ,  and channel 
eros i on .  These measures i ncl ude mod i fi ed con struct i on pract i ces , accel ­
erated revegetat i on ,  con struct i on of retard i ng bas i n s  and debri s traps , 
and stabi l i zed channel ban ks and bottoms . Spec i fi c  water treatment 
opt i ons  exi st for po i nt sources , such as wastewater ,  dewateri ng effl uent , 
l eachate , and cool i ng tower bl owdown . These opt i on s  coul d be empl oyed 
on a case- by-case  bas i s  after s i te characteri zat i on has adequately 
defi ned the scope of the impact and potenti al mi t i gat i ons . The assess­
ment i dent i fi es cases  where mi t i gat i on woul d be  con s i dered further i n  
fi nal proj ect des i gn . 

G .  Surface Water Use 

1 .  Impact Assessment Method 

Expan s i on s  or other upgrades to l ocal publ i c  water supply systems u s i ng 
surface water sources may res u l t  from a pri mary use at the s i te ,  or from 
a secondary demand i nduced by i n -mi grat i on for the proj ect and any i nd i ­
rect popul at i on growth . Such secondary demand woul d  affect commun i t i es 
i n  the i mmed i ate s i te v i c i n i ty as wel l as at some d i stance from the 
s i te .  Pri mary con struct i on water uses are d i fferent from pri mary opera­
t i on s  water use ; therefore , i mpacts caused by the l atter are d i scus sed 
separately for each state , i n  the sect i ons  on operat i on s .  Factors 
affect i ng the magn i tude of  i mpacts caused by i ncreases i n  water use are 
the water requ i rements for d i fferent construct i on and operat i ons  act i v ­
i t i es� per  cap i ta water use i n  the  area , and expected popul at i on 
i ncreases by commun i ty or water system . 

Data used to assess i mpacts i ncl uded proj ected popul at i on i ncreases 
rel ated to the proj ect , exi st i ng and proj ected surface water use , and 
ex i st i ng water suppl y ,  treatment , and d i stri but i on system capac i t i es .  
Current  use and ava i l abl e excess water were al so essent i al data used to 
assess proj ect i mpacts . Expected construct i on and operat i on s  water 
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req u i rements were establ i shed us i ng s i te eng i neeri ng eval uat i ons . Popu­

l ati on n umbers were converted to water requi rements by appl y i ng average , 

state - spec i fi c ,  per capita wate r  use data deri ved from Sol l ey et al . 

( 1 983 ) . 

Impact s to  water. use  were assessed by compari ng potent i al i ncreased 

water supply requi rements with  exi st i ng commun i ty water use , the exi st ­

i ng system' s  capac i ty ,  and i ts pl anned capac i ty .  Potent i al new water 

suppl y requ i rements i ncl ude both primary water use at the SSC faci l i ty 

and secondary demand i nduced i n  the reg i on .  popul at i on i n -mi grat i on was 

general l y  projected onl y  at the county l evel rather than by conunun i ty 

( see Append i x  14); thus i mpacts were qual i tat i vely eval uated assum i ng 

that the i ncreased water use i s  d i stri buted throughout commun i t i es i n  

the affected count i e s .  Impacts were con s i dered s i g n i fi cant i f  the 

expected i ncrease woul d be a l arge percentage (>20 percent)  of the 

ava i l abl e excess . 

2 .  Impact M i t i gat i on 

No effect i ve mi t i gat i on measures are ava i l abl e for the d i rect phys i cal 

i mpact of expand i ng a water treatment and d i stri but i on system . The need 

for expan s i on cou l d  be del ayed by i mpl ement i ng water-savi ng measures . 

However ,  the effect i veness of these measures woul d be dependent upon 

the i r  acceptance by the u sers . Most of the water use for con struct i on ,  

and some of the use for operat i on s ,  woul d be con sumpti ve ,  w i t h  l i ttl e or 

no opportun i ty for reuse . Th i s  water use woul d be l argely unmi t i gabl e .  

Impacts t o  a spec i fi c water supply source coul d be mi t i gated by devel op-

i ng an al ternat i ve source , i f  any are avai l abl e .  

7.1.3 Resource Assessments 

Locat i on of the SSC at any of the proposed s i tes would resul t i n  in­

creased water demands l ocal l y  during both construct i on and operat i ons . 

Est i mated on-si te construct i on and operat i ons  water uses associ ated wi th 

the project are summari zed i n  Table 7 - 1. The port i on of thi s est imated 

total use to  be prov i ded by surface water i s  defi ned i n  the i nd i v i dual 

s i te resource assessments and i s  used as a source term i n  assessi ng 

i mpacts . The con struct i on use g i ven i n  the tabl e i ncl udes water for : 

o Workers on s i te ( potable  water) 

o Concrete 
o So i l  compact i on 

o Dust control 
o Landscap i ng 
o Access roads 
o Spo i l s  areas 
o Contractors' areas  (equi pment wash i ng ,  etc . ) .  

Construct i on water use woul d vary somewhat among s i tes . Howeve r ,  con ­

struct i on water use est i mates are not refi ned enough at th i s  t i me to 

quant i fy a s i te-by- s i te vari at i on .  A s i ngl e set of water use est i mates 

i s  g i ven  to eval uate water re source i mpacts at al l s i tes . 

SSCAP07C3278817 
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Water: Use 
Category 

Construction2 

Operat i ons3 

Potable4 

Industr i a l  
Campus 
Far cluster 
Service a reas 

(tota 1) 

Total Industria 1 

Off -s i t e1 

(average) 
TOTAL 

Table 7-1 

ESTIMATED ON- AND OFF-SITE WATER USE 
DURING SSC CONSTRUCTION AND OPERATIONSI 

Construction Water Use 
(acre-ft/yr ) 

1989 1990 1991 1992 1993 1994 

5 39 87 88 68 46 

235 830 1,515 1,560 1.345 1.430 

240 869 1 . 602 1 , 648 1 , 413  1.476 

1995 

10 

1.210 

1 , 220 

1. Est i mated off-s i t e  water use assoc iated w i t h  the project var i es among the s i tes . An 
approx imate average for the seven s ites is presented here . Tab les l i st i ng s i te-spec i fic 
values are i nc luded i n  the i nd i v i dual  s i te assessments in Append i x  7 .  

Tota 1 

343 

8,125 

8 . 468 

2. I ncludes potable water for workers on s ite and water for concrete , compact i on ,  dust contro l ,  
landscap i ng ,  access roads , spo i ls a reas , and contractors' a reas; amounts are assumed to be the 
same for a l l  s i tes . 

3. Operations water use is assumed to be the same for a l l  s i te s .  

4 .  Potab le water for campus area only; potable water for far' cluster and serv i ce a reas assumed to 
be bott led wate r .  

Source:  Off-s i te water use estimates der i ved f rom popu lat i on i n-migrat i on estimates converted to 
water requirements by app l y i ng state-spec i fic per capita domestic water use va lues. 
der i ved from Sol ley et a l .  (1983). 

Operat i ons 
Water Use 

(acre-ft/yr) 

400 

995 
140 

640 

1,775 

1.120 

3 . 295 
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Operat i ons  water use i s  ,shown as an annual val ue as sumed to rema i n  
rel ati vely constant . Th i s  use i s  broken down i nto potabl e and i ndus­
tri al water . Potabl e water use i s  est i mated for the campus area on l y .  
The l i m i ted amount of potabl e water �se at the far cl uster and the 
e i ght d i stri buted serv i ce areas i s  assumed to be prov i ded e i ther by 
bottl ed water or p i ped through the tunnel from the campus area . 

Est i mated off- s i te water use i s  al so presented as an average i n  Tabl e 
7-1 because there i s  a substant i al vari ati on i n  th i s  i nd i rect water 
use among the s i tes . More detai l ed s i te- spec i f i c  est i mates are 
tabul ated w i th i n  the i nd i v i dual s i te resource assessments , and these 
esti mates are used for i mpact eval uat i on. 
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7 . 1 . 3 . 1  Arizona 

A .  Surface Runoff 
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The  Ari zona s i te i s  located in  a r�latively  undeveloped area with cover 
cond i t i ons  typical of a desert environment. Total l and disturbance 
ant i c i pated for th i s  s i te (SSC faci l i t i es ,  roads , and uti l i t i es )  i s  
about 2,155 acres. Tile campus and i njector complex would disturb about 
500 acres i n  combi ned surface construct i on and excavat i on for the 
i njector and booster tunnel s  and experi m�ntal hal ls . About 280. acres  
woul d be  i nvolved in the cut- and-cover con struction for the injector and 
booster tunnel s .  Th i s  woul d i ncl ude less than 1 00 acres of actual 
excavat i on ,  w ith  the rest for stockp i l i ng ,  stag i n g ,  s i te acces s ,  and 
other as soci ated earthwork and construction d i sturbance . Al l of the 
campus/ i njector area fal l s  wi th i n  the Waterman Wash dra i nage bas i n  
( F i gure 7 - 1 ) .  

Other areas of d i sturbance are scattered around the r i ng i n  parcel s 
general ly  no l arger than 5 to 1 0  acres and , i n  most cases , much smal l er .  
One except i on i s  tunnel construct i on using cut- and-cover methods i n  
Mob i l e  Val l ey ,  north o f  the campus al ong the r i ng ,  where about 2 1 5  acres 
woul d be d i sturbed . Th i s  tunnel excavat i on and associ ated d i sturbances 
woul d be narrow and l ong (300 to 500 ft wi de by 6 m il  and because of i ts 
shape shoul d not cause S i gn i fi cant i ncreases to runoff . No more than 
about 1 mi  of excavat i on woul d be open at a t i me ,  wh i ch al so woul d 
l essen the i mpact . The excavat i on wou l d  have a more i mportant i mpact on 
the drai nage network,  as d i scussed i n  Sect i on 7 . 1 . 3 . 1 . B .  The other 
l arge area i s  a projected 135-acre d i sturbance for an evaporat i on pond 
to be l ocated somewhere w i th i n  the ri ng . 

The maj or surface d i sturbance woul d be l ocated i n  the Waterman Wash 
dra i nage bas i n ,  where the campus and i njector compl ex , ut i l i t i es ,  and 
al l of the cut - and - cover tunnel excavat i on compri se  about 850 acres 
( 1 . 33 mi 2 )  of the watershed . The west branch of Waterman Wash upstream 
from the poi nt of i ntersect i on wi th the ri ng al i gnment has a drai nage 
area on the order of 130 mi 2 ,  so the d i sturbance woul d be only about 1 
percent of the watershed . Because th i s  i s  such a smal l percentage of 
the watershed , and because the d i sturbance i s  l ocated on the d i v i de 
between Waterman Wash and the adj o i n i ng watershed , i t  i s  unl i kely  to 
have a l arge i mpact on s urface runoff . In  add i t i on ,  annual ra i nfal l i s  
l ess  than 1 0  i nch/yr and s i ngl e heavy rai nfal l s  can amount to al most 
hal f th i s  [4 i nches for a 6-hr  ra i n fal l w i th a 1 00-yr return peri od 
( U . S .  Weather Bureau 1 961 ) ] . When rai nfal l occurs as i ntense storms , 
surface permeab i l i ty i s  l es s  i mportant i n  contr i but i ng to runoff . Al s o ,  
l ow permeabi l i ty o f  desert so i l s  i s  not l i kely t o  b e  changed much wi th 
surface d i sturbance . Therefore, surface d i sturbances are not l i kely to 
substant i al l y change surface runoff characteri sti cs or runoff amounts , 
and i mpacts to surface runoff shoul d be negl i g i bl e .  

For the same reasons ,  other l ess  extens i ve d i sturbances from the SSC 
construct i on are unl i kel y to cause measurabl e i mpacts to surface runoff . 
Th i s  i ncl udes al l construct i on act i v i t i es for the fac i l i ty and for the 
transportat i on and uti l i ty access that woul d be prov i ded . 
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B .  Dra i n age Network 
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Approx i matel y 22  percent of the mai n  ri ng ,  a l l the experi mental hal l s ,  
and the ent i re i nj ector compl ex are schedul ed for cut - and-cover construc­
t i on .  Because of the fl ood i ng potent i al o f  desert washes and baj adas , 
th i s operat ion  woul d requ i re l evees and d i vers i on channel s a l ong the 
upstream sjde of the excavat i ons  to col l ect and d i vert al l fl ood fl ows 
around the excavat i on .  Dur i ng both construct i on and operat i on s ,  d i version 
channel s may al so be used upstream from the campus to d i vert fl ow and 
reduce the need for a maj or i nternal dra i nage system . These d i vers i on 
systems woul d col lect fl ood fl ows from numerous channel s and d i rect the 
d i scharg e  to a singl e channel . I n  the campus  area ,  the i nj ector compl ex , 
and that port i on of the col l i der r i ng schedul ed for cut-and-cover con ­
struct i on ,  th i s  coul d be a meas urabl e  i mpact that woul d be most severe 
i n  the area of open excavat i on south of the Southern Pac i fi c  Ra i l road . 
D i scharge must cross  the ra i l road from south to north i n  culverts , and 
the concentrat i on of  fl ows from numerous upstream drai nage channel s m i ght 
exceed the cul vert's fl ow capaci ty ,  caus i ng the d i scharge to fl ow l ater­
al ly  seek i ng other cul vert cros s i ngs or fl owi ng overtop the rai l road 
emban kment . T h i s  l atter occurrence coul d potent i al l y  damage the embank­
ment  and rai lbed . 

Whi l e  the Ari zona s ite has l i mi ted rainfal l ,  s i gn i fi ca nt prec i p i tat i on 
amounts can occur i n  a singl e event , and 50- and 1 00 -yr events can pro­
duce 3 . 5  i nches and 4 . 0  i nches of ra i nfall respect i vely  i n  a 6 - hr period 
( U . S .  Weather Bureau 1 961) . Generally ,  l ow permeabil ity of desert 
surfaces al so contri butes to l arge runoff amounts from i ntense storms . 
Fl ash  fl ood i ng i s  l i kely to occur after heavy prec i p i tati on. Even 
though s uch floods are rare on any g i ven watershed , the i r occurrence 
causes severe resul ts . The use of standard stormwater management 
m i t i gation measures such as detent ion and reten t i on bas i ns may be 
unfeas i bl e  opt i ons because of the unpredi ctab i l i ty i n  l ocat i on of 
occurrence . Impacts due to stormwater d i vers i on can be m i t i gated by 
schedul i ng construction to limi t the area of a watershed that i s  d i s ­
turbed at any one t i me .  Prompt regrad i ng and restorati on of excavat i ons  
wi l l  return fl ow cond i t i on s  to pred i sturbance characteri st i cs . Al so , i f  
thi s s i te i s  s e l ected , m it i gat i on by prov i d i ng add i t i onal drai n age capac­
i ty through the rai l road embankment woul d be con s i d ered dur i ng fi nal SSC 
des i gn .  

No other s i gn i fi cant dra i nage d i vers i on woul d be requ i red at other 
facil i t i es around the r i n g ,  so thei r i mpact from dra i n age network mod i ­
fi cati ons woul d be negl i g i bl e .  Reg i onal l y ,  even the ra i l road emban kment 
dra i n age probl em wou l d  cause negl i g i bl e  i mpacts when con s i deri ng the 
l arger Waterman Wash d ra i n age . 

C .  Fl oodpl a i ns  

The Ari zona s i te is  not  s i tuated wi th i n  or adjacent to any major ri ver 
system or floodpla i ns .  No F EMA Fl ood Ins urance Rate Maps have been pre­
pared for Mari copa County i n  the area where the sse project s i te i s  pro­
posed . Th i s  i s  an i nd i cat i on that fl ooding i n  th i s  area has l i mi ted 
d amage potent i al , pri mari l y  because there are few man -made structures . 
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The proj ect fac i l i t i es woul d be l ocated i n  areas that experi ence sheet 
fl ow , but woul d be outs i de any area that woul d be con s i dered fl oodpl a i n s . 
Therefore , there woul d be no expected i mpacts to or encroachments on 
fl oodpl a i n s . (The DOE has begun i nformal con sul tat i on w i th the los Ang e l es 
D i stri c t  Corps of  Eng i neers concerni ng fl oodpl ai n encroachment . ,  

D .  Surface Eros ion 

Constructi on act iv i t i es on frag i l e  desert s oi l s , or protect i ve desert 
pavement can create the potenti al  for subst anti al eros i on probl ems . 
Th i s ,  of cou rse , i s  l i mi ted by the i nfrequent nat ure of rai nfal l i n  the 

, desert , where a 3 . 5- i nch  to  4 . 0- i nch rainfal l may occur on the average 
only once every .50 to 1 00 years . It i s  pos s i bl e  that the ent i re construc ­
t i on per i od coul d go by wi thout a s i g n i fi cant event . But i f  a l arge 
storm occurred , much heav i er than normal ero s i on woul d probabl y resul t .  
Measurabl e s u rface eros i on i mp acts coul d occur i n  the campus area ,  
i njector/booster compl e x ,  or open tunnel excavati on s  if  a major rai nfal l 
event occurred duri ng constructi on . Thi s  i mpact woul d be s igni fi cant , 
al though short -term at the si te l evel . At the other areas o f  con stru c ­
t i on acti vi ty around t h e  r i ng ,  d i sturbances woul d b e  much smal l er and 
ero s i on i mpacts more eas i l y  mi t i gated to negl i g i bl e  l evel s .  Mi t i gat i on 
measures such as d i versi ons around heavi ly  d i sturbed areas ,  use  of sur­
face protecti on , and stag i ng constructi on act i v i t i es such as excavations  
i n  smal l er i nterval s coul d hel p  reduce th i s  i mpact , and  woul d be  con s i d ­
ered as part of fi n al s i te des i gn .  

E .  Channel Eros i on 

Any i ncreased runoff associ ated w i t h  d i vers i ons  around areas wi th cut ­
and- cover excavat i on and the campus parcel woul d produce measurabl e 
i mpacts to channel eros i on i n  those channel s that recei ved i ncreased 
runoff . Thes e  i mpacts woul d be most severe i n  the area south of the 
Southern Pac i fi c  Rai l road , where the sedi ment woul d be depos i ted 
upstream from drai nage cul verts . Th i s  i mpact i s  al so  h i gh ly  dependent 
on the rai nfal l frequency . Becau se most streams i n  the area are 
ephemeral , i t  takes  a storm wi th a return peri od of at l east 10 years to 
cause noti ceabl e stream channel eros i on .  I f  such an event were to 
occur ,  i t  coul d represent a s i g n i fi cant al though short -term i mpact . 
Some m i t i g at i on ( e . g . ,  grade stabi l i zati on , energy d i s s i pati ng struc ­
tures , and channel protect i on measure s )  can reduce these i mpacts , 
al though  they may st i l l  be measurabl e .  Such mi t i gat i on measures woul d 
be cons i dered as  part of fi nal s i te des i gn . 

Other faci l i ti es around the r i ng represent small areas « 50 acres ) or  
l i near areas for uti l i t i es that  are not  l i kely measurabl y to affect s u r ­
face runoff or,  as a resu l t ,  channel erosi on .  I n  add i ti on ,  becau se most 
storms cau s i ng eros i on are i nfrequent l arge rai nfal l s ,  the change i n  
runoff due to surface d i sturbance woul d be mi n i mal . Duri ng l arge ra i n ­
fal l s  a s i gni fi cant percent of  the rai nfal l becomes runoff, and changes 
to l and surfaces woul d m i n imal ly  affect the runoff amount . Therefore , 
channel eros i on i mpacts c aused by other faci l i t i es shoul d be negl i g i bl e .  
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Potent i al nonpoi nt sources of pol l utants are surface and channel eros i on ,  
and pol l utant washoff . Potenti al poi nt sources are l eachate from tunnel 
spo i l s ,  i ndustri al wastewater,  and treatment pl ant effl uent . Surface 
water fl ow i s  a very tran s i ent phenomenon i n  th i s  part of Ari zon a ,  usual l y  
occurr i ng only duri ng the l argest o f  the i nfrequent rai n storms . Duri ng 
these peri ods  surface water i s  heav i l y  l oaded with  sed i ment and , al though 
there have been no  water qual i ty anal yses made of th i s  ephemeral fl ow, 
i t  may al so  be. h i gh i n  d i ssol ved sol i d s .  S i nce there i s  a l i m i ted amount 
of  natural surface water in the area ,  none of the project construct i on 
or operat i on s  act i v i t i es wou l d  i mpact the qual i ty of  ex i st i ng surface 
waters because of the qual i ty of s i te runoff . 

Wastewater treatment for the Ari zona s i te i s  descri bed i n  Sect i on 
1 0 . 3 . 3 . 1  of Append i x  1 0 ,  and i ndustri al wastewater i n  Sect i on 1 0 . 3 . 3 . 3 ,  
al so i n  Append i x  1 0 .  On- s i te wastewater treatment woul d be by a new 
tert i ary treatment pl ant for the campus area . Di scharge from th i s  pl ant 
wou l d  requ i re an NPDES perm i t  i f  i t  i s  outl et to the surface drai nage 
system . If th i s  is  the case , the qual i ty of d i scharge water from 
tert i ary treatment shou l d  cause no i mpact to ex i st i ng surface waters , 
but coul d create a new surface water body . D i scharges  to a hol d i ng 
tan k ,  pond , or evaporat i on pond wi th no outl et to the surface dra i nage 
network woul d have no i mpact on surface water qual i ty .  Cool i ng tower 
b1 0wdown water woul d be transported to a central i zed evaporat i on pond , 
w ith  no outl et to surface waters . There wou l d  be no expected l eachate 
to surface water from spo i l s ,  as spo i l s  are pl anned for d i sposal i n  an 
abandoned m i n e  w ith  no surface outl et . 

SSC- i nduced popul at i on i ncreases i n  the Phoen i x  area are expected to be 
only about 0 . 4  percent more than proj ected wi thout the SSC . Wastewater 
d i scharges wou l d  thus be only m i n i mal l y  affected . 

No dewateri ng i s  expected to be necessary for the tunnel bori ng acti v i ­
t i es at th i s  s i te ,  because the tunnel i s  above the l ocal water tabl e .  

G .  Surface Water Use 

1 .  Construct i on 

The proposed construct i on water supply  for the Ari zona s i te i s  ground ­
water . General fac i l i ty water use has been est i mated for the peri od 
1 989 to 1995 ,  and i s  i ncl uded i n  Tabl e 7 - 1 .  Off- s i te water use has been 
est i mated by county and i s  presented i n  Tabl e 7 - 2 .  No d i rect on-s ite  
use  of surface water i s  proposed for th i s  s i te duri ng con struct i on .  

Potenti al off- s i te surface water use woul d come from any i n-mi grat i on to 
the Phoen i x  area . The Phoen i x  mun i c i pal water supply system prov i ded 
304 , 872  acre - ft of water to mun i c i pal and i ndustri al users i n  1 98 5 ,  
229 , 294 acre-ft ( or 75 percent) o f  wh i ch was surface water obtai ned 
through the Sal t R i ver Proj ect ( Wel ty 1988 ) . 
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Locat ion 

Phoen i x  Centra l 

Rest of Mar icopa 

County 

Pinal County 

Pima County 

TOTAL 

Tab l e  7-2 
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ESTIMATED OFF-SITE DOMESTIC  WATER USE 
DURING sse CONSTRUCTION AND OPERATIONS IN ARIZONAI 

1 989 

250 

5 

70 

-1Q 

365 

Water Use Dur i ng Construct ion 
(acre-ft/yr) 

1990 1991 1992 1 993 1994 

850 1 , 520 1 , 540 1 . 300 1 , 360 

25 45 50 40 45 

270 485 505 445 4BS 

---112 -11.§ 205 -1.§.Q --1&Q 

1 , 260 2 , 265 2 , 300 1.945 2 , 050 

1995 

1 , 125 

35 

425 

-ill 

1 , 700 

Water Use Dur ing 
Operations 

( ac re-ft/yr ) 

910 - 1 , 205 

3{) - 40 

340 - 445 

95 - 130 

1 , 375 - 1 , 820 

1 .  Est imated domestic water use is based on population projections multip lied by a factor of 
155 ga l/d/ca p i ta .  This factor i s  based on est imates provided in Solley et al . (l983 ) for water 
delivered for domest ic and public use in Ari zona . The estimates do not include water del i vered 
for indust rial and commercial use 
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Add i t i onal popul ati on i ncreases i n  the Phoen i x  area from i n -migrat i on 
are expected to i ncrease water use duri ng the SSC construct i on ,  w i t h  the 
peak use of 1 , 540 acre- ft occurri ng i n  1 992 . Th i s  represent s l ess  than 
1 percerit of the current annual system use ,  and l ess  than 1 percent of 
the 1 985 annual surface water use . Th i s  represents a mi nor i ncrease  i n  
surface water use and shoul d cause a negl i g i bl e  i mpact t o  surface water 
sources . 

Out s i de the Phoen i x  area, mun i c i pal and i ndustri al water needs are met 
by pumpi ng groundwater (Wel ty 1 988) and thus wi l l  have no i mpact on 
surface water uses . 

2 .  Operat i ons  

Pl anned water suppl y for the SSC fac i l i ty operat i ons  i s  groundwater but 
Central Ari zona Project (CAP ) water i s  an al ternat i ve or backup source 
for al l or  a port i on of i ndustri al  water requ i rements duri ng operat i ons . 
For purposes of i mpact anal ys i s ,  a groundwater source i s  assumed . There 
woul d be no i mpact to ex i st i ng surface water use i n  the area from 
on - s i te water use . Potent i al off- s i te surface water use i ncreases wou l d  
occur only i n  Phoen i x  where water suppl i es are primari ly  from surface 
water sources . Dur i ng SSC operat i ons , expected off- s i te water uses i n  
the Phoen i x  area wou l d  be from 9 1 0  to 1 , 205 acre - ft/yr . Thi s i s  l ess  
than  1 percent of  the 1 985 water use in  Phoen i x ,  wh i ch was  mostly 
surface water . Th i s represents a smal l percentage i ncrease above 
current surface water use ,  and shou l d  cause a negl i g i bl e  i mpact to 
surface water use in the Phoen i x  area duri ng SSC operat i ons . 
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7 . 1 . 3 . 2  Col orado 

A .  Surface Runoff 
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The Col orado s i te i s  characteri zed by l ow rai nfal l ( l ess than 1 6  i nch/ 
yr) , col d wi nters , and moderate summers . The proposed SSC s i te i s  
l ocated i n  a predomi nantly agri cul tural area typ i cal of the H i g h  Pl a i n s  
reg i on ,  wi th very l i ttl e urban or  suburban devel opment . The s i te and 
reg i onal  areas associ ated wi th hydrol og i c  i mpacts are shown i n  F i gure 
7 - 2 .  

Total l and d i sturbance for the Col orado s i te (SSC fac i l i t i e s ,  roads , and 
uti l i t i es )  i s  about 3 , 400 acres . The campus and i nj ector areas woul d 
d i sturb about 500 acres of l and , i ncl ud i ng both surface con struct i on and 
open excavat i on for the booster and i nj ector tunnel s and experi mental 
hal l s .  There woul d be about 280 acres of excavat i on for the booster and 
i njector tunnel s ,  i ncl ud i ng areas for stockp i l i ng ,  stag i ng ,  acces s ,  and 
other earthwork and con struct i on .  Th i s  d i sturbance woul d be i n  the 
watersheds of two ephemeral tri butari es that dra i n  from west to east 
i nto Badger Creek . These watersheds are each l ess than 10 mi 2 •  The 
l argest d i sturbance woul d be about 280 acres i n  the dra i nage c onta i n i ng 
the i nj ector compl ex , wh i ch woul d be l ess than 1 0  percent of the 
tri butary ' s  dra i n age area . M i t i gat i on of runoff i ncreases by stormwater 
detenti on and retent i on ponds coul d further reduce th i s i mpact , and 
woul d be con s i dered as part of fi nal proj ect des i gn . 

Wh i l e  total annual rai nfal l averages under 1 6  i nch/yr , thunderstorms 
occur on the average of about 50 t i mes per year . The h i gher return 
peri od storms (the 1 0 - , 50- , and 1 00-yr events)  can drop 2 . 5  i nches , 
3 . 2  i nches , and 3 . 9  i nches , respecti vely (U . S .  Weather Bureau 1 961 ) .  
Thu s ,  the i nfrequent storms woul d bri ng heavy ra i n  and h i gh runoff 
regardl ess of surface d i sturbance . Cons i der i ng the cl i mate , the 
d i sturbed areas of these watersheds , and m i t i gati on , the i mpact to 
surface runoff from the campus area and the i nj ector/booster area 
d i sturbances woul d be negl i g i bl e .  

Other d i sturbed areas around the fac i l i ty ,  and the transportati on and 
ut i l i ty access corr idors to the fac i l i ty ,  woul d represent a s i zabl e l and 
area . Fortunatel y ,  these d i sturbances wou l d  be spread over a l arge area 
and a number of watersheds , coveri ng only a smal l percentage of any one 
watershed . Combi ned wi th the l ow rai nfal l of the area , these d i stur­
bances woul d have only a negl i g i bl e  i mpact on surface runoff . 

B .  Dra i nage Network 

Con struct i on areas w ith  open excavat i on ,  such as the i njector and 
booster tunnel s ,  woul d requ i re l evees and d i vers i on channel s al ong the 
upstream s i de to col l ect and d i vert al l runoff around them . D i vers i on 
channel s may al so be needed al ong the upstream s i de of the campus area 
to d i vert fl ow around construct i on in th i s  area . Such d i vers i ons coul d 
be accompl i shed i n  short stages , espec i al ly  for the tunnel excavat i on , 
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and poss i bly  compl eted duri ng a no-fl ow peri od to further mi n i mi ze 
i mpacts . Th i s woul d al so mi n i mi ze the changes to drai nage areas c aused 
by the d i versi on and reduce the fl ows di verted . D i rect i mpacts from 
changes i n  the drai nage network i n  the campus and i nj ector areas coul d 
be reduced from measurabl e to negl i g i bl e  l evel s by us i ng thes.e m i t i ga­
ti on measure s .  These  dra i n age changes woul d h ave a negl i g i bl e  i mpact 
downstream on Badger Creek .  

Permanent red i recti on o f  the channel o f  Sand Creek ( tr i butary t o  Beaver 
Creek) may be necessary to accommodate the l ocati on of experi mental hal l 
K6 . Extens i ve channel redi recti on and regrad i ng w i t h 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 n age modi fi cati on s  shoul d be mi n i mal because the affected stream i s  
a th i rd -order tri butary wi th only i ntermi ttent fl ow and a l ow grad i ent . 
I n creased stream eros i on caused by rechannel i zati on woul d be m i n i mi zed 
by mai ntenance of ori g i n al channel l ength and cross- secti on .  

No s i gn i fi cant drai nage d i vers i on i s  expected at any of the other 
surface fac i l i t i es because they are al l rel at i vely smal l areas  
« 50 acres ) ,  and probabl y woul d not requi re any s i gn i fi c ant l evee or  
berm con struct i on .  The  i mpacts from these mi nor dra i nage d i vers i ons 
shoul d be negl i g i bl e . 

C .  Fl oodpl a i n s  

None o f  the stream channel s i n  Adams , Morgan , or Wash i ngton count i e s 
that are l ocated al ong the proposed SSC al i gnment have been mapped for 
the F EMA Fl ood I nsurance Program . Th i s  i s  an i ndi c ati on that fl ood i ng 
i n  th i s  area h as l i mi ted damage potenti al . It  i s  a rural area wi th 
l i ttl e devel oped property and i ntermi ttently fl owi ng streams . One ­
hundred -year fl oodpl a i n s  were esti mated for the l ocal  streams ( URS 
Corporati on 1 988) . Resul ts of those anal yses were u sed i n  th i s  fl ood­
pl a i n  assessment . Duri ng preconstruct i on ,  geotechn i cal and other env i ­
ronmental studi es  woul d be performed to veri fy th i s  assessment as part 
of fi nal proj ect des i gn .  DOE has begun i nformal consul tati on w i th the 
Omaha  D i stri ct Corps of Eng i neers concern i ng the i r  juri sd i cti on over sse 

. acti v i t i es on these streams ( Strine  1 988) . 

Proj ect fac i l i t i es that woul d be l ocated parti al l y  or enti rely  wi th i n  
exi st i ng fl oodpl a i n s i ncl ude : J2 and E l  i n  Badger Creek ( F i gure 7 - 2A ) ; 
E3 i n  Beaver Creek at the north r i ng cross i ng ( F i gure 7 - 2B ) ; F3 i n  
Shears Draw , a tr i butary o f  Beaver Creek ( F i gure 7 - 2C ) ; K3 i n  Antel ope 
Creek , a tri butary of Beaver Creek ( F i gure 7 - 20 ) ; K6 in Sand Creek 
( F i gure 7 - 2 E ) ; E8 , a marg i nal encroachment on Beaver Creek ( F i gure 
7 - 2 F ) ; and F8 , an encroachment on Wetzel Creek ( F i gure 7 - 2G ) . The 
actual pl acement of surface structures at each of these fac i l i t i es 
rema i ns rel ati vel y fl exi bl e at th i s  t ime ,  and woul d not be determi ned 
unti l a s i te i s  sel ected and s i te- spec i fi c  des i gns prepared . Therefore , 
potenti al fl oodpl a i n  encroachment i s  based on actual l and areas and 
thei r prox i m i ty to fl oodpl a i n s . 
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E3 ENCROACHMENT ON BADGER CREEK FLOODPLAIN 
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F3 ENCROACHMENT ON SHEARS DRAW FLOODPLAIN 
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Fi gure 7-20 

Water Resources Assessments 
Col orado 29 

K3 ENCROACHMENT ON ANTELOPE CREEK FLOODPLAIN  
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K6 ENCROACHMENT ON SAND CREEK FLOODPLAIN 
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E8 ENCROACHMENT ON BEAVER CREEK FLOODPLAIN 
COLORADO SITE 
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F; gure 7-2G 
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Us i ng these fl oodpl a i n  wi dths i t  appears that both encroachments on 
Beaver Creek ( E3 ,  E8) , the encroachment on Shears Draw ( F3 ) , and the E l  
fac i l i ty al l represent a mi nor amount of fl oodpl a i n  l oss  « 1 5 percent of  
the  fl oodpl a i n  wi dth ) . I f  the des i gn cri ter i a permi t fl ex i bi l i ty ,  s i te ­
spec i fi c, des i g n  woul d rel ocate surface faci l i t i es outs i de of the fl ood­
pl a i n  wh i ch woul d el i m i nate the i mpacts on fl oodpl a i ns and fl ood ing . 

External  beam access area J2 now i ncl udes 1 , 200 ft of the 3 , 000 - ft -wide 
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 i de .  
Exper i mental hal l area K6 woul d occupy about 3 , 700 ft of the 5 , 000 - ft ­
w i de fl oodpl a i n  o f  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 i dth . Watersheds upstream from these fac i l i t i es range i n  
s i ze from 24 mi 2 (Antel ope Creek and K3 ) ,  1 1 4 mi 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 ai n of a smal l tri butary to 
Wetzel Creek .  However,  l ess  than 1 0  acres o f  watershed l i es upstream of 
the s i te .  Construct i on of these fac i l i t i es mi ght affect fl oodpl ai n 
hydraul i cs ,  and coul d have l ong - term i mpl i cat i on s . M i t i gat i on meas ures 
such as channel enl argement/ i mprovement , l evee construct i on ,  and mi n i ­
mi z i ng bu i l d i ng l ocat i on s  wi th i n - the fl oodpl a i n  coul d hel p reduce these 
i mpacts . These measures coul d be expens i ve and may affect the upstream 
and downstream hydraul i cs of these channel s .  Therefore , these measures 
woul d be con s i dered as part of fi nal project des i gn . The res i dual 
i mpacts from these three fac i l i t i e s ,  wi th m i t i gat i on ,  wou l d  probabl y 
sti l l  ex i st .  However ,  because the area i mpacted by any i ncreased fl ood 
el evat i on s  has few , i f  any , i mproved structure s ,  the res i dual i mpact 
shoul d not be s i g n i fi�ant . 

D .  Surface Ero s i on 

Most of the SSC -rel ated surface d i sturbances wou l d  be w i th i n  the Badger 
Creek watershed , i ncl udi ng al l 200 acres of the campus , about 280 acres 
of tunnel excavat i on stag i ng and stockp i l i ng ,  two experimental hal l s  for 
18  acre s ,  two serv i ce areas for about 6 acres , and three access areas 
for 3 to 6 acres . Th i s  i s  a total of about 500 acres ( 0 . 8  mi 2 )  of d i s ­
turbed l and i n  a 1 14 -mi 2 watershed , or l ess  than 1 percent o f  the 
dra i nage area . Each d i sturbance i s  w i th i n  a smal l er sub- area of th i s  
watershed and duri ng construct i on may cause short - term i mpacts i n  these 
watersheds . As d i scussed i n  Sect i on 7 . 1 . 3 . 2 . A ,  each of these 
d i sturbances represents about 10  percent of the tri butary watershed each 
i s  i n .  Thunderstorm events are rel at i vely  frequent ( about �O t i mes per 
yr) and the l ow frequency storm events are s i zeabl e (3 . 2  i nches and 3 . 9  
i nches respect i ve ly ,  for the 50- and 1 00-yr , 6 - hr storms ) . Sed i ment 
traps and bas i n s  coul d be very effecti ve i n  reduc i ng the i mpac t s . How­
ever ,  i t  i s  expected that there wou l d  be an i mpact for short reaches of 
channel « 1 , 000 ft ) near the d i sturbed areas . These i mpacts woul d not 
be measurabl e further down stream and , thus , woul d have no i mpact on the 
reg i onal scal e .  
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Channel eros i on resul ts  from i ncreas i ng runoff caused by changed watershed 
surface characteri st i c s ,  i ncl udi ng removal of exi sti ng vegetat i on and 
construct i on of new faci l i t i es .  As descri bed i n  Secti on 7 . 1 . 3 . 2 . A ,  Sur­
face Runoff , i ncreases at the Col orado s i te are expected to be mi n i mal , 
partly  because of cl i mate and partly  because of the smal l percentage 
change i n  any g i ven watershed . The campus area woul d have the l argest 
percentage of change and the most l asti ng effect . Di sturbed area woul d 
be about 200 acres and the permanently changed area about 1 00 acres 
( 0 . 2  mi Z )  i n  a watershed of 8 to 1 0  mi z .  Th i s  woul d be about 3 percent 
d i sturbed area wi th  l ess  than 2 percent changed permanentl y .  Th i s  
shoul d have a negl i g i bl e  i mpact to  surface runoff, espec i al ly  wi th  
stormwater management mi t i gat i on measures in  pl ace . Therefore , i n ­
creased fl ows and channel eros i on on the Badger C reek tri butari es are 
not expected to resul t from the SSC . 

The other d i sturbed areas rel ated to  the SSC woul d be d i stri buted or 
l i near and woul d be even l ess  l i kely to  cause fl ow i ncreases l arge 
enough to i mpact channel s .  G i ven the cl i mate and use of stormwater 
management meas ures at these fac i l i t i es ,  no channel eros i on i mpacts are 
expected to resul t from the SSC . 

F .  Water Qual i ty 

1 .  Construct i on 

Surface water fl ows i n  Badger Creek and Beaver C reek ,  whi ch are the 
major streams cross i ng the ri ng ,  are only i ntermi ttent . No i nformat i on 
on amb i ent water qual i ty for e i ther of these creeks i s  ava i l abl e .  How­
ever , i t  i s  expected that s urface waters i n  the Badger Creek and Beaver 
Creek watersheds woul d be h i gh i n  total d i ssol ved sol i d s  and suspended 
sol i d s .  Potenti al  nonpoi nt sources of pol l utants are surface and chan­
nel eros i on ,  and pol l utant washoff . Potent i al poi nt sources are l eachate 
from tunnel spoi l s ,  i ndustr i al  wastewater,  and treatment pl ant effl uent . 
The SSC project can al so  i nd i rectl y  i mpact surface waters i n  a l arger 
reg i on through off- s i te devel opment i nduced by the project . Th i s  wou l d  
i ncl ude more potent ial  ero s i on ,  pol l utant washoff ,  and i ncreased fl ows 
to wastewater treatment pl ants . 

As d i scussed i n  Sect i on 7 . 1 . 3 . 2 . 0 ,  there woul d be l i ttl e eros i on ,  hence 
l i ttl e effect on surface water qual i ty .  Ra i nfal l i s  l ess  than 1 6  i nch/yr 
( U . S .  Envi ronmental Sci ence Serv i ce Admi n i strat i on 1 968 ) , and surface 
water i n  Badger and Beaver creeks fl ows onl y i ntermi ttentl y .  Therefore , 
the add i t i onal sed i ment l oad woul d not be noti ceabl e above exi st i ng 
storm event stream fl ows . Pol l utant washoff shoul d not contri bute a 
s i g n i fi cant l oad to  the streams i n  the area pri mari l y  because of the l ow 
rai nfal l amounts i n  the area . Dewater i ng of tunnel constructi on i s  not 
expected to be necessary ,  as d i scussed i n  Sect i on 1 0 . 2 . 3 . 2  of 
Append i x  1 0 ,  and therefore shoul d not contri bute to  water qual i ty 
i mpacts . 
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Four opt i ons are presented for the d i sposal of spoi l s  mater i a l from 
t u nnel i ng act i v i t i es ( Sec t i on 10 . 2 . 3 . 2 ,  Append i x  1 0 ) . Three propose to 
u se the mater i a l s for such purposes as 1 )  fi l l  ( for  a spec i fi c  fl oodpl a i n  
s i te ) , 2 }  aggregate for roadway foundat i ons , and 3 )  l i n i ng new reservo i rs 
under construct i on .  The fourth al ternat i ve i s  to d i spose of the materi al 
i n to e i ght s i tes s i tuated around the r i ng are a .  The fi rst three opt i ons  
cou l d  i mpact water qual i ty duri ng the  storage and  stoc kp i l i ng of mate­
� i a l s .  wi th eros i on of mater i al s or producti on of l eachates . 

Ero s iDn of spo i l s  dur i ng storage or stockp i l i ng shoul d not be a probl em 
because o f  the l ow annual  ra i n fal l and short handl i ng t i mes of spoi l s .  
Thunderstorms occur on the average of 50 t i mes per year , and the 50- and 
1 00 -yr durat i o n ,  6 - hr storms can dump 3 . 5  to 3 . 9  i nches duri ng a s i ngl e 
event ( U . S .  Weather Bureau 1 966) . The potent i al ex i sts for substant i al 
eros i on d u r i ng such a runoff event and consequently a measurabl e i mpact 
on water qual i ty .  However,  al l of the streams i n  the SSC area fl ow only 
i ntermi ttently at best , s o  i mpacts on thi s tran s i ent surface water wou l d  
be negl i g i b l e .  Leachates from spoi l s  contai n i ng up to 2 percent gypsum 
are a concern , because they mi ght. be the source for el evated l evel s of 
sul fate i n  l ocal  groundwate r .  However, the spo i l s  wou l d  be stockp i l ed 
for short t i me peri ods and rai nfal l amounts are so smal l i n  the area 
that l eachates shou l d  not be a probl em . For l onger-term d i sposal or use 
opti ons , l each ate product i on may be measurabl e but shoul d not i mpact 
surface water d i rectl y .  Groundwater i mpacts are d i scussed l ater i n  
Sect i on 7 . 2 . 3 . 2  o f  th i s  append i x .  

The e i ght surface d i sposal s i tes woul d have potent i al for eros i on of 
spoi l s  and transport of sed i ment off s i t e .  Factors affecti ng the i mpact 
of surface eros i on of spoi l s  are the topography at d i sposal s i te l oca­
t i on ,  the  surface area of the  d i sposal s i te s ,  the  amount and type of 
rai nfal l ,  and the proxi m i ty to perenn i al stream channel s .  Two of the 
e i ght Col orado d i sposal  s i tes are l ocated i n  fa i rl y  steep terra i n ,  wi th 
the other s i x  on rel at i ve ly  fl at topography . One of these two " steep " 
s i te s ,  s i te 1 0 ,  i s  wi t h i n  4 , 500 ft of Badger Creek .  The total surface 
area of spoi l s  d i sposal i s  1 1 5  acres . Because these areas are rel at i ve l y  
smal l ,  w i d e l y  spaced , and general l y  o n  fl at topography , potent i al for 
eros i on i s  smal l .  Thei r  general d i stance from streams and the l ac k  of 
perenn i al streamfl ow or abundant surface runoff reduces potent i al  for 
sed i ment transport off s i te .  Thus , l i ttl e sed i ment shoul d move from 
d i sposal s i tes to i mpact water qual i ty .  

Wastewater treatment for the campus area woul d b e  provi ded by i nstal l at i on 
of a new tert i ary treatment fac i l i ty wh i ch woul d d i sch arge i nto a tank 
or pond . I f  outfal l from th i s  treatment pl ant pond i s  rel eased i nto the 
natural drai nage system, an NPDES permi t wou l d  be requ i red . The tert i ary 
treatment of effl uent water woul d produce effl uent w i th l ow l evel s of 
n utri ents and other const i tuents . 

Therefore , a negl i g i bl e  i mpact to surface water qual i ty wou l d  be ex­
pected . The �me would  be true of wastewater d i sch arges from the far 
cl uster,  wh i ch woul d have package treatment to the tert i ary l evel . A 
NPDES permi t wi l l  be requ i red to d i scharge treated wastewater to a 
surface drai nage system . 
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Morgan County woul d have the l argest off- s i t e ,  i nd i rect i mpact to water 
qual i ty from i ncreased wastewater d i scharg e .  Th i s  woul d pri mari l y  affect 
the Ft . Morgan and the C i ty of Brush treatment systems . The proj ected 
popul ati on i ncrease i n  Morgan County through 1 992 , the peak construct i on 
popul at i on ,  i s  approxi matel y 3 , 500 ( see Append i x  1 4 ,  Sect i on 1 4 . 1 . 3 . 2 ) . 
Th i s  represents an i ncreased wastewater treatment demand of about 350 , 000 
gal /d ( assumi ng 1 00 gal /d/cap i ta) , or about 1 7  percent of the combi ned 
current excess capac i ty of the Ft . Morgan and the C i ty of Brush  wastewater 
treatment pl ants (State of Col orado , Department of Natural Resources 
1 988 ) . S i mi l ar compari son of the expected i ncreased demand for treatment 
i n  Adams County g i ves about 16 percent of the exi st i ng capaci ty of the 
Bennett and Bri ghton wastewater treatment pl ants . S i nce these woul d be 
the most heav i l y  affected systems , the i ncreases to off- s i te wastewater 
treatment shoul d be wel l wi th i n  pl ant capaci t i es .  Because these pl ants 
are permi tted for the i r  capac i t i es ,  any i ncreases wi th i n those capac i t i es 
shoul d cause a negl i g i bl e  i mpact to surface water qual i ty .  

2 .  Operat i on s  

N o  spec i fi c  proposal was made by t h e  State o f  Col orado for t h e  d i sposal 
of i ndustri al wastewater from cool i ng tower bl owdown . I f  th i s  water i s  
sent to the proposed treatment systems , i t  woul d add l i ttl e add i t i onal  
demand on these systems and not al ter the i mpact assessment . I f  i t  i s  
d i sposed of i n  evaporat i on ponds or other c l osed systems , i t  woul d not 
d i scharge to surface waters and woul d have no i mpacts on the i r  water 
qual i ty .  

G .  Water Use I ncrease 

1 .  Con struct i on 

The proposed water supply for the Col orado s i te construct i on i s  ground ­
water . Expected fac i l i ty water use duri ng construct i on has been esti mated 
for the per i od 1 989 to 1 995 , and i s  i ncl uded i n  Tabl e 7 - 1 .  Expected 
off- s i te water u se i ncreases duri ng construct i on have been esti mated by 
county and are presented i n  Tabl e 7-3 . Surface water sources woul d be 
used onl y to augment groundwater ,  by recharge , to those aqu i fers con­
s i dered tri butary to the South Pl atte Ri ver . The  Morgan County Qual i ty 
Water Di stri ct (MCQWD) woul d prov i de water to the SSC fac i l i ty from two 
wel l fi e l d s ,  the Hay Gul ch f i el d and another fi el d i n  the South Pl atte 
tri butary system . The l atter fi el d woul d probabl y provi de most of the 
con struct i on per i od water suppl y ,  wh i ch woul d reach a peak annual demand 
i n  1 992 of 88 acre - ft .  

The MCQWD has proposed , as one of three augmentat i on al ternat i ve s ,  to 
use surface water transferred from the Col orado Ri ver bas i n  to the B i g  
Thompson Ri ver and then d i verted to a n  exi st i ng d i stri butary system (the 
Col orado- B i g  Thompson or CBT proj ect ) as the source of augmentat i on .  
Th i s  augmentati on woul d not requ i re any add i t i onal i nterbas i n  water 
transfers from the Col orado Ri ver and ,  thus , shoul d not i mpact the 
Col orado R i ver . I n stead the MCQWD pl ans to purchase water ri ghts from 
current CBT water users i n  the South Pl atte Ri ver bas i n  who are wi l l i ng 
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Locat i on  

Horgan County 

Count i es West 

of S ite2 

Counties East 

of S ite3 

TOTAL 
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Tabl e 7-3 

ESTIMATED OFF-SITE DOMESTIC  WATER USE 
DURING SSC CONSTRUCTION AND OPERATIONS IN COLORADO l 

1989 

Water Use During Construction 

(acre-ft/yr) 

1�0 �91 1�2 1�3 1�4 1995 

1 1 0  4 1 5  740 775 670 725 625 

165 580 1 , 035 1 , 045 875 920 765 

280 1 , 020 1 , 825 1 , 870 1 , 585 1 , 690 1 , 430 

Water Use 

During Operat ions 

(acre-ft/yr) 

475 - 610 

590 - 765 

30 - 35 

1 , 095 - 1 , 410 

1 .  Est imated domestic water use i s  based on popu lat ion project ions mu lt ip l ied by a factor of 

200 ga l/d/cap ita.  Th is factor is based on estimates provided i n  So l l ey et a l . ( 1 983) f�r water 

de l ivered for domestic and pub l ic use in Co lorado . The est imates do rot inc l ude water 

de l ivered for industria l and commerC1 a l  use . 

2 .  I nc ludes estimates for Adams , Arapahoe, Boulder, Denver , Doug las, E lbert , Jefferson , and We ld 

count ies . 

3 .  I nc l udes estimates for K i t  Carson, l incol n ,  logan , Washington, and Weld count ies . 
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to sel l thei r water al l ocat i on ri ghts . Th i s  coul d be a measurabl e 
i mpact to those current users who sel l the i r water ri ghts , but i t  woul d 
be the i r dec i s i on and they woul d be compen sated . Otherw i s e ,  there woul d 
be no i mpact to surface water use . By u s i ng the augmentat i on process , 
fl ow of South Pl atte Ri ver water down stream of the SSC woul d be ma i n ­
tai ned at current l evel s .  However , depend i ng on l ocat i on of the poi nt 
of d i vers i on of purchased water ri ghts , there may be smal l changes i n  
fl ow over short reaches o f  the ri ver . These woul d not have any hydrol og i c  
i mpact . Actual purchase of CBT water for augmentat i on woul d range from 
88 to 1 70 acre - ft duri ng the peak demand year 1 992 , because of poss i bl e  
transmi ss i on l osses . Th i s  purchase represents on the average l ess than 
0 . 1  percent of the total CBT water transferred per year . 

Off- s i te water use probabl y woul d be suppl i ed by wel l s  not requ i r i ng 
surface water augmentat i on .  However , i f  any o f  the off- s i te water were 
to be taken from wel l s  requ i ri ng augmentat i on ,  i t  woul d req u i re an add i ­
t i onal use of 775 to 1 , 550 acre - ft of water from the CBT . Th i s  st i l l  
represents l ess than 1 percent of the current CBT al l ocat i on s ,  wh i ch are 
about 245 , OOn acre - ft/yr. Any requi red augmentat i on woul d be obta i ned 
through purch ase of water ri ghts . 

2 .  Operati ons 

The proposed water supply source for SSC operat i ons woul d be ground ­
water . Groundwater augmentat i on by CBT water woul d be used duri ng SSC 
operat i on s ,  pri mari l y  for the i ndustri al water suppl y .  Th i s  woul d be an 
annual requ i rement of about 1 , 300 acre- ft ,  or 1 , 300 to 2 , 600 acre - ft of 
CBT water purchased per year . Add an est i mated 475  to 6 1 0  acre- ft of 
off- s i te use i n  Morgan County ,  or 475 to 1 , 220 acre-ft of CBT water , and 
the potent i al total demand i s  1 , 775 to 3 , 820 acre - ft .  Currentl y ,  thi s 
represents onl y from 0 . 7  to 1 . 5  percent of the average CBT water 
al l ocat i on .  
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A .  Surface Runoff 

Water Resource� Assessments 
I l l i no i s  39 

The I l l i noi s s i te i s  l ocated about 40 mi west of Ch i cago . The eastern 
port i on of the s i te conta i ns numerous smal l commun i ti es that are 
experi enci ng rap i d  urban devel opment . Th i s  area al so i ncl udes  the 
Fermi 1 ab property , wh i ch woul d provide  the project i njector and booster 
fac i l i t i es al ong wi th much of the requ i red campus compl ex . The western 
port ion of the project i s  s i tuated i n  a predomi nantly agri cul tural area . 
The s i te and reg i onal areas associ ated wi th hydrol og i c  i mpacts are shown 
i n  F igure 7 - 3 . 

Because most of the surface fac i l i t i es necessary for the SSC campus  
al ready exi st at  Fermi 1 ab in  I l l i no i s ,  the SSC fac i l i ty wou l d  cause  a 
smal l er i mpact to surface water than wou l d  occur i f  new fac i l i t i es were 
devel oped . Total  ant i c i pated l and d i sturbance at the I l l i no i s s i te i s  
about 500 acres . Constructi on i n  the campus area shoul d d i sturb l ess 
than 1 90 acres , i ncl ud i ng l and cl eari ng , devel opment of s i te access , and 
other associ ated d i sturbances such as spoi l s  p i l es .  The i nj ector/booster 
connector tunnel construct i on wou l d  d i sturb approx i matel y 5 acres for 
excavat i on ,  stockp i l i ng ,  s i te access ,  and other associ ated d i sturbances . 
The l atter d i sturbance woul d be short- term , l ast i ng only unt i l construc ­
t i on i s  compl eted , the excavat i on i s  fi l l ed ,  and the surface returned to 
preconstruct i on cond i t i on s . When combi ned , the total i s  1 95 acres (0 . 3  
mi 2 )  o f  d i sturbed area i n  the Kress  Creek bas i n ,  a 3 . 6 -mi 2 waters hed , 
tri but ary to  the Du Page Ri ver . Thu s ,  about 8 percent of the watershed 
woul d be d i sturbed and wi th the pl ent i ful ra i nfal l i n  the reg i on ,  about 
34  i nch/yr ( U . S .  Env i ronmental Sci ence Servi ces Admi n i strat i on 1 968) , 
may cause a measurabl e i mpact . However ,  wi th the use of detent i on 
bas i n s ,  surface storage ,  and other stormwater management measures , th i s  
i mpact coul d be mi t i gated and reduced t o  a negl i g i bl e  l evel . 

Other parts of the SSC fac i l i ty that wou l d  cause surface d i sturbance are 
the servi ce areas ( F l  through F9 at about 4 acres each ) ,  and the i nter­
med i ate access areas ( El through E I 0 ,  at 1 to 2 acres each ) .  The d i s ­
turbed area est i mates for these fac i l i t i es i ncl ude actual l and cl eared 
for the bu i l d i ng ,  stag i ng s i te access , and other act i vi t i es such as 
spoi l s  p i l es .  S i nce n o  fi rm construct i on pl ans exi st for any s i te ,  
these est i mates of d i sturbed areas are general and con servat i ve .  Al l o f  
the access and servi ce areas are d i stri buted around the ri ng and , there­
fore , represent smal l areas of d i sturbance wi th i n  d i fferent watershed s .  
The i mpact o f  these d i sturbances t o  surface runoff wou l d  be neg l i g i bl e .  

B .  Dra i nage Network 

Onl y  four fac i l i t i es for the proposed I l l i no i s l ocat i on have potent i al 
for caus i ng stream channel rel ocat i on .  Wel ch Creek woul d  have two of 
these fac i l i t i es l ocated near the stream channel ; F5 wou l d  be wi th i n  
about 200 ft o f  the fl oodpl a i n  and K4 woul d l i e i mmed i ately adj acent to 
the fl oodpl a i n .  These fac i l i t i es create a smal l potent i al for channel 
rel ocat i on ,  but a l most no change in dra i nage area . S i mi l arl y ,  two 
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fac i l i t i es i n  the Kress  Creek watershed woul d be near or in the stream 
channel : J3 woul d be w i th i n  1 , 000 ft of the fl oodpl a i n  and J6 wou l d  
encroach the enti re fl oodpl a i n .  I f  stream d i vers i ons are necessary at -
e i ther of these l ocat i on s  i t  wou l d  not i nvol ve any changes to the 
drai nage area of  Kress  Creek or i ts tri butar i es . W i thout any change to 
dra i nage areas , the i mpacts to the dra i nage network from any of the four 
fac i l i t i es woul d ,  therefore , be negl i g i bl e .  Impacts to the fl oodpl a i ns 
are d i scus sed i n  the fol l owi ng sect i on .  

C .  Fl oodpl a i ns 

. The ent i re SSC reg i on i n  I l l i no i s  has been i ncl uded i n  the nat i onal 
fl ood i nsurance program , and FEMA Fl ood I n surance Rate Maps have been 
prepared ( Federal Emergency Management Agency 1 98 1 a ,  1 98 1 b ,  1 981c , 
1 98 1 d ,  1 981 e ,  1 98 1f ,  1 982a , 1 982b,  1 982c , 1 982d , 1 982e , 1 982f ,  1 985a , 
1 985b ,  1 986a ,  1 986b , 1 987 ) . Th i s  i ncl udes al l of the uni ncorporated 
areas of DuPage , Kane , and Kendal l count i e s  and several i ncorporated 
commun i t i es .  Therefore , i n  prepari ng th i s  fl oodpl a i n  assessment , the 
FEMA maps were used . DOE has i n i t i ated i nformal consul tat i on wi th the 
Ch i cago Di strict Corps of Eng i neers concern i ng fl oodpl a i ns . I f  the 
I l l i no i s  s i te were sel ected , duri ng preconstructi on analyse s ,  geotech ­
n i cal and other envi ronmental stud i es wou l d  b e  performed t o  veri fy the 
fol l owi ng assessment as part of final project des i gn .  

The four fac i l i t i es i dent i fi ed i n  Sect i on B . , Dra i nage Networks , al l 
have 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 fi c  deta i l s  o n  where the bu i l d i ngs and other surface structures  
woul d be pl aced wi th i n  the area . Therefore , a d i scu s s i on of fl oodpl a i n  
encroachment can only address very general concerns . Surface structures 
wou l d  occupy only a part of the area needed for each fac i l i ty ,  and the 
l �cat i on of these structures wi th i n  the area rema i n s fl ex i bl e  i n  most 
cases . The four fac i l i t i es wi th potent i al fl oodpl a i n  encroachment woul d 
i mpact only Wel ch Creek i n  the far cl uster and Kress Creek i n  the near 
cl uster ; the F5 and K4 fac i l i t i es are l ocated al ong the former , and the 
J3 and J6 fac i l i t i es next to the l atter . 

Serv i ce area F5 i s  currently l ocated wi th i n  about 200 ft of  the Wel ch 
Cree k fl oodpl ai n ,  wh i ch i s  about 300 to 600 ft wi de ( F i gure 7 - 4 ) . 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 dera ­
t i on i s  needed . However , adj ustment i n  bu i l d i ng l ocat i on coul d l i ke ly  
m i t i gate any potent i al i mpacts . Impacts to the  Wel ch Creek fl oodpl a i n  
from the F 5  fac i l i ty shoul d ,  therefore , be negl i g i bl e .  

Experi mental hal l K4 l i es i mmed i ately adjacent to the Wel ch Creek 
fl oodpl a i n ,  wh i ch i s  about 750 to 1 , 000 ft w i de ( F i gure 7 - 5 ) �  Wh i l e  
not an encroachment th i s  i s  cl ose enough to deserve con s i derat i on dur i ng 
fi nal  des i gn . Th i s  part i cul ar fac i l i ty shoul d be eas i l y mi t i gated by 
l ayout of the fac i l i ty duri ng fi nal project des i gn . As a resul t the 
i mpact 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 .  
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K4 ENCROACHMENT ON WELCH CREEK FLOODPLAIN 
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External beam access area J3 i s  wi th i n  1 , 000 ft of the fl oodpl a i n  of 
Kress  Creek ( F i gure 7 - 6 ) . Th i s  i s  cl ose enough that further con s i der­
at i on i s  warranted . Very l i ttl e has been determi ned about the l ayout of 
the J areas , but 40 acres woul d prov i de some fl ex i b i l i ty i n  arrangement 
of the surface structures . Thus , des i gn m i t i gat i on al l ows avo i d i ng any 
i mpact to the fl oodpl a i n  of Kress Creek from J3 . 

Faci l i ty J 6 ,  as currently l ocated , covers the enti re wi dth of the fl ood ­
pl a i n  of Kress  Creek w ith  i ts northeast corner ( F i gure 7 - 7 ) . Th i s  i s  a 
measurabl e i mpact , w i th some potenti al for mi t i gat i on through des i gn 
l ayout or channel d i vers i on .  One potenti al mi t i gat i on woul d be rel ocat ­
i ng ,  at des i gn stage , surface structures i n  fl ood fri nge rather than i n  
fl oodway ( structures l ocated i n  fl ood fri nge woul d not s i gn i fi cant ly  
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 detai l ed eval uat i on of th i s  probl em woul 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 . 

O .  Surface Eros i on 

Con struct i on act i v i t i es cause surface d i sturbances by cl ear i ng vegeta­
t i on ,  grad i ng ,  excavat i ng ,  and other con structi on equi pment movement . 
Th i s  d i sturbance occurs pri mari l y  at the s i te ,  but woul d al so i nduce a 
reg i onal d i sturbance by access road con struct i on ,  ra i l road l i ne exten ­
s i on ,  new water l i nes , new sewers , a new wastewater treatment pl ant , and 
new gas l i ne s .  A d i scuss i on of these features as proposed for the 
I I I  i no i s fac i l  i ty i s  g i ven in Append i x  1 ,  Sect i on 1 . 2 . 3 .  

Actual construct i on act i v i ty for the I l l i no i s  s i te wou l d  be rel at i vely 
l i m i ted .  Two types of d i sturbance woul d be i nvol ved , surface devel op­
ment and open excavat i on .  The s i te wou l d  h ave about 190  acres of  campus 
d i sturbed , because of the proposed use of ex i st i ng Fermi l ab fac i l i t i es .  
Ten access areas ( El through E I 0 )  wou l d  d i sturb 1 to 2 acres each , 
spread around the r i ng .  N i ne serv i ce areas out s i de the campus ( F l  
through F 9 )  wou l d  each d i sturb about 4 acres , al so even ly  spread around 
the ri ng .  

Onl y  one area o f  open excavat i on wou l d  be neces sary ,  for a connector 
tunnel l i nk i ng the ma in SSC tunnel w i th the Fermi l ab tunnel , to be used 
as the i njector/booster for the fac i l i ty .  The actual excavat i on area 
wou l d  on l y  be 5 acres . 

The most d i sturbed watershed woul d be Kress Creek ,  wh i ch conta i n s the 
campus area and the i njector/booster excavat i on .  Th i s  represents a d i s ­
turbed area o f  approxi mately  1 95 acres ( 0 . 3  mi 2 )  i n  a 1 2 . 6 -m i 2 watershed , 
or about 2 percent of the watershed . Other d i sturbed areas are qu i te 
evenl y  d i stri buted around the ri ng and among other watersheds , wi th no 
d i.sturbance represent i ng more than 2 percent of the watershed area i n  
wh i ch i t  i s  l ocated and most bei ng l ess than 1 percent o f  the watershed . 
None of th i s d i sturbance con sti tutes more than a negl i g i bl e  i mpact to 
the streams from i ncreased surface eros i on .  Short reache s no more than 
1 00 to 200 ft l ong , adj acent to construct i on or excavat i on areas , may 
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J3 ENCROACHMENT ON KRESS CREEK FLOODPLAIN 
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J6  ENCROACHMENT ON KRESS CREEK FLOODPLAIN 
ILLINOIS SITE 
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experi ence short -term ,  mi nor accumul at i ons  of sedi ment . However , th i s  � 

sedi mentat i on can be reduced to negl i g i bl e  l evel s w ith  the use of sed i ­
ment traps and bas i ns .  

There i s  a potent i al for construct i on - rel ated i mpacts to fi el d t i l e ­
dra i ns i n  the southwest quadrant of the r i ng at the I l l i no i s  s i te .  I f  
dra i n  t i l es become bl ocked there i s  a potenti al for fi el ds t o  fl ood , 
damag i ng crops . Poss i bl e  approaches to avo i d  or mi t i gate i mpacts to 
t i l e-dra i n  systems i ncl ude : sh i fti ng construct i on l ocat i on s  away from 
i dent i fi ed dra i n s ,  red i recti ng drai ns around construct i on s i te s ,  and 
rei nforc i ng dra i n  t i l es that pass beneath new road or ra i l  l i nes . 

Reg i onal l y ,  i mprov i ng access  to the s i te for transportat i on and ut i l i ­
t i es woul d add a mi nor amount of add i t i onal surface d i sturbance . One 
tol l way i nterchange , one major i ntersect i on ,  4 mi  of i mproved h i ghway , 
1 6  mi  of i mproved roads , 3 mi  of new roads , and 0 . 8  mi  of ra i l road 
s i d i ng woul d al so  be d i sturbed around the proposed ri ng .  New water , 
sewer , and gas l i nes woul d al so cause mi nor , wel l - d i stri buted d i stur­
bances around the fac i l i ty .  

E .  Channel Ero s i on 

Channel eros i on i mpacts resul t from i ncreases i n  surface water runoff 
and greater streamfl ow . The h i gher channel -formi ng d i scharges woul d 
i ncrease and apply greater eros i ve power to the channel . I n  I l l i no i s ,  
l and surface d i sturbance and change caused by the SSC fac i l i ty construe 
t i on woul d be smal l ,  and as d i scus sed earl i er under Surface Runoff ( Sec  
t i on 7 . 1 . 3 . 3 . A) ,  the expected i ncrease in  runoff woul d be  negl i g i bl e .  
Therefore , streamfl ow shoul d rema i n  cl ose to exi st i ng cond i t i ons  near 
the fac i l i ty ,  even i n  the campus area . Th i s  woul d mean a very smal l 
i ncrease i n  ero s i ve power and a negl i g i bl e  i mpact on channel eros i on ,  
both near the s i te and reg i onal l y .  

F .  Water Qual i ty 

1 .  Con struct i on 
I 

Impacts to surface water qual i ty can be caused by SSC constructi on both 
d i rectly and i nd i rectl y .  D i rectly affecti ng water qual i ty are surface � 
eros i on ,  channel eros i on ,  pol l utant washoff, dewateri ng , i ncreased wa st� ­
water treatment pl ant effl uent , and l eachate runoff from tunnel spoi l s  . 

p i l es .  The SSC fac i l i ty can i nd i rectly  affect surface water qual i ty I 
through eros i on and pol l utant washoff from areas devel oped because of i J ­
mi grat i on i nduced by the project . Add i t i onal wastewater treatment as ­
soc i ated wi th th i s  secondary devel opment woul d al so be an i nd i rect i mpa t .  

The Kress  Creek watershed conta i ns the l argest concentrat i on of surface I 
d i sturbance . However ,  as descri bed previ ously i n  Sect i on D . , Surface 

. 

Ero s i on ,  and Secti on E . , Channel Eros i on ,  the eros i on shoul d be negl i - I 

g i bl e .  Therefore , l i ttl e add i t i onal sed i ment woul d be contri buted tO I 
the stream channel s ,  and the natural water qual i ty shoul d be affected I 
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very l i ttl e by i ncreased sed i ment l oads . Short channel reaches « 1 , 000 
ft ) near construct i on act i v i ty may experi ence some mi nor,  temporary water 
qual i ty i mpacts from sed i mentat i on .  Such measurabl e i mpacts can be 
effect i ve ly  mi t i gated wi th  sed imentat i on bas i ns and traps , reduc i ng the 
res i dual i mpact to negl i g i bl e  l evel s .  

Pol l utant washoff from SSC constructi on areas or devel oped fac i l i t i es 
shoul d be rel at i ve ly  smal l . The campus area i s  al ready devel oped , so 
l i ttl e add i t i onal constructi on woul d be necessary .  Act i vi ty at t he 
campus woul d not i ncrease apprec i ably e i ther, so auto emi ss i ons and 
other pol l utant sources contri but i ng to washoff woul d not i ncrease by 
much . The i mpact to surface water qual i ty resul t i ng from any pol l utant 
washoff i s ,  therefore , expected to be negl i g i bl e .  

Dewater i ng or removal of groundwater i nfl ow from the tunnel at the  
I l l i no i s  s i te woul d  requi re sed i mentati on ponds to control t h i s water , 
as descri bed i n  Append i x  1 0  ( Sect i on 10 . 2 . 3 . 3 . B) . Pl ans for treat i ng 
wastewater from tunnel dewateri ng shoul d be further eval uated duri ng 
fi nal s i te des i gn .  W i th adequate treatment , impacts to  surface water 
qual i ty from tunnel dewater i ng woul d be negl i g i bl e .  

I ncreases to wastewater d i scharge woul d occur at the Batav i a  treatment 
pl ant d i scharg i ng i nto  the Fox Ri ver , the Naperv i l l e  Spri ngbrook treat­
ment pl ant d i scharg i ng to the DuPage R i ver ,  and a treatment pl ant that 
woul d be bu i l t  near the far cl uster d i scharg i ng to Wel ch Creek ,  a tri bu­
tary to the  Fox Ri ver.  Amounts of i ncrease of treated effl uent from 
these p l ants are not known at th i s t i me .  However ,  any i ncreases wi t h i n  
t he i r  current operati ng capaci ty woul d b e  covered under t he i r  effl uent 
d i scharge qual i ty l i mi t at i ons . If  expans i on of capac i ty i s  necessary 
because of  these i ncreased l oads ,  water qual i ty concerns wou l d be 
addressed t hrough a change in current NPDES permi ts  or appli cat i on for a 
new one . The permi t process woul d ensure that add i t i onal  wastewater 
d i scharged to t hese streams woul d be acceptabl e for the water qual i ty 
cl ass i fi cati on of  the stream . Therefore , i mpacts to surface water qual ­
i ty from add i t i onal  wastewater d i scharges shoul d be negl i g i bl e .  

No potenti al  l eachates that coul d · be produced by the tunnel spoi l s  have 
been i denti fi ed .  The proposed d i sposal of tunnel spoi l s  in act i ve 
quarr i es for bl end i ng w i t h  the quarry product al so  mi n i mi zes  potent i al 
i mpacts to  surface water qual i ty .  

Indi rect reg i onal  i mpacts to s urface water qual i ty woul d  resul t from 
i n -m i grat i on i nd uced by the  SSC project . Expected add i t i onal wastewater 
treatment l oads can be est i mated by compari ng popul ati on i ncrease pro ­
j ect i ons  to  exi s t i ng sewage treatment pl ant capac i t i es .  As descri bed i n  
Appendi x  5 ,  Sect i on 5 . 3 . 8 . 1 ,  DuPage and Kane counti es each have s i x  
exi st i ng wastewater treatment pl ants w i t h  a n  aggregate exces s  capaci ty 
of 1 2 . 2  and 1 5 . 4  mi l l i on gal/d , respecti vel y .  The expected peak 
popul ati on growth in each county through 1 992 i s  about 2 , 000 peopl e i n  
DuPage and about 3 , 600 i n  Kane (Appendi x  1 4 ,  Sect i on 1 4 . 1 . 3 . 3 ) . U s i ng 
an average of 1 00 gal/d of add i t i onal wastewater from each i nd i v i dual , 
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expected SSC i ncreases to off- s i te treatment woul d be 1 . 6 percent and 
2 . 3  percent of the ex i st i ng excess  capac i ty i n  DuPage and Kane count i es ,  
respect i ve ly  ( I l l i no i s Envi ronmental Protecti on Agency , D i v i s i on of 
Water Pol l ut i on Control 1 988) . Thus , expected i ncreases are wel l w i t h i  
the ex i st i ng capac i t i es ,  assumi ng a n  even d i stri but i on among the pl ants . 
Because these treatment pl ants are permi tted for d i scharge l oads wi th i n  
the i r  capac i t i es ,  these i ncreases shoul d cause a negl i g i bl e  i mpact to 
surface water qual i ty .  

2 .  Operat i ons  

The  onl y area of concern for surface water qual i ty i mpacts as soc i ated i 
wi th SSC operat i ons  woul d be d i scharge of wastewater and/or cool i ng tow�r 
bl owdown i nto surface waters . Wastewater and cool i ng tower bl owdown I 
from the campus are a ,  i njector compl ex , exper imental hal l s  K1  and K2 , I 
and serv i ce area F5 woul d be col l ected and sent to the Batav i a treatmentl 
pl ant . Th i s  woul d be an add i t i onal l oad i ng of 150 , 000 to 225 , 000 gal/d i 
on the Batav i a pl ant . Combi ned wi th an expected 1 50 , 000 gal /d of • 
sewage , the total add i t i onal l oad from operat i ons  woul d be 300 , 000 to 
375 , 000 gal/d . Ex i st i ng excess capac i ty avai l abl e at the Batav i a  pl ant : 
i s  920 , 000 gal /d ( I l l i no i s Envi ronmental Protecti on Agency , D i v i s i on of I 
Water Pol l ut i on Control  1988) . Thus , add i t i onal wastewater treatment I 

woul d requ i re about one - th i rd of the exi sti ng excess  capac i ty .  Because I 
th i s  i s  wi th i n  the exi sti ng pl ant capac i ty ,  wh i ch has an NPDES permi t ,  ! 
th i s  shoul d only cause a negl i g i bl e  i mpact to water qual i ty .  The sewag� 
from the far cl uster area and other remote l ocat i ons  wi l l  be treated at ! 
a new Kanev i l l e  wastewater treatment pl ant . Cool i ng tower bl owdown fro� 
remote areas wi l l  be treated by a vacuum compress i on bri ne concentrator I 
un i t  or s i de - stream softener . 

. 

Expected off- s i te popul ati on i ncreases assoc i ated wi th SSC operat i ons  i 
woul d be approximate ly  1 , 800 peopl e i n  DuPage County and 3 , 400 i n  Kane ! 
County . Th i s  represents an i ncrease i n  wastewater producti on of 1 80 , 000 
gal/d and 340 , 000 gal/d i n  each of these count i e s ,  respect i vel y .  Th i s  I 
woul d  st i l l  be a very smal l percentage of exi sti ng pl ant capac i t i es for i 
e i ther of these count i es ( I l l i no i s Envi ronmental Protect i on Agency , 
D i v i s i on of Water Pol l ut i on Control 1988) . 

G .  Surface Water Use 

1 .  Construct i on 

The proposed water supply for the I l l i no i s  s i te con struct i on i s  ground- I 
water ; no surface water woul d be used . General use duri ng construct i on I 
has been est i mated for the peri od 1989 to 1 995 for the fac i l i ty ,  and i s  ! 
i ncl uded i n  Tabl e 7 - 1 .  Off- s i te use duri ng constructi on has been est i -� 
mated by county and i s  presented i n  Tabl e 7 - 4 .  The only current use of 
surface water for water suppl y i s  Fermi l ab i tsel f .  No use of th i s  wate 
i s  proposed for con struct i on purposes ;  thus there woul d be no  i mpact of I the project on surface water sources . � 

i 
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Tabl e 7-4 

ESTIMATED OFF-SITE DOMESTIC WATER USE 
DURING SSC CONSTRUCTION AND OPERATIONS IN ILLINOISl  

Loca t i on 

DuPage County 

Kane County 

Cook County 

Other Nearby 
Count ies2 

TOTAL 

Water Use During Const ruct ion 
(acre-ft/yr) 

1 989 1 990 1 991 1 992 1993 1 994 1995 

25 85 155 165 1 50 160 140 

40 1 50 275 300 270 295 265 

45 130 250 260 220 2 1 5  160 

125 415 775 825 730 760 640 

Water Use 
During Operat ions 

( acre-ft/yr) 

l l 5  - 1 50 

220 - 285 ·  

1 2 5  - 1 7 5  

60 - 80 

520 - 690 

1 .  Est imated domest i c  water use i s  based on popu lat i on project ions mu l t i p l ied by a factor of 7 5  
ga l lons/d/capita.  Th i s  factor i s  based on est imates prov ided i n  So l l ey et a l .  ( 1 983 ) for water 
de l ivered for domest i c  and pub l ic use in I l l i no i s .  The est imates do not include water 
de l ivered for i ndustr ia l and conmerc i a l  use . 

2 .  I nc ludes est imates for Kenda l l ,  Boone , DeKa l b ,  Lake , McHenry. and Wi l l  count i es .  

2 .  Operat i ons 

The proposed SSC operat i ons  water supp ly  woul d be groundwater . There­
fore , water used at the s i te dur i ng operat i ons woul d be deri ved enti rel y 
from groundwater,  w ith  the except i on of the current Fermi l ab i ndustri al 
water system, wh i ch woul d  not be mod i fi ed by SSC operat i ons . Therefore , 
no i mpacts to  surface water s ources are expected . 

A port i on of  the Fox R i ver water currently bei ng used by Ferm i l ab coul d 
eventual l y  supp ly  the SSC . Th i s  woul d reduce the i ncremental on - s i te 
water need for SSC operat i ons  at the proposed I l l i no i s  s i te .  However , 
as Fermi l ab act i v i ti es are pl anned to cont i nue , the amount of any 
transfer of supply woul d l i kely be smal l .  
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A .  Surface Runoff 
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Hydrol og i c  cond i t i ons of the l ocal basins  incl ude l ow rel i ef and poor 
drai nage . Because the cl imate i s  wet with potenti al for i ntense 
rai nfal l ,  runoff increases could be important .  However ,  the i neffi ci ent 
natural dra i nage systems woul d tend to dampen changes caused by surface 
d i sturbances . The s i te and regional areas associ ated wi th hydrol og i c  
i mpact s are shown i n  F i gure 7-8.  

Total d i st urbed area at the Mi ch i gan s i te is ant i ci pated to be about 
1 , 080 acres . D i sturbed surfaces woul d i ncl ude about 480 acres i n  the 
campus and i nj ector areas , and about 80 acres for other pri mary fac i l ­
i t i es d i stri buted el sewhere around the ring . The campus and i njector 
area fi gure assumes that about 200 acres of the campus  woul d be 
d i sturbed , and about 280 acres woul d be d i sturbed for the i nj ector/ 
booster compl ex . The l atter d i sturbance woul d i ncl ude about 1 20 acres 
of open excavat i on ,  and the rest woul d be used for stockp i l i ng ,  stag i ng ,  I 
access , and other associ ated s urface d i sturbances . Th i s  d i sturbance i 
fal l s  with i n  the Thornappl e  Creek watershed , wh i ch i s  a tri butary to 

. 

Orchard Cree k .  I t  represents about 7 . 5  percent of  the Thornappl e  Creek 
dra i nage area , and about 1 percent of the Orchard Creek watershed area . 
There i s  a moderate amount of  rai nfal l i n  t he area ( about 3 1  i nch/yr) 
d i stri buted t h roughout the year ( U . S .  Env i ronmental Sci ences Serv i ces 
Admi n i strat i on 1 988) . Potenti al exi sts for l arge rai nfal l s  ( 3 . 5  inches 
and 3 . 7  i nches respecti vely for the 50- and 1 00 -yr,  6 - hr storms ) wi th 
thunderstorms occurri ng about 46 t imes per year ( U . S .  Weather Bureau 
1 96 1 ) . Therefore , the d i sturbances may cause a measurabl e i mpact to 
Thornappl e Creek d i scharges ,  but woul d have onl y  a negl i g i bl e  i mpact on 
Orchard Creek . W ith  the use of detent i on bas i n s ,  potent i al impacts to 
Thornappl e Creek coul d be reduced to negl i g i bl e  l evel s .  Surface 
d i st urbance el sewhere around the ring woul d be much smal l er i n  any g i ven 
watershed , no more than about 5 acres for a s i ngl e faci l i ty .  These 
other d i sturbances , therefore , woul d  be a very smal l percentage of the 
l and area in bas i ns where they fal l ,  and woul d have negl i g i bl e  runoff ' 

i ncrease impacts . 

On a reg i onal scal e ,  d i st urbances caused d i rectly by SSC devel opment I 
woul d be about 480 acres i n  the campus and i nj ector area and 1 , 080 acres I 
for the ent i re s i te .  The watersheds under con s i derat i on on the reg i onal I 
scal e are much l arge r .  Thus , the percentage of d i sturbed area  woul d be 

. 

smal l er ,  and i t  i s  d i stri buted among many watersheds . 

B .  Dra i nage Network 

The only drai nage network mod i fi cat i ons  ant i c i pated for the SSC proj ect 
i n  M i c h i gan woul d be i n  the i nj ector and booster compl ex cut- and - fi l l  
construct i on .  Because thi s woul d only be a temporary channel d i vers i on I of  l ess  than 50 ·ft on a very smal l stream i n  two o r  three l ocat i ons  i n  a ,  
staged sequence , the i mpact from th i s  drai nage mod i fi cat i on woul d be 
negl i g i bl e .  Thi s woul d be on Thornappl e  Creek and tri butari es , and 
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woul d i nvol ve essent i al l y no changes in dra i nage area . None of the 
other SSC faci l i t i es woul d requ i re stream d i vers i ons  or dra i nage network 
mod i fi cat i on . Therefore , s i te v i c i n i ty i mpacts outs i de the campus  and 
i nj ector compl ex woul d be neg l i g i bl e . Reg i onal i mpacts from drai nage 
pattern mod i fi cat i on ,  i ncl ud i ng both pri mary s i te construct i on and 
secondary development effects ,  woul d al so be negl i g i bl e .  Thi s con ­
cl us i on al so accounts for new tran sportat i on acces s  construct i on and i ts 
potenti al for caus i ng dra i nage network , i mpacts . 

C .  Fl oodpl a i n s  

Very l i ttl e of th i s  proposed s i te has been mapped for t h e  nati onal fl ood 
i nsurance program . FEMA Fl ood Insurance Rate Maps 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 i t  crosses the ri ng al ignment . Fl ood Hazard 
Boundary Maps have al so been prepared for other mi nor parts of Jackson 
and Ingham count i es ,  except the un i ncorporated areas of the coun t i e s  as 
a whol e .  Th i s  i nd i cate5 a rel at i ve ly  l ow potent i al for fl ood damage to 
i mproved propert i es i n  the s i te vi ci n i ty .  

I n  order t o  prepare th i s  fl oodpl a i n  assessment , U . S . G . S . Fl ood Prone 
Area Map s of the proposed SSC l ocat i on were u sed to determi ne whether 
any of the faci l i t i es may be i n  the 1 00-yr fl oodpl a i n (Menerey 1 988 ) . 
Temporary fl oodpl a i n  encroachment because of construct i on act i v i t i es 
woul d l i ke ly  occur on Thornappl e Creek where i t  passes through the 
i nj ector and booster areas ( F i gure 7 - SA) , and to a l esser extent i n  the 
campus area . The cut - and - fi l l  con struct i on of the i njector and booster 
tunnel s woul d 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 on s  probabl y woul d  
encroach on the fl oodpl a i n  temporari l y ,  espec i al l y where the tunnel 
al i gnment crosses the creek . Al though  the creek i s  a smal l one ( l ess 
than a 1 0 -mi 2 drai nage area) , th i s  i mpact coul d be measurable .  Three 
serv i ce areas , Fl ( F i g ure 7 -8B) , F2 ( F i gure 1 - 8C ) , and F6 ( F i gure 7 - 80) 
al l may , depend i ng upon fi nal des i gn ,  encroach on fl oodpl a i ns . Fl  and 

! 

F2 coul d encroach upon the Portage Ri ver fl oodpl a i n ,  wh i ch has an 
upstream watershed of 80 m i 2 .  Even wi thout m i t i g at i on the encroachment 
i mpacts are l i ke ly  to be mi 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 m i 2 ;  however the i mpacts are expected to be mi nor . 
M i t i gati on by rel ocat i ng these faci l i t i es to m i n i mi ze the fl oodpl ai n 
encroachment i s  the best i n i t i al strategy . Protect i on from or 
con f inement 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 effect i ve ly  
reduce the  i mpact . No  other potent i al fl oodpl ai n encroachments exi st at I 
the other SSC surface fac i l i ti e s  and , therefore , no add i t i onal fl ood ­
pl a i n encroachment i mpacts woul d be expected . 
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Fl ENCROACHMENT ON PORTAGE RIVER FLOODPLAIN 
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Fi gtlTe 7-SC 
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F6 ENCROACHMENT ON SYCAMORE CREEK FLOODPLAIN 
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D .  Surface Eros i on 
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The cl i mate , hydrolagic cond i t  ioos ,. and areas of dist .. rbaoce of the 
M i ch i gan s i te descri bed i n  Sect i on  7 . 1 .3 . 4 . 1.  wou l d  al so  have a beari ng 
on the potent i al for surface eros i on .  Add i t i onal l y ,  topography of  the 
d i sturbed areas , and the i r  nearness to stream channel s ,  woul d  affect 
th i s i mpact . The Mi chi gan s i te has very l i ttl e rel i ef ( <250 ft ) , and 
very shal l ow sl opes i n  i ts gl aci ated terra i n .  The campus and i nj ector 
compl ex have Thornappl e Creek fl owi ng through the mi dd l e  of the most 
heav i l y  d i sturbed area i n  the SSC project . Outs i de th i s  are a ,  serv i ce 
areas F l , F2 , and F6 , and access area E2 are l ocated near channel s ;  F6 
i s  next to Sycamore C reek , and the rest are adjacent to Portage Ri ver . 

Construction act i v i ties i n  any of these areas coul d cause a l ocal l y  
measurabl e i ncrease i n  surface eros i on ,  and transport of sed i ment t o  the 
natural stream system . A properly i nstal l ed and wel l -ma i nta i ned sed i ­
ment trap and sed i ment bas i n  system coul d be effect ive i n  reduc i ng these 
i mpacts to negl i gi bl e level s .  However, i f  a l ess than i;deal system i s  
real i zed .  some i mpacts may occur 00 short stretches of Ttto.rnappl e Cree k ,  
Portage Ri ver , and Sycamore Creek . These i mpacts would con s i st of some ­
what h i gher-than-normal sed iment l oads and depos i t i on in stream reaches 
hundreds of feet l ong . Th i s  lllould be a short- term i!mpact , T ast i ng only 
dur i ng con struct i on ,  and woul d not be s i gn i fi cant . They woul d not have 
an i mpact as far downstream as Orchard Creek ,  the Grand R i ver,  or Red 
Cedar Creek .  Other rel ated s se  faci l ity construct i on d i sturbances such 
as new roads ,  i mproved roads , ra i l road l ines , water l i nes , sewer l i ne s , 
gas l i nes,  and el ectric T ines are al l  potential  eros i on sources . These 
are al l l i near fea.tures t hat would, cross watersheds  and woul d be more 
eas i l y  control led for erosion and sedimentati on .  Thus , thei r i mpact i s  
expected to be negl i g i bl e .  

Reg i onal i mpacts from surface eros i on woul d be negl igi bl e even wi thout 
mi t i gat i on .  The Grand Ri ver at lans i ng  includes  al most the enti re SSC 
project i n  its  dra i nage , as wel l as a s i zabl e portion of the reg i onal 
dra i nage . The approximate surface d i sturbance for the enti re SSC proj­
ect wou ld  be about 1 , 080 acres , or approximatel y 2 DTP , whi l e  the Grand 
Ri ver drai nage i s  1 , 230 mi 2 •  Thus , l ocal ly  important erosion i mpacts  
d i mi n i sh qui ckl y  when cons i dered on the regional scal e .  

E .  Channel  Eros i on 

Channel eros i on i mpacts are d i rectl y rel ated to runoff i ncreases , and 
the nature of  the channel rece i v i ng the greater runoff amounts . M i ch i ­
gan stream channel s i n  the v i c i n i ty of the proposed SSC s i te have abun­
dant  fi ne materi al in  the i r  banks , and are rel ativel y stable .  Channel 
eros i on i mpacts wou l d  be greatest on ThornappT e Creek down stream from 
the campus and i nj ector compl ex . Other areas of surface d i sturbance are 
smal l er and l es s  concentrated than the campu s .  These wou l d  cause negl i ­
g i bl e  surface runoff i ncreases , and woul d resul t i n  negl i g i bl e  channel 
eros i on i mpacts to the streams and ri vers dra i n i ng the proposed SSC 
l ocat i on .  Fac i l i ty i n frastructure wou l d  requ i re new tran sportati on 
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access and ut i l i ty l i nes  that coul d affect channel ero s i on i f  i t  i s  
great enough to i ncrease surface runoff . Th i s  i s  expected to be a 

, negl i g i bl e  i mpact . 

F .  Water Qual i ty 

1 .  Construct i on 

i 

Impacts to surface water qual i ty caused by the SSC fac i l i ty may come I 
from surface eros i on ,  channel eros i on ,  pol l utant washoff, dewateri ng th� 
tunnel , i ncreased wastewater treatment pl ant effl uent , and l eachate run-I 
off from tunnel spoi l s  p i l es .  Wh i l e  most of these i mpacts wou l d  be I 
d i rectl y  from SSC devel opment , some may resul t i nd i rectly from i n - I 
mi grat i on of peopl e rel ocat i ng to the area of the SSC fac i l i ty .  I 
Surface eros i on wou l d  be a measurabl e i mpact on onl y a few short reaches

il 
of stream i n  the proj ect area ,  as descri bed i n  Sect i on 7 . 1 . 3 . 4 . 0 ,  
Surface Eros i on .  Th i s  may produce a measurabl e i mpact t o  the water I 
qual i ty of these streams i n  these reaches but probabl y not beyond . Such l  
an i mpact wou l d  be short -term and negl i g i bl e .  . 

Dewater i ng or removal of groundwater i nfl ow from the tunnel at the 
M i ch i gan s i te wou l d  i ncl ude treatment wi th carbon fi l trat i on and 
re i nj ect i on i nto the ground ( see Append i x  1 0 ,  Sect i on 1 0 . 2 . 3 . 4 . B  for 
detai l s ) .  Because there woul d be no d i scharge to surface waters , no 
water qual i ty i mpacts are expected from dewater i ng tunnel construct i on .  

D i sposal o f  tunnel spoi l s  woul d have three general opt i ons , a s  descri bed l 
i n  Append i x  1 0 ,  Sect i on 10 . 2 . 3 . 4 . A .  These opt i on s  are : 1 )  reuse of 
i nert mater i al s ,  2)  d i sposal of i nert materi al s  in  quarri es , and 3 )  
d i sposa 1 o f  1 eachab 1 e materi a l  i n  l andfi 1 1  s .  Potent i a 1 water qual i ty 
probl ems w i th these opt i on s  cou l d  be caused by the stockp i l i ng process  
where eros i on of the p i l e  can occur , l ead i ng to off- s i te transport of I 
sed i ment . Thi s coul d be a s i gn i fi cant i mpact w i thout proper contai nment ! 
u s i ng per i meter berms and detent i on or retent i on bas i n s .  Even w ith  good i 
contai nment , there may st i l l  be res i dual impacts . However,  th i s  woul d 
be short-term and may not be s i gn i fi cant i f  stockp i l i ng i s  m i n i m i zed . 
Ul t i mate storage or d i sposal of nonl eachabl e mater i al s i n  l andfi l l s  
woul d resul t i n  a negl i g i bl e  i mpact to water qual i ty ,  because of the 
drai nage contai nment . Tunnel spoi l s  w ith  potent i al l y  h i gh l evel s of 
l eachabl e materi al s  woul d  be about 5 to 15 percent of the total . 
Potent i al l y _l eachabl e materi al s  are sul fur ,  pyr ite ,  and gypsum . Tunnel 
spoi l s  woul d be stockp i l ed and �nal yzed for l eachabl e mater i al s .  If  
determi ned to be  i nert� they woul d be  transported to quarr i es for reuse 
or d i sposal as fi l l . I f  they are determi ned to have unacceptabl e l evel s 
of del eteri ous  materi a 1 s ,  they woul d be transported to exi  st i ng Type I I  I 
or Type I I I  l andfi l l s  for control l ed d i sposal . Stockpi l i ng th i s 
materi al woul d l ast no  more than one or two weeks and no l eachate 
product i on i s  expected over th i s short peri od of t i me .  Landfi l l s  have 
permi ts because they can demonstrate surface and groundwater control s 
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that woul d contai n th i s  materi al . Therefore , d i sposal of potent i al l y 
l eachabl e materi al s i n  l andfi l l s  shoul d cause a neg l i g i bl e  i mpact to 
surface water qual i ty .  

Wastewater treatment p l ant i ncre�ses caused by i n -mi grat i on woul d occur 
pri mari l y  i n  I ngham and Jackson count i es .  SSC - i nduced popul at i on 
i ncreases expected by the peak of constructi on act i v i ty i n  1 992 woul d be 
approx i matel y 3 , 100  peopl e i n  I ngham County and 1 , 700 i n  Jac kson County . 
Assumi ng a 1 00 gal /d/cap i ta i ncrease i n  wastewater,  the i ncreased l oad 
on the sewage treatment pl ants i n  each county woul d be 3 1 0 , 000 gal /d and 
1 70 , 000 gal /d respect i vel y .  Th i s represents about 1 percent of the 
combi ned avai l abl e excess capac i ty in  I ngham County , and 2 percent of 
Jackson County ' s  avai l abl e excess . Because th i s  i ncrease  i s  w i t h i n the 
permi tted excess  capac i ty of ex i st i ng wastewater treatment systems , i t  
shou l d have a negl i g i bl e  i mpact on surface water qual i ty (Mi c h i gan 
Department of Natural Resources , Surface Water Qual i ty D i v i s i on 1 988 ) . 

2 .  Operat i ons  

The  onl y area of  concern for surface water qual i ty i mpacts duri ng SSC 
operat i on s  i s  d i sc harg i ng wastewater and/or cool i ng tower bl owdown i nto 
surface water . Cool i ng tower bl owdown coul d be handl ed by vacuum 
compres s i on un i ts ,  or by combi n i ng i t  wi th sewage and transport i ng i t  to 
ex i st i ng wastewater treatment pl ants . The fi rst process  woul d be 
sel f-conta i ned and has no d i scharge to surface waters and no i mpact on 
water qual i ty .  

The second opt i on coul d send approx i matel y 1 00 , 000 to 1 50 , 000 gal/d to 
the Stockbri dge  treatment pl ant . Another 1 50 , 000 g al /d of sewage from 
the campus  area woul d al so be treated . The exi st i ng ava i l abl e capac i ty 
at the  Stockbri dge pl ant i s  about 4 0 , 000 gal /d of pri mary treatment 
(M i ch i gan Department of Natural Resources , Surface Water Qual i ty 
D i v i s i on 1 988 ) . The state has proposed to expand and upgrade the 
treatment pl ant , acknowl edg i ng that the avai l abl e capac i ty woul d be 
exceeded w i th th i s  demand . Th i s  expan s i on woul d requ i re a change to the 
ex i st i ng NPDES permi t ,  or a new permi t .  Th i s woul d be a measurabl e 
i mpact to the rece i v i ng water qual i ty .  However,  i f  the system were 
upgraded to tert i ary treatment ,  as requ i red by the I S P ,  water qual i ty 
i mpact s may not be s i g n i fi cant . Other SSC areas wi l l  use  sept i c  tanks , 
dos i ng tanks , and l eachate fi e l ds . 

Off- s i te popul at i on i ncreases woul d al so pl ace a demand on wastewater 
treatment pl ant s pri mari l y  i n  I ngham and Jac kson count i e s .  Proj ected 
popu l at i on i ncreases caused by SSC operat i on s  are about 2 , 400 peopl e i n  
I ngham County and 1 , 400 i n  Jackson County . As sumi ng 1 00 gal /d/ cap i ta 
i ncrease i n  each of these count i es ,  the i ncrease i n  wastewater treatment 
demand woul d be about 1 percent and 2 percent of the comb i ned ava i l abl e 
excess  pl ant capac i ty i n  I ng ham and Jackson count i es ,  respect i vel y .  
Th i s  i ncrease i s  wi th i n  the exi st i ng ,  permi tted capac i t i es i n  these 
count i es ,  so it  shoul d have a negl i g i bl e  i mpact on surface water qual i ty 
(Mi c h i gan Department of Natural Resources , Surface Water Qual i ty 
Di v i s i on 1 988 ) . 
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1 .  Con struct i on 
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T h e  proposed con struct i on water suppl y a t  the Mi c h i gan s i te woul d be 
g roundwater .  General water use dur i ng construct i on has  been est i mated 
for the peri od 1 989 to 1 995 for the fac i l i ty ,  and i s  i ncl uded i n  
Tabl e 7 - 1 .  Off- s i te water use duri ng the same peri od has been est i mate� 
by county and i s  presented i n  Tabl e 7 - 5 . S i nce use of surface water h a s  
not been proposed for any o f  t h e  construct i on act i v i t i es ,  d i rect i mpacts  
to surface water use  shou l d  not occur . I nd i rect off- s i te water use  
i ncreases may occur for the  Ann Arbor water supply  system because of  the  
i n -mi grat i on pred i cted for Washtenaw County . Th i s  system is  suppl i ed 
ma i nl y  by surface water ( about 80 percent ) , and had a total use i n  1 984  
of about 1 8 , 000 acre - ft .  The peak water use duri ng construct i on i s  
pred i cted for 1992 at about 1 80 acre-ft , or about 1 percent of the 
current suppl y .  I 
An al ternat i ve source of water for both d i rect and i nd i rect uses i s  the I 
abundant surface water that i s  character i st i c of the reg i on and general �y 
underdevel oped . For exampl e ,  the average d i sch arge of the Grand Ri ver . 
at Eaton Rap i d s  was 462 ft 3/s dur i ng the per i od from 1 950 to 1 982 . Th i s  
i s  an average annual d i scharge of aprox i mately  334 , 400 acre- ft/yr . Mean 
monthly fl ows are as l ow as 138 ft 3/s or 1 0 , 000 acre- ft/month for the I 

month of September (He i nzman 1 988 ) . Some percentage ( l es s  than 40 per - : 
cent )  of t h i s fl ow i s  used for cool i ng at el ectri c power pl ants near 
Lan s i ng . 

Annual water wi thdrawal s for al l major uses i n  I ngham County are 
est i mated at 485 acre- ft/day . Of th i s ,  78 percent (378 acre- ft/day) i s  I 
from surface water sources . Most surface water wi thdrawal s occur i n  t he  
northern part of the county at  some d i stance from the Stoc kbr i dge s i te ,  
pr imar i l y  from four thermoel ectri c power pl ants i n  the Lan s i ng/East 
Lan s i ng are a .  Three of the n i ne publ i c  water supply  systems in Ingham 
County are l ocated near the Stockbri dge s i te .  However , these and other . 
mun i c i pal water supply  systems i n  the county rel y  ent i rely  on ground ­
water wi thdrawal s ( Van Ti l 1 988) . 

Annual water wi thdrawal s for al l major uses i n  Jackson County are est i - I 

mated at 58 acre- ft/day . Of th i s , l l  percent ( 6 . 4  acre - ft/day )  i s  from 
surface water sources . There are no thermoel ectri c  power pl ants i n  the 
county ; therefore , overal l water wi thdrawal s are s i gn i fi cantl y l ower 
than for Ingham County . Thi rteen publ i c  water suppl y systems are oper­
ated throughout Jackson County , general l y  in  the central and southern 
parts of the county at some d i stance form the Stockbri dge s i te .  These 
systems rel y  ent i rel y on groundwater rather than surface water 
wi thdrawal s ( Van Ti l 1 988) . 
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Loca t i on 

I ngham County 

Jackson County 

Washtenaw County 

Other Nearby 
Count i es2 

TOTAL 

' Tabl e 7-5 

Water Resources Asses sments 
Mi ch i gan 62 ' 

ESTIMATED OFF-SITE DOMESTIC WATER USE 
DURING SSC CONSTRUCT ION AND OPERATIONS 

IN MICHIGANl 

Water Use Dur ing Construct i on 
(acre-ft/yr) 

1989 1990 1991 1992 1993 1994 1995 

40 1 60 290 310 280 305 260 

20 80 160 1 75 155 170 145 

2 5  9 0  1 6 5  180 160 1 75 1 50 

...1 .2 ...!Q ...!Q ...!Q ...!Q ...!Q 

86 335 625 675 605 660 565 

Water Use Duri ng Opera t i ons 
( acre-ft/yr) 

195 - 245 

1 10 - 1 40 

1 10 - 140 

5 

420 - 530 

1 .  Est imated domest i c  water use i s  based on popu l a t i on project i ons mu l t i p l ied by a factor of 
90 ga l/d/cap i t a .  Th i s  factor i s  based on est imates prov i ded i n  Sol ley e t  a l .  ( 1983 ) for water 
del ivered for domest i c  and pub l ic use in M i ch i gan . The est imates do not i nc l ude water 
de l ivered for i ndustr i a l  and commerc i a l  use . 

2 .  I nc l udes est imates for Ca lhoun.  Eaton . H i l l sda l e .  Lenawee . L i v i ngston . Sh i awassee , and Wayne 
count i e s .  
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2 .  Operat i ons  
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Groundwater has been proposed as the source for al l SSC operat i ons  water 
use . Expected on - s i te and off- site  water use  i s  presented i n  Tabl es 7 - 1  
and 7 - 5 . N o  on - s i te ,  operat i onal surface water u s e  i s  proposed . I n  the 
reg i on near the SSC s i te ,  onl y the Ann Arbor water suppl y system currently  
uses  surface water sources . Potent i al i ncreases in  water use in  Washtenaw 
County are expected to be about 1 1 0 to 140 acre- ft/yr.  Th i s  represents 
a very smal l port i on of the current water use i n  the county « 1  percent 
of the 1984 water use ) . 
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7 . 1 . 3 . 5  North Carol i na 

A .  Surface Runoff 

Water Resources Assessments 
North Carol i n a  64 

The North (arol i n a  s i te i s  l ocated i n  a rural area of the P iedmont 
Phys i ograph i c  Provi nce . Hydrol ogi c cond i t i ons  are fai rly typ i cal of the 
P i edmont ; l ow to moderate rel i ef wi th a wel l -d i stributed stre am channel 
network , and good drai nage . The hydrol og i c  features that coul d be 
i mpacted by surface d i sturbance are shown i n  F i g ure 7 -9 . 

Total d i sturbed area ant i c i pated at the North C arol i na s i te i s  about 
1 , 9 1 5  acres . Surface areas d i sturbed woul d i ncl ude about 480 acres i n  
the campus and i nj ector compl ex , and another 80 acres for pri mary 
fac i l i t i es spread around the r i ng .  The campus and i njector areas are 
drai ned by Knap of Reeds Cree k ,  and a tri butary to Knap of Reeds Creek 
known as Camp Cree k .  These streams are tri butary to Lake Butner . They 
have a combi ned drai nage area of al most 1 6  mi 2 ,  wh i ch woul d make the 
d i sturbed area about 5 percent of the total watershed . A substant i al 
amount of rai nfal l occurs i n  the area ( about 46 i nch/yr) , wel l d i s ­
tri buted throughout the year . Thunderstorms occur on the average of 62 
t i mes per year . Thu s ,  a change in surface characteri st i c s  coul d affect 
runoff . 

The d i sturbed area i n  the campus and i njector compl ex coul d h ave a mea ­
surabl e i mpact o n  runoff and i ncrease fl ows i n  Knap o f  Reeds Creek . 
However , w i th the use of detent i on and retent i on bas i n s ,  the res i dual 
i mpacts of i ncreas i ng runoff coul d be kept negl i g i bl e .  The other d i s ­
turbed surfaces associ ated wi th the SSC fac i l i ty con struct i on woul d 
represent a much smal l er percentage of other dra i n age  areas , and they 
woul d cause onl y  negl i g i bl e  i mpacts . Reg i onal l y ,  the pri mary SSC proj ­
ect fac i l i ty and the secondary hous i ng devel opment for proj ect personnel 
woul d cause some surface d i sturbance , but these woul d represent a very 
smal l percentage of reg i onal watershed areas  and shoul d cause onl y  a 
negl i g i bl e  i mpact to runoff . 

B .  Dra i nage Network 

Construct i on of the i njector and booster tunnel compl ex woul d requ i re 
approxi matel y 6 . 5  mi  of cut - and -fi l l  operat i ons , wh i ch woul d cross  Knap 
of Reeds Creek three t i mes and tri butar i e s  four t i mes . Each channel 
cros s i ng woul d requ i re some type of temporary stream channel d i vers i on ,  
wh i ch woul d probabl y be l es s  than 500 ft i n  l ength . Each of these 
d i ver s i on s  woul d not i nvol ve any real change i n  drai nage are a .  W i th 
proper stag i ng and other protect i on measures , the res i dual i mpact from 
these dra i nage pattern mod i fi cat i ons  shoul d be negl i g i bl e .  No other 
fac i l i t i es around the r i ng shoul d requ i re any dra i nage pattern mod i fi ca ­
t i ons  duri ng the con struct i on per i od ,  and they shoul d h ave no i mpact . 

Reg i onal  i mpacts from drai nage mod i fi cat i on woul d be negl i g i bl e .  The 
i njector and booster areas stream d i vers i on woul d h ave a very l ocal i zed 
effect , and secondary drai nage mod i fi cat i on for hou s i ng devel opment 
shoul d be very l i m i ted , thus , a negl i g i bl e  reg i onal  i mpact . 
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C .  Fl oodpl a i ns 
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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 nat i onal fl ood i nsurance program . However,  onl y Durham 
County i s  mapped to the deta i l  of the FEMA Fl ood Insurance Rate Maps . 
Granv i l l e  and Person counti es are onl y  shown on Fl ood Hazard Boundary 
Maps . The l ack  of compl ete coverage by FEMA Fl ood I n surance Rate Maps 
i nd i cates a l ow potenti al for fl ood damage to occur on any i mproved 
propert i es .  The area i s  rural wi th l i ttl e devel opment i n  the form of 
houses or other bui l d i ng s . Duri ng preconstruct i on anal yses , geotech ­
n i cal and other env i ronmental stud i es woul d be performed to veri fy these 
data as part of fi nal proj ect des i gn . 

In  prepari ng thi s fl oodpl a i n  assessment� the avai l abl e fEMA maps were 
used to determ i ne whether any of the proposed faci l  i ti es woul d be i n  the 
1 00-yr fl oodpl a i n  ( FEMA 1 978a , 1 978b , 1 979 ) . DOE has  i n i t i ated i nformal 
consul t at i on wi th the Wi l mi ngton D i str i ct Corps of Eng i neers concern i ng 
fl oodpl a i n  encroachment (Woodbury 1 988) . 

Temporary fl oodpl a i n  encroachment i s  i nev i tabl e from construct i on and 
operat i on act i v i t i es i n  area B ,  the i njector compl ex , and from future 
act i v i t i es i n  area C ( F i gure 7 -9A) . Other areas w i t h  potent i al fl ood ­
pl a i n  i nvol vement i ncl ude : access area E2 ( F i gure 7 - 98) ; beam access  
area J6 ( F i gure 7 - 9C ) ; experi mental hal l K6 ( F i gure 7 -90) ; beam access  
area J5  ( F i gure 7 - 9 E ) ; and beam access area J2 ( F i gure 7 -9f) . Beam 
access area J6 and expe r i mental hal l K6 both show potent i al encroachment 
exceedi 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 mi 2 ) ,  therefore mi t i gat i on 
act i v i t i e s  shoul d reduce or el imi n ate any upstream fl ood i ng i mpacts . 
Beam access  area J2 has a l arge upstream watershed area ( 1 4 1  mi 2 ) ,  but 
al ong wi th beam access  are a  J5 and access area E3 , these areas onl y  show 
mi nor encroachment i nto the fl oodpl ain and are not l i ke l y  to create up­
stream fl ood i ng .  Because the exi st i ng fl oodpl a i n  mappi ng of these 
l ocat i ons , w i th the Fl ood Hazard Boundary Maps , i s  not deta i l ed enough 
to make measurements of fl oodpl a i n  encroachment ,  no actual numbers are 
g i ven . These encroachments coul d al l produce i mpacts i ncl udi ng l ocal 
fl ood i ng of the i r adj acent streams i f  the encroachment i s  great enough . 
Encroachment on Knap of Reeds Creek from the i njector and booster 
compl ex ( Area B) can be m i t i gated wi th l evee or berm construct i on duri ng 
cut - and - fi l l  operat i ons . The res i dual fl oodpl a i n  encroachment i mpacts 
here woul d then be negl i g i bl e .  Encroachments  at the other l ocat i ons may 
be avoi ded through adjustments of the final fac i l i ty l ocat i on .  I f  th i s  
i s  not poss i bl e ,  m i t i gati on w ith  l evees i s  al so an al ternat i ve .  In  
e i ther cas e ,  the  res i dual impact wou l d  be  negl i g i bl e .  

Construct i on of new roads to provi de access to the SSC fac i l i ty wou l d  be 
exten s i ve for the campus area . A total of 23 . 3  mi of new four- to s i x­
l ane roadways woul d be constructed to prov i de eas i er acces s  to the campus 
area . 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 des i red connect i ons to other 
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E2 ENCROACHMENT ON NORTH FLAT RIVER FLOODPLAIN 
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Fi gure 7-9C 

J6 ENCROACHMENT ON DICKENS CREEK FLOODPLAIN 
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K6 ENCROACHMENT ON GRASSY CREEK FLOODPLAIN 
NORTH CAROLINA SITE 

SSCAP07C3278874 

I 
" 

I 

, , , , , I • I 

o 2000 4000 

�I ����I ___ iiill 
SCALE FEET 

, 
I 

\ 
1 00  Year '\ 

Floodplain ' - - -}' 
Boundary , ! ,J' �,.rt' 

Source: Federal Emergency Management Agency, 1 978L 

E I S  Vol ume IV  Appe�d i x  7 



SSCAP07C3278875 

Fi gure 7-9E 

Wlter Resources Assessments  
North C arol i r. a 7 1  
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exi st i ng roads and the campus , these stream cros s i ngs cannot be avo i ded . 
An add i t i onal  1 2 . 3  mi  of new ,  two - l ane paved access roads woul d be bu i l t  
for the other fac i l i t i es around the r i ng .  Most of these roads are i n  
short stretches of l e ss  than 1 mi , one of wh i ch may cross Grassy Cree k ,  
to connect wi th expe r i mental hal l KG . Th i s  stream cros s i ng may not be 
necessary ,  depend i ng on the f i nal road l ocat i on .  A total of 1 . 3 mi of 
new one- l ane gravel road s woul d be bu i l t  to prov i de access to the i nter­
med i ate access areas ( E l through E9) . None of these short roads are 
expected to cross any i dent i fi ed stream channel s .  I f  proper care i s  
taken i n  roadway fi l l  pl acement and cul vert or bri dge des i gn ,  these 
fl oodpl a i n  cros s i ngs woul d have a negl i g i bl e  i mpact to upstream fl ood i ng .  

I n  general , fl oodpl a i n  encroachments only i mpact upstream fl ood i ng by 
con str i ct i ng the fl oodpl a i n ,  caus i ng backwater effect s .  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 R i ver ( at 
E2) , and the Fl at R i ver ( at a new four- l ane h i ghway cross i ng ) . Both of 
these have rel at i ve l y  smal l waters heds of l ess  than 1 50 m i 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 .  

D .  Surface Eros i on 

As descri bed wi th greater detai l i n  Sect i on 7 . 1 . 3 . 5 . A , Surface Runoff , 
the cl i mate of the North Carol i na s i te has a moderate amount of prec i p i ­
tat i on ,  w i th a s i zabl e number of thunderstorms prov i d i ng i nten se ra i n ­
fal l ,  pr imar i l y  i n  summe r .  The s i te i s  al so wel l dra i ned wi th moder­
atel y steep topography . The campus and i njector areas wou l d  have the 
greatest concentrat i on of d i sturbed l and surface exposed to eros i on 
dur i ng the con struct i on per i od ,  w i th smal l er amounts d i sturbed for the 
construct i on of other fac i l i t i es around the r i ng .  I n  add i t i on to Knap 
of Reeds Creek wi th the campus d i sturbance i n  i t s watershed and cl ose to 
i ts channel , Fl at R i ver and South Fl at R i ver , D i al Creek ( al l  tri but ary 
to the Neuse R i ver) , and Grassy Creek ( tr i butary to the Roanoke R i ver ) , 
al l have SSC fac i l i t i es i n  the v i c i n i ty of the i r  channel s .  

These d i sturbances coul d cause a measurabl e i ncrease i n  surface eros i on 
and sed i ment transport to l i mi ted reaches of each of these channel s .  A 
properl y i n stal l ed and wel l -ma i ntai ned sed i ment bas i n  and trap system 
cou l d  be effect i ve i n  reduc i ng these i mpacts to negl i g i bl e  l evel s .  Un ­
fortunatel y ,  i f  the system i s  l es s  than i deal , some i mpacts may occur on 
short stretches of the Fl at R i ver ,  South Fl at Ri ver ,  D i al Cree k ,  D i c ken s 
Creek,  and Gras sy Creek . The i mpact woul d con s i st of somewhat h i gher­
than -normal sed i ment l oads and depos i t i on in  stream channel reaches hun­
dreds of feet l ong . The i mpact to Knap of Reeds Creek coul d be wors e ,  
w i th s i gn i fi cantl y h i gher sed i ment l oads and depos i t i on ,  because of the 
l arge proport i on of d i sturbed area . However , al l of these i mpacts wou l d  
be short -term ,  con struct i on - peri od i mpacts , and except for t h e  Knap of 
Reeds Cree k ,  they woul d not be s i gn i f i cant . Surface eros i on i mpacts may 
wel l be s i gn i fi cant on Knap of Reeds Creek because of i t s nearness  to 
the d i sturbed area . 
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Other SSC con struct i on act i v i t i es woul d cause d i sturbances w ith  road 
con struct i on and i mprovement , and new water ,  sewer, gas , and el ectri c 
l i nes to  be i nstal l ed .  Because these are al l l i near features t hat tra­
verse d i fferent watershed s ,  ero s i on and sedi ment control and contai nment 
can be qu i te effect i ve .  Therefore , mi t i gat i on w ith  s i l t  fences , berms , 
and other measures shoul d reduce these i mpacts to negl i g i bl e  l evel s .  

The 1 7  proposed , surface di sposal s i tes for tunnel spoi l s  woul d have some 
potenti al for eros i on and transport of sed i ment off s i t e .  Four factors 
affect th i s  potent i al : topography , surface area of spoi l s , amount and 
type of rai nfal l ,  and nearness to streams . The spoi l s  d i sposal s i te s  
were sel ected to  mi n i mi ze off- s i te transport of sedi ment us i ng cri teri a 
such as requ i ri ng s l opes l es s  than 6 percent ,  and n atural forested 
buffers surroundi ng the s i tes . Th i s  woul d tend to  offset other factors 
such as a rel a t i vely h i gh annual rai nfal l [ about 46 i nch/yr (U . S .  
Env i ronmental Sci ence Serv i ces Admi n i strat i on 1 968) ] ,  wi th poten t i al for 
h i g h - i ntens i ty ra i ns [ about 62 thunderstorms per year (U . S . Weather 
Bureau 1 961 ) ] ,  nearness to streams at most s i te s ,  and a surface area of 
about 75  acres of  spoi l s . The i mpact of these d i sposal s i tes on surface 
eros i on woul d be measurabl e ,  and coul d be s i gn i fi cant on short stretches 
of channel i mmed i atel y downstream from d i sposal s i tes . These woul d be 
mostly smal l tri butari es  of streams i n  the Tar and Fl at Ri ver basi ns . 
Th i s  shoul d be only a short-term i mpact , however , l ast i ng u nt i l  vegeta­
t i on can stabi l i ze the d i sposal p i l es .  

E .  Channel E ros i on 

Runoff i ncreases are expected to be mi nor,  espec i al l y after retent i on 
and detent i on bas i ns are empl oyed . Natural stream channel s i n  the 
proj ect v i c i n i ty general l y  h ave  stabl e banks with adequate amounts of 
cohesi ve fi ne  materi al s  to res i st channel enl argement . Knap of Reeds 
Creek and i ts tri butary , Camp Creek , pass d i rectly t hrough the c ampus 
and i nj ector areas where d i sturbances woul d be the most concentrated . 
I f  surface runoff mi t i gati on were not pl anned , measurabl e i mpacts from 
channel eros i on mi ght occur as a resul t of i ncreased runoff . However , 
surface runoff woul d be m i t i gated , as descri bed i n  Secti on 7 . 1 . 3 . 5 . A ,  
and channel eros i on i mpacts shoul d thus be negl i g i bl e . Other channel s 
dra i n i ng the ri ng area wou l d  contai n  far l es s  d i sturbed l and , thus 
runoff shoul d not i nc rease measurably in  thei r watersheds , and the 
i mpacts from c h annel eros i on on these streams shoul d be negl i g i bl e .  

Reg i ona l  i mpacts from channel ero s i on because o f  d i rect SSC a ct i v i t i es 
woul d al so be negl i g i bl e . Any i ncreases i n  c h annel eros i on wou l d  be 
l ocal i zed near the new SSC fac i l i t i es and tran sport at i on and u t i l i t i es 
ri ghts- of-way, and these woul d be neg l i g i bl e  when cons i dered a s  part of 
the l arger Neuse , Roanoke , or Tar ri ver bas i n s  of the reg i on .  
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Impacts to surface water qual i ty may come from surface eros i on ,  channel 
eros i on ,  pol l utant washoff , dewatering the tunnel , and i ncreased 
wastewater treatment pl ant effl uent . Most of these woul d be a d i rect 
res ul t of the SSC devel opment ; some may al so resul t i nd i rectly  from 
i n -mi grat i on of peopl e for the fac i l i ty .  

Surface eros i on woul d resul t i n  a meas urabl e i mpact on only a few short 
reaches of stream i n  the proj ect area , as descri bed i n  Sect i on 7 . 1 . 3 . 5 . 0 .  
Th i s  may produce a n  i mpact to  the water qual i ty of these streams i n  
these reaches , but probabl y not beyond . / Such an i mpact woul d be short ­
term and not s i gn i fi cant . 

Dewater i ng of tunnel construct i on operat i ons wou l d  occur wi th the water 
d i scharged i nto one or two sed i mentat i on ponds . Water i n  the ponds then 
may be d i scharged to the nearest stream system , used for construct i on ,  
or re i njected i nto the groundwater . Re i nj ected water shoul d not i mpact 
surface water qual i ty .  Water used for con struct i on i s  not asses sed here 
because i t  was cons i dered under constructi on act i v i ty i mpacts ( surface 
eros i on )  and pol l utant washoff i mpacts to water qual i ty .  Water 
d i scharged to  natural stream systems may cause a measurabl e i mpact i f  
the sedi mentat i on ponds are not effect i ve .  Thi s woul d i mpact only short 
stream reaches , woul d not be a s i gn i fi cant i mpact , and wou l d be 
short- term ,  duri ng construct i on onl y .  

Tunnel spoi l s  woul d be d i sposed of at nearby l ocat i ons sel ected wi th 
several i mportant cri teri a to mi n i mi ze eros i on and tran sport of spoi l s  
materi al . I n  add i t i on to , or poss i bly  i nstead of these s i tes , spoi l s  
materi al may be sol d or g i ven to l ocal aggregate producers . Use of  the 
l atter opt i on woul d cause only a negl i g i bl e  i mpact to surface water 
qual i ty i n  the area because the control s are al ready enforced at 
aggregate producti on pl ants . 

The nearby d i sposal s i tes wou l d  produce some sed i mentat i on i n  l ocal  
streams , as  d i scussed in  Sect i on 7 . 1 . 3 . 5 . 0 .  Such sedi mentat i on al so 
causes i mpacts to the water qual i ty of these streams by i ncreas i ng tur­
b i d i ty ,  nutri ent l evel s ,  and other consti tuents i n  the water . Impacts 
to surface water qual i ty from th i s  d i sposal opt i on woul d  be measurabl e 
for rel at i vely short stretches (s  1 , 000 ft ) duri ng the peri od of  con ­
struct i on .  Degradat i on of water qual i ty wou l d  be worst duri ng i nd i v i d ­
ual runoff events , and woul d i mprove as fl ows return t o  base fl ow con ­
d i t i on s .  Duri ng these worst cond i t i ons the water qual i ty i mpact woul d 
be s i gn i fi cant , but th i s  i s  general ly  a tran s i ent cond i t i on .  No poten­
t i al for l each i ng del eteri ous materi al s from spo i l s  has been i dent i fi ed .  

I ncreases wastewater treatment pl ant d i scharges caused by the SSC 
fac i l i ty coul d occur at several treatment pl ants . Expected popul at i on 
i ncreases i n  the serv i ce area can be used to est i mate an i ncrease i n  the 
l oad to these sy stems . 
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The expected popul at i on i ncreases i n  Durham , Granvi l l e , and Person 
count i es caused by i n -m i grat i on dur i ng con struct i on woul d be about 
4 , 60 0 ,  900 , and 400 respect i vely by the peak year 1 992 . Assumi ng an 
i ncrease i n  wastewater of 1 00 gal/d per person , the i ncreased demand i n  
these count i es wou l d  be 460 , 000 gal/d , 9 0 , 000 gal/d , and 40 , 000 gal/d 
re spect i vel y .  Currentl y ,  there i s  no  ava i l abl e excess treatment 
capac i ty from the combi ned Durham County treatment pl ant s .  However ,  an 
expan s i on i s  pl anned as descri bed i n  Append i x  5 ,  Sect i on 5 . 5 . 8 . 1 ,  wh i ch 
woul d i ncrease the ava i l abl e capac i ty by at l east 8 mi l l i on gal/d . 
Therefore , the i ncreased off- s i te demand from the SSC project shou l d  be 
l ess than 1 0% of the rema i n i ng ava i l abl e capaci ty by 1 992 . Granv i l l e  
County currently has a total ava i l abl e capac i ty of 1 . 16 mi l l i on ga l/d , 
pr imari ly  from three treatment pl ants . Th i s  woul d be more than enough 
to treat the expected off- s i te i ncreases i n  wastewater . Person County 
has  no  ava i l abl e excess capac i ty ,  and no  pl ans to i ncrease the on ly  
pl ant currently handl i ng wastewater . Thu s ,  the  expected i ncrease i n  
wastewater woul d force expans i on of the Roxboro treatment pl ant i n  
Person County or force the construct i on of a new one (North Carol i n a 
D i v i s i on of Envi ronmental Management , Water Qual i ty Pl ann i ng Branch 
1 988) . 

The i ncrease i n  wastewater treated by pl ant s wi th ava i l abl e capac i ty i n  
Durham and Granv i l l e  coun t i e s  shoul d have a negl i g i bl e  i mpact on water 
qual i ty .  The i ncreases i n  Person County woul d requ i re expans i on i n  
capac i ty ,  and woul d requ i re a new NPDES perm i t  or a change i n  an 
exi st i ng one . Th i s  woul d cause d i scharges to Marl ow Creek ,  tri butary to 
the Roanoke system , and thus cou l d  have a measurabl e i mpact on surface 
water qual i ty to t h i s stream . However , because th i s add i t i onal 
d i scharge must be authori zed by an NPDES permi t ,  th i s  shoul d hel p 
mi n i mi ze the i mpact to surface water qual i ty so that i t  woul d not be 
s i gn i f icant . 

Reg i onal water qual i ty i mpacts from d i rect SSC construct i on act i v i ty 
woul d be negl i g i bl e .  Al l i mpacts at the s i te woul d be l ocal i zed on 
short stream reaches , and these effects woul d be smal l when the l arger 
Neuse , Roanoke , or Tar ri ver watersheds are con s i dered . Ind i rect 
i mpacts from off- s i te act i v i t i es woul d al so  be l ocal i zed and probably 
not const i tute an i mpact on the reg i onal scal e .  

2 .  Operat i ons  

The  on ly  area of concern for i mpacts to  surface water qual i ty dur i ng 
operat i ons  i s  the d i scharge of wastewater and/or cool i ng tower bl owdown 
i nto surface water . 

Wastewater and cool i ng tower bl owdown coul d be handl ed i n  d i fferent ways 
for the d i fferent fac i l i t i e s .  The campus area most l i kely  woul d combi ne  
domest i c  sewage wi th cool i ng tower bl owdown and  send it  to the Butner 
treatment pl an t .  The far cl uster wastewater and cool i ng tower bl owdown 
coul d be pumped from the soutwest quadrant and sent to the Durham- Eno 
wastewater treatment pl ant . The two northern quadrants woul d be sent to 
the Oxford- South treatment pl ant . 
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The Butner treatment pl ant , wh i ch i s  expand i ng ,  shoul d then have an 
excess capac i ty of about 1 . 1  mi l l i on gal /d . The d i rect operat i ons  
demand woul d be  about 1 50 , 000 gal/d for sewage and  about 1 00 , 000 to  
1 50 , 000 gal /d from coo l i ng tower bl owdown . If  al l of Granv i l l e  County 
i s  con s i dered and expected off- s i te wastewater treatment requ i rements 
i ncl uded , the i ncreased demand woul d be about 385 , 000 gal/d and the 
ava i l abl e capac i ty about 1 . 1 6 mi l l i on gal /d . Th us , i ncreases woul d be 
eas i l y h andl ed by the ava i l abl e capac i t i es of the Granv i l l e  County 
treatment pl ants (North Carol i n a  Di v i s i on of Env i ronmental Management , 
Water Qual i ty Pl ann i ng Branch 1 988) . 

The Eno Ri ver pl ant woul d have the capac i ty to eas i l y handl e the 
i ncrease i n  wastewater , but the Oxford - south fac i l i ty woul d not . There ­
fore one l og i cal al ternati ve i s  a new package treatment pl ant to h andl e 
wastewater and some cool i ng tower bl owdown . Th i s  woul d requ i re a new 
NPDES permi t to d i scharge i nto one of the Roanoke Ri ver tri butari es  to 
the north . The i ntroduct i on of wastewater d i scharges i nto a Roanoke 
Ri ver tri butary at the far cl uster coul d have a measurabl e i mpact to 
those surface waters . Tert i ary treatment and the NPDES permi t requ i re ­
ments woul d ensure that t he i mpact i s  not s i gn i fi cant . I n stead of 
tert i ary treatment , l and appl i cat i on systems m i ght be used to d i spose of 
the effl uent from the package treatment pl ant . At the remote serv i ce 
areas , sewage woul d be d i sposed of by sept i c  tanks and l each fi el ds . 

The i ncrease i n  treatment effl uent at the Butner pl ant , because i t  i s  
wi th i n  the permi tted avai l abl e capac i ty ,  shoul d h ave a negl i g i bl e  i mpact 
on the water qual i ty i n  Knap of Reeds Creek .  Al ternat i vel y ,  the campus 
area wastewater and cool i ng tower bl owdown coul d be treated by a package 
pl ant and subsequently d i sposed of by l and appl i cat i on systems . 

Reg i onal water qual i ty i mpacts from cool i ng tower bl owdown woul d be 
negl i g i bl e .  Remai n i ng cool i ng tower bl owdown water wi l l  be h andl ed by 
vacuum- compres s i on bri ne concentrator or s i de- stream softeners . 

G .  Surface Water Use 

1 .  Construct i on 

Proposed water supp ly  for the SSC i n  North Carol i na i s  pri nc i pal l y  sur­
face water . D i rect construct i on -peri od water use requi rements expected 
for the SSC fac i l i ty ,  i n  general , are g i ven i n  Tabl e 7 - 1 .  I nd i rect domes­
t i c  water use requi rements duri ng construct i on are g i ven in  Tabl e 7 - 6 .  
The proposed water suppl y i s  Lake Butner for the campus and i njector 
compl ex and near cl uster hal f of the ri ng ,  and Mayo Reservoi r for the 
far cl uster h al f  of the ri ng .  Lake Butner h as a current safe y i el d of 
about 1 0 , 000 acre- ft/yr , and an avai l abl e exce ss of 7 , 540 acre- ft/yr. 
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Tabl e 7-6 

ESTIMATED OFF-SITE DOMESTIC WATER USE 
DURING SSC CONSTRUCTION AND OPERATI ONS 

IN NORTH CAROLINAl 

locat i on Water Use Dur i ng Construct ion 
(acre-ft/yr ) 

Water Use Dur i ng Operat ions 
(acre-ft/yr) 

1989 1 990 1991 1992 1 993 1 994 1995 

Durham County 80 300 540 565 500 550 490 

Person County 5 25 45 50 40 45 40 

Granv i l le County 15 55 105 1 10 95 105 95 

Other Nearby 
Count ies in Ne2 180 560 1 , 020 1 , 015 840 875 730 

Other Nearby 
Count ies in VA3 ..lQ � .--.!1Q � � � -1Q 

TOTAL 300 1 , 005 1 . 830 1 . 855 1 . 565 1 . 665 1 . 425 

415 - 550 

35 - 45 

80 - 1 05 

605 - 815 

60 - 80 

1 . 195 - 1 .  595 

1 .  Est imated domest i c  water use i s  based on popu lat i on project i ons mult i p l ied by a factor of 
1 10 g a l /d/capita . Th i s  factor i s  based on est i mates prov ided i n  Sol ley et a l . ( 1 983 ) for 
water del ivered for domest i c  and pub l ic use i n  North Caro l i na .  The est imates do not i nc l ude 
water de l ivered for i ndustr i a l and commerc i a l  use . 

2 .  I nc ludes est imates for Alamance, Caswe l l .  Chatham, Frank l in .  Gu i l ford, Ha l i fax , Nash. 
Orange . Rock i ngham, Vance . Wake .  and Warren count ies . 

3 .  I nc ludes est imates for Charlotte, Ha l ifax, lunenburg, Mec k l enburg . and P i ttsylvan i a  count ies.  
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Mayo Reservo i r  has a current safe y i el d of over 22 , 000 acre- ft/yr , and 
an ava i l abl e excess of 1 3 , 800 acre - ft/yr (Sutherl and 1 988) . The total 
peak yearl y SSC con struct i on peri od demand woul d be 88 acre - ft i n  1992 , 
or l ess  than 2 percent of the ava i l abl e excess of e i ther of these supply 
sources . 

The est i mated peak off- s i te domesti c  water use a l so occurs i n  1 992 . For 
assessment purpose s ,  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  water suppl y reser­
voi rs , lake Mi ch i e  and the recently compl eted l i ttl e Ri ver Reservo i r .  
Add i t i onal demands i n  Granvi l l e  and Person counti es woul d be met by Kerr 
Reservo i r  and lake I saac Wal ton , respect i vel y .  The l i ttl e Ri ver Reservo i r  
has a safe yi el d  of 2 4 , 000 acre- ft/yr . Together wi th lake Mi ch i e ,  the 
two reservoi rs now prov i de Durham a comb i ned safe y i el d  of 47 , 500 
acre- ft/yr and an ava i l abl e excess of about 2 1 , 700 acre- ft/yr . There­
fore , the esti mated peak domesti c use i n  Durham County woul d be l ess 
than 3 percent of the excess . The con struct i on of the SSC at the pro ­
posed l ocat i on may i mpact the C i ty of Durham ' s future i ntent i on of 
i mpoundi ng the Fl at Ri ver for water supply purposes . I mpoundment of the 
Fl at Ri ver may i nundate some port i ons of the proposed SSC s i te .  Poten ­
t i al l y i nundated areas woul d i ncl ude J2 wh i ch i s  near the r i ver at an 
el evat i on of about 400 feet and woul d be bel ow the pl anned pool 
el evat i on .  

The current ava i l abl e excess from Kerr Reservo i r  i s  about 3 , 500 
acre -ft/yr . The esti mated peak domesti c use i n crease i n  Gran v i l l e  County 
woul d be l ess than 4 percent of th i s  excess . I n  Person County , the est i ­
mated peak domesti c use i ncrease i n  1 992 woul d be l ess than 2 percent of 
the current ava i l abl e excess water i n  lake I saac Wal ton , currently about 
4 , 700 acre - ft/yr . The i ncreased demand i n  other North Carol i na count i es ,  
and other V i rg i n i a  count i es ,  woul d  be spread over as many as 1 2  count i es , 
and probabl y no one system woul d experi ence more than 100  acre - ft/yr of  
add i t i onal domest i c  use . For  al l count i es ,  the i mpacts from the combi ned 
effects of d i rect SSC construct i on use of water and off- s i te i ncreases 
i n  domest i c  water use shoul d be negl i g i bl e  (Sutherl and 1 988) . 

2 .  Operat i ons  

The  expected operat i ons water use of  the SSC fac i l i ty woul d be 460 
acre- ft/yr from Mayo Reservo i r  and 1 , 7 1 5  acre�ft/yr from lake Butner 
(Tabl e 7 - 1 ) .  Th i s  i s  l ess than 4 percent of the avai l abl e excess water 
from Mayo Reservo i r ,  and 23 percent of the ava i l abl e excess from lake 
Butner . These i ncreased water use i mpacts are measurabl e and 
unavoi dabl e .  However , because they are wel l wi th i n  the ex i st i ng 
systems ' capaci t i es and avai l abl e excess water , they are not con s i dered 
as s i gn i fi cant i mpacts . 

Off- s i te water use project i ons  for the SSC operat i on s  per i od are g i ven 
by county i n  Tabl e 7 - 6 . As duri ng construct i on ,  i t  i s  assumed that the 
add i t i onal demand for water in Durham County woul d be met by the C i ty of 
Durham ' s water supply reservo i rs ,  lake Mi ch i e  and the l i ttl e Ri ver 
Re servo i r ;  the add i t i onal demand i n  Granvi l l e  and Person Count i es woul d 
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be met by Kerr Reservo i r  and lake I s sac Wal ton , respect i vel y .  The 
domest i c  water use proj ected for Durham County beg i nn i ng i n  1 996 i s  4 1 5  
t o  550 acre- ft/yr, o r  up t o  3 percent o f  the comb i ned excess o f  lake 
M i c h i e  and l i ttl e R i ver Reservoi r . Granv i l l e  County i s  expected to  have 
a domest i c  water use i ncrease of 80 to 1 05 acre- ft/yr, up to 3 percent 
of the currentl y  avai l abl e excess water from Kerr reservo i r .  Water use 
i n  Person County dur i ng the operat i ons peri od i s  projected to be 35  to  
45 acre� ft/yr , or up to 1 percent of the currently  ava i l abl e excess 
( Sutherl and 1 988) . 

These i ncreases from surface water sources const i tute a measurabl e 
reg i onal impact to  the water supply systems of the area . However, these 
i ncreases woul d probably not requ i re any changes to the exi st i ng systems , 
unl ess the ava i l abl e excess water decl i nes dramat i cal l y .  
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Hydrol og i c  cond i t i ons  at the proposed Tennessee sse s i te are character­
i zed by moderate to l ow rel i ef ,  bedrock channel s ,  and Karst features 
l i ke underground channel s ,  shal l ow s i n khol es , etc . Ra i nfal l - runoff 
rel at i onsh i ps are i mportant wi th a h i gh annual prec i p i tati on rate , and 
h i gh average fl ows per square mi l e  of watershed . The s i te i s  wel l 
drai ned and conta i n s  a vari ety of vegetat i ve l and cover . Hydrol og i c  and 
other features of the s i te and surround i ng area are shown i n  F i gure 7 - 1 0 .  

Total l and d i sturbance ant i c i pated at the Tennessee s i te i s  about 
1 , 490 acres . About 480 acres woul d be d i sturbed duri ng the construct i on 
of the sse campus and i nj ector fac i l i t i es .  These d i sturbed l ands woul d 
be primar i l y  concentrated i n  Armstrong Branch , a watershed of about 
1 0 -mi 2 tri butary to the West Fork Stones Ri ver . The d i sturbance i s ,  
therefore , about 7 . 5  percent of the total watershed area . Ra i nfal l i n  
the area i s  abundant , about 5 1  i nch/yr ( U . S .  Envi ronmental Sci ence Ser­
v i ces Admi n i strati on 1 968) , and the i nfrequent 50- and 1 00 -yr, 6 - hr 
storms are l arge ,  4 . 7  i nches and 5 . 0  i nches , respect i vely (U . S .  Weather 
Bureau 1 96 1 ) .  Th i s  coul d cause a measurabl e i ncrease in watershed 
runoff to Armstrong Branch .  However , w ith  the appl i cat i on of common 
stormwater management measures such as retent i on and detenti on bas i n s ,  
grass d i tches i nstead o f  curb and gutter dra i nage , etc . , th i s  i mpact 
coul d be reduced to negl i g i bl e  l evel s .  

Al l other sse fac i l i t i es around the ri ng cause l ess  than 5 acres of 
d i sturbance , and these shoul d have no more than negl i g i bl e  i mpacts to 
surface runoff . New roads , rai l roads , and ut i l i ty l i nes  woul d al so 
represent smal l areas of d i sturbance scattered about the reg i on .  

Reg i onal l y ,  the s i te d i sturbances are about 480 acres  i n  the campus and 
i nj ector area i n  Armstrong Branch , and about 1 , 490 acres for the enti re 
sse s i t e .  The watersheds under con s i derat i on woul d be much l arger , 
i . e . , Stones , Harpeth ,  and Duck ri vers . The outl et of Armstrong Branch 
i nto the West Fork Stones Ri ver i s  at l east 5 mi downstream from the 
campus area d i sturbance . The d i sturbed areas out s i de the campus area 
are widely scattered i n  smal l areas that are wel l upstream from the Duck 
and Harpeth ri vers . Therefore , the reg i onal i mpacts to surface runoff 
from the sse project i n  Tennes see woul d be negl i g i bl e .  

B .  Dra i nage Network 

No dra i nage d i vers i ons or major dra i n age pattern mod i fi cati ons are 
pl anned . A moderate amount of cut - and- fi l l  construct i on woul d be used 
on the i nj ector and booster areas , but these woul d be al most on the 
watershed d i v i de between Armstrong Branch and Overal l Creek ,  both of 
wh i ch are tri butary to the West Fork Stones Ri ver . Impacts to the 
dra i nage of th i s area woul d be negl i g i bl e .  El sewhere around the s i te ,  
and reg i onal l y ,  there woul d be no i mpacts to dra i nage patterns . 
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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 . However ,  on l y  Wi l l i amson County i s  shown on the more 
detai l ed Fl ood I n surance Rate Maps . Bedford , Marshal l ,  and Rutherford 
count i es are only shown on Fl ood Hazard Boundary Maps . The l ack of more 
deta i l ed coverage i nd i cates that there i s  a l ow potent i al for fl ood 
d amage i n  the area . I nd i cat i ve of th i s  i s  the rural nature of the 
Tennessee s i te l ocat i on ,  wi th scattered houses and few other bu i l d i ngs . 
Dur i ng preconstruct i on anal yses , geotechn i cal and other env i ronmental 
stud i es woul d be performed to veri fy th i s  as sessment as part of f i n al 
proj ect des i gn .  

The avai l abl e FEMA maps ( FEMA 1977 , 198 1 , 1 984a ,  1 984 b ,  1 988 a ,  1 988b)  
menti oned above were used in  prepari ng th i s  fl oodpl a i n  assessment , to 
determi ne whether any of the proposed fac i l i t i es may be in  the 100-yr 
fl oodpl a i n .  

Temporary encroachment i s  l i kely  on the Armstrong Branch from construc­
t i on of the campus fac i l i t i es or from the pl acement of bui l d i ngs or 
other structures ( F i gure 7 - 1 0A) . Serv i ce area F1 covers about 1 00 ft of 
a 3 00 - ft-wi de fl oodpl a i n .  Actual pl acement of surface structures i n  the 
campus area and i n  serv i ce areas rema i ns rel ati vely fl ex i bl e  at th i s  
t i me ,  and woul d  not be determi ned unt i l  a preferred s i te i s  sel ected and 
s i te - spec i f i c  desi gns  prepared . Potent i al encroachment i s  based on the 
actual l and areas and the i r l ocat i on on or near fl oodpl a i n s . Other SSC 
fac i l i t i es are l ocated near fl oodpl a i n  areas and , depend i ng upon fi nal 
des i gn ,  cou l d  al so affect upstream fl ood i ng .  These i ncl ude : beam zone 
access areas J2  ( F i gure 7 - 1 0B )  and J4 ( F i gure 7 - 10C) , and serv i ce area 
F l O  ( F i gure 7 - 1 0A) . 

I n  the campus area the new four- l ane  h i ghway prov i d i ng s i te access woul d 
cross Armstrong Branch , caus i ng potent i al encroachment . Both th i s en ­
croachment and the access road encroachment at E6 can be m i t i gated rel a ­
t i vely eas i l y because both streams are smal l (watershed areas <6 m i 2 )  
and the i r fl oodpl a i n s  only 200 to 300 ft wi de . Wi th proper des i gn of 
the bri dge or cul vert and poss i bl e  channel i mprovements , th i s  i mpact can 
be reduced to negl i g i bl e  l evel s at both pl aces . I ntermed i ate access  
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 ock i ng up to 50 percent of the fl oodpl a i n  cross  sect i on 
at that poi nt ( F i gure 7 - 1 00) . Th i s  encroachment can be m i t i gaged 
because of the smal l watershed area upstream ( l ess than 25 mi 2 ) ,  and 
w i th proper des i gn th i s  i mpact shoul d be negl i g i bl e .  

I ntermed i ate access area E 1  i s  l ocated whol l y  wi th i n  the Stones Ri ver 
fl oodpl a i n  ( F i gure 7 - 1 0E ) . At i ts narrowest po i nt adjacent to the fa ­
c i l i ty ,  the fl oodpl a i n  i s  a�prox i mately 2 , 500 feet w i de w i t h  an upstream 
watershed of l ess  than 8 mi ; the 200- foot wi dth of the fac i l i ty i s  not 
l i kely to create ' 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 
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J4 ENCROACHMENT ON STEWART CREEK FLOODPLAIN 
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E6 ENCROACHMENT ON SPRING CREEK FLOODPLAIN 
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faci l i ty on fl oodpl a i n  encroachment .  The F1 encroachment ( F i g ure 7 - 1 0F )  
h a s  both a new channel cross 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 smal l watershed 
of <5  m i 2 , so  mi t tgati ng 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 ,  however , 
shoul d be negl i g i bl e .  

D .  Surface Eros i on 

Surface d i sturbance , cl i mate , and hydrol og i c  cond i t i ons  woul d affect the 
potenti al for i ncreased surface eros i on from SSC construct i on .  These 
factors were d i scussed i n  Sect i on 7 . 1 . 3 . 6 . A .  Add i t i onal factors are the 
s i te topography and the prox i mi ty of d i sturbed areas to stream channel s .  
The topography of the s i te i s  rel at i vely shal l ow ,  at l east around the 
ri ng where the surface d i sturbances woul d occur .  However , a number of 
construct i on areas woul d be cl ose to stream channel s ,  al l owi ng transport 
of sedi ment off s i te .  The campus area and serv i ce area F l O  are cl ose to 
the Armstrong Branch channel . Serv i ce area F 1  and access area E2 are 
next to Chri stmas Cree k .  Serv i ce area F4 and access area E5  are 
adj acent to channel s i n  the North Fork Creek watershed . F i nal l y ,  
experi mental h al l K 6  and access area E6 are very cl ose t o  channel s i n  
the Spr i ng Creek watershed ( see F i gure 7 - 1 0 ) . These al l h ave the 
potenti al to cause measurabl e surface eros i on i mpacts to l ocal channel s .  

M i t i gati on  measures such as i n stal l at i on of sed i ment traps , sed i ment 
bas i n s  and surface cover , and construct i on stag i ng coul d be used to 
m i n i mi ze the amount of d i sturbed ground at any g i ven t i me ,  thus hel p i ng 
to control surface eros i on .  These measures woul d hel p reduce off- s i te 
sed i ment transport , but i t  i s  l i kely that some measurabl e i mpacts woul d 
resul t on short stretches of channel « 1 , 000 ft ) i mmed i atel y downstream 
from construct i on d i sturbances , pri mari ly  on Armstrong Branch . These 
woul d be short - term i mpacts not l i kely to be s i gn i fi cant . 

Reg i onal l y ,  there woul d be d i rect i mpacts from construct i on of new or 
i mproved roads , and from i n stal l at i on of new power l i nes , new water 
l i nes , a new sewer l i n e ,  and new gas l i nes . These i mpacts woul d be 
narrow , l i near d i sturbances that woul d cross many watersheds but not be 
concentrated i n  any one . Therefore , they are expected to have a 
neg l i g i bl e  i mpact on surface eros i on .  

E .  Channel Eros i on 

Runoff i ncreases and channel materi al cohes i veness control the l evel of 
i mpacts from channel eros i on .  I n  Tennessee , runoff i ncreases shou l d be 
smal l , and the h i gh percentage of bedrock i n  both channel  beds and banks 
woul d restri ct channel eros i on i mpacts . The i mpacts shoul d be negl i g i ­
bl e ,  even i f  m i t i gati on i s  not used to control or reduce surface runoff 
i ncreases . 
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Surface water qual i ty i mpacts coul d be caused by d i rect project act i v­
i t i es or by i nd i rect act i v i t i es rel ated to the proj ect . Spec i fi c  
resul ts  o f  these act i v i t i es ( resul ts such a s  surface and channel 
ero s i on , pol l utant washoff, tunnel dewaterin g ,  tunnel spo i l s  p i l es ,  and 
i ncreased wastewater treatment)  coul d cause a deteri orat i on of  the 
natural surface water qual i ty .  

Surface eros i on i s  expected to be h i ghest i n  Armstrong Branch , a l though 
i t  may be short term . Other streams that may experi ence s i mi l ar i mpacts 
are Chri stmas Creek tri butary to the West Fork Stones Ri ver,  and North 
Fork and Spri ng creeks , both tri butary to the Duck Ri ver . Water qual i ty 
i mpacts from add i t i onal  sed i ment l oads woul d be on the turb i d i ty ,  TDS , 
nutri ent , and other consti tuent l evel s .  Such i mpacts woul d be short 
term , l asti ng onl y  duri ng construct i on .  

I ncreases i n  pol l utant washoff caused by SSC con struct i on coul d be 
i mportant .  Devel opment bri ngs construct i on equi pment ,  surface d i stur­
bance ,  potent i al for sp i l l s , i ncreased emi s s i on s ,  and other sources of 
pol l utants . Th i s  coul d be a probl em in  h i gh l y  d i sturbed areas l i ke the 
campus where more pol l utants woul d concentrate . M i t i gat i on u s i ng reten ­
t i on bas i ns has proven most effec t i ve i n  trapp i ng pol l utants . 

Dewater i ng of tunnel construct i on operat i on s  i n  Tennessee woul d occur at 
each tunnel access  shaft wi th the water d i scharged i nto sed imentat i on 
ponds . Water i n  the ponds may then be d i scharged i nto the nearest 
stream system ,  used for construct i on ,  or re i njected i nto the grownd­
water;  whatever method i s  u sed , care wi l l  be  taken to control the  method 
and rate of d i scharge so that i t  does not unacceptably i mpact the 
sens i t i ve hydrol ogy and fauna of the karst and cave systems . Re i njected 
water shoul d not i mpact surface water qual i ty .  Water used for con struc ­
t i on i s  not assessed here because i t  was con s i dered under con struct i on 
act i v i ty i mpacts ( surface eros i on )  and pol l utant washoff i mpacts to 
water qual i ty .  Water d i scharged to natural stream systems may cause a 
measurabl e i mpact i f  th,e sed i mentat i on ponds .  are not effect i ve .  Th i s  
woul d i mpact on ly  short stream reaches , woul d not be a s i gn i fi c ant 
i mpact , and woul d  be short term ,  duri ng con struct i on onl y .  

Tunnel spo i l s  d i spo s al opt i ons  woul d  i ncl ude two poss i b i l i t i es for reuse 
( resal e for road construct i on and for l i mestone) and one for d i sposal 
( on - s i te d i sposal ) .  Proposed d i spos i t i on of spo i l s  i s  presented i n  
Sect i on 1 0 . 2 . 3 . 6  o f  Append i x  1 0 .  No potent i al l y  harmful l eachate has 
been i dent i fi ed in  the rocks to be tunnel ed , so l eachate product i on 
shoul d not be a probl em.  The reuse al ternat i ves i nvol ve potent i al 
i mpacts from ero s i on and washoff of sed i ment and/or l eachate . Such 
off- s i te transport of  sed i ment can have i mpacts on water qual i ty .  
Stockp i l i ng l ocat i on s  cannot be determi ned unt i l  a s i te- spec i fi c  des i gn 
i s  prepared that i ncl udes stag i ng ,  access ,  and other aspects of 
construct i on .  
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The d i sposal opt i on i nvol ves us i ng 35 d i sposal s i tes  spread around the 
ri ng area . Approxi mate l ocat i on s  of these proposed d i sposal s i tes are 
g i ven i n  Append i x  1 0 ,  Sect i on 1 0 . 2 . 3 . 6 . A .  These s i tes  woul d h ave s i g ­
n i fi cant potenti al for eros i on and transport o f  sed i ment off s i te .  Four 
factors affect th i s  potent i al : topography , surface area of spo i l s ,  
amount and type of ra i nfal l ,  and prox i mi ty to streams . Ten of the d i s ­
posal s i tes have surface sl opes i n  excess o f  8 percent i n  the adj acent 
topography . The s i tes woul d have a combi ned surface area of about 250 
acres of spoi l s .  Ra i nfal l i n  the area averages 50 i nch/yr and can occur 
i n  h i gh - i nten s i ty thunderstorm events .  Al l of the proposed l ocati ons 
are i n  hol l ows or val l ey heads , i . e . , i n  natural sed i ment tran sport 
pathways . Wh i l e  only s i x  of the d i sposal s i tes  fal l wi t h i n  1 , 000 ft of 
a perenn i al stream , two of these are on perenni al streams and mo st of 
the others are in i ntermi ttent stream courses .  The potenti al  for the 
transport of sed i ment from these s i tes  i s  l arge .  M i t i gati on us i ng 
sed iment bas i ns woul d hel p control sed i ment , but the i mpacts on surface 
water coul d st i l l  be measurabl e and s i gn i fi cant . 

I ncreases to the wastewater generated i n  the reg i on duri ng construct i on 
wou l d  resul t from i n -mi grati on i nduced by the proj ect . Append i x  1 4 ,  
Sect i on 1 4 . 1 . 3 . 6 . A  projects that l argest popul ati on i ncreases through 
the peak of constructi on ( 1 992)  wou l d  occur i n  Dav i dson County ( about 
5 , 1 00 peopl e ) , Rutherford County ( about 4 , 500) , and W i l l i amson County 
( about 1 , 1 00 ) . The combi ned ava i l abl e capac i ty for wastewater treatment 
i n  each of these count i es currently i s  1 7 . 0  mi l l i on gal/d i n ,  8 . 4  
mi l l i on gal /d , and 1 . 1  m i l l i on gal/d , respect i vely ( Tennessee Water 
Pol l ut i on Control 1 988) . Therefore , the add i t i onal wastewater treatment 
needed ( as sumi ng 1 00 gal /d/cap i ta wastewater product i on )  i n  each of 
these count i es i s  only 3 percent , 5 percent , and 1 0  percent , 
respect i ve ly ,  of the ex i st i ng capac i ty .  Th i s  i s  a smal l amount of the 
capac i ti es al ready permi tted . Because these pl ant s operate under the 
regul at i on of NPDES permi t s ,  add i t i onal treatment amounts wi t h i n  
ex i st i ng capac i t i es shoul d have a negl i g i bl e  impact o n  surface water 
qual i ty i n  the streams to wh i ch they d i scharg e .  

2 .  Operat i ons  

The  only area of concern for i mpacts to surface water qual i ty assoc i ated 
wi th SSC operat i ons  i s  the d i scharge of wastewater and/or cool i ng. tower 
bl owdown . Cool i ng water from the experi mental areas and serv i ce areas 
woul d be handl ed by us i ng vacuum- compress i on bri ne concentrator un its  or 
s i de- stream soften i ng .  Ne ither of these shoul d have an i mpact on surface 
water qual i ty ,  s i nce effl uent woul d not be d i scharged d i rectly to the 
natural stream system . Wastewater and cool i ng tower bl owdown from the 
campus area woul d be transported to the Murfreesboro treatment pl ant . 
Th i s  woul d be about 1 50 , 000 gal/d of sewage and 1 00 , 000 to 1 50 , 000 gal/d 
of cool i ng water,  wh i ch i s  wel l wi th i n  the avai l abl e capaci ty of th i s  
pl ant ( about 5 mi l l i on gal/d) . Add i t i onal off- s i te i ncreases i n  waste ­
water for al l of Rutherford County woul d be about 420 , 000 gal/d . Th i s  
al so i s  wel l wi t h i n  the current avai l abl e capac i ty for Rutherford County 
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(Tennessee Water Pol l ut i on Control 1 988) . Because the i ncrease woul d be 
wel l wi th i n  exi st i ng ,  permi tted capac i t i es , there woul d be a negl i g i bl e  
i mpact on surface water qual i ty .  For sewage treatment near t h e  far 
cl uster area , permanent packaged terti ary treatment pl ants wi l l  be 
i nstal l ed .  At remote serv i c e  areas sewage wi l l  be d i sposed of by sept i c  
tanks and l each fi el ds .  

G .  Water Use Increase 

1 .  Construct i on 

The water supply proposed for the SSC fac i l  i ty i n  Tennessee i s pri mari ly  
surface water . General projected water needs duri ng the construct i on 
per i od are g i ven i n  Tabl e 7 - 1 .  Est imated off- s i te domes t i c water use 
for the construct i on peri od i s  g i ven i n  Tabl e 7 - 7 . 

The pri mary source of construct i on water for the campus and i nj ector 
compl ex i s  the Consol i dated Uti l i ty Di stri ct of Rutherford County .  The 
D i stri ct uses Stones R i ver water i mpounded i n  the J .  Percy Pri est Reser­
vo i r ,  wi th a des i gn capac i ty of 5 , 320 acre- ft/yr,  and a current avai l ­
abl e excess capac i ty of  about 2 , 070 acre- ft/yr.  The ent i re expected 
construct i on demand for the peak year 1 992 woul d  be 88 acre - ft ,  l ess " 

than 5 percent of  the avai l abl e excess . I t  i s  l i kely that smal l amounts 
of  the construct i on wat er " supply woul d come from s everal other water 
supply systems i n  the are a ,  but none approach i ng a val ue as h i gh as 5 
percent of  the i r  exi st i ng excess . 

Off- s i te domest i c  water use al so  woul d peak i n  1 992 , as i nd i cated i n  
Tabl e 7 - 7 . The l argest i ncrease i n  water use i s  expected i n  Dav i dson 
County , and i t  i s  assumed the Nashv i l l e  Water Supply System wou l d  
prov i d e  th i s  water . The currently avai l abl e excess water i n  the 
Nashv i l l e  system i s  over 1 00 , 000 acre - ft/yr . The expected peak demand 
i s  l es s  than 1 percent of th i s .  Other water systems affected by 
i ncreased off- s i te domest i c  water use duri ng  construct i on woul d be 
Bedford County Ut i l i ty Di stri ct , Marshal l County Ut i l i ty D i stri ct , and 
two Rutherford County systems ( Consol i dated and Murfreesboro ) .  I t  i s  
ass umed for th i s  assessment that each woul d suppl y the ent i re expected 
i ncrease i n  water use for that county , except i n  Rutherford County where 
Consol i dated and Murfrees boro woul d  each supply hal f of  the i ncreased 
demand . Us i ng the peak water use val ues for 1 992  as a percentage of the 
currently ava i l abl e excess ,  Bedford County woul d  requ i re 21 percent , 
Marsh al l County 2 percent , Consol i dated 9 percent , and Murfrees boro 6 
percent . The Consol i dated Ut i l i ty Di stri ct woul d have a total water use 
i ncrease of s l i ghtly more than 1 3  percent when constructi on use  and 
domest i c  use are comb i ned .  Al l of these i ncreases represent measurabl e 
i mpacts , wi th the excepti on of the i ncreases for Marshal l County Uti l i ty 
Di stri ct and the Nashv i l l e  Water Supply System . They are es sent i a l ly  
unmi t i gabl e ,  and  woul d  be  s i gn i fi cant and  short term .  
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Rutherford County 

Marsha 1 1  County 

Bedford County 

Dav i dson County 

Other Nearby 

Coun t i es2 

TOTAL 
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ESTIMATED OFF-SITE DOMESTIC  WATER USE 
DURING SSC CONSTRUCTION AND OPERATlONS 

IN TENNESSEE l 

Water Use Dur ing Construct ion 
( acre-ft/yr ) 

1989 1990 1991 1992 1993 1994 

70 260 475 495 440 485 

5 10 1 5  1 5  1 5  1 5  

5 20 40 40 35 40 

1 00 305 560 570 490 520 

.J.Q 275 � -2lQ � � 

270 870 1 , 595 1 . 630 1 , 4 1 5  1 .  5 1 5  

1995 

435 

1 5  

3 5  

440 

-1§Q 

1 , 305 

Water Use Our i ng Operati ons 
( acre-ft/yr) 

3 55 - 465 

10 - 1 5  

2 5  - 35 

365 ,- 485 

3 1 5  - 420 

1 , 070 - 1 , 420 

l .  Est imated domest i c  water use i s  based on popu lat i on project ions mu l t i p l i ed by a factor of 1 00 
ga l /d/cap ita.  Th i s  factor i s  based on est imates prov ided i n  So l l ey et a l . ( 1983) for water 
de l i vered for domest i c  and pub l i c  use in Tennessee. The est imates do not i nc lude water 
de l ivered for i ndust r i a l  and commerc i a l  use . 

2 .  I nc l udes est imates for Cannon , Cheatham , Coffee , OeKa l b ,  Frank l i n ,  G i les . Grundy. L i nco l n ,  
Mar ion,  Maury. Moore, Smi th o Sumner, Trousda l e ,  Warren , W i  1 1  i amson ,  and W i l son count les . 
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Surface water woul d  al so be the pri mary · source of water for both the 
operat i ons  · of the SSC fac i l i ty ,  and the off� s i te domest i c  uses . Tabl e 
7 - 1  g i ves the expected water needs for operat i on s  by use  and area . I t  
i s  expected that t h e  fac i l i ty water supply wou l d  b e  broken down as 
fol l ows . The Cons()l i dated Ut i l i ty Di stri ct and Murfreesboro Water 
System wou l d  supply the campus ,  i nj ector , F I, F2 , F9 , flO,  Kl , and K2 
areas , for a total of l , l35  acre- ft/yr . The Marsh al l County Uti l i ty 
Di stri ct wou1 d stJpp1y the F5 and F6 serv i ce areas and experimental hal ls · 
K5 and K6 , for a total of 220 acre- ft/yr. Serv ice areas F3 and F4 woul d  
be suppl i ed by the Bedford County Ut i l i ty Di stri ct wi t h  1 60 acre- ft/yr, 
and the remain i ng serv i ce areas F7 and F8 wou l d  be suppl i ed by 
groundwater . 

Add i t i onal  water demand woul d come from off- s i te domest i c  water use . 
Tabl e 7 - 7  g i ves  the est i mated domest i c  water use for the surround i ng 
count i es duri ng operat i ons . I t  i s  assumed that the Consol i d ated Ut i l i ty 
Di stri ct , Murfreesboro water system, and the Smyrna system wou l d  supply 
a 1 1  Rutherford County needs ; the Bedford Ut i l  i ty D i  stri ct and She 1 by­
v i l l e  System wou l d  supply al l o f  the Bedford County i ncrease ;  Marshal l 
County ut i l i ty d i stri cts wou l d  supply al l of i ts demand ; and the 
Nashv i l l e  system wou l d  supply al l demand i n  Dav i dson County . 

The proj ected off- s i te demand for surface water i n  Rutherford County 
duri ng operat i ons woul d  be 355  to 465 acre - ft/yr.  For Dav i dson County , 
the proj ected demand woul d  be 365 to 485 acre- ft/yr ,  and for Bedford and 
Marshal l count i es the demand woul d be 25 to 35 acre- ft/yr and 1 0  to 1 5  
acre- ft/yr, res pect i vely . Add i ng the campus area operat i ons  �ater use 
to the off- s i te demand , the total SSC -re1 ated i ncrease i n  water use 
wou l d  be al most 2 , 300 acre - ft/yr in  Rutherford County ,  or about 22  
percent of the ava i l abl e excess s urface water . For Marshal l and Bedford 
count i e s ,  the combi ned demand wou l d  be about 2 1 5  acre - ft/yr and 1 1 5 
acre - ft/yr,  respecti ve ly ,  or a use of about 1 3  percent and 3 percent of 
the i r  avai l abl e exces s capaci t i es .  Only off- s i te i ncreases i n  water use 
are expected i n  Dav i dson County ,  and these shoul d be l es s  than 1 percent 
of the avai l abl e capac ity .  

Th i s  eva l uat i on as sumes that the water use  woul d be d i stri buted 
throughout each of these count i es ,  i n  some cases over several water 
supply systems . I f  s o ,  the i mpact of the i ncreased water use  caused by 
the SSC proj ect shoul d be negl i g i bl e .  However,  i f  s ome of t h i s  demand 

. i s  concentrated on i nd i vi dual systems , s ome system expansions coul d  be 
hastened , because of the i ncreased demand . The Murfrees boro Consol i ­
dated Ut i l i ty D i stri ct and Bedford County Ut i l i ty Di stri ct water supply 
systems cou l d  feel th i s  pressure . 
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7 . 1 . 3 . 7  Texas 

A. Su rface Run off 

Water Re sources As ses sment s  
Tex a s  G 6  

W i t h moderate temperature s , med i um annual ra i n fal l ,  a n d  moderate humi d i ty ,  
the cl i mate a t  the s i te i s  ch aracteri zed a s  conti nental and moderate . 
The s i t e and reg i o n al areas a s s o c i ated w i th hydrol og i c  i mpacts are shown 
i n  F i g ure 7 - 1 1 .  

Total l and d i sturbance ant i c i p ated for the Texas s i te i s  about 1 , 690 
acres . The c ampus and i nj ector area construct i on woul d d i sturb about 
480 acres . Most of t h i s d i sturbed area fal l s  i n  the watersheds of two 
paral l el t r i butar i e s to C h ambers Cree k ,  wh i ch h ave a comb i ned dra i n age 
area of l es s  t h an 1 0  mi 2 • T h i s repre sents a d i stu rbed area o f  7 . 5  percent 
of the two watershed s , wh i ch coul d be an i mp act to the s urface runoff of 
these t r i butar i es . M i t i g at i on measures s uch as  detent i on and retent i on 
bas i n s coul d hel p reduce t h i s run off and control fl ood potent i al . 

The average annual  prec i p i t at i on i n  the general reg i on of the s i te i n  
Texas i s  about 3 2  i n ches ( U . S .  Envi ronmental Sci ence Serv i ces Adm i n i stra­
t i on 1 9 68 ) . Th understorms occur on an  average o f  51  t i me s  per year , 
p r i m ari l y  from Apr i l t h rough Aug u s t . The 6 - hr prec i p i t a t i on even t s  w i th 
1 0 - , 50 - and 1 0 0 -yr return peri ods are 4 . 6  i n ches , 6 . 2  i n ches , and 7 . 6  
i n ch e s ,  respect i ve l y  ( U . S .  Weat her Bureau 1 961 ) .  Frequen t thunder storms 
and l arge ,  i n frequent r a i nfal l s  make poten t i al for runoff h i g h .  T h i s 
woul d ex acerbate any ch anges i n  s urface runoff ch aracter i s t i c s ,  and 
i n cre ase the s i ze and co s t  of mi t i g at i on structures . Howeve r ,  the rural 
nature of the area makes the i mpacts l e s s  s i gn i fi cant . 

The other maj or proj ect faci l i t i es are d i s persed around the r i ng .  The i r 
d i st urbed area i s  smal l « 20 acres ) ,  and t h e i r i mpacts to surface runoff 
at both the s i te and reg i onal  l evel s woul d be negl i g i bl e .  

B .  Dra i n age Network 

The c ampu s area i ncl udes the headwaters of three smal l streams , sett i ng 
up the pos s i b i l i ty of mi nor i nt raba s i n or  i n terbas i n  fl ow d i vers i on s .  A 
need for t h i s type of fl ow d i vers i on coul d on l y  be determ i ned duri ng 
s i te pl ann i ng and des i gn ,  thus  i t  i s  not presentl y under con s i derat i on .  
Bec ause these drai n age areas are so  smal l ,  such d i vers i on s  coul d h ave a 
s hort- term , m i nor i mpact . Levees and surface water d i vers i on c hannel s 
woul d be empl oyed to protect the open excavat i on s  for i nj ector/boos ter 
tunnel  construct i on .  Th i s  can be accompl i s hed i n  s h ort stage s ,  requ i r ­
i ng on l y  m i nor d i vers i on s  that woul d not change the dra i n age are as . By 
u s i ng con struct i on stag i ng as  a m i t i g at i on ,  the res i dual  i mpacts shoul d 
be negl i g i bl e .  

Extern al beam acce s s  areas J 2 ,  J3 , J4 , and J6 ( i f  con structed i n i t i al l y )  
may requ i re dra i n age d i vers i ons . These woul d i nvol ve s hort ch annel d i ver­
s i on s  i f  construct i on of surface faci l i t i e s  d i ctates such a d i vers i on .  
Th i s  woul d not requ i re any ch ange i n  dra i n age areas and i mpacts woul d be 

SSCAP07C32788 1 00 E I S  Vol ume I V  Append i x  7 



en 
en 
("") 
:t>o "'0 o -...,j 
("") (.oj N -...,j 
� ..... 
o ...... 

fTI 
.... 
en 

<: 
o 

c: 
:3 
Cll 

.... 
<: 

:t>o 
"0 
"0 
Cll 
::I 
0. 
)( 

-...,j 

jOtlt-\SO,",_C};'-­
_---�\�CC.O 

I I 
I I 
I 
I I 
I I 
I I I 
I I I 

--�\ --- "', y 
\ �  
\ <0  \ . 

�� �� 
/' ,,"" ca· 

��/ :'l>->J\>��a 

... ' \ � / \ \ 

o 

\ \ \ \ \ \ 

, \ \ \ 
W}OawsOl" 

1 0  

i 
� 

l ! _ _ _ _ _ _ _ _  R..9.f�ViA.!:I,..f�: 

: 

rt50' : KAUFMAN CO. : 
I 

I t 
I 

I 
I 

I 
I 

I 
I I 
I I 
I I 
I 

I 
<:> I 

I 
f! I 

I 
r- I 

I 
c:; I 

I 
() I 

I 

0 1 
I 

. I 
I 

I 
I 

I I I 
I I I 
I 
I I I I 
I I I I . 1 0 1 0  I .... 1 0 l �  I N I ..,  

������o�\o�----�2RfZ-----L�. 

20 30 

N 

:z: -< 0 ::a 0 r-0 G') -
n 
"'" 
,." 
� c: ::a ,." CIt 

� ,." >C 
);10 CIl 
CIt -
� ,." 

SCALE MILES 

"'" .... 
&0 c: 
.., 
tD 
..... 
I 

.... 
.... 

:E: 
OJ 
r+ 
Cll 
., 

;:0 
Cll 
II> 
o 
c: 
., 
n 
tD 
VI 

:t>o 
VI 
II> 
Cll 
VI 
II> 

-4 3  
Cll Cll 
)( ::1  
OJ r+ 
VI VI 

\0 
..... 



Water Resources As s e s sment s 
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negl i g i bl e .  No other d i rect i mpacts from the S S C  fac i l i ty h ave been 

i dent i fi ed at t h e  Texas s i te .  No d i rect or  i nd i rect i mpact s to  dra i n a g e  

networks o n  the reg i onal l evel are expected . 

C .  Fl oodpl ai n 

The s i ngl e county cont a i n i ng the propo sed Texas SSC fac i l i ty i s  i ncl uded 

in the nati onal fl ood i n s urance program . El l i s  County i s  s h own on t h e  

Fl ood I n s urance Rate Map s , i ncl ud i ng the ent i re r i ng and surface fac i l i ­

t i es .  I n  s p i te of the general l y  rural nature of the are a ,  i t  h a s  been 

i ncl uded i n  the ful l fl ood i n s urance program , by t h i s mapp i ng l evel . 

These map s have been u sed i n  prepar i ng th i s  fl oodpl a i n  a s s e s sment to 

determi ne whether any of t h e  proposed fac i l i t i es may be in the 1 00 -yr 

fl oodp l a i n .  Dur i ng preconstruct i on anal ys i s ,  geotech n i cal  and other 

env i ronmental s t ud i es woul d be performed to  ver i fy t h i s a s s e s sment as 

part of fi nal proj ect des i gn .  

DOE h a s  i n i t i ated i nformal cons ul tat i on wi t h  the Fort Worth D i stri ct 

Corps of Eng i neers concern i ng fl oodpl ai n i s sues ( Schaufel berger 1 988 ) . 

Proj ect fac i l i t i es that woul d be l ocated part i al l y  or  ent i rel y w i th i n  

exi s t i ng fl oodpl a i n s  i ncl ude : J 2  i n  South Prong C ree k ,  J 3  i n  Baker 

Branch , J4  i n  C h ambers Creek and J6 i n  a tri butary to C h ambers Creek . 

Two i ntermed i at e  acces s areas , E l  and E9 , are l ocated i n  fl oodpl a i n s : 

E l  i n  South Prong Cree k ,  and E9 i n  t h e  Mi l l  Branch of C h ambers Creek . 

Actual s urface s tructure l oc at i ons wi t h i n  t h e  fac i l i ty boundari es ,  and 

i n  some cases the boundari es t h emsel ves , rema i n  rel a t i vel y fl exi bl e at 

t h i s t i me .  The fi nal l ocati ons of fac i l i t i e s (wh i ch woul d not be det e r ­

mi ned unt i l s i t e - spec i f i c  des i gn draw i ng s  are prepared for t h e  sel ected 

s i te ) , i f  p o s s i bl e , woul d be s i ted t o  avp i d  fl oodp l a i n  encroachment . I f  

req u i red , mi t i gat i on meas ures s uch as  the construct i on o f  l evees woul d 

be eval uated dur i ng fi nal s i te des i gn .  

External beam acce s s  area J 2  i s  l ocated wi t h  i ts southeast corn er cros s ­

i ng South Prong Cree k .  The fl oodp l a i n  at t h i s l ocat i on i s  appro x i mat e l y 

250 to  300 ft wi de and the encroachment woul d compl etel y span t h i s  d i s ­

tance ( F i g ure 7 - 1 2 ) . T h i s i mpact coul d be m i t i gated t hrough des i gn l ay -

o ut opt i on s  or ch annel d i vers i on .  

External beam access area J3 i s  s i t uated on Baker Branch , a t r i butary t o  

C h ambers Creek ( F i gure 7 - 1 3 ) . As currentl y  l ocated , i t  compl ete l y  

covers t h e  fl oodpl a i n ,  wh i ch i s  2 0 0  to 3 0 0  f t  wi de i n  t h i s l ocat i on .  

Ag a i n ,  s ome l at i t ude for des i gn l ayout opt i on s  and potent i al channel  

d i vers i on or  l evee i ng coul d hel p mi t i gate fl ood i ng probl ems . 

External beam acce s s  area J4 i s  presently l ocated i n  the fl oodpl a i n  of 

C h ambers Cree k ,  a waters h ed of 1 07 mi 2 • The fl oodpl a i n  i s  about 500 t o  

7 50 ft wi de a t  t h i s l ocat i on ,  and t h e  faci l i ty woul d cro s s  the ent i re 

wi dth of t h i s fl oodpl a i n  ( F i g ure 7 - 1 4 ) . Because t h i s i s  a l arg er 
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Source : Federal Emergency Management Agency , 1987 . 
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s t ream , prov i d i ng m i t i gat i on coul d be more d i ffi cul t .  Th erefore , t h e  
i mp act on fl ood i ng i n  Chambers Creek from th i s  encroachment cou l d be 
s i gn i fi cant over the l ong term . 

Extern al  beam acce s s  area J6 i s  present l y  l ocated i n  the fl oodpl a i n  o f  
an unn amed t r i butary to Ch ambers Cree k .  T h e  southeast corner o f  th i s  
fac i l i ty compl etel y crosses the fl oodpl a i n  ( F i g ure 7 - l S ) . However , th i s  
i s  the upstream l i mi t o f  the mapped fl oodpl a i n on a waters hed l es s  than 
3 mi 2 i n  area . For th i s  reason , mi t i g at i on t h rough des i gn l ayout and 
berms or  l evees s houl d reduce the i mpacts from encroachment to negl i ­
g i bl e  l evel s .  

I n t ermed i ate acc e s s  area E l  i s  l oc ated i n  a tri butary of South Prong 
Cree k .  The encroachment s h oul d not create fl ood i ng i mp acts as the up­
stream watershed i s  very smal l ( l e s s  t h an 0 . 1  mi 2 )  and the encroachment 
o n l y  covers a smal l port i on of the fl oodpl a i n  ( F i g ure 7 - l SA ) . I n ter­
med i ate access area E9 i s  l ocated i n  M i l l  Branch o f  Ch ambers Cree k .  As 
the encro achment i s  smal l and the upstream waters hed i s  l e s s  t h an 0 . 8  
m i 2 , fl ood i ng i mpacts are expected to be negl i g i bl e  ( F i g ure 7 - l SB ) . I n  
add i t i on ,  fi n al pl acement and mi t i g a t i on i s  expected to further m i n i m i ze 
any fl ood i ng i mp act s . � 
Two acce s s  road s , one to serv i ce area F3 and the other to  access a rea ;,�� 
E8 , woul d c ro s s  the st ream ch annel s o f  Red Oak Creek ( about 1 , 000 ft 
w i d e )  and B i g  On i on Creek ( about I , SOO ft wi de) . M i t i g at i on of these 
encro achments woul d requ i re c areful des i gn o f  the bri dge or  c u l vert used 1r 
and the amo unt o f  roadway emban kment . Some l evel o f  i mpact to the 
fl ood i ng o f  these c h annel s upstream o f  thei r cros s i ng s  may be deemed 
acceptabl e and prudent , i f  the area i s  rel at i vely rural and the i mpact 
otherwi s e  not s i gn i f i c ant . 

D .  Su rface Eros i on 

Con struct i on o f  the SSC woul d cause surface d i sturbances by c l eari ng 
veget at i on ,  grad i ng ,  excavat i ng ,  and g eneral h eavy equ i pment movement . 
Th i s  wou l d i nvol ve surface fac i l i ty con struct i on ,  and excavat i on and 
fi l l  methods for the i nj ector/booster t unnel construct i on .  Off- s i te 
d i stu rbances woul d i ncl ude new acce s s  road construct i on ,  power l i ne  ext en 
s i on s ,  new water l i nes , new sewers , and new g a s  l i ne s . A d i scus s i on of 
these features as  they are proposed for the Tex as  s i te i s  g i ven i n  Sec ­
t i on 1 . 2 . 7  of Append i x  1 .  

Mo st of t h e  d i sturbance woul d be i n  the Chambers Creek waters h ed . I n  
add i t i on t o  most o f  the c ampu s a re a ,  the i nj ector/booster con struct i on 
d i sturbance , exper i ment al h a l l s  Kl and K2 , serv i ce areas F9 and F l O ,  and 
acces s area E I 0  are al so  i n  th i s  watershed . Th i s  i s  about SOO acres 
( 0 . 78 m i 2 ) o f  d i sturbed l and , or l es s  than 1 percent o f  the watershed . 
Th i s  woul d be a s hort- term i mpact on the tri butari es for s hort reaches 
« 1 , 000 ft ) i mmed i ately downstream from the i nj ector excavat i on .  Even 
w i th m i t i g at i on from sed i ment traps and bas i n s ,  some i mpacts woul d 
rema i n .  Down stream on Ch ambers Creek proper the expected i mpact s from 
surface eros i on woul d be negl i g i bl e .  
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Source : Federa l Emergency Management Agency , 1987 . 
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There are four opt i ons for d i spos i t i on of spoi l s  in  the Texas s i te 
reg i on ,  as descri bed i n  Sect i on 10 . 2 . 3 . 7  of Appendi x 1 0 . Two of these 
opt i ons i nvol ve  reuse  of the spoi l s  ( for con struct i on mater i al s or i n  
cement product i on ) , and the other two are d i sposal opt i on s  ( i n  quarri es  
or l andfi l l s ) .  The reuse opt i ons present eros i on i mpacts pri mari l y  from 
the potent i al for eros i on from stockp i l ed spoi l s , and wash i ng offsi te 
i nto the drai nage network .  Because stockp i l i ng woul d onl y  be for short 
durat i on s ,  standard contai nment procedures shoul d m i t i gate any potent i al 
eros i on of spoi l s .  D i sposal of the spoi l s  i n  quarri es  or l andfi l l s  
shoul d not present an eros i on probl em , s i nce  dra i nage control s woul d 
al ready be empl oyed or not neces sary ( because of i nter i or drai nage) . 
Therefore , a negl i g i bl e  i mpact i s  expected on surface eros i on from the 
two d i sposal opt i ons . 

E .  Channel Eros i on 

Channel ero s i on resul ts from i ncreas i ng runoff through changes to the 
l and surface characteri st i cs i n  the watershed or al teri ng dra i nage 
through d i vers i on s . Both of these i mpacts have been eval uated i n  
Sect i on A . , Surface Runoff , and Sect i on B . , Dra i n age  Network , above . 
These i mpacts are expected to be negl i g i bl e .  The l onger-term changes to 
the watersheds  dra i n i ng the s i te are most i mportant i n  c aus i ng runoff 
changes that mi ght i mpact channel s .  Onl y the campus area woul d h ave a 
s i gn i fi c ant  amount of i mperv i ous surfaces present for the l ong term . I t  
woul d  b e  someth i ng l ess  than the total 200 acres for t h e  campus are a ,  
wh i ch was assumed t o  b e  d i sturbed duri ng construct i on .  However , i t  i s  
i n  the headwaters of two separate bas i ns and i ts i mpact l essened . W i th 
m i t i gat i on measures d i scussed earl i er the i mpact on runoff , and hence on 
stream c hannel s ,  shoul d be negl i g i ble . 

Other d i sturbed areas around the r i ng woul d be much smal l er « 20 acres )  
and therefore l ess  l i ke ly  to i mpact stream channel s .  

F .  Water Qual i ty 

1 .  Constructi on 

Surface water qual i ty i mpacts coul d be caused by d i rect proj ect 
act i v i t i es or by i nd i rect act i v i t i es rel ated to t he SSC . Spec i fi c  
resul ts  o f  these  act i v i t i es ( such as surface and channel  eros i on ,  
pol l utant washoff , tunnel dewateri ng ,  tunnel spoi l s , and i ncreased 
wastewater treatment )  cou l d  c ause a deteri orat i on of the natural surface 
water qual i ty .  

Ero s i on woul d be h i ghest i n  the Chambers Creek watershed , and more 
spec i fi cal l y ,  on Baker Branch . Other streams that may experi ence s i m­
i l ar ero s i on ( a l though on a much smal l er l evel ) are South Prong Cree k ,  
Greathouse Branch , Red O a k  Creek , and Waxahach i e  Creek .  Eros i on i n  the 
campus area coul d cause an i mpact on the water qual i ty of Baker Branch . 
However , t h i s woul d onl y  be a short -term i mpact , and probabl y not 
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s i gn i fi cant . Baker Branch i s  an i ntermi ttent stream , and as i nd i cated 
i n  Sect i on 5 . 2 . 7 . 1 . B of Append i x  5 ,  the amb i ent water q ual i ty downstream 
i n  Ch ambers Creek d i d  not meet the standards for i ts c l ass i fi cat i on . 

I ncreases i n  pol l utant washoff caused by SSC coul d occur dur i ng con ­
struct i on and operat i ons . Devel opment bri ngs construct i on equi pment , 
surface d i sturbance , sp i l l s ,  i nc reased emi s s i on s ,  and more i mpermeabl e  
surfaces to  accumu l ate pol l utants for easy was h - off .  Thi s i s  most 

' 

l i ke l y  to be a probl em i n  the areas of h i ghest di stu rbance l i ke the 
campus , where more pol l utants woul d concentrate . Mi ti gat i on us i ng 
retent i on basins has p roven most effecti ve i n  trapp i ng pol l utant s .  
However ,  even wi th retent i on bas i ns some materi al s  pass thro ugh and th i s  
may cause a measurabl e i mpac t  wi th l ong-te rm i mpl i cati ons . Th i s may or 
may not be s ig n i fi cant based on the ambi ent water qual i ty i n  Ch�mbers 
Creek ,  and by i mpl i cat i on ,  Baker Branch . 

Dewateri ng i s  n ot expected to be necessary ,  as d i scussed i n  Sect i on 
1 0 . 2 . 3 . 7  of Append i x  1 0 .  Therefore no i mpacts are expected from 
d i sch arge of water from the tunnel to natural channel s ,  because no water 
i s  expected . 

Short- term i mpacts to surface erosi on are expected from stockpi l i ng of 
spoi l s , i f  such stockp i l i ng i s  necessary .  Th i s  coul d a l so be a short­
term i mpact to the water qual i ty of streams near the stockp i l i 09  a'reas . 
Th i s  i mpact c an be redu-ced to negl i g i bl e  l evel s by use of sced i ment traps 
( retent i on pond s ,  s i l t  fence s )  around temporary stockpi l es .  Tunnel 
spoi l s  d i sposal opt i ons  for the s i te i nc l ude pos s i bi l i t i es for reuse 
( cement product i on ,  construct i on aggregate )  and for d i sposal ( use of 
ex i st i ng quarr i es ,  d i sposal i n  l andfi l l s ) . Proposed d i spo s i t i on of 
spoi l s  i n  Texas i s  presented i n  Sect i on 1 0 . 2 . 3 . 7  of Append i x  1 0 .  No 
potent i al l y  harmful l each ate has been i dent i fi ed i n  the rocks to be 
tunnel ed ,  so l eachate product i on shou l d not be a probl em . The reuse 
al ternat i ves i nvol ve potent i al i mpacts from eros i on and w�shoff of  sed i ­
ment ; however , s uch i mpacts wou l d  be no  l arger than a l ready exi st i n  t he 
area for these operat i ons . - Landfi l l s  have perm i t s  because they can 
demon strate surface and groundwater control s that woul d contai n th i s  
materi al . Therefore , d i sposal of tunnel spo i l s  i n  l andfi l l s  shoul d 
cause a negl i g i bl e  i mpact to surface water qual i ty .  

I ncreases t o  wastewater d i scharge woul d come from a new campus area 
sewage treatment pl ant to be con structed near the i njector fac i l i ty to 
serve the campus area , and from a pa�kage tert i ary tre atment system that 
woul d be i nstal l ed at the far c l uster . Assumi ng the sewage effl uent 
wou l d  be d i sch arged i nto a Chambers Creek watershed tri butary ,  the 
campus area tre atment pl ant woul d requ i re a new NPD£S permi t .  Th i s  
cou l d  have an i mpact to the water qual i ty of the tri butary ,  but probabl y 
not to the water qual i ty of  Chambers Creek . However , because the 
effl uent woul d have tert i ary treatment , woul d  be regul ated by the NPDES 
permi t ,  and woul d  d i scharge to an i ntermi ttent stream , the i mpact shoul d 
not be s i gn i fi cant . Remote servi ces areas wi l l  use sept i c  tank and 
l each f i el ds for san i tary wastewater d i sposal . 
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Off- s i te wastewater i ncreases woul d be most s i gn i fi cant i n  Dal l as and 
El l i s  count i es ,  where popul ati on i n -m i grat i on wou ld  be greatest . Dal l as 
County popul at i on i ncreases are expected to be about 4 , 800 peopl e by the 
peak con struct i on year of  1 992 . El l i s  County can expect an i ncrease of  
2 , 700 peopl e over  the  same t i me .  Us i ng an approxi mate f igure of  
1 00 gal /d/cap i ta for wastewater i ncreases ,  the add i t i onal  treatment 
necessary i n  each of  these count i es wou l d  be 480 , 000 gal/d and 270 , 000 
gal/d ,  respect i vel y .  Expressed as a percentage o f  the comb i ned , ava i l ­
abl e capac i ty for al l treatment pl ants i n  each of  these count i es ,  the 
i ncreases represent about 6 percent of  the ava i l abl e capac i ty i n  Dal l as 
County and 20 percent of  the exi st i ng avai l abl e capaci ty i n  El l i s  
County . A� these wastewater i ncreases are wel l w i th i n  the ex i st i ng 
permi tted capac i t i es of  the treatment pl ants (Texas Water Commi ss i on ,  
Wastewater Enforcement Sect i on 1 988) , the i mpacts shoul d be negl i g i bl e .  

No reg i onal i mpacts to surface water qual i ty are expected . The l oad i ngs  
from eros i on ,  etc . ,  woul d be l ocal i zed when present , and  the  areas of 
potenti al i mpact are scattered around the r i ng among several watersheds . 

2 .  Operat i ons  

The  major  area of  concern for i mpacts to surface water qual i ty associ ated 
w i t h  SSC operat i ons  i s  wastewater and/or cool i ng tower bl owdown . Waste­
water and cool i ng tower bl owdown from the campus  area woul d be pretreated 
and sent to the new treatment pl ant i n  the i njector area . The rema i n i ng 
cool i ng tower bl owdown water wi l l  be sent to a central i zed 396- acre 
evaporati on pond . 

Th i s  i n crease i n  was tewater duri ng operat i on s  woul d be about 1 50 , 000 
g al/d of  sewage and 1 00 , 000 to 1 50 , 000 gal/d of cool i ng tower bl owdown , 
and woul d be process�d at a pl ant not currentl y  i n  operat i on .  It  woul d 
be a new d i scharge on a tri butary that does not presentl y rece i ve any 
wastewater effl uents , wh i ch coul d cause an i mpact on the water qual i ty 
of th i s tri butary .  However , th i s wastewater wou l d  g o  through tert i ary 
treatment and be regul ated by an NPDES permi t .  I n  add i t i on ,  th i s  tri bu­
tary i s  an i ntermi ttent stream . Therefore , th i s i mpact i s  not expected 
to be s i gn i fi cant . 

Off- s i te wastewater i ncreases from Dal l as and El l i s count i es duri ng 
operat i ons  woul d be about 380 , 000 and 230 , 000 gal/d , respect i vel y .  Th i s  
i s  about 4 percent o f  the ava i l  abl e treatment capac i ty i n  Dal l as County 
and 1 7  percent of  the ava i l abl e capac i ty i n  El l i s County . Th i s  i s  a 
smal l part of  the ava i l abl e capac i ty i n  each of  these count i es (Texas 
Water Commi s s i on ,  Wastewater Enforcement Sect i on 1 988 ) . Because these 
i ncreases are wel l w i th i n  the permi tted capac i ty of ex i st i ng pl ants , the

· 

i mpact to surface water qual i ty shoul d be negl i g i bl e .  
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G .  Surface Water Use 

1 .  Construct i on 

Water Resources Assessments 
Tex a s  1 09 

Surface water i s  proposed to suppl y onl y  the campus and near c l uster 
areas . Groundwater woul d be the source of water suppl i ed to the far 
cl uster and remote l ocat i ons . 

General water use duri ng construct i on has been esti mated for the peri od 
1 989 to 1 995  for the fac i l i ty ,  and th i s i s  i ncl uded i n  Tabl e 7 - 1 . O ff­
s i te water use duri ng con struct i on has been esti mated by county for the 
Texas s i te ,  and i s  g i ven in  Tabl e 7 - 8 .  

T h e  surface water source i s  t h e  Tarrant County Water Control and 
Improvement Di str i ct No . 1 ( TCWC & ID No . 1 ) .  The i r  water current ly  
comes from Cedar Creek Reservo i r  ( Tarrant County Water Control and 
Improvement Di stri ct No . 1 1 987 ) . In 1 985 , water suppl i ed from thi s 
reservo i r  amounted to 181 , 000 acre - ft .  The i r proj ected water use for 
the year 2000 woul d be approx i mately 300 , 000 acre - ft/y r .  R i chl and 
Chambers Reservo i r  i s  schedul ed to be comp l eted th i s  year bri ng i ng the 
total  fi rm y i el d  from both reservo i rs to 470 , 000 acre- ft/yr . Th i s  woul d 
mean an ava i l abl e excess of about 290 , 000 acre- ft/yr now and about 
1 70 , 000 acre - ft/yr by the year 2000 . 

Peak construct i on peri od water use woul d be about 88 acre- ft/yr i n  1 992 
for d i rect fac i l i ty construct i on use . Off- s i te peak water use for 
Tarrant County i s  est i mated to be about 365 acre - ft i n  1 992 , to make a 
total 1 992 SSC demand of  450 acre - ft .  Th i s woul d be about 0 . 3  percent  
of the expected excess  water avai l abl e i n  the year 2000 . Th i s  wou l d  b e  
a negl i g i bl e  i mpact to  the  surface water use in  Tarrant County . 

2 .  Operat i ons  

I ndustr i al and potabl e water suppl i es requ i red for operat i on of  the  s s e  
campus ( Tabl e 7 - 1 )  wi l l  be  obta i ned from Cedar Creek Reservo i r  operated 
by the Tarrant County Water Control and Improvement Di stri ct and w i l l  
total about 1 , 395  acre- ft/yr . Off- s i te water needs for the Tarrant 
County area that are esti mated at 2 1 0  to 280 acre- ft/yr wi l l  al so be 
obtai ned from th i s  reservo i r .  The resul t i ng total  annual demand from 
th i s water suppl y system wi l l  be a max i mum of 1 , 675  acre- ft/yr or about  
1 percent of  the proj ected excess from th i s  reservo i r  in  the year 2000 . 

Other  off- s i te water uses  dur i ng the operat i ons peri od wi l l  be met by 
the water supp ly  systems i n  the affected count i es .  The off- s i te water 
use i n  El l i s  and Dal l as count i es are esti mated to total 835 to 1 , 090 
acre- ft/yr . I t  i s  esti mated that approx i mate ly  88 percent of  th i s  water  
wi l l  be obtai ned from surface water sources and  that  th i s  represents 
l ess  than 1 percent of  the total surface water provi ded through 
mun i c i pal water systems wi th i n  these count i es .  The remai n i ng off- s i te 
uses wi l l  be d i spersed among water systems i n  s i x  other count i es . The 
i mpact of  these off- s i te uses on exi st i ng systems i s  negl i g i bl e .  
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loca t i on  

E l l  i s  County 

Oa l las County 

Tarrant County 

Other Nearby 
Coun't i es2 

TOTAL 

Tabl e 7-8 

Water Resources As sessments 
Texas 1 1 0  

ESTIMATED OFF-SITE DOMESTIC WATER USE 
DURING SSC CONSTRUCTION AND OPERATIONS IN TEXAS l 

' Water Use 
Water Use Dur i ng Construct ion Dur ing Operat ions 

(acre-ft/yr) ( ac re-ft/yr ) 
1989 1990 1991 1992 1993 1994 1995 

65 245 450 480 430 470 4 1 0  3 2 0  - 4 1 5  

1 25 440 8 1 0  850 745 790 660 515 - 675 

55 190 355 365 320 335 275 210 - 280 

JQ ...iQ -1j -1j � -1Q ---M 45 - 55 

255 9 1 5  1 . 690 1 . 770 1 . 560 1 . 665 1 . 400 1 .  090 - 1 .  425 

1 .  Est imated danest i c  water use i s  based on popu lation project ions mult i p l ied by a factor of 1 60 
ga l/d cap ita . Th is factor is based on est imates prov ided in So l l ey et a l .  ( 1983 ) for water 
de l fvered for danest ic and' pub l i c  use in Texa s .  The est imates do not i nc l ude water del ivered for 
i ndustr i a l  and commerc i a l  use . 

2 .  I nc ludes est imates for Hi l l .  Johnson . KaUfman . Navarro, and RocKwa l l  count i es .  

SSCAP07C327881 1 4  EIS  Vol ume IV  �ppendi x  7 



7 . 2  GROUNDWATER 

7 . 2 . 1  Purpose and Scope 

Water Resources Assessments 
Groundwater I I I  

The purpose of the groundwater resources assessment i s  to i dent i fy and 
eval uate the i mpacts to groundwater hydrol ogy , qual i ty ,  and use at the 
proposed s i tes resul t i ng from SSC constructi on and operat i on s .  

The term "groundwater resources"  refers to the occurrence , movement , 
qual i ty ,  quant i ty ,  and avai l ab i l i ty of water beneath the l and surface . 
Assessment of  potenti al i mpacts to groundwater resources i ncl udes con ­
s i derat i on of i mpacts to both the physi cal hydrogeol og i c  system and the 
ex i st i ng pattern of groundwater use . 

The scope of the groundwater resources assessment i s  to : 1 )  assess the 
magn i tude and scal e of potent i al i mpacts of the SSC proj ect on ground­
water hydrol ogy , qual i ty ,  and use ; 2)  i dent i fy ,  eval uate , and suggest 
m i t i gat i on measures ; and 3) assess the s i gn i fi cance of  unmi t i gabl e i mpacts . 

7 . 2 . 2  Techni cal Approach and Methodol ogy 

7 . 2 . 2 . 1  Conceptual Bas i s 

A .  Level of  Resol ut i on 

1 .  Temporal 

The groundwater resources i mpact assessment focuses on SSC construct i on 
and operat i ons . Construct i on encompasses the peri od from i n i t i al s i te 
cl eari ng unt i l  al l con struct i on and s i te restorat i on work i s  compl eted . 
Operat i ons encompasses the per i od from ful l system test i ng unt i l s i te 
decommi s s i on i ng i s  i n i t i ated . S i x i mpact categori es or types are i den ­
t i fi ed for groundwater resources . These are water l evel s/overdraft , 
recharge , subs i denc e ,  water qual i ty ,  publ i c  water supply systems , and 
wel l s .  Al l s i x  categori es are assessed for con struct i on . Impact cate­
gori es are reasses sed for operat i ons  onl y i f  new source terms assDc i ated 
w i th operat i ons  occur or i f  there i s  a substant i al change i n  the magn i ­
tude of a source term from construct i on to operat i on s .  

Impacts i dent i fi ed dur i ng the groundwater resources assessment were 
characteri zed as short -term ,  l ong-term , or i rrevers i bl e .  Short - term 
i mpacts are those whose durat i on i s  l i m i ted to the period of act i ve con ­
struct i on o r  to a 1 - to 2 -yr t i me peri od duri ng operat i ons . Long - term 
i mpacts are those whose durat i on woul d extend for a number of years 
beyond con struct i on or woul d  occur throughout and for a number of years 
beyond operat i ons . 

2 .  Spat i al 

Proj ect i mpacts were assessed at the s i te and reg i onal l evel . For ground­
water resources , the s i te i s  defi ned as the area w i th i n  1 to 2 mi of the 
proposed r i ng al i gnment , and areas wi th i n a 2 -m i  rad i us of any proposed 
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Water Resources Assessments 
Groundwater 1 1 2 

project water supply wel l s  or wel l fi el ds outs ide  the bas i c  s i te area . 
The reg i on encompasses the groundwater bas i ns or aqui fer areas wi th i n  
wh i ch the sse fac i l i ty i s  l ocated , and wi th i n  wh i ch any d i rect or  
i nd i rect project groundwater use  occurs . 

B .  Impact As ses sment Process and Termi nol ogy 

For both construct i on and operat i on s ,  groundwater resource i mpacts are 
i dent i fi ed based on potent i al project - i nduced changes to the exi sti ng 
envi ronment . Di scus s i on s  of the affected envi ronment for each s i te are 
presented i n  Append i x  5 .  

El ements con s i dered i n  each of  the s i x  i mpact categori es i ntroduced 
above , and the project act i v i t i es or factors ( source terms ) affect i ng 
each , are descri bed bel ow i n  Sect i on 7 . 2 . 2 . 2 ,  Asses sment Methodol og i es . 

The i mpact assessment process  fi rst i nvol ves an eval uat i on of  magni tude 
and scal e ( s i te or reg i onal ) of  each i mpact type . Mag n i tude i s  charac� 
teri zed at three l evel s :  no  i mpact ,  negl i g i bl e  i mpact , and measurabl e 
i mpact . Standard , good construct i on pract i ces and further pos s i bl e  
s i te- spec i fi c  mi t i gati ons for each i mpact are then i dent i fi ed and 
d i scus sed . Based on the assumed effect i veness of mi t i gat i on measures , 
res i dual i mpacts are i dent i fi ed and the s i gn i fi cance o f  res i dual i mpacts 
i s  eval uated . Measurabl e and s i gn i fi cant i mpacts were characteri zed as 
s hort - term , l ong- term , or i rrevers i bl e .  

1 .  Impact Magn i tude 

The magn i tude of proj ect i mpacts on groundwater resources is assessed 
accord i ng to the fol l owi ng defi n i t i ons : 

o No i mpact � No project - rel ated act i v i ty i s  ant i c i pated that 
coul d resul t i n  an i mpact of the type be i ng con s i dered , or 
there wou l d  be no opportun i ty for change i n  the phys i cal 
groundwater system , groundwater qual i ty ,  or groundwater use or 
use patterns .  

o Negl i g i bl e  i mpact - The amount o f  change from basel i ne ,  or 
exi sti ng cond i t i ons  would  not resul t i n  a decrease i n  1 0ng­
term groundwater avai l ab i l i ty ,  or requ i re a change in  ground­
water use or use patterns . 

o Measurabl e i mpact - The amount of  change from basel i ne or  
exi sti ng  cond i t i ons  woul d  resul t i n  some decrease i n  l ong-term 
groundwater ava i l abi l i ty or woul d requ i re some change i n  
groundwater use or  use patterns . 
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2 .  Impact M i t igat i on 

Water Resources Assessments 
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Impact mi t i gat i on s  are con struct i on or operat i ons  act i v i t i es ,  procedures , 
or methods whose appl i cat i on woul d reduce the magni tude of  project 
i mpacts . Standard and potent i al SSC project - spec i fi c  mi t i gat i ons are 
outl i ned i n  Sect i on 7 . 2 . 2 . 2 ,  Assessment Methodol og i es .  

3 .  Impact S ign i fi cance 

The res i dual i mpacts ( a fter mi t i gat i on s )  were con s i dered s i gn i fi cant i f  
one or more of  the fol l owi ng cond i t i ons  are l i kel y :  

o V i ol at i on of  a Federal , Stat e ,  or l ocal groundwater regul ati on . 

o Changes i n  water l evel s ,  recharge/d i scharg e ,  or groundwater 
qual i ty to an extent that exi sti ng l ocal  or reg i onal  ground­
water use patterns are ch anged . 

o I n i t i at i on of  overdraft or a notabl e i ncrease i n  groundwater 
wi thdrawal from an al ready overdrafted groundwater bas i n  or 
aqu i fer . 

o Substanti al expan s i on of  source ( n ew wel l s ) and/or treatment/ 
d i stri but i on systems of ex i st i ng publ i c  groundwater supp l y  
systems . 

o Measurabl e reducti on of d i scharge from spr i ngs or l oweri ng of 
water l evel s i n  wetl and areas . 

7 . 2 . 2 . 2  As sessment Methodol ogi es 

S i x  potent i al i mpact categori es for groundwater resources duri ng SSC 
construct i on and operat i ons  were i dent i fi ed i n  Sect i on 7 . 2 . 2 . 1 . A .  For 
each i mpact type l i sted , the fol l owi ng sect i ons d i scuss the project 
act i v i t i es potent i al l y caus i ng the i mpact , dat a ,  and methodol og i es used 
to assess i mpact magn i tude , and standard and potent i al s i te - specifi c 
i mpact mi t i gat i on s . ·  Impact assessment methodol og i es are rel ated to s i te 
data ava i l ab i l i ty .  l i m i ted hydrol og i c  and water use data were avai l abl e 
for certai n s i tes . These data l i mi tat i on s  are i dent i fi ed i n  the i nd i ­
v i dual s i te i mpact assessments . 

A .  Water level s/Overdraft 

1 .  Impact Assessment Method 

Water l evel changes and/or bas i n or aqu i fer overdraft may resu l t from 
proj ect or proj ect - rel ated water supp ly  wi thdrawal s and from dewater i ng 
and groundwater i nfl ow control . Proj ect water supp ly  wi thdrawal s wou l d 
occur duri ng both construct i on and operat i ons . Dewater i ng and ground­
water i nfl ow woul d occur pri mari l y  dur i ng construct i on ,  al though  some 
l evel of groundwater i nfl ow control , such as sump pumps , may h ave to be 
ma i ntai ned i n  most s i tes throughout operat i ons . 
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Data to assess i mpacts i ncl ude , as  ava i l abl e ,  aqui fer recharge  and stor­
age ; safe ,  perenn i al or annual yi el d ;  water l evel h i story and trend s ;  
hydraul i c  propert i es o f  aqu i fers ; h i stori cal , present , and projected 
water use and est i mated project water use ; and dewateri ng requ i rements 
and projected areas of pumpi ng .  Oata used in  i mpact assessment were 
deri ved d i rectly  from SSC s i t i ng stud i e s ,  as wel l  as from Federal and 
State agency fi l es and publ i cat i ons . Data from pri vate ( non -governmental ) 
sources were used onl y as necessary to  prov i de data sets as compl ete as 
poss i bl e .  

Impact was asses sed by numeri cal compari son of est i mated project ground ­
water w i thdrawal s and present and proj ected groundwater use  i n  the s i te 
v i c i n i ty w i th c urrent aqu i fer recharge , storage , and/or y i e l d .  The den ­
s i ty and l ocat i on of present groundwater use (wel l l ocat i on s )  were con­
s i dered i n  asse s s i ng impact magn i tude . S i mpl e drawdown cal cul at i on s  
were used as  appropri ate to assess water l evel impacts . 

2 .  Impact Mi t igat i on 

There are l i mi ted m i t igat i on opt i ons for water l evel and overdraft i ng 
i mpacts assoc i ated wi th d i rect or i nd i rect project water suppl y wi th ­
drawal s .  Al ternat i ve pump i ng l ocat i ons or patterns can  be  devel oped i f  
the l ocat i on o f  pump i ng and assoc i ated water l evel dec l i nes  i s  the 
pri mary factor . An a l ternat i ve water supp ly  source  i s  the most  effec­
t i ve mi t i gat i on i f  s i g n i fi cant water l evel decl i nes and/or overdraft 
i mpacts are ant i c i pated . 

The pri mary mi t i gat i on for dewateri ng pump i ng i mpact s  i s  to max i mi ze the 
use of nonwi thdrawal groundwater control techni ques , such  as s l urry 
wal l s  and freez i ng ,  and tunnel  g rout i ng or l i n i ng .  

The assessments wi l l  i dent i fy mi t i gat i ons that wou l d  be con s i dered 
further duri ng fi nal s i te des i gn . 

B .  Recharge 

1 .  Impact Assessment Method 

A change i n  groundwater recharge may resul t from so i l  compact i on ,  con­
struct i on of imperv i ous  surfaces and mod i fi cat i on of drai nage patterns 
and , consequen t l y ,  surface water retent i on .  So i l  compact i on ,  i n i t i al 
construct i on of impervi ous surfaces , and s i te dra i nage mod i f icat i on al l 
occur duri ng construct i on .  So i l  compact i on effects are general l y  short ­
term and woul d not extend beyond construct i on .  Imperv i ous  surfaces  ( e . g . ,  
roads , bu i l d i ng s ,  parki ng l ot s )  and dra i nage mod i fi cat i on effects 
general l y  rema i n  throughout t he proj e ct ' s  operat i ons . 

Dat a to assess impacts i ncl ude , as  avai l abl e ,  aqu i fer recharge and 
recharge area , and project construc t i on pl ans�  i nc l ud i ng the est imated 
amount of d i sturbed area at each propo sed s i te and the approxi mate area 
of bui l d i ngs  and pavement . 
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Impact was assessed by compari son o f  the amount o f  recharge area ava i l a­
bl e before con struct i on of  the SSC wi th the amount of  rech arge area l ost 
due to construct i on .  

2 .  Impact Mi t igat i on 

M i t i g at i on opt i ons  for i mpacts to groundwater rech arge are rel at i vel y 
str a i ghtforward . Standard good constructi on pract i ces are to mi n i mi ze 
the amount of i mperv i ous area created and the amount of area d i sturbed 
by constructi on  act i v i t i es . I n  areas where constructi on i s  extens i ve 
and/or natural drai nage  and recharge patterns may be n otabl y modi fi ed ,  
recharge bas i ns can be constructed wi thi n the s i te t o  m i n i mi ze d i srup­
t i on or  c hange i n  n atural groundwater recharge i n  the s i te v i c i n i ty .  
The fol l owi fl9 assessments i dent i fy mi ti gati on measures that woul d be 
cons i dered further duri ng s i te des i gn . 

C .  Subs i dence 

1 .  Impact Assessment Method 

Subsi dence may resul t from project or proj ect - rel ated water supply 
wi thdrawal s ,  duri ng  both construct i on and operat i on s . Data to  assess 
i mpacts i nc l ude s i te strati graphy and l i thol ogy , spec i f i c al l y the 
sequence of  hydrogeol og i c  un i t s ,  down to and i ncl ud i ng un i ts proposed as 
a groundwater supp ly  source , and di rect and i nd i rect project water sup-
pl y requ i rements . 

Impacts were assessed by eval uat i ng the  correspondence between s i te 
strat i graphy and " typ i cal " strat i graphy prone to subsi dence , i . e . , a 
sequence of non- or mi n i mal l y- i ndurated , f i ne-gra i ned sedi ments from 
wh i ch groundwater may be wi thdrawn . Where strat i graph i c  cond i t i on s  are 
appropri ate for the occurrence of subsidenc e ,  the amount and strat i ­
graph i c  l ocati on of any proposed project or project- rel ated groundwater 
wi thdrawal s were numeri cal l y  compared to the l evel of exi st i ng w i th -
drawal s and subs i denc e .  

2 .  Impact Mi t igat i on 

There are l i mi ted mi t i gat i on opti ons  for the potenti al occurrence of  
subs i dence rel ated to d i rect o r  i ndi rect project groundwater w i t h ­
drawal s .  Some l evel of mi t i gat i on may be  ach i eved by al ter i ng pl anned 
pump i ng l ocati ons or pattern s . Ident i fi cat i on of an al ternati ve water 
suppl y source i s  the most l og i cal m i t i gat i on ,  i f  al ternat i ve suppl y 
sources are practi cal or avai l abl e .  The fol l owi ng assessments i dent i fy 
mi t i gati ons that woul d be con s idered further dur i ng fi nal project 
des i gn .  
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D .  Water Qual i ty 

1 .  Impact Assessment Method 

Water Resources Assessments 
Groundwater 1 1 6 

Groundwater qual i ty changes may resul t from project or project - rel ated 
water supply wi thdrawal s dur i ng construct i on and operat i ons , from sur­
face and subsurface act i v i t i es duri ng construct i on ,  and from surface and 
subsurface act i v i t i es duri ng operat i on s .  Construct i on act i v i t i es or 
materi al s  that cou l d  i mpact g roundwater qual i ty i ncl ude equ i pment oper­
ati on and ma i ntenance , sp i l l s  and l eaks of  construct i on materi al s ,  soi l 
d i sturbance , empl acement of  materi al s i n  the subsurface ( such as con ­
crete grout and l i ners of  metal l i c or  other construct i on ) , temporary 
storage and d i sposal o f  dewateri ng or  groundwater i n fl ow control waste ­
water,  temporary storage and d i sposal o f  spoi l s ,  sewage effl uent asso­
c i ated wi th construct i on personnel ( espec i al l y where treatment i nvol ves 
l agoons or  l each fi el ds ) , and any new l andfi l l s  establ i shed for d i sposal 
of  sol i d  construct i on wastes . Operat i ons act i v i ti es  and mater i al s  that 
coul d i mpact groundwater qual i ty i ncl ude veh i cl e  and equ i pment ma i nte­
nance and operat i on ,  l andscap i ng and s i te mai ntenance ( e . g . , fert i l i zers 
and pest i c i des , and sal t for snow and i ce control ) ,  i ncreased sewage 
effl uent assoc i ated wi th operat i ons  personnel ( espec i al l y where treat­
ment i nvol ves l agoons or  l each fi el ds ) , any new l andfi l l s  establ i shed · 
for d i sposal of  operat i onal  sol i d  waste , and cool i ng tower bl owdown . 

Data to assess i mpacts i ncl ude , as ava i l abl e ,  groundwater qual i ty ,  re­
charge and i nf i l trat i on ,  depth to water , extent and riature o f  use of  
shal l ow groundwater resources , project water supply requ i rements , and 
general pl ans and procedures for SSC construct i on and operat i ons . 

Impact was assessed cons i deri ng  shal l ow groundwater qual i ty ,  water qual ­
i ty standards appl i cabl e to g roundwater ( general l y  Federal dri nk i ng 
water standards ) ,  and ex i st i ng groundwater use and the pl anned l evel and 
type of construct i on act i v i ty ,  water use , and waste d i sposal at each 
proposed s i te .  The amount of  potent i al change in  groundwater qual i ty 
woul d be compared to present qual i ty and appl i cabl e st andards to  assess 
i mpact mag n i tude . 

2 .  Impact Mi t igat i on 

Several st andard , good construct i on pract i ces  wou l d  be  appl i ed to m i n i -
. m i ze groundwater qual i ty i mpacts from normal constructi on and opera­

t i ons . These i nc l ude i n -pl ace sp i l l  and l eak response procedures , sp i l . 
and l eak contai nment des i gns or structures ( e . g . , l i ned ponds )  for mat� 
r i al s  w i th s i gn i fi cant groundwater contami nati on potent i al , and estab­
l i shed materi al s  handl i ng procedures .  Wastewater c an be treated pri or 
to d i scharge or pond i ng to  remove or m i n i m i ze the groundwater contami ­
nati on potent i al . 

I n  areas where shal l ow groundwater i s  espec i al l y sens i t i ve to  contami na­
t i on i mpact s ,  l i m i tat i on s  coul d be  pl aced on the  use of  materi al s such 
as fert i l i zers and pest i c i des , and the use of  sal t for road and wal kway 
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de- i c i ng .  Groundwater qual i ty deteri orat i on caused by groundwater wi th ­
drawal s and consequent i n -mi grat i on of poorer qual i ty groundwater coul d 
be m i t i gated by reduc i ng or rel ocat i ng pl anned groundwater pumpage , or 
by subst i tu t i ng an al ternat i ve water supply  source . 

E .  Publ i c  Water Suppl y Systems 

1 .  Impact Assessment Method 

Expans i ons or other upgrades to l ocal publ i c  water suppl y systems wi th 
groundwater supply  sources may be requ i red as a resul t of i n-mi grat i on 
of proj ect personnel and dependents ,  and i nd i rect popul at i on growth 
associ ated wi th project construct i on and operat i ons . Thi s i n -mi grat i on 
woul d affect commun i t i es i n  the i mmedi ate s i te v i c i n i ty as wel l as areas 
and commun i t i es some d i stance from the s i t e .  

Data t o  assess i mpacts i nc l ude, a s  ava i l abl e ,  proj ected popu l at i on 
i ncreases rel ated to the proj ect ( from Append i x  1 4 ) , exi st i ng and 
proj ected groundwater use ,  and exi s t i ng water suppl y ,  treatment and 
d i str i but i on capaci ty of i mpacted communi t i es .  Popul at i on numbers are 
converted to water req u i rements by appl y i ng state - spec i fi c  per cap i ta 
domest i c  water use f igures deri ved from Sol l ey et al . ( 1 983 ) . 

I mpact was asses sed by compari son of potent i al i ncreased water suppl y  
req u i rements wi th exi st i ng commun i ty water use ,  and exi st i ng and p l anned 
system capac i ty .  Where popul at i on i n-mi grat i on i s  proj ected on ly  at the 
county l evel rather than by commun i ty ,  i mpacts were eval uated q ual i ta ­
t i vely  as sumi ng  that t h e  i ncreased water u s e  was d i stri buted throughout 
the commun i t i es i n  the affected count i es .  

2 .  Impact M i t  i gat i on 

There are no  effecti ve mi t i gat i ons  for the d i rect phys i cal i mpact or 
requ i rement for expans i on of a commun i ty water treatment and d i st r i but i on 
system . The need for expans i on cou l d  be del ayed by i mpl ement i ng water­
sav i ng measures . However , the effect i veness of these measures woul d be 
dependent upon thei r acceptance by the users . Most of  the water use for 
construct i on ,  and some of the use for operat i ons wou l d  be consumpt ive , 
wi th l i ttl e or no opportun i ty for reus e .  Th i s  water use woul d be 
l argel y unmi t i gabl e .  Impacts to a spec i fi c  source can be mi t i gated by 
devel op i ng an al ternat i ve source , i f  any are avai l abl e .  

F .  Wel l s  

1 .  Impact Assessment Method 

Some port i on of exi st i ng wel l s  on l and acqu i red i n  both fee s i mpl e and 
strat i fi ed fee estate for SSC proj ect fac i l i t i es ,  wi th i n  the 1 , OOO- ft 
restri cted zone al ong the tunnel � or wi t h i n  the buri ed beam zone buffer 
and access areas , may have to be abandoned . Th i s  i mpact may occur 
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e i ther duri ng project l and acqu i s i t i on or duri ng construct i on .  Data 
used to assess the i mpact of wel l abandonment i ncl ude the number, l oca -

; tiDn , and use of wel l s  s i ted w i th i n  potent i al l y affected areas . . Impacts  
were assessed based on  the  est i mated or  recorded number of wel l s  and  t he ' 
ap.prox i mate amount of water use  affected . 

The number of  water wel l s  wi th i n  the sse footpri nt ( I , OOO- ft corri dor 
al ong tun nel , campus , i njector and far cl u ster areas , and buri ed beam 
zone and buffer areas ) and the number that may have to be cl osed due to 
�rox i mi ty to sse fac i l i t i e s ,  are est i mated based on avai l abl e state and 

. l ocal wel l records  and proposed s i t i ng of sse faci l i t i es .  These data 
are adequate for assessment at th i s  l evel . More deta i l ed eval uat i on o f  
wel l records and l ocat i on s  wi l l  be undertaken for t h e  sel ected s i te and 
wi l l  be presented i n  the Suppl ement to the E I S .  

Some potent i al ex i st s  for construct i on - rel ated damage t o  wel l s  i n  the 
i mmed i ate v i ci n i ty of a construct i on s i te ( e . g . , cracks i n  wel l cas i ng s  
d u e  to bl ast v i brat i ons ) . However, wel l s  wi th i n  thi s zone of  i nfl uence 
woul d l i kely have been abandoned due to l ocat i on with i n  a fee - s i mpl e 
area , or due to  a wel l depth i n  a strat i fi ed fee area where confl i ct s  
w ith  tunnel operat i on o r  construct i on may occur . 

2 .  I mpact Mi tigat i on 

The i mpact of forced wel l  cl osure s ,  or damage to  wel l s� coul d be part i a l ­
l y  m,i t i g ated by provid i ng the affected wel l owner wi th a repl acement 
wel l or by prov idi ng access  to an alternat i ve water suppl y s ource o f  
equal o r  better water qual i ty .  In  certa in  cases , i f  l and associ ated 
wi th the wel l was purchased for the project , there may be no  need for a 
repl acement wel l or water supply . Al l of the states have i nd i cated that 
repl acement wel l s  or al ternat i ve water suppl i es of equal  or better qual ­
i ty woul d be provi ded to owners of wel l s  wh i ch must be abandoned due to 
sse project s i t i ng or construct i on .  

7 . 2 . 3  Resource Assessments 

Locat i on of the sse at any of the seven proposed s i tes  woul d  resul t i n  
i ncreased water demands l ocal l y .  

Esti mated on- s i te construct i on and operati ons  water u s e  and off- s i te 
domesti c water use associ ated wi th the project are summari zed i n  Tabl e 
7 -1 ( Sect ion 7 . 1 . 3 of th i s  Appendix) . The port i on of th i s  est i mated 
total use to be prov i ded by groundwater i s  defi ned i n  the  i nd i v i dual 
s i te resource assessments and i s  used as a source term to assess 
i mpacts . 
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7 . 2 . 3 . 1  Ari zona 

A .  Con struct i on 

1 .  Water Level s/Overdraft 
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Groundwater i s  the proposed water supply source for al l di rect SSC water 
req u i rements i n  Ari zona . The spec i fi c  proposed sources are three exi st­
i ng l arge - capac i ty wel l s· l ocated approxi matel y 0 . 5-mi  south of H i ghway 8 
i n  northern Vekol Val l ey ( F i gure 7 - 1 ) .  The water woul d be p i ped to the 
s i te and then through a p i pel i ne i nto the SSC tunnel  to al l project 
water use poi nts . Pri or . to p i pel i ne i nstal l at i on ,  water woul d pre­
sumabl y be trucked from the supply poi nt or the current p i pel i ne ter­
mi nus  to construct i on s i tes . 

Dur i ng construct i on and throughout operat i ons , i nd i rect water use  woul d 
occur i n  commun i t i es and rural areas i n  the s i te v i c i n i ty because of  i n ­
mi grat i on of con structi on workers and the i r  dependents  and due to 
secondar i l y  i nduced popul at i on growth . Th i s  esti mated water use i s  
shown i n  Tabl e 7 - 2 . I t  vari es  from 365 acre - ft i n  1 989 to 2 , 300 acre-ft 
i n  1 992 , and total s about 1 1 , 900 acre - ft for the p l anned 7 -yr con ­
struct i on peri od . Operat i ons  i nd i rect water use i s  ant i c i pated to range 
from 1 , 375  to 1 , 820 acre- ft/yr . About 70 percent of the i ncrease i n  
i nd i rect water use woul d occur i n  the Phoen i x  metropol i tan area ; the 
rema i nder woul d occur i n  other commun i t i es i n  Mari copa , P i nal , and P i ma 
count i e s .  Many o f  the commun i t i es i n  t h i s area rel y  heav i l y  o n  ground ­
water for mun i c i pal suppl y .  Al though Phoen i x  recei ves surface water 
from the Sal t R i ver Proj ect , many commun it i e s ,  i ncl udi ng Phoen i x ,  are 
presentl y i ncreas i ng use of surface water avai l abl e from the Central 
Ari zon a Proj ect ( CAP) . 

As shown i n  Tabl e 7 - 1 , the peak year of con struct i on i s  1 992 when about 
88 acre- ft of water woul d be requ i red . The total 7 -yr con struct i on 
peri od water use i s  esti mated to be about 343 acre - ft .  The amount of  
water use proj ected i s  equ i val ent to a ful l -t i me pump i ng rate ( 24 hr/d , 
365 d/yr)  from 3 to 55  gal /mi n and woul d average about 30 ga l/mi n for 
the construct i on peri od . Th i s  woul d produce a d i scern i bl e  water l evel 
decl i ne i n  the near v i c i n i ty of the supp ly  wel l s , al though perhaps onl y  
several tens of  feet a s  the wel l s  are qu i te effi c i ent . However,  there 
are no ex i st i ng wel l s  near the proposed supp ly  wel l s , and the water 
l evel  overdraft i mpact from d i rect construct i on water w i thdrawal s woul d 
be negl i g i bl e .  

The esti mated recharge to northern Vekol Val l ey i s  about 1 , 200 acre -, 
ft/yr .  Current basel i ne water use i n  Vekol Val l ey i s  esti mated at 50 
acre - ft/yr or 4 percent of annual rech arge to the g roundwater bas i n .  
The SSC proj ect i s  esti mated to have a peak-year constructi on water use 
of 88 acre - ft wh i ch represents 7 percent of  t he annual recharge to the 
groundwater bas i n .  The SSC project woul d be the onl y  substant i al user 
of  Vekol Val l ey water . As a resul t ,  the l evel of change caused by the 
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project over current basel i ne water use i s  a negl i g i bl e  i mpact and woul d 
not resul t i n  e i ther an overdraft or  a decrease i n  groundwater avai l ­
abi l i ty i n  northern Vekol Val l ey .  

Water l evel /overdraft i mpacts from i nd i rect project water use duri ng 
construct i on and cont i nu i ng throughout operat i ons  woul d be negl i g i bl e .  
Approxi mately 70 percen.t of the total i ncreased use ,  or about 8 , 330 
acre - ft ,  woul d occur in the Phoeni x are a ,  and i ncreased water use i n  the 
Phoen i x  area woul d be prov ided by CAP water rather than from current 
surface s uppl i es and from groundwater resources that are presentl y 
heav i l y  overdrafted . Some port i on of the remai nder of i ndi rect water 
use , a total of  about 3 , 570 acre - ft , may occu;r in c'()lTIIlUni t i es not 
recei v i ng CAP wate.r or other surface water and l ocal groundwater 
wi thdrawal s may be i ncreased . The communi t i es of Avondale , Buckeye, 
G i l a  Bend , and Mari copa ,  that mi ght experi ence i ncreased water demands , 
each pumped from 400 to over 8 , 000 acre - ft of groundwater i n  1 985 to 
supply mun i c i pal and i ndustrial customers . However , s ;'nte the use woul d  
be d i stri buted among a n umber o f  these cOfllllun i t i es ,  there woul d be onl y  
a negl i g i bl e  water level/overdraft i mpact i n  any g i ven area or bas i n  
affected. I ncreased rural groundwater use woul d b e  mini mal and woul d 
have no  water 1 evel/overdraft i mpact . 

The depth-to-water at the Ari zona s i te i s  approxi mately  350 ft and i s  
we 1 1  bel ow the tunneL There wool d be no dewateri ng or groundwater 
i nfl ow control act iv i t i es and consequently no rel ated water l evel/ 
overdraft impacts . 

2 .  Recharge 

Recharge to groundwater bas i ns i n  Ari zona occurs predomi nantly  al ong Ule 
mounta i n  fronts  or edges of the bas i ns wi th l i ttl e ,  i f  any , occurri ng on 
the bas i n  fl oors where the project woul d  be l oc ated . Based on the 
descri �t i on  of project fac i l i t i es and construct i on in  Append ix 1 ,  about 
3 . 5  mi of l and  woul d  be d i sturbed by construct i on or would have project 
fac i l i t i es bui l t  on i t  that coul d i �ede recharge . S i nce most of  thi s 
l i mi ted area WQu l d  be on bas i n  fl oor rather ttlan mounta i n front terra i n ,  
there wO"ul d be onl y  a negl i g i bl e ,  i f  any , i mpact t o  bas i n  recharg e .  

3 .  Subs i dence 

There woul d be no subs i dence caused by construct i on groundwater wi th­
drawal s at  the Ari zona s i te .  The  amount of groundwater wi thdrawn for 
construct i on purposes woul d not l ower groundwater l evel s a suffi c i ent  
amount to promote subs i dence . Subs i dence typ i cal l y  occurs in  al l uvi al 
val l eys when water l evel s are l owered 150 to 3(1) ft i n  sed i ments that 
contai n  s i gni fi cant amounts of c l ay that can be compacted . It  i s  
ant i c i pated that groundwater wi thdrawal s for construct i on woul d result 
i n  l ocal decl i ne s  i n  water l evels near the producti on wel l s  i n  the tens 
of feet , and reg i onal ly  woul d  not be measurabl e .  
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There woul d b e  n o  groundwater qual i ty i mpacts from surface and subsurface 

con struct i on act i v i t i es and groundwater use associ ated wi th proj ect 

construct i on at the Ari zona s i te .  The water tabl e i s  wel l bel ow tunnel 

depth throughout the s i te and recharge i s  i nadequate to tran sport any 

surface- or tunnel -deri ved contami nants to the water tabl e .  I n  Ari zona ,  

water qual i ty deteri orat i on typi cal l y  occurs i n  areas where s i gn i fi cant 

agri cul tural act i v i ty has occurred and in some area� where h i gh sal i n i ty 

groundwater i s  encountered at depth . Water qual i ty deteri orati on can 

occur when these poorer qual i ty waters mi grate i nto areas of better 

qual i ty because of s i gn i fi cant decl i nes i n  water l evel s .  I t  i s  ant i c i ­

pated that groundwater wi thdrawal s for construct i on uses at the s i te 

wou l d resul t i n  water l evel decl i nes that woul d l ocal l y  be i n  tens of 

feet and reg i onal l y  not measurabl e .  There i s  al so no d i rect evi dence 

that poorer qual i ty water exi sts  at depth i n  northern Vekol Val l ey .  

Approx i matel y 2 . 45 mi l l i on yd3 of spoi l s  woul d b e  generated from shafts 

and the tunnel at the Ari zona s i te .  The materi al wou l d be mi xed al l u ­

v i um and a vari ety of i gneous and metamorph i c  roc k  types . Fol l owi ng 

temporary near-sh aft or cut- and- cover area stockp i l i ng ,  the spo i l s  woul d 

be di sposed by 1 )  transport to e i ther of two abandoned open - p i t  mi nes i n  

t h e  v i c i n i ty ,  2 )  spreadi ng over a 1 mi 2 area on t h e  project s i te ,  or 

3) t ransport to Phoen i x  to be used as bui l d i ng materi al . G i ven the 

rel ati vely  l ow l eachate generati on potent i al of the mater i al , the very 

l ow rai nfal l ,  the general l y  great depth to water on s i te ,  and as sumi ng 

the materi al  i s  not p l aced i n  standi ng g roundwater i n  the open - p i t  

mi nes , none o f  t h e  di sposal opt i ons shoul d have any i mpact on l ocal  

g roundwater qual i ty .  

Sol i d  waste generated o n  s i te duri ng constructi on and subsequent opera ­

t i ons  woul d be di sposed of at a new state - l i censed l andfi l l  to be devel ­

oped on or near the proj ect s i t e .  Di sposal coul d al so occur a t  one of 

several nearby exi st i ng l andfi l l s .  There woul d be no groundwater qual -

i ty i mpacts from ei ther opt i on .  

Groundwater qual i ty i mpacts ( rel ated to construct i on and cont i nui ng 

operati on s )  on i nd i rect water use woul d be negl i g i bl e . Most of  the 

i nd i rect water use woul d occur i n  the Phoen i x  area and i t  i s  l i ke ly  that 

i nc reased use rel ated to the project woul d be met wi th CAP water rather 

than by i ncreased groundwater use . Groundwater use cou l d i ncrease i n  

other commun i t i es near Phoen i x  or i n  Pi nal and P i ma count i es to meet 

proj ect i nd i rect water needs , and some mod i fi cat i on of l ocal  g roundwater 

qual i ty coul d resu l t .  G i ven the apparent d i str i but i on of i ncreased 

water use , onl y  a neg l i g i bl e  i mpact woul d be ant i c i pated i n  any g i ven 

area . 
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The est i mated off- s i te rural and mun i c i pal water use associ ated wi th the 
proj ect i n  Ari zona i s  summari zed in Tabl e 7 - 2 .  The impact to exi st i ng 
publ i c  water suppl y systems froll the project - rel ated demand duri ng con­
struct i on and subsequent operat i ons woul d be negl i g i bl e . Proj ect ­
rel ated water u s e  in the Phoen i x  area woul d range from 2 50 to 1 , 540 
acre- ft/yr dur i ng  constructi on and woul d be about 1 , 000 acre - ft/yr 
dur i ng operat i ons . Present muni.ci paT water u se i n  the Phoenix  area i s  
more than 300 , 000 acre- ft/yr and an i ncrease of  l ess  than 2 , 000 acre­
ft/yr i s  l ess than 1 percent of p.resent use ; wh i l e  not i ns i gn i fi cant , 
th i s  shoul d be onl y  a negl i g i bl e  i mpact on exi st i ng systems . The 
Phoen i x  area water supp l y  systems. have been i n  a growth mode for many 
years based on both groundwater and surface water u s e ,  and t h i s  growth 
i s  cont i nu i ng ,  now hased more on CAP water than expanded groundwater 
use . 

The i mpact to groundwater- based publ i c  supp ly  systems throughout the 
rest of Mari copa ,  Pinal , and P ima counties woul d al so  be negl i g i bl e .  
The commun i t i es o f  Avondal e ,  Buckeye , G i l a  Bend , and Mari copa ,  that 
mi ght be affected by i nd i rect proj ect water uses , have water systems i n  
pl ace that provi ded lDun i c i pal and i ndustrial customers w i th a total o f  
1 3 , 280 acre- ft of  groundwater i n. 1 985 . Most o f  these systems report 
decreased water use i n  recent years (Wel ty 1 988) . The ant i c i pated 
i ncreased water needs woul d be suff i c i ently d i sbursed throughout these 
areas so  that no s i ngl e water supply system wou l d  be measurabl y 
impacted . 

6 .  Wel l s 

There are no known wel l s  wi th i n  the SSC footpri nt. 

B .  Operat i ons  

1 .  Water Level s/Overdraft 

Water l evel /overdraft i mpacts from d i rect proj ect water wi thdrawal s woul d 
be measurabl e and l ong- term at the reg i onal l evel . As shown i n  Tabl e 
7 - 1 ,  the annual total projected on - s i te water use for operat i on s  i s  
2 , 1 7 5  acre - ft ,  wh i ch woul d al l be deri ved from the wel l fi el d i n  Vekol 
Val l ey .  The requi red wi thdrawal s are equ i val ent to a conti nuous pump i ng 
rate of 1 , 350 gal/mi n or 450 gal/mi n/wel l i f  three wel l s  are used . Th i s  
l evel o f  pump i ng shoul d resul t i n  l ong-term drawdowns o f  several tens of 
feet at d i stances of  1 mi  or so from the wel l s .  However , there i s  no  
other groundwater use in  the area to be affected by such  a drawdown . 

Overdraft i ng o f  the groundwater bas i n  may be i ndi cated because annual 
total wi thdrawal s ( SSC and other users ) of 2 , 225  acre - ft woul d exceed 
the esti mated annual recharge ( 1 , 200 acre - ft )  to the northern Vekol 
Val l ey groundwater bas i n .  Est i mated annual recharge val ues are onl y 
approxi mate , and the d i fference between 1 , 200 acre - ft/yr and 2 , 200 
acre- ft/yr may not be suffi ci ent to promote reg i onal water l evel 
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dec l i nes . It  i s  est i mated that from 2 to 3 . 1  mi l l i on acre - ft of  ground ­
water i s  i n  storage i n  the northern Vekol Val l ey groundwater bas i n  and 
i f  pumpage were to exceed recharge by 1 , 000 acre - ft/yr for the l i fe of 
the proj ect , on ly  30 , 000 acre - ft of groundwater woul d be wi thdrawn from 
storage i n  the Vekol Val l ey .  Th i s  represents l e ss than 1 percent of the 
groundwater i n  storage . Al though the State of Ari zona has h i storical1 y 
al l owed overdraft i ng of groundwater bas ins and wi l l  cont i nue to al l ow 
overdraft i ng unt il the year 2025 , ttle impact of groundwater wi thdrawal s  
for operat i on s  �ater use woul d be measurable ;  other new 9roundwat�r uses 
may be l i mi te.d Dr restri.cted . 

A potenti al mit i gat i on for water l evel and overdraft impacts i s  impQ'r­
tati on and use of CAP water for al l or a port i on of operat i ons i ndus ­
tri al  water requi rements . Th i s  however would result  in  other i mpacts 
from p ipel i ne con struct i on and l imit i ng other uses of CAP water .  

2 .  Subs i dence 

There would be a neg l i g i bl e  subsi dence i mpact caused by construct i on or 
duri ng cont i nu i ng operat i ons  due to 9roundwater wi thdrawal s .  Ant ic i ­
pated areal groundwater wi thdrawal s are not expected to be l arge enough 
to dewater a s i gn i fi cant port i on �f cl ay l ayers tha,t may exi st at de'pth .  
Groundwater w i t hdrawal may produce water level decl i nes in  the  upper 
tens of  feet l ocal ly ,  but onl y  a few feet reg i onal l y .  Orawdawns of th i s  
mag n i tude shoul d not resul t i n  detectabl e subs i dence at the wel l s i te or 
at any other l ocat i on in the area . 

3 .  Water Qual i ty 

There woul d be no groundwater qual i ty i mpacts from surface or subs urface 
operat i ons because of the depth to groundwater ( approxi mately 350 ft ) 
and the very l i mi ted i nfi l trat i on and recharge at the s i te .  

Domesti c sewage woul d be treated at a new permi tted tert i ary p1 ant at 
the campus area . Exper i mental and serv i ce areas woul d have permi tted 
pac k age  pl ants wi th an evaporat i on pond and septi c tanks wi th l each 
fi el d s ,  respect i vel y .  Coo1 1 ng tower bl owdown woul d be di spo sed of i n  
an evaporat i on pond wi th l andfi l l  d i sposal of res i dual sal ts .  Assumi ng  
the  ponds are  l i ned to precl ude or mi nimi ze i n fi l trati on , there wou l d  be 
a zero or  negl ig i bl e  i mpact to groundwater qual i ty .  These act i v i t i es 
woul d have no i mpact on groundwater qual i ty for the s ame reasons as 
stated above . 

Groundwater qual i ty i mpacts from operat i ons  i nd i rect groundwater use 
were prev i ous l y  defi ned as negl i g i bl e  ( see Sect i on 7 . 2 . 3 . 1 . A . 4 ,  
Con struct i on - Water Qual i ty) . 
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1 .  Water level s/Overdraft 
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Groundwater from al l uvi al depos i ts al ong stream channel s i n  the South 
Pl atte Ri ver bas i n  woul d be the proposed supply source for al l d i rect 
construct i on water requi rements for the SSC proj ect i n  Col orado . Th i s  
sourc� i s  wi th i n  the Morgan County Qual i ty Water D i stri ct (MCQWD) . The 
MCQWD currentl y obta i n s  water from the Hay Gul ch aqui fer in the lost 
Creek bas i n .  That aqui fer i s  con s i dered nontri butary to the South 
Pl atte Ri ver, and , therefore , augmentat i on water i s  not requi red . The 
MCQWD al so has two add i t i onal wel l s  l ocated out s i de the Hay Gul ch wel l 
fi el d that are con s i dered tri butary to the South Pl atte Ri ver , and aug ­
mentat i on woul d be requi red by state l aw .  Three sources of augmentat i on 
have been proposed by the State I }  purchase of  South Pl atte Ri ver bas i n  
surface water r i ghts ; 2 }  purchase o f  South Pl atte R i ver, bas i n  ground ­
water r i ghts ; and 3 }  purchase of  exi sti ng al l ocat i on s  of  Col orado - B i g  
Thompson proj ect water that currentl y are used i n  t h e  South Pl atte Ri ver 
bas i n .  No add i t i onal tran sfers of  west sl ope water to the South Pl atte 
Ri ver bas i n  woul d resul t from the proposed proj ect . Al though spec i fi c  
wel l l ocat i ons  are not defi ned ,  the general l ocat i on s  where groundwater 
woul d be used can be i dent i fi ed on F i gure 7 - 2 .  Presumabl y ,  purchased 
wel l s  and water r i ghts woul d be d i stri buted around the r i ng .  

Dur i ng construct i on and throughout operat i ons , i nd i rect water use woul d 
occur i n  commun i t i es and rural areas i n  the s i te v i c i n i ty because of 
i n -mi grat i on of  con struct i on workers and operat i on s  personnel and thei r 
dependents . The esti mated water use i s  shown i n  the Tabl e 7 - 3 . I t  
var i e s  from 280 acre- ft i n  1 989 to a h i gh of  1 , 870 acre - ft i n  1 992 and 
total s 9 , 700 acre - ft for the pl anned 7 -yr construct i on peri od . Opera­
t i on s  peri od i nd i rect water use i s  ant i c i pated to range from about 1 , 000 
to 1 , 400 acre - ft/yr . Most of the i ncreased water use woul d occur i n  
Morgan County and i n  the Denver area to the west ; mi nor i ncreases are 
proj ected i n  12 other count ies  surroundi ng the s i te .  Surface water i s  
the pri mary mun i c i pal water supply source i n  the Denver mun i ci pal area . 
Groundwater sources are more i mportant i n  rural areas . 

Water l evel /overdraft i mpacts from di rect proj ect water wi thdrawal s for 
construct i on woul d be negl i g i bl e .  Total esti mated d i rect water use for 
construct i on i s  shown on Tabl e 7 - 1 . It ranges from 5 to 88 acre - ft/yr 
and total s 343 acre - ft for the 7 -yr construct i on peri od . Even i f  a 
l i mi ted number of  wel l s  were devoted to suppl yi ng water for the proj ect , 
wi thdrawal s on the order of  only 10  acre- ft/yr at any i ndi vi dual wel l 
are l i kel y .  Th i s  i s  equi val ent to a ful l - t i me pump i ng rate of  l ess  than 
10  gal/mi n ,  wh i ch woul d not resul t i n  measurabl e water l evel decl i nes at 
any d i stance from the pump i ng wel l s .  Al though l ocal groundwater 
recharge rates are not wel l defi ned , the pumpage i s  very smal l and 
shoul d not resul t i n  a reg i onal or l ocal i zed overdraft cond i t i on .  
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I ncreased groundwater w i thdrawal from the wel l s  l ocated i n  the South 
Pl atte R i ver bas i n  woul d requ i re augmentat i on .  The trans fer of ground ­
water r i g hts and use by purchase i s  an establ i shed and reg ul ated 
procedure i n  Col orado . The l i mi ted amount of water r i ghts i nvol ved for 
d i rect proj ect con struct i on use suggests a negl i g i bl e  i mpact to ex i st i ng 
water users . By transferri ng water r i ghts , there may be no net i ncrease 
i n  l ocal groundwater use and groundwater use patterns woul d not be 
measurabl y mod i fi ed .  The i mpacts to surface water sources because of 
purchase of  surface r i ghts are d i scussed i n  Sect i on 7 . 2 . 3 . 1 .  

Water l evel /overdraft i mpacts from i nd i rect proj ect water use duri ng 
constructi on and cont i n u i ng through operat i ons  woul d al so be negl i g i bl e .  
The great majori ty of  projected i ncreases woul d occur i n  Morgan County 
( Fort Morgan and C i ty of Brush )  and i n - the Denver area to the west . The 
Denver Water Department suppl i ed 230 , 666 acre- ft of water i n  1 987 , al l 
of wh i ch was surface water,  and i t  i s  esti mated that onl y about 5 
percent of  the water suppl y i n  the Denver Metro area i s  from groundwater 
sources . Th us , i ncreased water use i n  the Denver area rang i ng from 1 00 
to perhaps 600 acre - ft/yr duri ng con struct i on and averag i ng about 400 
acre - ft duri ng operat i ons  woul d have a negl i g i bl e  i mpact on groundwater 
resources i n  th i s  area ( S i mpson 1988b) . I ncreased rural and mun i c i pal 
i nd i rect water use i n  Morgan County woul d range from about 1 00 to 
800 acre - ft/yr over the con struct i on peri od and average about 500 to 600 
acre- ft/yr through operat i ons . Fort Morgan present l y  pumps 3 , 400 
acre - ft of groundwater per year and projects that it wi l l  use 3 , 800 
acre - ft by the year 2000 . The C i ty of Brush present ly  uses 1 , 265 
acre - ft per year and proj ects that it wi l l  use 1 , 765 acre - ft by 1 995 
( S i mpson 1 988b) . D i stri buti on of th i s i ncrease i n  demand between Fort 
Morgan and the C i ty of Brush wel l fi el d area s ,  wh i ch are not present ly  
overdrafted ,  woul d resul t i n  onl y  negl i g i bl e  water l evel or overdraft 
i mpacts l ocal l y .  The smal l rema i n i ng proj ected i nd i rect water use woul d 
be d i stri buted among 1 2  count i es and shoul d resul t i n  no water l evel/ 
overdraft i mpact s .  

At the Col orado s i te some groundwater control woul d b e  requ i red for con­
struct i on of bu i l d i ng foundat i ons , the booster/ i nj ector compl ex , and 
shafts that penetrate the surfi c i al dune sand , l oess , and al l uv i al de­
po s i ts . I f  dewateri ng these construct i on areas by pump i ng from wel l 
poi nts or wel l s  i s  empl oyed exten s i vel y ,  a measurabl e s i te l evel short­
term i mpact to groundwater l evel s may occu r .  The amount of  dewater i ng 
pump i ng potent i al l y requ i red cannot be esti mated unt i l the precon struc­
t i on geotechn i cal surveys are compl ete ; i f  exten s i ve pump i ng i s  requ i red , 
however , water l evel s i n  nearby wel l s  coul d be affected . To m i t i gate 
th i s  potenti al dewater i ng i mpact , groundwater control coul d be ach i eved 
by freez i ng or s l urry wal l techn i ques and by grout i ng .  I f  on l y  mi n i mal 
dewateri ng pump i ng i s  requ i red , water l evel /overdraft i mpact woul d be 
negl i g i bl e . 

I t  i s  not ant i c i pated that dewater i ng woul d be requi red for tunnel con ­
struct i on because P i erre shal e i s  a poor water conductor . Consequentl y ,  
there woul d b e  no  water l evel /overdraft i mpact from tunnel con struct i on .  
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No measurabl e groundwater i nfl ow i s  ant i ci pated i n  unweathered P i erre 
shal e ,  wh i l e  d i screte jo i nts lJr fr.ctllres j 'n weathered Pierre s hal e may 
y i el d  i n fl ows of a few ten s  of gal /mi D and requ i re groutlng . 

2 .  Recharge 

Recharge i mpacts caused by construct l ·on acti v i ti es woul d be neg l i g i bl e .  
Recharge to the a l l uvi al aqui fers , tbe major aqui fers i n  tbe proj ect 
area ,  occurs primari l y  a l �ng tbe stream channel s and duri ng peri od s  of  
streamfl ow . No data exi st that characteri ze the  total or un i t  area 
amount of recharge to thesie aqu i fers . S ince project featllres (wi th the 
except i on of JZ , E3 , FZ , K3 , K6 , E8 , and E l )  tlOIJl d not be l ocated i n  
fl oodp 1 ai n s  o f  the  stream cttannel s ,  the i J'Apact of the SSC fac i l  i ty w i  1 1  
be negl i g i  bl e .  The access r-oad chalflnel s that wIJul d be cOJilstructed from 
the Denver area to the sse site would cross  stream channel s ,  but these 
cros s i ngs  would be s uc.1t a saal l  percentage of the recha.rge areas of any 
al l uv i al aqu ifer that i "pacts to red1arge would al so be neg1 i gi b1 e .  

3 .  Subs i d'eAce 

There wOlil d be no subsi dence impacts caused by construct i on or cont i nu ­
i ng operat i ons groumdwater wi thdrawal s .  The subsurface strat i g raphy at 
the Col orado s H e ,  a thi n veneer of \!I'r:lconsol i dated recent sed i ments 
overl yi ng a thi c k  sequence of  cl aystnne (Pierre shal e ) , i s  nut prone to 
subs i dence even under heavy grotmdllater use or overdraft cond it i oas . 

4 .  Water Q�a l i ty 

Groundwater, qual i ty impacts from surface and subsurface construct i on and 
the mi nor groundwater lise assoc i ated wi th con strl:lct i on woul d be T'tegl i g i ­
bl e .  Th i s  concl us i oA 1 S  based on the fa,ct that s i te gr�und\laters are 
al ready ch.aracteri zed by rel ativel y  h i gh l evel s of  di ssol ved sol utes 
( See Append i x  5 ,  Tabl e 5 . 5 . 2 - 5 )  and , therefore , are not h i g h l y  sens i t i ve 
to mi nor changes i n  common d i s sol ved consti tuents caused by the standard 
con struct i�n mater i al s and practi ces empl oyed for the sse proj ect . 

Because of the general l y  shal l ow depth-to -�ater typ i cal of  the area , 
mi nor and very l ocal i zed water qual i ty effect s from surface d i sturbuce , 
equi pment operat i on ,  and mi nor l eaks and sp i l l s  of construct i on materi ­
al s woul d be i nev i tabl e .  These wou1 d be mi n i mi zed by proper constryc­
t i on pract i ces and use of normal i ndustry procedures for sp ; l l  and l eak 
respon se and cl ean� . 

Some subsurface construct i on woul d occur wi t'h i A  the sbal l uw al l uv i al 
aqui fers . Sh aft constructi on and i nstal l at i on of concrete or steel 
l i ners wo�l d resul t i n  a negl i g i bl e  i mpact to 9roundwater qual i ty i n  the 
v i c i n i ty of  the shafts . Phys i cal d i sturbance of aqui fer materi al aRd 
the i ntroduct i on of concrete or metal structures i nto an aqui fer woul d 
affect onl y  lDS and the common i on s  such as sul fate , sod i ym ,  cal c i um ,  
and i roR . Consti tuents commonl y  v i ewed as c-ontaAti n ants woy l d  not be 
ant i c i pated i n  measurabl e amounts i f  standard pract i ces , such as removi ng 
any o i l y  coat i ngs  from l i ner sect i on s  before i n stal l at i on ,  are fol l owed . 
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Any changes i n  groundwater qual i ty wou l d  be very l ocal i zed and , wh i l e  
changes may be l ocal l y  detectabl e ,  there shoul d be no change i n  poten ­
t i a l use of the groundwater . 

There wou l d  be no groundwater qual i ty i mpacts from tunnel con struct i on .  
The tunnel wou l d  be al most total ly  i n  unweathered P i erre shal e beneath 
the al l uv i a l aqu i fers i n  the area . There i s  l i ttl e ,  if any , groundwater 
movement i n  the P i erre shal e because of the very l ow hydraul i c  conduc ­
t i v i ty ( 1 0 - 4  to 1 0 - 1 0  cm/s)  ( Col orado Geol ogi cal Survey 1 988) . Con ­
sequen t l y ,  there wou l d  be no movement of groundwater away from the tun ­
nel  even i f  contam i n ants were i ntroduced . As an add i t i onal  factor,  i t  
i s  pl anned to l i ne the tunnel to prevent dryi ng and s l aki ng of the 
shal e or , more properl y ,  cl aystone . 

As d i scussed earl i er ,  dewateri ng i s  not expected to be necess ary at the 
Col orado s i te .  Therefore , m i n i mal to no i mpact s to groundwater qual i ty 
are expected . 

I t  i s  ant i c i pated that approxi mately 2 . 6 -mi l l i on yd 3 0f spoi l s  woul d be 
generated from shafts  and the tunnel . The mater i al wou l d  be 98 percent 
P i erre shal e ( c l aystone) and 2 percent l i mestone and non - i ndurated mate­
ri al (channel al l uv i um ,  dune sand , and l oess ) . The P i erre shal e con ­
t a i n s gypsum ,  wh i ch i s  an eas i l y d i ssol ved or l eached materi al  y i el d i ng 
pr i mar i l y  cal c i um and sul fate i ons . Shal l ow groundwaters i n  the area 
are present ly  characteri zed by moderate to h i gh l evel s of cal c i um and 
sul fate ( Bjorkl und and Brown 1 957 ; Reppl i er et al . 1 98 1 ) . 

Four spoi l s  d i sposal opt i ons have been i dent i fi ed .  These i nc l ude three 
al ternat i ve construct i on uses ( fl oodpl a i n  emban kment , reservo i r  l i n i ng ,  
and h i ghway embankment s )  and d i sposal p i l es on state school l and ( e i ght 
s i tes total i ng 1 1 5  acres w ith  d i sposal p i l es at l east 1 4  ft h i gh ) . 

I t  i s  presently  pl anned that sol i d  waste generated dur i ng con struct i on 
and al so duri ng subsequent operat i ons wou l d  be transported to one or 
more of several ex i st i ng l andfi l l s  near the s i te or that a new l andfi l l  
woul d be devel oped on s i te .  I f  d i sposal i s  to ex i st i ng perm i t ted l and ­
fi l l s ,  i t  i s  assumed that control s to protect l ocal  groundwater qual i ty 
are i n  pl ace and that d i sposal of proj ect waste woul d have l i ttl e ,  i f  
any , i ncremental effect on potent i al groundwater contami nat i on from the 
l andfi l l . I f  the opt i on of a new on - s i te l andfi l l  i s  sel ected , it  woul d 
be permi tted , devel oped , and operated to al l appl i cabl e standards . Wh i l e , 
for any of these opt i ons , cal c i um and sul fate coul d be rel eased from the 
gypsum i n  the spoi l s , the accompanyi ng ground c l aystone wou l d  be a poor 
med i um for l each i ng these i ons  from the spoi l s .  Therefore , no measurabl e 
changes i n  water qual i ty are expected i n  near-s urface aqu i fers near the 
spo i l s .  
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Negl i g i bl e  groondwater qual i ty i mpacts rel ated to i nd i rect groundwater 
use from I n -m;'grants and secoooary i ndlaced growth woul d occur .  The d i s ­
tri but i on of  pumpage over the  wel l fi e l ds of  a number of communi t i es 
( i nd i v i dual serv i ce areas , Fort Morgan and c i ty of Brush wel l fi el d s ,  
Hay Gul ch wel l fi e l d ,  aod excbange wel l s  al ong the South Pl atte R i ver)  
woul d be negl i g i bl e  at any Oine s i te because of the d i stri buted nature of 
l ocal  water sources . 

5 .  Publ i c  Water Suppl y Systems 

The esti mated off- s i te rural alld moo i c i pal water lise assoc i ated wi th tine 
proj ect i n  Col orado i s  summarized i n  Ta,bl e 7 - 3 .  The i rrpact to exi st i ng 
groundwater- s uppl i ed publ i c  water systems from project - rel ated demand 
duri ng con struct i on and operat i on s  woul d be negl i g i bl e  for the Denver 
area and rural count i es surro'UllId i ng the s i te but woul d be measurabl e for 
commun i t i es i n  Morgan County . As stated i n  the sect i on on water l evel / 
overdraft i mpacts , i ncreased water use i n  the Denver area i s  ant i c i pated 
to range from about 1 00 to perhaps 600 acre- ft/yr duri ng con struct i on 
and average about 400 acre - ft/yr duri ng o.perat i on s .  Th,e Denver Water 
Dep artment ( the maj or ;water suppl i er i n  the Denv'er area)  suppl i ed a 
total of  283 , 7 18 acre - ft o f  water i n  1 987 , al l o f  wh i ch was from surface 
water sources ( S i mpson 1988b) . Al though spec i fi c  i nformat i on on 
groundwater- based system capac it i es bas not been compi l ed for al l 
Denver- area cOllflllJ'fl i t i e·s , i t  i s  l og i cal to assume that the amount of  
i ncreased use ant i c ipated woul d onl y have a negl i gi bl e  i mpact on 
i nd i v i dual systems , because the metropol i tan area i s  su�pl i ed l argely by 
surface water source s and the use woul d be d i stri buted throughout the 
Denver area . 

I ncreased water use i n  count i e'S surround i n<g  the s i te ( excl ud i ng Morg an 
County)  i s  ant i c i pated to range from about 20 to 500 acre - ft/yr dur i ng 
constructi on and to average about 300 acre - ft/yr duri ng operat i ons . 
I nd i v i dual commun i t i e s  affected are not i denti fi ed ;  however , g i ven that 
th i s  water use woul d be d i stri buted throug'hout 12 coun t i es ( see Tabl e 
7 - 3 )  i t  i s  unl i'ke ly  th at there woul d be more than a negl i g i bl e  i mpact to 
any i nd i v i dual water supp l y  system . 

As shown i n  Tabl e 7 - 3 ,  off- s i te water use i n  Morgan County woul d range 
from 1 1 0 to 775 acre - ft/yr duri ng construc t i on and woul d average about 
500 acre - ft/yr dur i ng operat ion s .  I t  i s  expected that the maj ori ty of 
th i s  use woul d occur in  Fort Morgan and Brush . The present water use i n  
Fort Morgan and Brush i s  about 4 , 600 acre- ft/yr and the  proj ected water 
use for the year 2000 i s  l es s  than 6 , 000 acre- ft/yr . The present 
combi ned c.apac i ty of  the two systems i s  about 9 , 000 acre - ft/yr . The 
C i ty of Brush has a capac i ty i n  i ts wel l s  to suppl y about 4 , 900  acre ­
ft/yr , whi l e  present use i s  about 1 , 200 acre- ft/yr . Fort Morgan has a 
capac i ty for produc i ng 4 , 1 00 acre- ft/yr from i ts 1 4  wel l s  and presentl y  
uses about 3 , 400 acre - ft/yr ( Engi neer i ng Profes s i onal s ,  Inc . 1 987 , and 
S i mpson 1 988a ) . The i ncreased water needs because of i n -m igrati on i nto 
the area represents approxi matel y  a 10 to 15 percent i ncrease over base­
l i ne cond i t i ons . There i s  no  effect i ve m i t i g at i on for th i s  i ncreased 
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use . Al though the i n crease woul d be measurabl e i n  terms of  system 
operat i on s ,  the bas i c  systems for these commun i t ies  can accommodate thi s 
amount of  i ncreased water use and , therefore ,  the i mpact wDul d  be not 
s i gn i fi cant . 

-

6 .  Wel l s 

The i mpact of admi n i strat i ve ( l and acqu i s i t i on )  or safety- rel ated ( near­
ness to tunnel - wi th in a 1 50 - ft rad i us )  wel l cl o sure s  at the sse s i te 
i n  Col orado woul d be n egl i g i bl e  at the s i te l evel . I t  i s  est imated that 
l es s  than 20 water wel l s  occur wi th in the SSC footpri nt . State records 
document 1 2  wel l s . Al l are domest i c/stock. or  i rr i gat i on wel l s .  Only a 
few of these wel l s  may be d i rectl y affected and requ i re abandonment 
because of the project . Thi s  woul d be a neg l i g i bl e  impact on l ocal 
water users and water use patterns . Wel l cl osures woul d be  a mi nor 
benefi c i al i mpact for the l ocal groondwater system. 

The i mpact to water users can be part i al l y  mi t i gated i f  repl acement 
wel l s  or hookups to al ternat i ve water supply sources of  equal or better 
qual i ty are prov i ded to affected well owners . The State has indi cated 
that i t  wi l l  prov i de th i s  mi ti gat i �n .  I t  i s  noted that the magn itude of 
th i s  i mpact may change as wel l records and cri teri a for wel l cl osure are 
further def i n ed .  

B .  Operat i on s  

1 .  Water Level s/Overdraft 

The proj ected on - s i te or d i rect annual water use i s  h igher dur i ng opera ­
t i ons  than dur i ng construct i on but water l evel /overdraft i mpacts woul d 
remai n  negl i g i bl e .  As shown i n  Tabl e 7 - 1 ,  the annual total proj ected 
d i rect water use for operat i on s  i s  about 2 , 1 7 5  acre- ft/yr � Al l water 
suppl i es woul d be deri ved from groundwater . 

The operat i on s  water supply sources i ncl ude groundwater from the Hay 
Gul ch  aqu i fer (potabl e water at the campu s  area)  l ocated approxi mate l y  
35  m i  northwest of  the s i te ( F i gure 7 - 2 ) , two wel l s  l ocated i n  the 
al l uv i al depos i ts adjacent to the South Pl atte R i ver { i ndustri al water 
at the c ampus  a rea ) ,  and smal l -capac i ty wel l s  l ocated around the ri ng at 
serv i ce areas and the far cl uster ( i ndustri al water ) .  Al l water for the 
campus area wou l d be provi ded by the Morgan County Qual i ty Water D i s ­
tri ct from exi st i ng wel l s  i n  the i r suppl y system . Water for the far 
c l uster and serv i ce areas woul d be from wel l s  purchased by the State 
duri ng the construct i on peri od .  

Percept i bl e  decl i nes i n  water l evel s ( tens of feet)  w.oul d occur l ocal l y  
around t h e  wel l s  i n  t h e  Hay Gulch aqu i fer,  bu t  the amount o f  change from 
basel i ne cond i t i on s  woul d not resul t i n  a decrease i n  groundwater avai l ­
abi l i ty i n  the area . Ann ual recharge to the Hay Gul ch aqui fer i s  est i ­
mated to be about 7 , 000 acre- ft (Norton , Underwood and lamb , Inc . 1 988) . 
Present water use of 800 acre - ft/yr i s  about 1 1  percent of the annual 
recharge and an i nc rease of 400 acre - ft/yr for the c ampus potab l e water 
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requi rements woul d i ncrease water use to about 1 7  percent of  natural 
recharge . Th i s  amount of  i ncreased water use woul d not resul t i n  a 
decrease i n  groundwater avai l abi l i ty i n  the area nor , obvi ousl y ,  woul d 
i t  i n i t i ate any overdraft . 

The groundwater that woul d be withdrawn from two of the MCQWD suppl y 
wel l s  al ong the South Pl atte Ri ver woul d requ i re augmentat i on as  
descri bed i n  Sect i on 7 . 2 . 3 . 2 . A . 1 ( F i g ure 7 - 2 )  to compensate for any 
decrease i n  fl ow i n  the r i ver caused by tri butary groundwater wi thdraw­
al s .  Th i s  procedure i s  establ i shed i n  State water l aw and has been pro ­
posed by the State to provi de the approxi mate 1 , 000 acre - ft/yr of i ndus­
tri al water for the campus area . Even though the process i s  a standard 
el ement of Col orado water l aw ,  i t  may be somewhat controvers i al , as are 
al l water transfers i n  the western states . There woul d be no  ground ­
water i mpacts (water l evel s/overdraft ) from th i s  pl an , and the tran s ­
ferred surface water woul d not b e  avai l abl e for other reg i onal uses for 
the durat i on of the proj ect . 

Water l evel /overdraft i mpacts at the far cl uster and serv i ce areas woul d 
al so be negl i g i bl e .  I t .  i s  anti c i pated that wel l s  capabl e of produci ng 
50- 1 00 gal /mi n woul d be suffi c i ent to supply these fac i l i t i es .  A smal l 
but percept i bl e  i mpact to the groundwater system woul d occur l ocal l y  
around these wel l s . T h e  amount of change from basel i ne cond i t i ons woul d 
not , however , measurabl y affect water l evel s i n  nearby wel l s  or resul t 
i n  a decrease i n  groundwater avai l ab i l i ty i n  the area as the water 
r i g hts and perhaps the wel l s  themsel ves woul d be purchased . 

Water l evel /overdraft i mpacts from i ndi rect proj ect water use duri ng 
operat i on s  were previ ously  assessed ( see Secti on 7 . 2 . 3 . 2 . A . 1 ,  Con struc­
t i on - Water Level s/Overdraft ) as negl i g i bl e .  

2 .  Water Qual i ty 

Groundwater qual i ty i mpacts from al l aspects of operat i ons  woul d be 
negl i g i bl e .  M i nor and very l ocal i zed effects - on groundwater qual i ty 
from s urface sources are i nevi tabl e g i ven the general l y  shal l ow water 
tabl e ,  espec i al l y  i n  the al l uvi al depos i ts . These negl i g i bl e  i mpacts 
woul d resul t from rout i ne s i te mai ntenance act i v i t i es such as i rr i gat i on 
and fert i l i zat i on of s i te l andscap i ng ,  veh i cl e  use , and snow and i ce 
control duri ng the wi nter . These i mpacts woul d be i nd i sti ngui shabl e 
from the i mpacts to shal l ow aqu i fers from l ocal farm i ng and ranch i ng 
operat i on s .  G i ven the nature and general qual i ty of ex i st i ng shal l ow 
groundwater (Appendi x  5 ,  Tabl e 5 . 5 . 2 - 5 ) , these types of sources shoul d 
not measurabl y degrade exi st i ng condi t i ons . Chemi cal s and other mate ­
r i al s stored on s i te wi th contami nat i on potent i al woul d b e  stri ctly 
control l ed and procedures woul d be i n  pl ace to rap i dl y  respond to and 
cl ean up any spi l l s  or rel eases of such materi al . 

Impacts to groundwater qual i ty from subsurface act i v i t i es woul d al so be 
negl i g i bl e .  There woul d be l i mi ted materi al s i n  the tunnel /shaft env i ­
ronments w i th a potenti al to contami nate groundwater ,  and stri ct control 
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procedures woul d be i n  pl ace for any such mater i al s present . I n  add i ­
t i on ,  the tunnel rock  u n i t ( P i erre shal e )  has very l ow hydraul i c  con ­
duct i v i ty w i th very few fractures or fracture zones where l i m i ted mi gra­
t i on of contami nants i ntroduced mi ght be poss i bl e . The few fractures or 
fract ure zones present woul d l i ke ly  have been grouted dur i ng construc­
t i on and , as ment i oned prev i ousl y ,  it  i s  pl anned to pl ace a l i ner in  the 
tunnel i n  Col orado to hel p prevent dryi ng and s l aki ng of the P i erre 
shal e .  These factors woul d further l i m i t  the poten t i al for any changes 
to groundwater qual i ty from subsurface sources . 

Handl i ng and d i sposal of sewage and cool i ng tower bl owdown generated 
duri ng operat i ons  are descri bed i n  deta i l  i n  Append i x  1 0 .  Pl anned 
treatment and d i sposal  woul d have onl y  a negl i g i bl e  i mpact on g round ­
water qual i ty .  A new tert i ary sewage treatment fac i l i ty woul d be 
requ i red i n  the v i c i n i ty of the campus area to treat domest i c  sewage 
from the campus , booster/ i nj ector,  and near experi mental areas . Sewage 
from the far cl uster and remote serv i ce areas woul d be treated by a pack­
age terti ary treatment pl ant . Al ternat i vel y ,  sept i c  tanks w i th d i sposal 
to l each fi el ds or l and appl i cat i on coul d be empl oyed . 

Any new wastewater treatment or package treatment pl ant woul d be per­
mi tted and constructed and operated to appl i cabl e standards and , conse ­
quent l y ,  negl i g i bl e  groundwater qual i ty degradat i on woul d be  anti c i ­
pated . Sept i c  tanks and l each fi el ds al ways have a potent i al for meas­
urabl e degradat i on of groundwater qual i ty on  a very l ocal i zed scal e .  
However , assumi ng that perm i tt i ng and proper s i t i ng of  d i sposal fac i l i ­
t i es w i th i n  the surfi c i a l geol og i c  depos i ts woul d occur,  onl y  a negl i g i ­
bl e i mpact i s  ant i c i pated . 

Al l cool i ng tower bl owdown woul d be treated at the proposed 22S -acre 
evaporat i on pond and woul d resul t i n  a negl i g i bl e  i mpact to groundwater 
qual i ty .  Assum i ng that the pond i s  l i ned to precl ude or mi n i mi ze 
i n fi l trat i on ,  there woul d be a negl i g i bl e  i mpact to groundwater qual i ty .  

Groundwater qual i ty i mpacts from d i rect and i nd i rect project groundwater 
use  and sol i d  waste d i sposal duri ng operat i on s  was prev i ous ly  assessed 
to be none or negl i g i bl e  ( See Sect i on 7 . 2 . 3 . 2 . A . 4 ,  Con structi on - Water 
Qual i ty ) . 
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Groundwater i s  the proposed water suppl y sourc e  for al l d i rect SSC  water 
requ i rement s i n  I l l i noi s .  Surface water from -the Fox Ri ver i s  offered 
as an al ternat i ve or backup supply  source for i ndustri al  water at the 
mai n campus and as a source to mai nta i n  emergency fi re f i ght i ng storage . 

To meet est i mated d i rect SSC requ i rements , groundwater sources are pro­
posed as fol l ows : 

o Ma i n  campus and associ at€d experi mental and serv i ce areas -
Wel l s  i n  upper bedrock ( S i l uri an dol omi te)  aqu i fer ; i nvol ves 
u se or expans i on of exi sti ng Fernn l ab wel l fi e ld . 

o Far c l uster - Wel l s  i n  the gl ac ial  dri ft or ,  as an a l tern a­
t i ve ,  in  the basal  port i on of the Cambri an-Ordov i c i an aqu i fer 
( I ronton - Gal esv i l le sandston€ ) . 

o Serv i ce are as F3 , F4 ,  F6 , F7 , and F8 - Wel l s  i n  the upper 
porti on of the Cambri an-Ordov i c i an aqui fer ( G l enwood -St . Peter 
sandstone ) .  

o Serv i ce areas F l , F 2 ,  and F9 - Serv i ce connect i ons  to the 
mun i c i pal  supply systems for Aurora , Oswego ,  and St . Charl es , 
respect i ve l y .  Each o f  these commun i t i es presentl y obta i n s  i ts 
water from the Cambri an-Ordov i c i an aqu i fer . 

Proposed sources are al so areal l y  d i stri buted wi th i n  the s i te v i c i n i ty .  
Locat i ons o f  the general areas where groundwater woul d be devel oped are 
shown on F i g ure 7 - 3 . 

The proposed sources i ncl ude three of  the four major aqui fer systems i n  
the I l l i no i s  s i te v i c i n i ty :  the g l ac i al dri ft , the upper bedrock or 
S i l uri an dol omi te aqui fer , and the Cambri an-Ordov i c i an aqu i fer .  The 
combi ned sustai ned y i el d  of the g l aci al dri ft and shal l ow bedrock 
aqui fers wi th i n  the v i c i n i ty of the I l l i no i s s i te ( i nc l ud i ng port i on s  of 
Coo k ,  DeKal b ,  DuPag e ,  Kan e ,  Kendal l ,  and Wi l l  count i es )  i s  esti mated to 
be 1 63 , 500 acre- ft/yr . The sustai ned y i e l d  of the Cambri an-Ordov i c i an 
aqui fer i n  the same regi on i s  esti mated to be 29 , 200 to 32 , 500 acre- ft/yr . 
I n  DuPage and Kane count i e s the esti mates of sustai ned y i el d  for these 
upper and l ower aqu i fers are 85 , 000 acre- ft/yr and 1 8 , 000 to 1 9 , 000 
acre- ft/yr respect i ve ly  ( V i socky 1 988) . 

Compari son of comb i ned safe-y i el d  and groundwater use data for the DuPage  
and Kane county areas suggests that overdraft cond i t i ons  ex i st i n  the  
Cambr i an -Ord i v i c i an aqui fer and that overdraft may al so be occurri ng 
l ocal l y  i n  the shal l ow bedrock aqu i fer .  Publ i c  water-supp l y  systems i n  
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these count i e s pumped 57 , 1 00 acre - ft of  wat er from the  Cambri an ­
Ordov i c i an aqu i fer i n  1 986 , approximate ly  three t i mes  the est i mated safe 
y i el d  of 1 8 , 000 to 1 9 , 000 acre - ft/yr . Add i t i onal pri vate pump i ng of  
un known vol ume al so occurred in  the  Cambr i an - Ordov i c i an aqu i fers duri ng 
1 986 . I n suffi c i ent i nformat i on i s  ava i l abl e to d i scern the magn i t ude of 
any l ocal i zed overdraft in the shal l ow- bedrock aqu i fer . 

Dur i ng con struct i on and throughout operat i on s ,  i nd i rect water use woul d 
occur i n  commun i t i e s and rural areas i n  the s i te v i c i n i ty because of 
i n -m i grat i on of con struct i on workers and operat i on s  personnel and the i r  
dependent s .  Th i s  est i mated water use i s  shown i n  Tabl e 7 - 4 .  I t  var i es 
from 1 2 5  acre - ft i n  1 989 to a h i gh of 825 acre - ft i n  1 992 and total s 
4 , 270 acre - ft for the pl anned 7 -yr construct i on peri od .  Operat i on s  
water u s e  i s  ant i c i pated t o  range from about 500 t o  700 acre - ft/yr .  
Most of  the  i ncreased use  woul d occur in  commun i t i es and rural areas i n  
Du Page , Kan e ,  and Coo k count i es ;  mi nor i n creases are projected i n  s i x  
other coun t i e s  surround i ng the s i te ( Boone , DeKal b ,  Kendal l ,  Lake ,  
McHenry ,  and Wi l l ) .  Most o f  the commun i t i es and rural users i n  these 
count i es der i ve the i r  water supp ly  from groundwater . Importat i on of  
Lake M i ch i gan water to reduce groundwater use has beg un in  the  eastern 
part of the reg i on and i s  proj ected to expand al though there i s  no fi rm 
t i metabl e for th i s  to occur . Use of l ocal  surface water i s  al so be i ng 
con s i dered . 

Water l evel /overdraft impacts from d i rect con struct i on water wi thdrawal s 
woul d be negl i g i bl e .  As shown i n  Tabl e 7 - 1 ,  pea k annual total proj ected 
water use for con struct i on i s  88 acre - ft i n  1 992 . Projected construc­
t i on water use  i s  substant i al l y  l ess than th i s  in  several of the years 
and onl y total s about 340 acre - ft for the enti re 7 -yr construct i on per­
i od .  Th i s  l i m i ted use wou l d  be deri ved from ten i nd i v i dual wel l fi el ds 
or wel l s  d i stri buted around the proposed SSC s i te .  The propo sed source 
wel l  fi el ds or wel l s  tap three of the four maj or aqu i fer un i t s  i n  the 
s i te v i c i n i ty .  G i ven the l i mi ted amount of pump i ng that woul d be 
requi red at any i nd i v i dual wel l  to meet con struct i on water requi rements , 
pump i ng woul d resul t i n  very smal l ,  l ocal i zed , and tran s i ent water l evel 
decl i nes , probabl y on the order of a few to a few tens of feet near and 
at the pump i ng wel l s . Wh i l e  a water l evel decl i ne may be me asurabl e i n  
ex i st i ng wel l s  near proposed supp ly  wel l s ,  the magn i tude woul d be 
i n suffi c i ent to affect reg i onal suppl y ava i l abi l i ty or to i mpact water 
use . Two of the aqu i fers proposed as water supp ly  sources , the upper 
bedrock  or Si l uri an dol om i te and the Cambr i an - Ordov i c i an aqu i fer ,  are 
l ocal l y  overdrafted i n  the project v i c i n i ty .  Present use i n  the i mmed i ­
ate project area ( a ssume Kane and DuPage count i e s ,  F i gure 7 - 3 )  from each 
of these aqu i fers i s  on the order of 55 , 000 acre - ft/yr . The ant i c i pated 
l evel of  groundwater wi thdrawal for con struct i on woul d s l i ghtly  i ncrease 
the l evel of overdraft but woul d not resul t in a measurabl e i mpact s i nce 
it woul d not requ i re a ch ange i n  groundwater use patterns l ocal l y .  
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Water l evel /overdraft i mpacts from i ndi rect proj ect water use by i n ­
m igrant s and secondari l y  i nduced popul at i on growth duri ng construct i on 
and cont i nu i ng through operat i ons  woul d be measurabl e at the reg i onal 
l evel and of l ong- term con sequence . G i ven the present pattern of  water 
use i n  the s i te v i c i n i ty ,  i t  must be assumed that most of the proj ected 
i ncrease , rang i ng from 1 2 5  to over 800 acre - ft/yr (Tabl e 7 - 4 ) , wou l d  be 
deri ved from groundwater . I ncreased pumpi ng wou l d  occur pr imari l y  from 
the g l ac i al , upper bedrock ,  and Cambri an -Ordov i c i an aqui fers . Mun i c i pal 
use , wh i ch shoul d be predomi nant , woul d be mo st l y  from the l atter two . 
The i ncreased use woul d be d i stri buted over a n i ne- county area w i th i n  
wh i ch recent ( 1 986 ) groundwater use exceeds 3 1 0 , 000 acre - ft/yr . How­
ever , both the upper bedrock and Cambri an -Ordov i c i an aqu i fers are 
l oc al l y  or regi ona l l y  overdrafted , as described i n  Appendix 5, and there 
woul d be a decrease i n  l ong - term groundwater avai l ab i l i ty essent i a1 1 y 
equ i val ent to the amount pumped from the overdrafted aqu i fers . The w i de 
d i str i but i on of use suggests that l ocal i zed water l evel dec l i nes near 
i nd i v i dual wel l s  or wel l f i el ds woul d be negl i g i bl e .  

A reduct i on i n  rel i ance on groundwater by mun i c i pal i t i es i n  the reg i on 
i s  the onl y  pract i cal mi t i gat i on for the i mpact . Because pl ans and 
schedu l e s  for l ocal  mun i c i pal i t i es swi tch i ng whol l y  or part i al l y  to 
surface water sources are not defi n i t i ve ,  i t  i s  assumed that the i mpact 
cannot be effect i vely  mi t i gated wi th i n the t i me frame of the project . 
The i mpact woul d not be s i gn i fi cant because of  the wide  areal d i str i bu ­
t i on o f  t h e  i ncreased groundwater u s e  ( very l i mi ted l ocal  effect )  and 
the fact that the maj or aqui fers are al ready overdrafted and the proj ect ­
rel ated water use woul d be a sma1 1 and very d i stri buted i ncrement to the 
ex i sti ng cond i t i on . 

Groundwater control woul d be requ i red for con struct i on of bui l d i ng 
foundat i ons  and shafts that woul d penetrate the g l ac i al and/or upper 
bedrock aqu i fer . If dewateri ng by pump i ng from wel l po i nts or wel l s  i s  
empl oyed as the pri mary control measure , a l ocal i zed or s i te l evel 
i mpact may occur . Al though the amount of dewateri ng pump i ng potent i al l y  
requ i red cannot be estimated wi th ava i l abl e data,  i t  i s  assumed the 
water l evel s i n  nearby wel l s  cou l d  be affected by dewater i ng because of 
the rel at i ve h i gh permeab i l i ty of the g l aci al depos i t s  and the upper 
bedrock aqu i fer ( more pump i ng requ i red to dewater ) and the h i gh den s i ty 
of  ex i st i ng wel l s  i n  the I l l i no i s  s i te v i c i n i ty .  To mi ti gate th i s  
potent i al dewateri ng i mpact , I l l i no i s has propo sed that the bul k of 
groundwater control be achi eved by use of  freez i ng or s l urry wal l tech ­
n i ques . These techn i ques do  not i nvol ve groundwater wi thdrawal and 
resul t i n  onl y  negl i g i bl e  d i sturbance and i mpact to the l ocal g round­
water system . W i th mi t i gat i on , the re s i dual water l evel /overdraft 
i mpacts from sh aft and surface fac i l i ty construct i on woul d be 
negl i g i bl e .  
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Ava i l abl e i nformation i ndi cates dewater i ng woul d not be empl oyed for 
tunnel or i nteract i on chamber construct i on i nfl ow control and there 
woul d be no water l evel /overdraft i mpact . Based on s i te- spec i f i c  hydro ­
geol og i c  test i ng ,  hydraul i c  conduct i v i ty of the Gal ena - Pl attev i l l e  tun ­
nel  un i t  i s  typ i cal l y  1 0 - 6 cm/s or l ower . Groundwater i nfl ows are anti ­
c i pated to range from es sent i al l y  zero to perhaps 1 0  ga l/mi n/ l 00 ft w i th 
the l ower part of tbe range preval ent ( based on reg i ona l  tunnel i ng and 
mi n i ng experi ence ) .  Th i s  amo�nt of i nfl ow wou l d  bave a neg l i g i bl e  
effect on local groundwater l evel s .  A l i mi ted number of  fractures may 
be encountered duri ng tunnel constrIct i on tbat y i el d a sl i ghtly h i gher 
i nfl ow . These  zones wOlll d be grollted or l i ned to control the  i n fl ow as 
rap i dl y  as pract ical , again  resul t i ng in a negl i g i bl e  e ffect on water 
l evel s i n  the l ocal groundwater system .  

2 .  Recharge 

Rech arge impacts woul d be negl i g i bl e .  Tbe total amount of l and to be 
obtai ned is approx i mate l y  1 6 , 000 acres or 25 mi 2 .  I t  i s  est i mated that 
i n  I l l i no i s  l ess than 4 percent of th i s  area or s l ightly  l ess  than 1 mi 2 
woul d be d i sturbed by cOA structi on or have fac i l i t i es con stru�ted on i t  
that cou l d impede recharg e .  As sumi ng an average recharge rate o f  250 
acre - ft/,r/mi 2 ,  rech arge to the gl ac i al depos i ts i n  Kane and western 
OuPage count i es i s  on tbe order of 1 50 , 000 acre - ft/yr . Appl yi ng th i s  
rate to the total d i sturbed area sU9gests that recharge coul d be reduced 
a max imum of 250 acre- ft/yr , wh i ch is substant i al l y  l ess than 1 �ercent 
of total esti mated recharge to the surfi c i al g l ac i al depos i ts i n  the 
proj ect v i c i n i ty ,  and a very small percentage  of rech arge i n  the reg i on . 
The i mpact to recharge woul d cont i nue to be negl i g i bl e  through project 
operat i ons  s i nce there woul d be m i n imal , i f  any , further l and surface 
d i sturbance or constrllct i on of i mperv i ous surfaces .  landscaped port i ons 
of s i te fac il i t i es may al l ow recharge at approx imatel y pred i sturbance or 
natural rates . 

3 .  Subsi dence 

There woul d be no subs i dence tmpacts caus-ed by construct i on or opera-
t i ons  groundwater wi thdrawal s .  The stJbsu.rface strat i graphy at the 
I l l i no i s s ite ( a  sed i mentary' roc k sequence of dol omi tes , shal e s ,  sand ­
stones , and l i mestones beneath a th i n  gl ac i al depo s i t  overburden ) i s  not 
prone to the occurrence of sQbs i dence even under groundwater overdraft 
cond i t i ons . 

4 .  Water Qual i ty 

Groundwater qual  i ty tmp acts from- surface and subsulI"face construct i on 
woul d be negl i g iibl'e . Groundwater quali ty i s  generall y good , but l ocall y 
sel ected con st i tuent s ,  notabl y: liDS , sulfate', and i ron., exceed Federal 
dri nki ng water standards. .  Because of the 

'
very sha llow depth to water 

typ i  ca  1 of the area ,  mi nor and very 1 oca 1 i,zed water qual t ty effects from 
surface d i sturbanc e ,  equi pment operat i on ,  and mi nor l eaks and sp i l l s  of 
construct i on mater i al s are i nevi table . These woul d be mi n i mi zed by 
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proper constructi on pract i ces and use of standard i ndustry procedures 
for spi l l  and l ea k  response  and cl eanup . No nonstandard construct i on 
pract i ces or materi al s are pl anned that woul d requ i re spec i al procedures 
to ma i nta i n  groundwater qual i ty .  

Subs urface construct i on woul d occur w i th i n  the g l ac i al and upper bedrock 
aqu i fer ( shaft s )  and the Gal ena- Pl attev i l l e  group (tunnel ) .  Shaft con ­
struct i on and i n stal l at i on of concrete or steel l i ners woul d resul t i n  a 
negl i g i bl e  i mpact to groundwater qual i ty i n  the i mmed i ate v i c i n i ty of 
the shafts . Phys i cal  d i sturbance and the i ntroduct i on of concrete or 
metal structures i nto an aqu i fer affects onl y  TDS and the common i ons  
such  as sul fate , sod i um ,  and cal c i um .  Consti tuents commonl y  v i ewed as 
contami nants woul d not be ant i c i pated in  measurabl e amounts i f  standard 
pract i ces , such as removi ng o i l y  coat i ngs from l i ner mater i al s  before 
i n stal l at i on ,  are fol l owed . Any changes i n  groundwater qual i ty woul d be 
very l ocal i zed and , wh i l e  changes may be l ocal l y  measurabl e ,  there 
shoul d be no  change i n  potenti al use of the groundwater . 

Water qual i ty i mpacts from tunnel construct i on woul d be negl i g i bl e .  The 
permeab i l i ty of the rock at tunnel l evel i s  i n  general very l ow (z10 - 6 
cm/s ) and fl ow woul d be toward rather than away from the tunnel . Grout 
or l i n i ng mater i al pl aced i n  the tunnel wou l d  not be notabl e sources of 
contami nants . No spec i al materi al s or construct i on pract i ces are ant i ­
c i pated that wou l d  be sources of spec i fi c  contami nants . Petro1 eum�based 
contami nants from the TBMs and other construct i on equi pment woul d occur 
but groundwater contami nat i on or subsequent mi grati on away from the tun ­
nel  wou l d  be al most nonex i stent because of the near-tunnel hydrogeol og i c  
cond i t i on s  ment i oned above . 

Handl i ng and d i sposal of wastewater deri ved from dewateri ng or construc­
t i on sump pump i ng from shaft and tunnel construct i on ,  spoi l s  from shaft 
and tunnel excavat i on ,  and sol i d  wastes from con struct i on are descri bed 
i n  deta i l  i n  Append i x  1 0 .  These materi al s and act i v i t i es wou l d  have a 
negl i g i bl e  i mpact on groundwater qual i ty at the s i te or i n  the s i te 
v i c i n i ty .  Al though the amount of dewateri ng and sump water cannot be 
esti mated wi th ava i l abl e data , i t  i s  pl anned to store the water i n  
retenti on ponds near the serv i ce areas . None of the act i ons  wou l d  
measurably affect groundwater qual i ty s i nce qual i ty i n  hydrogeol og i c  
un i ts down to and i ncl ud i ng the Cambri an-Ordov i c i an aqu i fer bel ow the 
tunnel un i t  i s  very s i mi l ar ( Vol ume I V ,  Append i x  5 ,  Tabl e 5 . 3 . 2 - 5 ) . 

I t  i s  ant i c i pated that approxi mate ly  3 mi l l i on yd 3 of spoi l s  woul d be 
generated from shafts and the tunnel at the I l l i no i s s i t e .  Fol l owi ng 
temporary near- shaft stockpi l i ng ,  it i s  pl anned to transport the mate­
ri al  to four l ocal quarr i es where it  woul d be bl ended w ith  quarry 
product roc k  and sol d for l ocal construct i on use . G i ven that the spoi l s  
woul d onl y  be i n  surface p i l es for a rel at i ve ly  short t i me ,  measurabl e 
l eachate and degradat i on of the qual i ty of underl y i ng groundwater i s  not 
ant i c i pated . I n  add i t i on ,  l eachate test resul ts  from the Ga1 en a ­
Pl attev i l l e tunnel u n i t  d i d  not suggest s i gn i fi cant l eachate generat i on 
even from pyri te , wh i ch exi sts i n  the un i t .  
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It  i s  present l y  pl anned that sol i d  waste generated duri ng construct i 6A 
and operat ions woul d be transported to twe exi st fng permi tted l andfil l s  
i n  the v i c i n fty of the s i te .  S i nce these d i sposal s wo�l d be to exi s t i ng 
l andfi l l s  it i s  assumed that cantrol s to 1 0cal groWAdwater qual i ty are 
i n  pl ace and that d i sposal of praject waste woul d have no incremental 
effect on potent i al groundwater contami nat i on from the l andfi l l s .  

No groundwater qual i ty i mpacts rel ated to  construct i on or operat i ons  
groundwater use are  ant i c i pated . The onl y  pomr- qual ity grmundwater i n  
the s i te v i c i n i ty i s  i n  the deeper port i ons  of the basal bedr0ck 
aqu i fer ,  wh i ch is not proposed as a d i rect groundwater supply S Oijrce . 
Several commun i t i es i n  count i es wi th potent i al i nd i rect wate� use do 
ut i l i ze groundwater from the basal bedr�ck aqu i fer . Wh i l e  i Rcreased 
groundwater pumpage coul d i nduce upward mi grat i on of the deeper , poor­
qual i ty water , the hyerol eg i c  system· ( i ncl ud i ng qual ity of the deeper 
waters ) i s  rel at i vely we-l l - defi ned , aRd i t  i s  ass umed that any such 
i mpact woul d �e avo i ded by mod i fi cat i on of pump i ng patterns OF i ncreased 
rel i ance on othe-r aqu i fers or surfFaE:e water if ava i l abl e .  

5 .  Publ i c  Water Suppl y Systems 

Est i mated off- s i te rural and mun i c i pal water uses associ ated w i t h  the 
proj ect in I l l i no i s are summari zed i n  Tabl e 7 - 4  ( Sect i on 7 . 1 . 3 . 3 ) . The 
i mpact to  ex i st i ng publ i c  water suppl y systems from the SSC s i te - rel ated 
demand i mpos'ed d'lJr i ng (onstruE:t i en and ope-rat i ons  woul d  be negl i g i bl e . 
The potent i al i ncrease i n  off- s it e  water use duri ng construct i oA i s  pro­
jected to  range from 125 acre - f. in 1 9a9 to  825 acre - ft i n  1 992 . Est i ­
mated i nd i rect water use dur i ng operat i ons  i s  est i mated to range from 
about sao to 700 acre - ft/yr . Th i s  use WQul d be di stri buted w i th i n  n i ne­
coun t i es aroul'Id the propoosed s i te ,  al t�ot.lgh the maj ori ty of the lise 
woul d occur in Kane , DuPage , and t::ook count i e s .  There are wel l i n  
excess of 1 00 mun i c i pal supply systems w i t h i n  th i s  area .  I n  1 985 , tbe 
mun i c i pal supp'l y use in Kane and DuPage (ount i es al one was approx'; mate 1 y 
1 5 0 , 000 acre - ft .  Water supply  syst�ms for the nearby commun i t i es of 
Aurora ,  Oswego , South El g i n ,  St . €harles , Warrenv i l l e , and West Ch i cag@ 
suppl i ed a total of  4 1 , 734  acre- ft of water for res i dent i al , commerc i al , 
and i ndustri al uses duri ng 1 987 ( V i socky 1 988) . The amount of excess 
capaci ty ava i l abl e in  ex i st i ng systems is  not def ined . However , even 
assumi ng that al l of the i nc reased use i s  imposed on mun i c i pal  suppl y  
systems , di stri but i on of t h e  proj ected i ncrease over t h e  number of  
mun i c i pal suppl y systems i nvul ved supports an  ass�mpt i on of a n egl i g i bl e  
i mpact to any i Adi v i dual system . 

6 .  Wel l s  

The i mpact of admi n i strati ve ( l and acqu i s i t i on )  or safety rel ated 
( nearness tG tunnel - wi th i n 1 50-ft rad ius )  wel l cl os ures rel ated to 
con struction at the  SSC s i te i n  I l l i no i s  woul d be measurabl e at s:ite 
l evel . On the order of 1 , 50'0 wel l s  are est i mated to ex i st wi th i n  0 . 25 
mi  of the propo�ed ri ng· al i gnment . Wel l i n  excess of 320 wel l s  a,re 
bel i eved to be 1 ocated· wi th i n  the sse footpri nt . One or two of these 
may be mun i c i pal supp,l y wel l s .  Onl y  a smal l number of these well s may 
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be d i rectl y affected and requ i red to be abandoned because of the 
project . The State est i mates that 6 to 3 1  wel l s  woul d be potent i al l y  
cl osed due t o  prox i m i ty t o  the tunnel . No esti mate of  the number of 
wel l s  wi th i n  the SSC fac i l i ty area i s  avai l abl e at th i s  t i me .  Even the 
6 to 31 wel l s  woul d be a measurabl e i mpact on l ocal water users and 
water use pattern s . Wel l cl osures woul d be a m i nor benefi c i al i mpact 
for the l ocal groundwater system . 

The i mpact to water users can be part i al l y m i t i gated i f  repl acement 
wel l s  or hookups to al ternat i ve water supply sources of equal or better 
water qual i ty are prov i ded to affected wel l owners . The State has 
i nd i cated i t  wi l l  prov i de t h i s mi t i gat i on . Even assum i ng th i s  m i t i ga­
t i on ,  there woul d st i l l  be a measurabl e ,  s i te l evel , and  i rrevers i bl e  
i mpact to some n umber o f  l ocal groundwater users . The i mpact woul d be 
s i gn i fi cant assum i ng that a n umber of wel l s  and wel l users woul d be 
affected wi th  a consequent change i n  the l ocal groundwater use pattern . 
I t  i s  noted that the s i gn i f i cance and magn i tude of  th i s  i mpact may 
change as wel l records and cri teri a for wel l cl osure are further 
defi ned . 

B .  Operat i on s  

1 .  Water level s/Overdraft 

Proposed water supply sources to meet on - s i te or d i rect potabl e and 
i ndustri al water requ i rements are as i dent i fi ed i n  the preced i ng d i s ­
cuss i on of con struct i on i mpacts . However,  the proj ected annual on - s i te 
water use i s  h i gher and water l evel s/overdraft i mpacts duri ng operat i ons 
woul d be measurabl e .  As shown i n  Tabl e 7 - 1 ,  the annual total proj ected 
water use for operat i ons  i s  about 2 , 1 7 5  acre - ft .  Th i s  use woul d be 
d i stri buted throughout the proposed SSC s i te area and woul d be deri ved 
from mul t i pl e  aqui fer un i ts as descri bed i n  the  con struct i on d i scus s i on .  
However , the greater pumpage requ i red (espec i al l y i n  the v i c i n i ty of the 
proposed campus area at Ferm i l ab where an equ i val ent cont i nuous pump i ng 
rate of about 1 , 050 gal/mi n i s  requ i red)  may re sul t i n  water l evel 
decl i nes i n  nearby wel l s  of suffi c i ent magn i tude to l ocal l y  reduce 
groundwater ava i l ab i l i ty or mod i fy water use pattern s .  local i zed over­
draft of the upper bedrock and Cambri an - Ordovi c i an aqu i fers woul d al so 
be i ncreased . As noted prev i ousl y ,  present use i n  the s i te area from 
both the upper bedrock and the Cambri an - Ordov i c i an aqu i fers i s  on the 
order of 55 , 000 acre - ft/yr . Wh i l e  the proposed use i s  only on the order 
of a 2 percent i n crease i n  use , i n  an overdraft s i tuat i on th i s  may 
requ i re some l ocal adj ustments i n  water use patterns . 

Three m i t i gat i ons are pos s i bl e  for th i s  water l evel /overdraft i mpact . 
F i rs t ,  water use on s i te coul d be reduced through reuse , mod i fi cat i on s  
t o  pl anned cool i ng systems , o r  other approaches . Secondl y ,  surface 
water from the Fox R i ver i s  a potent i al al ternat i ve suppl y source for 
i ndustr i al cool i ng water at the campus area . S i nce cool i ng water con ­
sti tutes approx i mately 60 percent of d i rect operat i ons  use , th i s  woul d 
substant i al l y reduce the magn i tude of groundwater i mpact . A th i rd 
potent i al m i t i gat i on i s  a reduct i on i n  l ocal groundwater use when 
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sel ected mun i c i pal suppl y systems convert from groundwater to surface 
water deri ved from lake Mi ch i gan or other l ocal sources . Such conver­
s i on s  are pl anned al though spec i fi c  commun i t i es and schedul es are not 
fi nal i zed . 

S i nce pl an s and schedul es are not fi nal i zed , i t  woul d be i nappropri ate 
to assume the l atter mi t i gat i on . Impl ementat i on of the fi rst two mi ti ­
gat i on s  coul d potent i al l y reduce annual groundwater use to perhaps 400 
to 800 acre- ft/yr . G i ven the exi st i ng l ocal overdraft of the proposed 
suppl y aqui fers , th i s  l evel of  wi thdrawal woul d sti l l  suggest a measur­
abl e s i te l evel , l ong- term i mpact . 

Part of  the groundwater currently bei ng used by the Fermi 1 ab coul d even ­
tual l y  supply the SSC . Th i s  woul d reduce the i ncremental on - s i te water 
need for SSC operat i on s  at the proposed I l l i no i s s i te .  However , as i t  
i s  pl anned that Fermi 1 ab operati ons  wi l l  cont i nue at about the i r  present 
l evel , the potent i al transfer of  water may be smal l .  

hater l evel /overdraft i mpacts from i ndi rect water use dur i ng operat i ons  
was prev i ous ly  assessed ( see Secti on 7 . 2 . 3 . 3 . A . 1 ,  Con struct i on - Water 
level s/Overdraft) as measurabl e at the reg i onal l evel and l ong term . 

-

There woul d be no  water l evel /overdraft i mpacts rel ated to groundwater 
i n fl ow control for the tunnel dur i ng operat i ons . Any areas of  s i gn i fi ­
cant water i n fl ow to the tunnel woul d be grouted or otherwi se  control l ed 
dur i ng con struct i on .  Uncontrol l ed groundwater i nfl ow to the tunnel 
woul d probably be onl y  on the order of a few to a few tens of ga1/mi n/mi 
and - woul d be too smal l to have any effect on the surround i ng groundwater 
system . 

2 .  Water Qual i ty 

Groundwater qual i ty i mpacts from al l aspects of operat i ons  woul d be neg­
l i g i bl e .  Mi nor and very l ocal i zed effects to groundwater qual i ty from 
surface sources are i nevi tabl e g i ven the general l y  shal l ow water tabl e 
and normal aspects of  human use associ ated w i th the proj ect . These neg ­
l i g i bl e  i mpacts woul d resul t from acti v i t i es such as i rr i gati on and fer­
ti l i zati on of s i te l andscap i ng ,  veh i cl e  use , and snow and i ce control 
duri ng wi nter . G i ven the general qual i ty of exi sti ng shal l ow ground ­
water (Append i x  5 ,  Tabl e 5 . 3 . 2 - 5 ) , these types of  sources woul d not 
substant i a l l y  degrade ex i st i ng condi ti ons . 

Chemi cal s and any other materi al s wi th s i gn i fi cant contami nati on poten ­
t i a l that are stored on s i te dur i ng operat i on s  woul d be str i ct l y  con ­
trol l ed .  Procedures woul d be i n  pl ace to rap i dl y  respond t o  and cl ean 
up any s pi l l s  or acci dental rel eases of  such  materi al . 

Impacts to groundwater qual i ty from subsurface act i v i t i es woul d al so be 
negl i g i bl e .  There woul d be l i mi ted materi al s i n  the tunnel/shaft env i ­
ronment wi th a potent i al to contami nate groundwater , and stri ct control 
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procedures woul d  be in  p l ace . The  tunnel  rock  un i t  ( Gal ena - P l attev i l l e  
group) as descri bed prev i ous l y  has a general l y  l ow hydraul i c  conduct i v i ty 
and mi grat i on of  any contam i n ants i ntroduced to the groundwater woul d be 
l i mi ted . 

Handl i ng and d i sposal of  sewage and cool i ng tower b1 0wdown generated 
duri ng  operat i on s  are descri bed i n  detai l i n  Append i x  1 0 .  Pl anned d i s ­
posal of  both woul d have a negl i g i bl e  i mpact o n  groundwater qual i ty .  
Sewage and cool i ng tower b1 0wdown from the ma i n  campus area woul d be 
p i ped to the ex i st i ng wastewater treatment p l ant at Batav i a .  Thi s p l ant 
d i scharges to surface streams . Sewage from the far cl uster woul d be 
treated at a new treatment pl ant to be bui l t  near Wel ch  Cree k .  The 
p l ant woul d have mu1 t i ce1 1 oxi dat i on l agoons and a pol i sh i ng l agoon wi th 
fi nal  d i scharge to Wel ch Creek .  Assumi ng standard construct i on of  the 
p l ant and l agoon s ,  negl i g i bl e  l ocal groundwater qual i ty degradat i on 
woul d be ant i c i pated from such a fac i l i ty .  Sewage at remote serv i ce 
areas woul d be treated by sept i c  tan ks and l each fi el ds . Th i s  method of  
sewage treatment and d i sposal al ways has a potenti al for measurabl e 
degradat i on of  shal l ow groundwater qual i ty on a very l ocal i zed scal e .  
Assum i ng that proper s i t i ng o f  the fac i l i t i es wi th i n  the surfi c i al 
g l ac i al depos i ts woul d occur , and g i ven the l evel and range of  ex i st i ng 
shal l ow groundwater qual i ty ,  only  a negl i g i bl e  impact i s  ant i c i pated . 

Cool i ng tower b1 0wdown from remote areas woul d be d i sposed of  by vacuum 
compress i on bri ne concentrators or s i de stream softeners and transport 
to sewage treatment pl ants . E i ther opt i on woul d resu l t i n  a negl i g i bl e  
impact to groundwater qual i ty .  Groundwater qual i ty impacts from d i rect 
and i ndi rect groundwater use , spo i l s  d i sposal , and sol i d  waste d i sposal 
duri ng operat i on s  was prev i ous ly  asses sed ( see Sect i on 7 . 2 . 3 . 3 . A . 4 ,  
Construct i on - Water Qual i ty )  as negl i g i bl e . 
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A. Construct i on 

1 .  Water Level s/Overdraft 
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M i ch i g a n  1 4 1  

Groundwater i s  the proposed water suppl y source for al l d i rect SSC water 
requ irements i n  M i c h i g an .  Groundwater sources are proposed as fol l ows : 

o Ma i n  c ampus and associ ated expe ri mental and serv i ce areas -
Wel l s  i n  Sag i naw and/or Marshal l format i on s ;  i nvol ves expan ­
s i on of exi st i ng wel l fi el d ( presentl y  two wel l s ) for the 
v i l l age of Stockbr i dge . Four to s i x  new wel l s  in the area 
between Stockbri dg e  and the campus are ant i ci pated . 

o Far c l uster and al l serv i ce areas ( F l  through F8) - Wel l fi e l d 
or s i ng l e wel l s  i n  the i mmed i ate v i c i n i ty of eac h  s i te tapp i ng 
the gl ac i al dri ft ,  Sagi naw formati on ,  or Marshal l format i on .  

General l ocat i on s  of tne above areas where groundwater wou l d be devel oped 
can be i dent i fi ed on F i gure 7 - 8 .  The proposed sou rces i nc l ude al l maj or  
aqui fer un i ts in  the Mi ch i gan s i te v i c i n i ty .  Proposed wi thdrawal s i tes  
are areal l y  d i stri buted wi th i n the  s i te v i c i n i ty .  

Groundwater resources are read i l y  avai l abl e at the Mi c h i gan s i te .  Av ai l ­
abl e data suggest that recharge to the Sag i n aw forma t i on s i gn i fi cantl y 
exceeds groundwater wi thdrawal s i n  the reg i on .  Groundwater storage i n  
th i s  formati on i n  Ing h am and Jackson count i es may exceed 18  mi l l i on 
acre - ft and recharge may exceed 1 7 1 , 000 acre - ft per year . Sustai ned 
y i el d for the th i s aqu i fer i s  esti mated to be on the order of 130  to 2 6 0  
acre - ft/mi 2/yr ,  based on esti mates of sustai ned yi el d  made for the  tri ­
county reg i on .  For the two -county area the total sustai ned y i el d i s  
esti mated to be 1 64 , 000 to 328, 000 acre- ft/yr . Large , but unquant i fi ed ,  
vol umes of groundwater are al so present i n  the g l ac i al depos i ts i n  th i s  
area and i n  the underl yi ng Marshal l formati on ( He i nzman 1 988 , and Shi rey 
1 988) . 

Dur i ng construct i on and throughout operat i on s ,  i nd i rect water use woul d 
occur i n  commun i t i es and rural areas i n  the s i te v i c i n i ty because of 
i n -mi grat i on of construct i on workers and operat i ons  personnel and the i r 
dependents . Th i s  esti mated water use i s  shown i n  Tabl e 7 - 5 .  I t  var i es  

- from 86  acre - ft i n  1 989 to a h i gh of 675  acre - ft in  1 992 and total s 
3 , 55 1  acre - ft for the pl anned 7 -yr construct i on peri od . Operat i ons  
i nd i rect water use  i s  ant i c i pated to range from about 420  to  530 
acre - ft/yr . Most of  the i n creased water use woul d occur i n  commun i t i e s  
and rural areas i n  I ngham , Jackson , and Washtenaw Count i es ;  mi nor 
i ncreases are proj ected in seven other count i es surround i ng the s i te 
( Cal houn , Eaton , H i l l sdal e ,  Lenawee , L i v i ng ston , Sh i awasse e ,  and Wayne) . 
Most of  the commun i t i es and rural users i n  these coun t i es deri ve thei r 
water suppl y from groundwater . Commun i t i es to the east , such as Ann 
Arbor and the Detro i t  area , rel y  on surface water for al l or a maj or 
part of  thei r suppl y .  
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Water l evel /overdraft i mpacts from d i rect construct i on water wi thdrawal s 
woul d be negl i g i bl e . The annual amount of esti mated construct i on water 
use for the SSC project i s  summari zed i n  Tabl e 7 - 1 . The l i mi ted total 
amount of pumpage requ i red woul d be d i stri buted around the r i ng area and 
between the three l ocal aqu i fer un i ts .  Ant i c i pated total water requ i re ­
ment duri ng the peak year of con struct i on ,  1 992 (Tabl e 7 - 1 ) , i s  equ i va ­
l ent to  a cont i nuous pump i ng rate of j ust over 50  gal/mi n .  S i nce th i s  
use woul d be d i stri buted about the SSC s i te ,  water l evel decl i nes , even 
near i nd i v i dual suppl y wel l s  woul d be m i n i mal , probabl y on the order of a 
few to a few tens of  feet near and at i nd i v i dual pump i ng wel l s . The 
ant i c i pated magn i t ude of very l ocal i zed and trans i ent water l evel 
dec l i nes woul d not affect groundwater ava i l abi l i ty or groundwater-use 
patterns . The amount of groundwater use ant i c i pated would not resul t i n  
a reg i onal  or l ocal i zed overdraft cond i t i on .  However ,  areal rech arge 
and total groundwater- u se data are not  avai l abl e to assess  the  potent i al 
for overdraft . local i zed overdraft i s  known to occur around the c i t i es 
of lans i ng and Jackson but i s  not apparent el sewhere i n  the s i te v i c i n ­
i ty ( Vanl i er et al . 1 973 ) . Compar i son of the general i zed esti mate of 
recharge to shal l ow aqu i fers ( 1 00 acre - ft/mi 2/yr) wi th the avai l abl e 
part i al esti mates of groundwater use shown i n  Append i x  5 ,  Tabl e 5 . 4 . 2 - 7 ,  
and est i mated d i rect proj ect use suggest that overdraft woul d not be 
i n i t i ated . 

Water l evel /overdraft i mpacts from i nd i rect proj ect water use 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 l ong term . The i ncreased use wo ul d be d i stri buted 
over a 1 0 - county area wi th i n  wh i ch recent ( 1 984 ) mun i c i pal groundwater 
use was about 1 00 , 000 acre - ft .  However , i t  i s  l og i cal to assume that a 
s i gn i fi cant port i on of the proj ected use woul d occur i n  the commun i t i e s 
of lan s i ng and Jac 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 onl y  areas where l ocal i zed groundwater over­
draft i s  documented by are al decl i nes in water l evel s ( Vanl i er et al . 
1973 ) . I ncreased groundwater wi thdrawal s rel ated to i nd i rect proj ect 
use woul d sl i ghtl y i ncrease the exi sti ng areal water l evel decl i ne and 
overdraft . A comparabl e i mpact to groundwater i s  not ant i c i pated i n  the 
v i c i n i ty of any other potent i al l y affected commun i t i e s ;  however , data 
for eval uati on are l i mi ted . There are no e as i l y  devel oped al ternat i ve 
suppl y sources nor pl ans for devel opment for e i ther of the commu n i t i e s  
most affected . Con sequentl y it  i s  assumed that t h e  i mpact cannot be 
effect i ve ly  m i t i gated wi th i n  the t i me frame of the project . The i mpact 
woul d not be s i gn i fi cant because the i ncremental use re l ated to the proj ­
ect i s  very smal l i n  rel at i on to present use i n  the two most affected 
commun i t i e s (maxi mum of 1 00 to 250 acre- ft/yr versus  1984 us age of about 
1 1 , 000 and 38 , 000 acre - ft for the lans i ng and Jackson areas respect i ve ly )  
(Huffman 1 985 ) . 

Groundwater control woul d be requ i red for con struct i on of bu i l d i ng 
foundat i on s  and shafts that woul d penetrate the g l ac i a l depos i t  and/or 
the Sagi naw Format i on .  I f  dewateri ng by pump i ng from we l l po i nts or 
wel l s  i s  empl oyed as the pri mary control measure , a l ocal i zed or s i te 
l evel short -term i mpact may occur .  Al though the amount of dewateri ng 
pump i ng potent i al l y requ i red cannot be esti mated wi th avai l abl e data , i t  
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i s  ass umed the water l evel i n  nearby wel l s  coul d be affected by dewater ­
i ng because of  the rel ati ve h i gh permeabi l i ty of the g l ac i al depos i ts 
and the Sagi naw format i on (more pUmp i Dg requ i red to dewater ) and the 
moderate den s i ty of exi sti ng wel l s  in the s i te v i c i n i ty .  To mi t i g ate 
th i s  potent i al dewateri ng impact , M ich i gan has proposed that the bul k  of 
groundwater control woul d be ach i eved by freez i ng or s l urry wal l tech ­
n i ques . Where dewateri ng pump i ng i s  necessary , they have proposed re­
i nject i on of  dewateri ng effl uent . W i th these mi t i gat i on measures , the 
res i dual wat�r l ev�l overdraft impact from shaft and surface fac i l i ty 
construct i on wou l d be negl i g i bl e . 

Water l evel /overdraft i mpacts from tunnel construct i on woul d be negl i ­
g i bl e , because dewater i ng i s  not the pri mary g.roundwater control mea ­
sure . I n i t i al groundwater i nfl ow i s  anti c i pated al ong the ent i re tunnel 
l ength to be predomi nantly  on the order of <1 to 20 gal /mi n/ l aO ft , w i t h  
h i gher i n fl ows i n . more permeabl e sandstone zones and al ong more tran s ­
mi ss i ve j o i nts . A l ow- he ad l i ner  i s  pl anned for the tunnel wh i ch wi l l  
prov i de a seal wi th no res i dual i nfl ow .  Grout i ng techn i ques woul d  be 
uti l i zed i n i t i al l y  i n  areas of s i gn i ficant i nfl ow . 

2 .  Recharge 

Recharge i mpacts woul d be negl i g i bl e .  Recharge to the shal l ow gl ac i al 
aqu i fer and the underly i ng Saginaw and Mi ch i gan  format i on s  occurs 
throughout the s i te vi c i n i ty .  However , based on the descri pt i on of 
proj ect fa'c i l i t i e·s and construct i on i n  Appendix 1 ,  oo l y  about 1 to  2 mi2 
of l and woul d be d i sturbed by construct i on or  h ave project fac i l i t i es 
constructed on i t  that cou l d  impede rech arge . Recharge to shallow 
groundwater i n  the  g l ac i a l depo s i ts i s  estimated to  be on the order of  
1 00 acre - ft/yr/mi 2 (Vanl i er et  al . 1973 ) . Applyi ng th i s  rate to the 
total d i sturbed area suggests that recharge woul d be reduced a maxi mum 
of  1 00 to 200 acre - ft/yr . S i nce it  i s  unl i ke ly  that recharge woul d be 
total l y  el i mi nated i n  al l areas o f  proj ect construct i on or l and  
d i sturbance ,  the  actual reduct i on in  recharge  shoul d be substant i al l y 
l ess . 

The i mpact to recharge wou l d  cOflti nue to be negl i g i bl e  through Gperat i ons  
s i nce there woul d be m i n i mal , i f  any, further l and surface d i sturbance or 
construc t i on of imperv i ous  surfaces . landscaped port i on s  of  proj ect 
fac i l i t i es may al l ow recharge at approxi mate ly  pred i sturbance or natural 
rates . 

3 .  Subs i dence 

There woul d be no subs idence i mpacts caused by construct i on or cont i nu ­
i ng operat i ons  gro undwater wi thdrawal s .  The subsurface stra t i graphy at 
the M i c h i gan s i te ,  a sed i mentary rock sequence of dol omi tes , shal e s ,  
sandstones , and l i mestones beneath a th i n  gl aci al overburden , i s  not 
prone to subs i dence even under l ocal i zed groundwater overdraft 
cond i t  i ons . 
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Groundwater qual i ty i mpacts from surface and subsurface con struct i on 
and groundwater use associ ated wi th construct i on wou l d  be negl i g i bl e .  
Th i s  assessment i s  based on the fact that only standard construct i on 
mater i al s and procedures wou l d  be empl oyed . S i te groundwaters are 
characteri zed by moderate l evel s of d i ssol ved sol utes (Append i x  5 ,  Tab l e 
5 . 4 . 2 - 6 ) , and therefore are not h i gh ly  sens i t i ve to m i n or changes  i n  
common d i ssol ved const i tuent s .  Al so , there are sel ected const i tuents i n  
s i te groundwaters , notabl y TOS , chl ori de ,  and i ron , that l ocal l y  exceed 
Federal dri nk i ng water standards . 

Because of the very shal l ow depth to water typ i cal of the area , mi nor 
and very l ocal i zed water qual i ty effects from surface di sturbance , 
equi pment operat i on ,  and mi nor l eaks and sp i l l s  of construct i on mate­
ri al s are i nevi tabl e .  These  woul d be  m i n i m i zed by good construct i on 
pract i ces and use of standard i ndustry procedures for spi l l  and l eak 
respon se and cl eanup . I n  add i t i on ,  the cl ay - r i ch so i l  typ i cal of the  
gl ac i al terra i n  i n  M i c h i gan shoul d hel p to mi n i m i ze i n fi l trat i on of any 
surface-deri ved contami nants . No nonstandard construct i on pract i ces or 
materi al s are pl anned that wou l d  requ i re spec i al procedures to  ma i nt a i n 
groundwater qual i ty .  

Subsurface construct i on woul d occur wi th i n  the gl ac i al , Sag i naw ,  and 
Marshal l aqu i fers . Shaft construct i on and i nstal l at i on of concrete or  
steel l i ners woul d resul t in  a negl i g i bl e  i mpact to groundwater qual i ty 
i n  the i mmed i ate  v i c i n i ty of the shafts . Phys i cal d i sturbance of aqu i fer 
materi al and the i ntroduct i on of concrete or metal structures i nto  an 
aqui fer affects onl y  TOS and the common i on s  such as sul fat e ,  sod i um ,  
cal c i um ,  and i ron . Const i tuents commonl y  v i ewed as contami nants woul d 
not be ant i c i pated i n  measurabl e amounts from these act i v i t i es i f  stan ­
dard pract i ce s ,  such as remov i ng o i l y  coat i ng s  from l i ner sec t i on s  
before i n stal l at i on ,  are fol l owed . Any changes i n  groundwater qua l i ty 
wou l d  be very l ocal i zed and , wh i l e  changes may be l ocal l y  measurabl e ,  
there shou l d  be no change i n  poten t i al use of the groundwater . 

Water qual i ty i mpacts from t unnel construct i on woul d be negl i g i bl e .  The 
permeabi l i ty of the rock at tunnel  l evel i s  vari abl e ( 10 - 2 to  1 0- 7 cm/ s )  
and contam i nant mi grat i on coul d occur i n  more permeabl e zones . However , 
fl ow grad i ents  woul d general l y  be toward rather than away from the tun ­
nel and t he more permeabl e zones wou l d  l i kely  be grouted or otherwi se 
seal ed to  mi n i mi ze tunnel i nfl ow . Any grout materi al pl aced i n  the 
tunnel woul d not be a notabl e source of contami nants . No spec i a l  ma t e ­
r i al s or construct i on practi ces are ant i c i pated that woul d b e  sources o f  
spec i f i c  contami nants . Petrol eum- based contami nants from the TBMs and 
other construct i on equ i pment woul d occur , but groundwater contami nat i on 
or subsequent m i grat i on away from the tunnel woul d be negl i g i bl e ,  i f  
any , because of t he groundwater fl ow pattern around the tunnel . 
Fol l owi ng i n i t i al bori ng and grout i ng ,  the tunnel woul d be l i ned and 
there woul d be no further i nteract i on between groundwater and the tunnel 
envi ronmen t . 
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Handl i ng and di sposal of wastewater deri ved from dewater i ng or construc­
t i on s ump pump i ng from shaft and tunnel construct i on ,  spo i l s  from shaft , 
and tunnel excavat i on and sol i d  wastes from construct i on are descri bed 
i n  deta i l  i n  Appendi x  1 0 .  These materi al s and act i v i t i es woul d have a 
negl i g i bl e  i mpact on groundwater qual i ty .  Al though the amount o f  de­
wateri ng and sump water cannot be accuratel y est i mated wi th avai l abl e 
dat a ,  i t  i s  pl anned to treat the water wi th carbon fi l ters and then 
rei nj ect to the groundwater system . The water coul d al so be stored i n  
temporary ponds near the servi ce areas and used for sel ected construc­
t i on uses , e . g . , dust control . None of the storage , use , or d i sposal 
opt i ons  woul d measurably  affect groundwater qual i ty s i nce the water 
qual i ty in al l hydrogeol og i c  un i ts ,  down to and i ncl udi ng the Marshal l 
format i on ,  i s  qu i te s i mi l ar (Append i x  5 ,  Tabl e 5 . 4 . 2 - 6 ) . Any measurabl e 
contami nants i n  sump water , such as o i l and grease from the TBMs or 
other equi pment , woul d be removed by treatment pri or to rei nject i on or 
transfer to temporary storage ponds . Rei nj ect i on s houl d ,  however , be 
restri cted to the un i t  of wi thdrawal to mi n i mi ze water qual i ty concern s .  
I n  add i ti on ,  i nject i on woul d have t o  be at a suffi c i ent di stance down ­
grad i ent from the tunnel to precl ude mod i fy i ng fl ow gradi ents and 
i nduc i ng tunnel i nfl ow. 

It i s  ant i c i pated that approx i matel y 2 . 6  mi l l i on yd 3 of spo i l s  woul d be 
g enerated from shafts  and the tunnel at the Mi c h i gan s i te .  The mater i al 
wou l d  be approx i matel y 80 to 9 5  percent sandstone and l i mestone and 5 to 
15 percent shal e ,  coal , and gypsum wi th some potenti al for l eachate 
generat i on .  Fol l owi ng temporary near-shaft stockp i l i ng ,  i t  i s  pl anned 
to tran sport the sandstone and l i mestone to nearby operati ng quarri es 
for stockpi l i ng and use by bl end i ng wi th quarry materi al s .  The fact 
that stockp i l i ng woul d be temporary and that the materi al has m i n i mal 
l eachabl es s uggests there woul d be no i mpact to groundwaters underl y i ng 
the temporary stockpi les at e i ther the shaft s i tes or  the quarri es . The 
shal e ,  coal , and gypsum materi al s wi th l eachate g enerat i on potenti al may 
be treated on - s i te ( fi xated ) pri or to use or di sposal , or may be di s ­
posed of i n  l i cen sed Cl ass  I I  or I I I  l andfi l l s .  E i ther opt i on woul d 
precl ude any groundwater contam i n at i on potent i al . 

I t  i s  presentl y pl anned that sol i d  waste generated duri ng construct i on 
and subsequent operat i ons  woul d be transported to exi st i ng l i censed 
l andfi l l s  ( four are ava i l abl e )  i n  the proj ect v i c i n i ty .  S i nce th i s  
d i sposal woul d be to ex i st i ng l andfi l l s  i t  i s  assumed that control s to 
protect l ocal groundwater qual i ty are in pl ace , and that di sposal of 
proj ect waste wou l d  have l i ttl e i f  any i ncremental effect on potent i al 
groundwater contaminat i on from the l andfi l l s .  

No groundwater qual i ty i mpacts rel ated to construct i on or  cont i nu i ng 
operati on s groundwater use are ant i ci pated . There are areas of h i gh 
sal i n i ty water known i n  the Marshal l format i on and h i gh chl ori de water 
i s  l ocal l y  encountered at depth i n  the Sag i naw format i on .  Locat i on of 
these occurrences of poor- qual i ty water are rel at i vely wel l -defi ned and 
can be avoi ded dur i ng s i t i ng of wel l s  for d i rect project water use . 
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I ncreased pumpage o f  groundwater for i nd i rect p,roj ect water use a t  .area 
commun i t i es cDuld � nduce mi grati on of poor qu a ;l 1 ty "9rowndwater towa,rd 
mun i c i paJ supply w.el 1 s4 The apparent l i mi ted i ncrease i n  pumpage at any 
i nd i v i dual cO/lmc,m i ty ( Tabl e 7-5)  s uggest� that such an j rnpu:t wou l d  not 
resul t because o f  proj ect - rel ated ; ncreased pump i ng .  
5 .  Publ i c  Water Supp1 v SYstems 

The est i mated o ff- s i te rural and Rlun i c (pa1 water use  ass8ci ated wi th the 
project i s  s ummar i zed i n  Tabl e 7 - 5 .  The i mpact to exi st i ng publ i c  water 
supply systems from the project - rel ated demand i RlPosed dur i ng constrU1: ­
t i on a n d  subs�quent operat i Qn s  woul d b e  neg1 i g i bJe for l a�ger ·communi ­
t i es such as  Lan s i ng ,  Ann Arbor , and Jackson,  but wo.u1 d be measurabl e at 
the s i te l evel and l ong- term for many of the sma l ler communit i es i n  
Ingham ,  Jackson , and other surroundi ng counti e s .  

The potent i al i ncrease i n -off- s i te water u s e  i s projected to range from 
about 85 acre - ft i n  1989 to a h i gh duri ng con struc t i on �f about 675  
acre- ft i n  1 992 . Est i mated ind i rect water use d l! r i ng operat i nn s i s  
e s t i mated to range from about 420 to 530 acre- ft/yr . T h i s u se  wo ul d be 
d i stri buted wi th i n  1 0  coun t i e s  around the proposed s i te where mo s t  of 
t h e  commun i t i e s  rel y  on groundwater for mun i c i p al supply . The maj or i ty 
o f  the use woul d occur i n  Ingham ,  Jackson , and �a shtenaw coun t i.es and 
pres umab l y  i n  th.e commun i t i e s of Lan s i ng , J acKs on ,  and Ann -Arbor . 
Al t hough t h e  amoun t  o f  exce s s  capa c i ty ava i l  abl e i n  these commun i ty sys ­
tems i s  not defi ned by ava i l abl e  data , the systems are rel at i vely l arge 
(Hu ffman 1 985) and the i ncremental u se , wh i ch shou l d  be only on the 
order of 50 to perh aps 1 50 acre - ft/yr, shoul d  res u l t  in on l y  a 
negl i g i bl e  i mpact or requi rement for syst-em expans i on .  

Many o f  the smal l er cOlIVRun i t i es i n  the a ffected <:ount i e s  ( such a s  
Stoc kbr i dge , Ma son , and Les 1  i e) have mun i c ipal systems sup.pli ed by a 
very smal l n umber o f  wel l s  and any s ubstanti al  expan s i on may requ i re an 
add i t i onal  we1 1 ( s )  as wel l a s  expanded treatment and/or di s tri but i on 
capac i ty .  

6 . Wel l s 

The i mpact o f  adm i n i strat i ve ( l and acqu i s it i on )  or s a fety-rel a t ed (near­
ness t o  tunnel - wi t h i n  1 50 ft rad i u s) wel l c l o sures wou l d be measurabl e 
at the s i te l evel . No record s earch or s urvey h a s  been perfo rmed to 
e s t i mate the number o f  wel l s  wi th i n  0 . 50 or 0 . 2 5  mi of the proposed 
tunnel al i gnment . I n  exces s  o f  1 00 wel l s  are probabl y l ocated w i th i n  
the SSC footpr i n t . Rev i ew o f  1 968- 1 970 record s  from the I ngham and 
Jackson county heal t h  departments ind i cates approxi mate l y  80 wel l s  
wi th i n  the footpr i nt . A l though on l y  a smal l port i on o f  these wel l s  may 
be d i rect l y  affected and requi re abandonment because o f  the project , a 
number may s t i l l  be so  i mpacted . Thi s woul d be a me as urabl e impact on 
water users and l ocal water use pattern s .  Wel l cl osu res woul d be a 
mi nor benef i c i al l ong- term i mpact for the l ocal g roundwater system . 
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The i mpact. to  wat,er users  can · be.' p,art i al ly. miti g ated ,  if rep lacemen t  
wel l s or hookups,  t o  altermatiMe water suppl y. sources,  of. eq!Ja;l or better 
qua 1 i ty are. prow,ided,  to arf.fec:ted1 we 1.1 owners,.. The State. has, illd lcat ed '  
i t  wi ll prov,ide th,i s mi tigati on-. Even , assumi ng, tMIS, mit i g ation ,  thene 
woul d s t i ll  be a meas urabl e ,  s i te l evel, and i ·rrevers,;bl e impact. to. liOcal 
groundwater users . The i mpact woul d be s i gn ifi cant a s s umi ng that a 
n umber of well s ,  and, welll user.s, woua dj be af,f,ected , w..i!t h· a, con sequent.  change 
i n  the l ocal groundwaten use- p.attern . .  I,t i15 n oted, that:. the s�iqn ijf, i c ance 
and mag n i tude o f  th ils impact may change as) well ,  re.cordso and l  c}'li ter i a, for 
wel l cl os ure are further defi ned . 

B .  Operat i on s ,  

1 .  Water LevelsIOve.r,dr:af.t 

Proposed water s uppl y  sources to meet on - s i te or d i ,rect: pntable. and ,  
i ndustr i al  water requ i rements are as  i dent i fi ed i n  the preced i ng d l scus ­
s i on of construct i on i mpact s . However , the proj ected annual  om· s�i ,te; 
water use  for operat i on s  i s  h i gher,  and water l evel /overdraft i �pacts 
duri ng operat i ons,  woul d ,  be meas urabJ e at. the'  s i te l evel ami long :- tenm " 

As shown i n  Tabl e 7 - 1 ,  the annual total proj ected water use  for opera ­
t i on s  use i,s . about 2 ,11]5, acr.e- ft ... Thi ·s u s e  wouJd, be; d i,stri buted thriOug h r 
out the proposed s:i.te� ar.ea ·  and,  wou� d  draw! trom the two' maopr In.ca�! 
a q u i fer un�;ts'. . Water. leveli/ov-erdra(,t- impacts. ate the: far cldlster and;  
i nd i v idua�; serv!ice: areas, wouJd1 be: neg li g ible: becaus-e:- of. 11i mi tedi wat'en 
req u i rements; (i,equ ii v,al ent. continuous, pump,i ng , rates- of- 85, and 50: gaa/mjfr� 
respect i ve l y ).. Howev.er. ,  th� greater- pumpag..e requJnedi i n, the V·iC i.flli .t.'Y/ Of 
the proposed. camp'Us, area7 where anj equ iNalent, cont i nuo.us p ump.:iflQj rate· of. 
about 860 qa li/m�ll i .s; re.q�Ii,red�, ma� res:ul,t in water,- 1 le:V.a-l 1 dec::lanes. nil 
suffi  c i ent magnri tude.' tim a,f:f,ect, S�p�lY aNa·i l1�abl11 iitYt oJ'! ltOcal, water. usa' 
pattern s .  The dens i ty of ex,i,stiflgj we:-l ll d j lStri hutton : nE�a'r Swc.k:bridgJ:!� i!s 
suffi c i ent that the probab i l i ty of affect i ng water l evel s at exi st i ng 
wel l s  i s  h,i9"�  

There i s, no.  pres.ent reQji o n aT oV.e.rdraft i ll l  the i mmedj ate: Moi  c:hri gftn� si he:: 
v i c i n i ty .  The propo sed'  use woul d resul t i n  1 0ca.J:i z-ed: ov-erdratt iflgJ i m  
t h e  v i C i n i ty o f  Stoc kbr i dge where pumpage for mun i c i pal  s u p p l y  i n  1 984 
was o n l y, 1 710· acne'- f.L The: annual,  recharge: to t11e. Sag;i n aw-. FOflmatiDn� the:' 
probab le supp lyl aqu"; iter ,; c an ,  be: as,s umed : tOI b:e: substant iiaUiYI les-s· thanl 
the 1 00 acr.e � ft/mV/y.r- eg,i mated; fur the ov.erl:Y.1i ng; gllac i �l i  depD�i ts 
( Vanl i er et a1 .... 1 9113)1., There: WOUJ di be' a mea siJrabl� i mpac.t s·,iflc:.e� chang�s> 
i n  exi stj.ngl groundwater. us-e· patterns; may' be: req�.:i·red! to accommodatE!" the' 
expanded. use f.or' the: SSt s i,te' i n the� Stoa kbr idge: v;i c i nisty,. 

There are limi:ted; mi,tj g.at.i on,  opti ons; av,a i l able: fu.r wa-te-� leve� j oMerdraft 
i mpacts •. Wh i�le surface· water i ,s) relat i v el y:  pllen ti.fu�; as an :  a� te-rna-t:iNe: 
suppl y source , there i s  no h i story o f  use  o r  exi st i ng i n frastructune for 
u s e  i n  the i mmed i ate s i te v i c i n i ty .  Propo s i ng surface water as  an al ter­
nat i ve may not be pract i cal . S i te water supp l y  wel l s  can be careful l y  
l ocated i n  rel at i on to  e x i st i ng wel l s  t o  mi n i mi ze water l evel i mpact s ,  
and s i te water use can be mi n i mi zed t o  the extent pract i cal through 
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reuse  or other mean s .  However , assumi ng that there are n o  total l y  effec ­
t i ve m i t i gat i on s ,  the water l evel decl i ne/overdraft i mpacts woul d rema i n  
measurabl e .  Reg i onal l y  the i mpacts woul d not be s i gn i fi cant s i nce the 
changes i n  the water use  patterns that may resul t woul d be very l ocal i zed 
and may affect onl y the Stockbri dge  area . 

Water l evel /overdraft i mpacts from i nd i rect SSC s i te water use  duri ng  
operat i on s  was  prev i ously  assessed ( see Sect i on 7 . 2 . 3 . 4 . A . l ,  Construc ­
t i on - Water Level /Overdraft ) as measurabl e at the reg i onal l evel and 
l ong term .  

There woul d b e  n o  water l evel /overdraft i mpacts rel ated t o  groundwater 
i nfl ow control for the tunnel dur i ng operat i on s .  Any areas of s i gn i fi ­
cant water i n fl ow to the tunnel woul d be grouted or otherwi se control l ed 
dur i ng construct i on .  The tunnel woul d be l i ned and there woul d be 
l i ttl e i f  any res i dual i nfl ow . 

2 .  Water Qual i ty 

Groundwater qual i ty i mpacts from al l aspects of  operat i on s  woul d be 
negl i g i bl e .  

M i nor and very l ocal i zed effects on groundwater qual i ty from surface 
sources are i nev i tabl e g i ven the general l y  shal l ow water tabl e and n or­
mal aspects of human use associ ated wi th the project . These  negl i g i bl e  
i mpacts woul d resul t from act i v i t i es such as i rr i gat i on and fert i l i zati on 
of  s i te l andscap i ng ,  veh i cl e  use ,  and snow and i ce control dur i ng the 
wi nter . G i ven the general qual i ty of ex i st i ng shal l ow groundwater 
(Append i x  5 ,  Tabl e 5 . 4 . 2 - 6 ) , these types of sources shoul d not- measur­
ably degrade exi st i ng cond i t i ons . I n  add i t i on ,  the cl ay - r i ch so i l or 
subso i l typ i cal of the gl aci al terra i n  i n  Mi ch i gan shoul d hel p to mi n i ­
m i ze i n fi l trat i on of any surface-deri ved contami nants . 

Chemi cal s and other mater i al s  w i th s i gn i fi cant contami nat i on potenti al 
stored on s i te for operat i ons  woul d be stri ctly control l ed and procedures 
woul d be  i n  pl ace to rap i dl y  respond to and cl ean up any sp i l l s  or acc i ­
dental rel eases of such mater i al . 

Impacts to groundwater qual i ty from subsurface act i v i t i es woul d  al so be 
negl i g i bl e .  There woul d be l i mi ted mater i al s  i n  the tunnel /shaft env i r­
onment w i t h  a potent i al to contami nate g roundwater and str i ct control 
procedures woul d be i n  pl ace . The tunnel rock un i ts ,  however , have 
var i abl e hydraul i c  conduct i v i ty ,  and mi grat i on of  any contami nants that 
mi ght be i ntroduced to groundwater i s  poss i bl e . The l ow head l i ner and 
grout i ng of permeabl e zones i n  the tunnel woul d l i m i t  the potent i al for 
i n i t i al contami nat i on of groundwater . Add i t i onal l y ,  any wel l s  w i th i n  a 
1 50 - ft rad i us of the tunnel woul d have been abandoned and cl osed duri ng 
construct i on .  
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Handl i ng and d i sposal  of sewag e and cool i ng tower b1 0wdown ' g�nerated 
dur i ng operat i on s  are descri bed i n  deta i l  i n  Append i x  1 0 .  Pl anned 
opt i on s  for d i sposal  of both woul d have only a negl i g i bl e  i mp.act an ,  
g roundwater qual i ty .  Sewage from the campus  area woul d be treated at 
the Stockbr i dge fac i l  i ty wh i c h woul d be upgraded . Th is would, be a pe:r­
m i tted , st andard sewage treatment fac i l i ty and negl i g i bl e  l ocal groun d ­
water qua·1 Uy; deyradatj on would be antic i pated . Domasti c s.:ewage' at. the' 
experi menta·1 and; remote s-erv i ce' areas woul d'; be- tre.at.ed' by,- sept i c  t an �s 
wi th d i :spo&:ai1 by, land app1dcat.i on ' 01' 1eax:h·  fi�l ds.,. T,hese. mathods of 
treated, sewaqe d'i,S:pos:a1, aJ1.ways, have� a: potent i atl  for mea5u�ab,� � degrad a,.. 
t i on of shal l ow- groundwa.ter q!JB 1iH.v on· a, vef'Y l ocaJ i ze.d sca'le.:. Hbwever� 
as s um i ng t h at permHti ng, and prop.er s i ti ng of d�·spoS Cl!l ,  s iles, wHh!ifl ' the 
s u r f i  c i  a1  gl  a c i  a 1  depos i t s  woul d occur", on1 :y a neg� li gj ble i mpa<tt i ,s 
ant i c i p ated . 

Cool i ng tower blo.wdown; wou�d be' d ispos:ed of b,y vac u um compressjon,  brine 
concentrat i on. umi.ts, or sj de·  stream· softeners.. E ither op.t.i on· wo.u1 d� 
res u1 t i n· a, neg1 i 9t; m1 e.: i mpact . to, groundwater q\.la1 Hy . 

Groundwater q.!J a1 iiy! i mp acts from! d,i reet and i nd i ,rec::t grou ndwater us e ·  and� 
sol  i d  wa ste: dn sposa] duri n91 operat ions� were ' prev'i ou s 1:y' a s s es sad' as 
neg1 i g;ib�  e' (sae- Sect ion- 1 .  2:. 3· . . 4>. A .. 4., Gons·truGt i on - Water Qua.1 i ity ) . 
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7 . 2 . 3 . 5  North Carol i na 

A .  Construct i on 

1 .  Water Level s/Overdraft 

Water Resources Asses sments  
North Carol i na 1 50 

Surface water i s  the proposed water suppl y source for the majori ty of 
d i rect SSC water requi rements i n  North Carol i na .  Groundwater i s  pro ­
posed to suppl y only the e i ght remote serv i ce areas ( F l  through F4 ; F6 
through F9) v i a s i ngl e wel l s  i n  the i mmed i ate v i c i n i ty of each s i te tap­
pi ng s aprol ite and/or the upper weathered and fractured bedrock . 
General l ocat i ons of the serv i ce areas where groundwater may be 
devel oped can be i dent i fi ed on F i gure 7 - 9 .  

Duri ng construct i on and throughout operat i on s ,  i nd i rect water u s e  woul d  
occur i n  commun i t i es and rural areas i n  the s i te v i c i n i ty because of 
i n -mi grat i on of constructi on workers and operat i on s  personnel and thei r 
dependents . Th i s  esti mated water use i s  shown i n  Tabl e 7 - 6 .  I t  var ies  
from 300 acre -ft i n  1 989 to al most 1 , 900 acre -ft i n  1 992 and total s 
about 9 , 650 acre- ft for the pl anned 7 -yr construct i on per i od .  Opera­
t i ons  i nd i rect water use i s  ant i c i pated to range from 1 , 1 95 to 1 , 595 
acre - ft/yr . Most of the i ncreased water use  woul d  occur i n  commun i t i es 
and rural areas i n  Durham ,  Person, and Granv i l l e  counti es ; mi nor 
i ncreases are proj ected in 17 other count i es in North Carol i n a and 
V i rg i n i a .  Most of the commun i t i es i n  th i s  area deri ve the i r  water 
supply al most excl u s i vely from surface water . Rural water suppl i es are 
typi cal ly  deri ved from groundwater . Rural i nd i rect water use rel ated to 
the proj ect w.oul d  be 1 0  percent or l es s  of the proj ected total . 

Water l evel /overdraft i mpacts from d i rect con struct i on water wi thdrawal s 
woul d be negl i g i bl e .  Groundwater use woul d occur only at the remote 
serv i ce areas . Annual water use at each wel l woul d  probably occur only 
duri ng act i ve construct i on at the i nd i v i dual serv i ce areas and woul d 
l i ke ly  be l es s  than 1 0  acre - ft duri ng thi s per i od .  Th i s  suggests  a 
ful l - t i me equ i val ent pump i ng rate on the order of 1 0  or l es s  gal/mrn . 
W i th pump i ng of th i s magn i tude there shoul d be no  measurabl e water l evel 
dec l i nes at d i stances of a few hundred feet from the pump i ng wel l s .  
Esti mates of safe y i el ds for surfi c i al aqui fers i n  the area range from 5 
to 29  acre - ft/yr/mi 2  and are based on l ow fl ow measurements at sel ected 
gag i ng stat i ons  i n  the v i c i n i ty of the s i te (Sutherl and 1 988) . Th us , 
the smal l ( probabl y l es s  than 20 acre- ft/yr) amount of groundwater use 
ant i c i pated woul d not resul t i n  a reg i onal  or l ocal i zed overdraft 
cond i t i on . 

Water l evel /overdraft i mpacts from i nd i rect proj ect water use duri ng 
construct i on and cont i n u i ng through operat i on s  wou l d be negl i g i bl e .  
Groundwater use  woul d be pri mari l y ,  i f  not excl u s i ve l y ,  for rural 
domest i c  suppl y .  Assumi ng as stated prev i ously that groundwater woul d  
supply l es s  than 5 percent of proj ected i nd i rect water use  suggests 
annual groundwater pumpage of 30 to a maxi mum of 200 acre - ft d i stri buted 
over 20 count i es i n  North Carol i n a and V i rg i n i a .  Domest i c  water suppl y 
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we l l s  typ i cal l y  only requ i re pump i ng capac i t i es of 5 t o  1 0  gal/mi n and 
meas urabl e water l evel decl i nes are typ i cal ly  not observed at d i stances 
of more than a few hundred feet from such wel l s .  No l ocal i zed or 
reg i onal overdraft woul d res ul t from such mi n i mal and d i stri buted 
groundwater us e .  

At the North Carol i na s i te some groundwater control woul d be requ i red for 
construct i on of bu i l d i ng foundat i on s ,  the booster/ i nj ector compl ex , and 
shafts that woul d penetrate the saprol i te and weathered bedrock .  I f  
dewateri ng by pump i ng from wel l po i nts o r  wel l s  i s  empl oyed exten s i vely 
a measurabl e s i te l evel short -term i mpact may occur .  Al though the 
amount of dewateri ng pump i ng potent i al ly  requi red cannot be est i mated 
wi th ava i l abl e data , water l evel s i n  nearby wel l s  coul d be affected 
because of the tendency for hydrogeol og i c  i nterconnect i on over d i stance 
i n  a fractured rock reg i me .  To m i t i gate th i s  potent i al dewateri ng 
i mpact , groundwater control woul d  al so be achi eved by freez i ng or s l urry 
wal l techn i ques and by grout i ng .  I f  dewater i ng pump i ng i s  m i n i m i zed , 
the res i dual water l evel /overdraft i mpact woul d be negl i g i bl e .  

Dewateri ng i s  only pl anned as an al ternat i ve or i ntermi ttent groundwater 
control measure for tunnel construct i on ,  and consequently water l evel / 
overdraft i mpact s from tunnel constructi on woul d be negl i g i bl e .  I n i t i al 
groundwater i n fl ow i s  ant i c i pated to be predomi nantl y on the order of <5  
to several ten s of gal/mi n/1 00 ft . El evated i nfl ows may be encountered 
at i n termi ttent fracture zones . Grout i ng techn i ques woul d be ut i l i zed 
i n  areas of more s i gn i fi cant i n fl ow ,  wh i l e  sumps woul d remove res i dual 
and d i ffuse  i n fl ow water from the tunnel . The amount of res i dual uncon­
trol l ed i nfl ow , al though not quant i fi ed ,  woul d resul t i n  only a negl i g i ­
bl e ,  i f  any , i mpact to water l evel s i n  the l ocal groundwater system . 

2 ,  Recharge 

Recharge i mpacts caused by construct i on act i v i t i es woul d be negl i g i bl e . 
Recharge to the saprol i te and the weathered/fractured bedrock aqu i fer 
occurs throughout the North Carol i na s i te v i c i n i ty .  No recharge data 
were avai l abl e ,  however i t  i s  l og i cal to assume that the safe y i el d  est i ­
mate of 5 to 29 acre - ft/yr/mi 2  i s  an approxi mat i on of recharge  ( R i ma 
1 988) . Based on the descr i pt i on of proj ect fac i l i t i es and construct i on 
.i n  Append i x  1 ,  only about 3 m i 2 of l and wou l d  be d i sturbed by construc­
t i on or woul d have project fac i l i t i es bu i l t  on i t  that coul d i mpede re ­
charg e .  S i nce i t  i s  unl i kely that recharge wou l d  b e  total l y  el i m i nated 
i n  al l areas of project construct i on or l and d i sturbance , the actual 
reduct i on i n  s i te v i c in i ty recharge woul d be very smal l .  

The i mpact to recharge woul d  cont i nue to be negl i g i bl e  through proj ect 
operat i ons  s i nce there woul d be mi n i mal , i f  any , further l and surface 
d i sturbance or construct i on of i mperv i ous surfaces . landscaped port i ons  
of project fac i l i t i es may al l ow recharge at approxi mately pred i sturbance 
or natural rates . 
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There woul d be no  subsi dence i mpacts caused by construct i on or cont i nu i ng 
operat i ons  groundwater wi thdrawal s .  The subsurface strat i graphy , a th i n  
veneer o f  weathered bedrock  overl y i ng a compl ex sequence o f  i gneous and 
metamorph i c  rocks , i s  not prone to subs i dence even i f  groundwater use 
were s i gn i fi cant . 

4 .  Water Qual i ty 

Groundwater qual i ty i mpacts from surface and subsurface construct i on and 
the mi nor groundwater use associ ated with  construct i on woul d be negl i g i ­
bl e .  The assessment i s  based on the fact that only standard construc­
t i on materi al s and  procedures woul d be  empl oyed and that  s i te ground ­
waters are al ready characteri zed by a range of l ow to moderate l evel s of 
d i ssol ved sol utes (Append i x  5,  Tabl e 5 . 5 . 2- 6 )  and therefore are not 
h i gh ly  sens i t i ve to mi nor changes in  common d i s sol ved consti tuents . 

Because of the general l y  shal l ow depth to water typ i cal of the area , 
m i nor and very l ocal i zed water qual i ty effects from surface d i sturbanc e , 
equ i pment operat i on ,  and mi nor l eaks and spi l l s  of construct i on materi ­
al s are i nevi tabl e .  These wou l d  be m i n i m i zed by proper construct i on 
pract i ces and use of normal i ndustr i al procedures for sp i l l  and l eak  
respon se and cl eanup . I n  add i t i on ,  the cl ay- r i ch saprol i te typ i cal of 
the North Carol i na s i te shoul d hel p  to mi n i mi ze i n fi l trat i on of  any sur­
face deri ved contami nants . Standard construct i on pract i ces and 
materi al s a re pl anned that woul d not requ i re special  procedures to 
mai nta i n  groundwater qual i ty .  

Subs urface construct i on woul d occur wi th i n  the saprol i te and upper 
weathered/fractured bedrock aqu i fer .  Shaft construct i on and i nstal l a ­
t i on of concrete or steel l i ners woul d resul t i n  a negl i g i bl e  i mpact of 
groundwater qual i ty i n  the v i c i n i ty of the shaft s .  Phys i cal d i sturbance 
of aqu i fer mater i al and the i ntroduct i on of concrete or metal structures 
i nto an aqu i fer affects onl y  TOS and the common i on s  such as sul fate , 
sod i um ,  cal c i um,  and i ron . Const i tuents commonly v i ewed as contami nants 
woul d not be ant i c i pated in  measurabl e  amounts from these  act i v i t i es i f  
standard prac t i ces , such a s  removi ng o i l y  coat ings from l i ner sect i ons 
before i nstal l at i on ,  are fol l owed . Any changes in groundwater qual i ty 
woul d be very l ocal i zed and� whi l e  changes may be l ocal l y  detectabl e ,  
there shoul d be no change i n  potenti al use o f  the groundwater . 

Water qual i ty i mpacts from tunnel construct i on would  be negl i g i bl e .  In 
general , the tunnel i s  bel ow typi cal aqui fer depth i n  the area . The 
permeabi l  i ty of unfractured rock at tunnel 1 evel ; s  probabl y l ow (assume 
1 0 - 3 to 1 0- 6 cm/s ) 7  and the potent i al for contam inant  mi grat ion i s  
greatest i n  the v i c i n i ty of open fractures  that wi l l  be occas i onal l y  
encounte red . I n  general , t h e  l ocal fl ow grad i ent i n  unfractured rock 
woul d be toward the tunnel , and fracture zones or s i ngl e fractures woul d 
l i kely be grouted or otherwi se seal ed to mi n i mi ze tunnel i nfl ow . Any 
grout or l i n i ng materi al pl aced i n  the tunnel woul d not be notabl e 
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sources of contam i n ants . No spec i al materi al s or con struct i on pract i ces 
are ant i c i pated that woul d  be sources of spec i al contami nants . Petrol eum­
based cont ami nants from the TSMs and other construct i on equi pment woul d 
occur ,  but groundwater contami nati on or subsequent m i grat i on away from 
the tunnel woul d be negl i g i bl e ,  i f  any , because of the seal i ng of frac­
tures and the groundwater fl ow pattern around the tunnel . 

Handl i ng and d i s posal of wastewater deri ved from dewat eri ng or construc­
t i on sump pump i ng from shaft and tunnel excavat i on and sol i d  wastes from 
con struct i on and operat i ons are descri bed i n  detai l i n  Append i x  1 0 .  
These materi al s and act i v i t i es woul d have negl i g i bl e  i mpact on ground­
water qual i ty at the North Carol i na s i te .  

The amount o f  dewateri ng d i scharge and sump water cannot be accuratel y  
esti mated wi th ava i l abl e data . However,  i t  i s  pl anned t o  treat the 
water as necess ary (e . g . , separati on of o i l s  from tunnel sump water) and 
then store i t  i n  ponds near each shaft l ocati on . The water wou l d  be 
used for construc t i on purposes such as dust control or cool i ng tower 
makeup . Rei nject i on to the groundwater wo ul d requ i re an Underground 
I nject i on Control permi t from the EPA (wh i ch adm i n i sters these perm i t s  
under the Safe Dri nk i ng Water Act ) and woul d  have t o  be done i n  a manner 
to avo i d  i ncreas i ng hydraul i c  head and therefore i nfl ow to the tunnel . 
None of the storage , use , or d i sposal opt i ons woul d  measurabl y affect 
groundwater qual i ty s i nce shal l ow groundwater qual i ty and the water 
qual i ty i n  al l hy�rogeol og i c  un i ts down to tunnel depth are bas i cal l y  
s i mi l ar (Append i x  5 ,  Tabl e 5 . 5 . 2 -6 ) . Any measurabl e contami nants i n  
sump water such as o i l  and grease from the TSMs or other equ i pment woul d 
be removed by treatment pri or to storage , use , or i nject i on .  

I t  i s  ant i c i pated that approx i mately 2 . 7  m i l l i on yd 3 of spo i l s  woul d be 
generated from shafts and the tun nel at the North Carol i n a  s i te .  The 
materi al woul d be essent i al l y al l metased i mentary and metavol can i c  rock ,  
wh i ch have a l i m i ted potenti al for adverse l eachate generat i on .  Fol l ow­
i ng temporary near-shaft stockp i l i ng ,  i t  i s  pl anned to d i spose of the 
spoi l s  at 17 sel ected surface d i sposal s i tes near shaft l ocat i ons . At 
each l ocat i on a 4 - to 5- acre area woul d be cl eared , the spoi l s  p i l ed up 
to 20 ft deep , and then covered wi th the nati ve topso i l and revegetated . 
G i ven the l evel of annual prec i p i tat i on at the s i te ,  i t  i s  l og i cal to 
ass ume that a s i gn i fi cant vol ume of l eachate woul d  be generated at each 
s i te unl ess a l ow permeabi l i ty cap i s  pl aced over each p i l e .  However,  
s i nce there are l i mi ted eas i l y l eachabl e or probl em mi neral s i n  the 
spo i l s ,  l eachate and l eachate i nfi l trat i on to shal l ow groundwater woul d 
not have a meas urabl e i mpact ; groundwater qual i ty woul d not be al tered 
suff i c i entl y to requ i re a change i n  potent i al groundwater use . To 
mi n i m i ze the groundwater qual i ty i mpact potent i al , the spoi l s  d i sposal 
p i l e s coul d be capped , or an al ternat i ve such as u s i ng the spoi l s  for 
construct i on aggregate materi al s cou l d  be con s i dered . 
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It i s  presently pl anned that sol i d  waste generated dur i ng construct i on 
and s ubsequent operat i ons  woul d  be transported to exi st i ng l i censed l and ­
fi l l s  s i nce there are several wi th exi st i ng capac i ty wi th i n  general 
prox i m i ty of the s i te .  S i nce d i sposal woul d be to exi st i ng l andfi l l s  i t  
i s  assumed that control s to protect l ocal groundwater qual i ty are i n  
p l ace and that d i sposal of project waste woul d have l i ttl e ,  i f  any , 
i ncremental effect on potenti al  groundwater contami nati on from the l and ­
fi l l s .  I f  the opt i on of a new on - s i te l andfi l l  i s  sel ected , i t  wou l d be 
permi tted and devel oped and operated to state standards such that on l y  a 
negl i g i bl e ,  i f  any , i mpact to groundwater qual i ty woul d occur . 

5 .  Publ i c  Water Suppl Y Systems 

The esti mated off- s i te rural and mun i c i pal water use associ ated wi th the 
proj ect i n  North Carol i n a  i s  summari zed i n  Tabl e 7 - 6 . It  was noted i n  
d i scussi on of water l evel /overdraft i mpacts that e ssent i al l y al l major 
mun i c i pal suppl y systems i n  the s i te v i c i n i ty have a s urface water supp l y 
source . Rural areas are more l i kely to use groundwater obtai ned from 
i nd i v i dual , pri vatel y-owned wel l s .  Consequentl y ,  there woul d be no 
i mpact to groundwater- based publ i c  water supp ly  systems .  

6 .  Wel l s 

The i mpact of admi n i strat ive ( l and a cqu i s i t i on )  or safety-rel ated ( n e a r ­
n e s s  to tunnel - wi th i n  1 50 - ft rad i u s )  wel l  cl osures woul d be measurabl e 
at the s i te l evel . No areal survey has been performed to esti mate the 
total  n umber of wel l s  wi th i n  0 . 50 or 0 . 25 mi  of the proposed tunnel  
al i gnment . Onl y  a smal l number of these wel l s  may be d i rectly affected 
or requ i re abandonment because of the proj ect . There may be i n  exce s s  
of  200 t o  300 wel l s  w i th i n  the SSC footpri nt . Thi s woul d sti l l  be a 
measurabl e i mpact on l ocal  water users and on l ocal water use pattern s .  
Wel l c l osures woul d be a mi nor benefi c i al i mpact for the l ocal ground ­
water system . 

The i mpact to water users can be parti al l y  m i t i gated i f  repl acement wel l s  
or hookups to al ternat i ve water suppl y sources of  equal or better qual i ty 
are prov i ded to affected wel l owners . The State has i nd i cated i t  wi l l  
prov i de th i s  m i t i gat i on .  Even assumi ng th i s  m i t i gati on , there woul d  
sti l l  be a measurabl e ,  s i te l evel , and i rrevers i bl e  i mpact to l ocal 
groundwater users . The impact woul d be s i gn i fi cant assumi ng it to be a 
number of  wel l s and wel l  owners that may be affe cted . It  i s  noted that 
the s i gn i fi cance and magn i t ude  of th i s  i mpact may c h ange as  wel l record s 
and cri teri a for wel l  cl osure are further defi ned . 

B .  Operat i ons  

1 .  Water Level s/Overdraft 

Proposed water supp ly  sources to meet on - s i te or d i rect potabl e and 
i ndustri al water requ i rements are as i denti fi ed i n  the preced i ng 
d i scuss i on of  construct i on i mpact s .  Groundwater i s  proposed to supply 
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only  the e i ght remote serv i ce areas . Even though projected operat i ons  
use i s  sl i ghtly h i gher than  duri ng construct i on ,  onl y a negl i g i bl e  water 
l evel /overdraft i mpact i s  ant i c i pated . As shown i n  Tabl e 7 - 1 ,  the 
annual total projected water use for these serv i ce areas i s  640 acre - ft ,  
o r  80 acre -ft/ s i te/yr . Th i s  use i s  -equal to an equi val ent conti nuous 
pump i ng rate of about 50 gal/mi n .  Pump i ng at th i s rate shoul d not 
produce water l evel decl i nes measurabl e more than a few hundred feet 
from the pump i ng wel l ,  al though i n  a fracture-domi nated system i mpacts 
coul d h ave greater areal  extent dependi ng on fracture i nterconnect i on .  
Assumi ng normal care and areal reconnai s sance i n  s i t i ng project wel l s ,  
water l evel decl i ne i mpacts woul d be negl i g i bl e .  There i s  no ground­
water overdraft i n  the North Carol ina s i te v i c i n i ty and the magni tude of 
operat i ons  w i thdrawal s i s  not l arge enough to i n i t i ate l ocal i zed ground­
water overdraft . 

There woul d be no water l evel /overdraft i mpacts rel ated to groundwater 
i nfl ow control for the tunnel during operat i ons . Any areas of s i gni fi ­
cant water i nfl ow to the tunnel woul d be grouted or otherwi se  control l ed 
duri ng construct i on .  Uncontrol l ed groundwater i nfl ow to the tunnel woul d 
probabl y be only on the order of a few to  a few tens of  ga1/mi n/mi , too 
l ow to have any effect on the surroundi ng groundwate-r system . 

2 .  Water Qual i ty 

Groundwater qual i ty i mpacts from al l aspects of ope'rat i on s  woul d be 
negl i g i bl e .  M i nor and very l ocal i zed effects on groundwater qual ity 
from surface sources are i nev i tabl e g i ven the general l y  shal l ow water 
tabl e and normal aspects of human use assoc i ated w ith  the project . 
These neg l i g i bl e  i mpacts woul d resul t from act i v i ti es such as i rr i gat i on 
and fert i l i zat i on of s i te l andscap i ng ,  and veh i cl e use � G i ven the 
general qual i ty of ex i st i ng shal l ow groundwater (Append i x  5,  Tabl e 
5 . 5 . 2 -6 ) , these types of sources shoul d not measurably degrade exi st i ng 
cond i t i ons . I n  add i t i on ,  the cl ay-ri ch soi l typ i cal of the s i te area 
shoul d hel p to m i n i m i ze i nfi l trati on of any surface-deri ved contam i ­
nants . Chemi cal s and other mater i al s stored on s i te wi th S i gn i fi cant 
contami nat i on potent i al woul d be stri ctly control l ed and procedures 
wou l d  be i n  pl ace to rap i dly respond to and c l ean up any sp i l l s  or 
acc i dental rel eases of such mater i al . 

Impacts to groundwater qual i ty from subsurface activ i t i es woul d a l so be 
negl i g i bl e .  There woul d be l i mi ted materi al s i n  the tunnel/shaft envi ron ­
ments wi th a potent i al to contami nate groundwater,  and str i ct control 
procedures woul d be i n  pl ace for any mater i al s present . The tunnel rock 
un i ts have very l ow hydraul i c  conduct i v i ty ,  except i n  fractures or frac­
ture zones where mi grat i on of any contami nants that  might  be  i ntroduced 
to groundwater i s  pos s i bl e . However , i t  i s  l i ke ly  that al l fractures 
and fracture zones woul d have been grouted or otherwi se seal ed to reduce 
groundwater i nfl ow . Th i s  woul d l i mi t the potent i al for contami nati on of 
groundwater wi th i n these more permeabl e zones . 
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Handl i ng and d i sposal of sewage and cool i ng tower bl owdown generated 
duri ng operat i ons  are descri bed i n  det a i l  i n  Append i x  1 0 .  Pl anned 
opt i ons  for d i sposal of  both woul d have only a negl i g i bl e  i mpact on 
groundwater qual i ty .  Domest i c  sewage from the campus area and southwest 
qu adrant ( � 1 50 , 000 gal/d ) woul d be transported to and treated at tre 
proposed expanded Butner wastewater treatment pl ant . Use of th i s  
ex i st i ng perm i tted fac i l i ty woul d resul t i n  no add i t i onal i mpact to 
groundwater qual i ty i n  the s i te v i c i n i ty .  Sewage from the southwest 
quadrant wi l l  be treated at the Durham- Eno Ri ver treatment fac i l i ty .  
Wastewater from the two northern quadrants wi l l  be treated at the 
Oxford -South treatment fac i l i ty .  Sewage from the far cl uster and remote 
serv i ce s i tes  wi l l  go to the cl osest wastewater treatment fac i l i ty or to 
a package treatment pl ant constructed for the fac i l i ty .  The use o f  
ex i st i ng permi tted fac i l i t i es woul d agai n resul t i n  no add i t i onal i mpact 
to groundwater qual i ty i n  the s i te v i c i n i ty .  Al l treatment/d i sposal 
fac i l i t i es woul d need to be permi tted by the county and/or state and an 
overal l n�gl i g i bl e  i mpact to s i te groundwater qual i ty woul d resul t .  

No spec i fi c  pl ans for treatment/d i sposal of cool i ng tower bl owdown were 
presented by the State . It i s  assumed that bl owdown wi l l  be d i sposed of 
by us i ng vacuum compress i on bri ne concentrator un i ts or by s i de stream 
soften i ng .  

Groundwater qual i ty i mpacts from d i rect and i nd i rect groundwater use and 
sol i d  waste d i sposal duri ng operat i ons  were prev i ously  as sessed as neg ­
l i g i bl e  ( see Sect i on 7 . 2 . 3 . 5 . A . 4 ,  Construct i on - Water Qual i ty) . 
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7 . 2 . 3 . 6  Tennes see 

A .  Construct i on 

1 .  Water Level s/Overdraft 

- Water Resources Assessments 
Tennessee 1 5 .'  

Surface water i s  the proposed water suppl y source for the maj or i ty of 
d i rect SSC water requ i rements i n  Tennessee . Surface water from several 
sources woul d be prov i,ded from exi st ing water ut i l i t i es to the campus , 
to far c l uster areas , and to al l but two of the remote servi ce areas . 
These two areas , F7 and F8,  woul d be suppl i ed by the Col l ege  Grove 
Ut i l i ty D i stri ct , wh i ch reportedly  obtai ns i ts water from a s i ng l e  wel l . 
F7 and F8 are l ocated al ong the northwest port i on of the ri ng as i t  i s  
al i gned i n  Tennessee ( F i gure 7 - 1 0) . 

Dur i ng con struct i on and throughout operat i on s ,  i nd i rect groundwater use  
woul d occur i n  convnun i t i es and rural areas in  the s i te v i c i n i ty because 
of i n -mi grat i on of construct i on workers and operat i ons personnel and 
the i r dependents .  Th i s  esti mated water use i s  shown i n  Tabl e 7 - 7 . The 
use  vari es from 270  acre - ft i n  1 989 to j ust over 1 , 600 acre - ft i n  1 992 
and total s 8 , 600 acre - ft for the pl anned 7 -yr con struct i on peri od . 
Operat i ons  i nd i rect water use i s  ant i c i pated to  range from 1 , 070 to 
1 , 420  acre- ft/yr . Most of the i ncreased water use i s  projected to  occur 
i n  commun i t i es and rural areas i n  Rutherford , Marshal l ,  Bedford , and 
Dav i dson coun t i es ( F i gure 7 - 1 0 ) ; m i nor i ncreases are projected i n  1 7  
other count i es i n  the project v i c i n i ty i n  Tenness.ee . Al most al l the 
communi t i es i n  th i s  area of Tennessee deri ve the i r  mun i c i pal  supply from 
surface water . Rural water suppl i es are typ i cal l y  deri ved from ground ­
water . Rural i nd i rect water use rel ated to the project wou l d probably 
be l ess  than 1 0  percent of the projected total . 

Water l evel /overdraft i mpacts from d i rect con struct i on groundwater w i t h ­
drawal s woul d b e  neg l i g i bl e .  Groundwater woul d  only be used by the Col ­
l ege Grove Ut i l i ty D i stri ct to prov i de construct i on water to the F7 and 
F8 s i tes . Percept i bl e  water use would  probably occur only duri ng acti ve 
con struct i on per i ods at the two serv i ce areas and woul d l i kely be l ess  
than  1 0  acre - ft duri ng th i s  per i od . Assum i ng that the act i ve construc ­
t i on per i ods  are not total ly  concurrent , the projected use s uggests a 
ful l - t i me equi val ent pump i ng rate of l ess  than 1 0  gal/mi n ,  or about 
8 , 000 gal/d . An approx i mat i on of the expected safe y i eld of the karst 
aqu i fers beneath the SSC s i te i s  340 acre- ft/mi 2/yr, based on recharge 
to cave systems i n  the reg i on .  Thi s  est i mate suggests that approximately  
1 00 , 000 acre - ft of groundwater cou l d  be  obtai ned annual l y  from the area 
wi th i n the sse r i ng .  Quant i tat i ve esti mates of safe y i el d from the under­
lyi ng Knox aqui fer are not  ava i l abl e but  th i s  mi ght be  about 20  percent 
of the safe y i e l d of the karst aqui fer (R ima 1 988) . 

The Col l ege Grove Ut i l i ty Di str i ct i s  presently operat i ng at s l i ghtly 
more than 50 percent of i ts capac i ty wi th the  average water demand bei ng 
7 5 , 000 gal/d . I f  an increased 10 , 000 ga1/d ( 13 percent ) demand i s  
pl aced o n  the present system , wh i ch woul d  approxi.mate potent i al sse 
d i rect and i nd i rect water use , water l evel s i n  the l ocal  area around the 
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wel l woul d decl i ne but there shoul d be no measurabl e water l evel 
decl i nes at d i stances of more than a few hundred feet from the pumpi ng 
wel l . The l i mi ted amount of groundwater use ,  probabl y on the order of 
onl y 20  acre - ft for the construct i on peri od , woul d  not resul t in  any 
reg i onal or l ocal i zed overdraft cond i t i on .  

Water l evel /overdraft i mpacts from i nd i rect project water use duri ng 
construct i on and cont i nu i ng through operat i ons woul d be negl i g i bl e .  As 
noted prev i ous l y ,  al most al l mun i c i pal water systems in the project 
v i c i n i ty are suppl i ed by surface water and consequentl y  i mpact s rel ated 
to mun i c i pal groundwater u se woul d be negl i g i bl e .  Indi rect groundwater 
use woul d be pr i mar i l y  for rural domest i c  suppl y and that use by the 
Col l ege Grove Ut i l i ty Di stri ct d i scussed prev i ousl y .  Assumi ng , as stated 
prev i ous l y ,  that rural groundwater use woul d be l ess  than 1 0  percent of 
projected i nd i rect water use ,  then annual groundwater pump age of 30 to 
160 acre - ft woul d be d i stri buted over 2 1  count i es .  Domest i c  water supp l y  
wel l s  typ i cal l y  only requ i re pump i ng capabi l i t i es of 5 t o  1 0  gal/mi n and 
measurabl e water l evel decl i nes general l y  are not observed more than a 
few hundred feet from such wel l s .  No l ocal i zed or reg i onal overdraft 
woul d resu l t from such m i n i mal and d i stri buted groundwater use . 

Groundwater control woul d be requi red at the Tennessee s i te for construc­
t i on of bu i l d i ng foundat i ons and  shafts that  woul d penetrate carbonate 
rock un i ts . The pri mary groundwater i nfl ow control techn i ques empl oyed 
i n  a carbonate rock envi ronment are grout i ng and s l urry wal l s .  Dewater­
i ng by pump i ng i s  not typi cal l y  empl oyed because of the tendency for 
groundwater fl ow to be channel i zed i n  fractures and smal l - to l arge- scal e 
d i ssol ut i on features i n  the domi nant carbonate bedrock . Assumi ng that 
dewateri ng woul d be used m i n i mal l y  for surface faci l i ty and shaft con ­
struct i on ,  the water l evel /overdraft i mpact from th i s  phase of  construc­
t i on wou l d be  negl i g i bl e .  

Dewateri ng pump i ng woul d al so be used mi n i mal l y ,  i f  at al l ,  duri ng 
tunnel construct i on .  Groundwater i nfl ow to the tunnel woul d be 
predomi nant l y  rel ated to the occurrence of d i ssol ut i on features at 
dept h .  Groundwater i nfl ow over most of the tunnel i s  ant i c i pated to 
range from zero to a few tens of gal/m i n/ l 00 ft . Th i s  i nfl ow coul d be 
managed w ith  sump pumps and wou l d  not have a measurabl e water l evel / 
overdraft i mpact . An unknown number of zones ( d i ssol uti on feature s )  
mi ght b e  encountered wi th i nfl ows of h i gher vol umes . The onl y  effect i ve 
control aga i n  woul d be grout i ng suppl emented perhaps w ith  l i ners . Use 
of these techn i ques to control any l arge i nfl ows woul d resul t i n  
negl i g i bl e ,  i f  any , water l evel /overdraft i mpacts to the l ocal ground ­
water system . 

2 .  Recharge 

Recharge to the carbonate aqu i fer un its  occurs throughout the Tennessee 
s i te v i c i n i ty .  It  may be assumed that the est i mated safe y i e l d  of the 
shal l ow l i mestone or  karst aqui fer of 340 acre - ft/mi 2/yr i s  an approx­
i mat i on of groundwater recharge in the s i te v i c i n i ty .  Based on the 
descr i pt i on of proj ect fac i l i t i es and construct i on in Append i x  1 ,  onl y 
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sl i ghtly more than 2 mi 2 of l and woul d be d i sturbed by constructi on 
and/or woul d  h ave proj ect fac i l i t i es bui l t  on i t  that coul d i mpede 
recharg e .  S i nce i t  i s  unl i kely that recharge woul d be total l y  el i mi nated 
i n  al l areas of project construct i on or l and d i sturbance , the  actual 
reduct i on i n  s i te v i c i n i ty recharge woul d be qu i te smal l .  

The i mpact to recharge wou l d  conti nue to be negl i g i bl e  through proj ect 
operat i ons  s i nce there woul d be mi n i mal , i f  any , further l and surface 
d i sturbance or construct i on of i mperv i ous  surfaces .  Land scaped port i ons  
of proj ect fac i l i t i es may al l ow recharge at approx i mately pred i sturbance 
or n atural  rates . 

3 .  Subs i dence 

There woul d be no  subs i dence i mpact caused by construct i on or cont i nu i ng 
operat i ons  groundwater wi thdrawal s .  Ant i c i pated groundwater wi thdrawal s 
woul d be mi n i mal , and the subs urface strat i graphy at the Tennessee s i te ,  
es sent i al l y a sequence o f  carbonate rocks w ith  some shal e and sandstone , 
i s  not prone to the occurrence of subsi dence even i f  groundwater use 
were l arge . 

4 .  Water Qual i ty 

Groundwater qual i ty i mpacts from surface and subs urface construct i on and 
the mi nor groundwater use assoc i ated wi th  construct i on woul d range from 
negl i g i bl e  to measurabl e .  S i te groundwaters are al ready characteri zed 
by a w i de range and moderately h i gh l evel of d i ssol ved sol utes (Append i x  
5 ,  Tabl e 5 . 6 . 2 - 6 )  and , therefore , are not wi del y sens i t i ve to mi nor 
changes i n  common d i ssol ved const i tuents . There are al so sel ected con ­
st i tuents i n  s i te groundwater,  notably TDS , sul fate , and i ron , wh i ch 
l ocal ly  exceed Federal dri n k i ng water standards . However ,  i t  i s  al so 
pert i nent to note that the s i te geol og i c  cond i t i ons  ( th i n  or no  so i l  
cover and carbonate bedrock  w ith  moderate to exten s i ve d i ssol ut i on i n  
the upper 50 to 200 ft ) are conduc i ve to contami nati on of shal l ow 
groundwater from surface or near-s urface sources . Recent i nvest i g at i ons  
conducted i n  t he v i c i n i ty of the proposed SSC  campus area ( Crawford and 
Barr 1 988) i nd i cate t he exi stence of a qu i te h i ghly karsted env i ronment 
i n  the shal l ow l i mestone,  un i ts .  Open karst feat ures through the campus 
area are s uggested based on tracer test resul ts . The ex i stence of 58 
known caves i n  the i mmed i ate v i c i n i ty of the proposed ri ng al i gnment 
suggests that the karst i s  exten s i ve and typ i f ies  the shal l ow hydrol og i c  
system . G i ven th i s  cond i t i on ,  the potent i al for contami nat i on of the 
shal l ow groundwater resource wh i ch is  devel oped in  the area is  h i gh . 
Potent i al  surface sources at the Tennessee s i te shoul d be cl osely 
control l ed and mon i tored to m i n i m i ze i mpact to groundwater qual i ty .  
Pl ans for control and mon i tori ng o f  potent i al  sources o f  groundwater 
contami nat i on shoul d be devel oped as a part of fi nal project des i gn .  
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Because of the rel �t i vely shal l ow depth to water typ i cal of the area and 
the karst nature of the shal l ow aqui fer system at the Tennes see s i te ,  
l ocal i zed and potent i al ly  areal l y  exten s i ve groundwater qual i ty effects 
may resul t from surface and shal l ow subsurface d i st urbance , equi pment 
operat i on ,  and mi nor l eaks and sp i l l s  of con struct i on mater i al s .  These 
i mpacts woul d  be measurabl e at the s i te l evel . Impacts woul d  not be 
s i gn i fi cant assumi ng i mpl ementat i on of m i t lgat i on s  i ncl ud i ng :  1 )  
deta i l ed s i te i nvest i gati ons to characteri ze the �ature and extent of 
karst feat ures i n  the SSC s i te v i c i n i ty ;  2) avo i dance of maj or karst 
features by shal l ow subsurface construct i on ;  3) str i ct sp i l l  and l eak 
response and cl eanup procedures ; and 4) mon i tori ng of groundwater i n  the 
v i c i n i ty of SSC construct i on .  Standard mater i al s are pl anned for use 
that wou l d  not requ i re spec i al procedures to ma i nta i n  groundwater 
qual i ty .  

Subsurface constructi on woul d occur wi th i n  carbonate bedrock un i t s ,  sev­
eral of wh i ch are aqu tfers in the Tennessee s i te v i c i n i ty .  Shaft con ­
structi on and i ns t a l l at ton of concrete or steel l i ners woul d resul t i n  a 
negl i g i bl e  impact to groundwater qual i ty i n  the v i c i n i ty of the sh afts . 
Phys i cal d i sturbance of aqu i fer mater i al and the i ntroduct i on of concrete 
or metal structures  i nto an aqu i fer affects only TDS and the common i ons 
such as sul fate ,  sod i um ,  cal c i um ,  and i ron . Any changes i n  gr�undwater 
qual i ty woul d be l ocal i zed and , wh i l e  changes may be l ocal l y  detectabl e ,  
there s/;J.f)ul d, be n o  change i n  potellit ila 1, Itse o f  t/;.le greundwatel" . 

Groundwater qual i ty imp.ads from t.uBne:li construct i on- wotl1l d be Ir.ej!l i1g:i llle .  
The tunnel woul'eJ: be bel ew' the de,-th oJ extensi vE? dfssol ut i on i n' the lioeal 
carbonate bedrock and l itmHed groundwater mov�ment i s  an,t i.�i pl(lted i ll'  1the 
mass i ve ca;rb.omate at tunnel di1>t.h . Di S S&hLit ion feCtlhns that may bE!' 
encountered duri,ng tunnel coastrtl'C1ti 0 11) wouiDc; be grouted or otherwilse 
sea 1 ed to c.o"tro 11 glrouAdwater i n now and woul'd ntilt provirde avenu'es for 
groundwater con.tam,i Rat i,of1 firom sUGseqlfenit con strllCt ilon actti viit iies  i ll  tlie 
tunne 1 . NQ sp.ec Hi'c contarn;iin.ant s,our'Ce materta ls  a,re ant i ci pated i n  tfle 
tunne 1 duri ng COITst ruc1ii.oll . Petro l'eum- balsed contami Bartts 1frmm the ms 
and other con s..truct i Q(I equ i  pment woul d! Q'C ClJT , but g:rotlllcl4<iater contami,na­
t i on and subs.equ'eG,t mi �ati Q:n away from the tunnell wo:ul!d' be negli gi iD;lie 
because of the sea ld 119 of dii s,so 1 uti on fe·atures . 

Tunnel construct i,on fn Tennessee coul d requ f!re tempor�ry but  s i gn i fi cant 
groundwater i n fl ow con,tro·l wh i l  e dewateri:ng for shaft constrruct ton wil l 
be m i n i mal . 

The amount of.  shaft dewa.tertng d ilscharge ancjj tanne] sump walter cannot be 
accuratel y estimated with (WiaHab.il,e a at a .  However, it i s  pl anned to 
treat th i s  wat.ef1' as req#A'i red: �e . g . ,  separaotten of any e iills from t unneTl 
sump water) ,. and then tempa.r.ari TY' store i t  i n� sed i:memt'at iiCint bas;in� s: nat"' 
each shaft l ocat i on .  lihe wcrl!.er woul dl evapera,te o r  m i ght be liPSect for 
construct i on purposes such as dust control . Storage i n  e i ther l i ned or 
unl i ned pond s shoul d not measurably affect shal l ow groundwater qual i ty 
s i nce water qual i ty i n  al l hydrogeol og i c  uni ts down to tunnel depth i s  
general l y  s i mi l ar (Appendi x  5 ,  Tabl e 5 . 6 . 2 -6 ) . 
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I t  i s  ant i c i pated that approxi matel y 3 mi l l i on yd 3 of spoi l s  woul d be 
generated from shafts  and the tunnel at the Tenne ssee s i te .  The mate­
r i al  woul d mostly be carbonate rock  wi th mi nor shal e .  Pyri te i s  common 
l ocal ly  i n  most of the bedrock  un i ts and ,  thus , there i s  a potent i al for 
generat i on of a l eachate conta i n i ng i ron and sul fur . However , when mi xed 
w i t h  crushed l i mestone ,  wh i ch has a h i gh capaci ty for retenti on of these 
substances , the spoi l s  shoul d not produce env i ronmental ly harmful 
l eachates . Fol l ow i ng temporary near-shaft stockp i l i ng ,  three opt i ons  
for d i sposal or use are con s i dered : 1 )  use for on - s i te construct i on 
aggregate and fi l l ,  2 )  sel l or prov i de to l ocal aggregate or cement 
producers , and 3) d i spose of i n  approxi matel y 33 on - s i te p i l es w ith  
d i kes and  retenti on ponds . The fi rst two opt i ons  woul d resul t i n  a 
negl i g i bl e  i mpact to s i te groundwater qual i ty .  I n  both , the spoi l s  
mater i al woul d be d i stri buted to such an extent that any l eachate 
generated woul d be of l i mi ted vol ume . The second opt i on woul d resul t i n  
the l east i mpact to s i te groundwater qual i ty .  The t h i rd d i sposal opt i on 
( d i ked p i l es )  woul d have the potenti al for substanti al  l eachate genera ­
t i on and a measurabl e i mpact to s i te groundwater qual i ty ,  g i ven the 
near- surface geol og i c  cond i t i ons  descri bed prev i ousl y .  Th i s  i mpact 
cou l d  be m i t i gated by i n stal l i ng a l ow-permeabi l i ty l i ner ( e . g . , cl ay) 
beneath the d i sposal p i l es .  W i th some form of l i ners i nstal l ed ,  the 
res i dual i mpact to groundwater qual i ty wou l d  be n egl i g i bl e .  

I t  i s  presently pl anned that al l sol i d  waste generated duri ng construc­
t i on and  subsequent operat i on s  woul d be  transported to  an  exi st i ng 
l i cen sed l andfi l l  wi th avai l abl e capac i ty ( Rutherford County Landfi l l ) .  
S i nce d i sposal woul d be to an ex i st i ng l andfi l l , i t  i s  assumed that con ­
trol s to protect l ocal groundwater qual i ty woul d be i n  pl ace and that 
d i sposal of proj ect waste woul d have l i ttl e ,  i f  any , i ncremental effect 
on potent i al groundwater contami nat i on from the l andfi l l . 

5 .  Publ i c  Water Suppl y Systems 

The esti mated off- s i te rural and mun i c i pal water use associ ated w i th the 
project i n  Tennes see i s  summari zed i n  Tabl e 7 - 7 .  I t  was noted i n  d i scus ­
s i on of water l evel/overdraft i mpacts that al l except one major mun i c i pal 
supply system i n  the s i te v i c i n i ty uses surface water rather than ground ­
water . Consequentl y ,  dur i ng con struct i on and operat i on s  there wou l d  be 
a negl i g i bl e  i mpact to al l publ i c  water supply  systems except for the 
Col l ege Grove Ut i l i ty D i stri ct .  

Col l ege Grove i s  near the ri ng and woul d see some i nd i rect project water 
use as wel l as be i ng the des i gnated supply source for serv i ce areas F7 
and F8 . As stated prev i ous l y ,  the D i str i ct i s  presently operat i ng at 
about 50 percent of i ts capac i ty ,  wi th a da i ly  use of about 7 5 , 000 gal . 
Total d i rect and i nd i rect proj ect demand on the system i s  not defi ned 
but mi ght be on the order of 1 0 , 000 to 1 5 , 000 gal/d duri ng construct i on 
and 1 40 , 000 to 160 , 000 gal/d dur i ng operat i ons . Compar i ng th i s  i n crease 
i n  use to system capac i ty ,  th i s  suggests a negl i g i bl e  i mpact dur i ng 
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con struct i on but a meas urable  i mpact duri ng operat i on s .  There i s  no 
effect i ve mit i gat ion for the i mpact to the Col l ege Grove Ut i l i ty 
Di stri ct . However , the overal l i mpact to publ i c  water supply systems i s  
not con s i dered s i gn i fi cant s i nce on ly  one system woul d be measurably 
i mpacted . 

6 .  Wel l s 

The i mpact of adm i n i strat i ve ( l and acqu i s it i on )  or safety-rel ated ( near­
ness  to tunnel - 150 - ft rad i us )  wel l  c l o s ures woul d be measurabl e at the 
s i te l evel . Rev i ew of wel l records and reconna i ssance surveys by the 
Tennessee Department of Heal th and Envi ronment i nd i cates that there are 
i n  excess of 500 domest i c  wel l s  wi th in 0 . 25 mi of the proposed tunnel 
al i gnment . Recor.ds i nd i!cate there are approx i!mately 3 50 domesti c wel ls 
wi th i n  the SSC fOOltprtn t .  On,l y a smalq por.t i on of these well s might  be 
d i rectl y  affe:c1ted or re�u i re abandonment b.ecause of the prO'ject . The 
State est iimates that 1 ess tnan 70 wel ls wi,l l be so i mpacted . Thi s woul d 
sti l l  be a measurabl e impact on l ocal wate.r users and on l ocal water use 
pattern s . There wOlJ'l d be a mi nor benefi c i al i,mp,act for the- local ground ­
water system due to tihe well cl osures . 

The i mpact to water u ser.s coul d be part i,akty mi t i gated i f  repl acement 
wel l s  or hookups to al ternat i ve water suppl y sources of equal or better 
qual i ty were provi ded . The State has, i nd i;cated i t  wi n prov i de th ts  
mi t i gat i on .  Even assumt.ng tll i s  miiitil§ati on, there woul d st iT t  me a' 
measurabl e ,  s it e  level , and i rrevers ibl e i mpact to l ocal> groundwater 
users . The  impact is  con sfdewed to be s i gn i fi cant based on the  number 
of wel l s  and well owners t�at might be affected . I t  i s  noted that the 
s i gn i fi cance and magn i tude of this  i mpact may change as wel l  records and 
cri teri a for wel l  c l osure are further defi ned . 

B .  Operat i ons  

1 .  Water Levels/Overdraft 

Groundwater from the Col lege Grove Ut i l i ty Di strict i s  the proposed water 
supply SOUlrce during operati ons for serv i ce areas F7 and F8 . Even though 
proj ected operati ons  use woul d be h i gher than duri.ng con struct i on ,  onl y  
a negl i g i ble water l evel/overdraft i mpact i s  ant i c i pated . As shown i n  
Tabl e 7 - 1 ,  the annual total proj ected water use for each serv i ce area i s  
about 80 acre - ft or 1 60 acre - ft for both F7 and F8 . Th i s amount of use 
i s  equal to an equ i val ent cont i nuous pump i ng rate of about 1 00 gal/mi n 
at the CoHeg.e Gr,ove IiIt i ll ity Di·strict source . I ncreased pump i ng of th i s  
amount shoulid IWt reslJil t i n  measurable i ncremental water l evel decl i nes 
more than a few hundl"ed feet from the plHllp i ng wel l . Thi s. magn i tude of 
wi thdrawal woul d not i nJt i ate l ocal or reg i onal  overdraft . 

There would be no water l evel /overdraft i mpacts rel ated to groundwater 
i nfl ow control for the tunnel duri ng operat i on s .  Areas of s i gn i fi cant 
groundwater i nfl ow to the tunnel woul d be grouted or otherwi se seal ed 
duri ng construct i on .  

SSCAP07D3218852 E I S  Vol ume IV Ap�end tx 7 



2 .  Water Qual i ty 

Water Resources Assessments 
Tennessep 163 

Groundwater qual i ty i mpacts from al l aspects of operat i on s  would be neg ­
l i g i bl e .  M i nor and very l ocal i zed effect s on groundwater qual i ty from 
surface sources are i nev i tabl e g i ven the general l y  shal l ow water tabl e ,  
the ex i stence of shal l ow d i ssol uti on or karst features i n  bedroc k ,  and 
normal aspect s of human use assoc i ated wi th the project . Thes� negl i g i ­
bl e i mpacts woul d resul t from act i v i t i es such as i rr i gat i on and fert i l ­
i zat i on of s i te l andscap ing , and veh i cl e  use . G i ven the general qual i ty 
of ex i st i ng shal l ow groundwater (Append i x  5 ,  Tabl e 5 . 6 . 2 -6 ) , these types 
of sources shoul d not measurabl y degrade ex i st i ng cond i t i ons . 

Impacts to groundwater qual i ty from subsurface act i v i t i es woul d al so be 
negl i g i bl e .  There woul d be l i m i ted mater i al s i n  the tunnel / shafts wi th 
a potent i al to contam i nate groundwater ,  and str i ct control procedures 
woul d be i n  pla�e for any materi al s  present . The tunnel roc k un i ts h ave 
l ow hydraul i c  condu�ti vi ty ,  except i n  di ssol uti on zones where m i grat i on 
of any contam i nants that m i ght be i ntroduced to groundwater i s  poss i bl e .  
However,  i t  i s  l ikel y  th-at al l drl ssol ut i on zones woul d h ave been grouted 
or otherwi se sea:l ed to reduce groundwater i nfl ow . Th i s  woul d l i mi t the 
potent i al for contami nati on of groundwater wi thi n these more permeabl e 
zones . 

Handl i ng and d i spos,a 1 of sewage and COl) 1 i ng tower b l owdown generated 
duri ng operat i on s  are' descri bed i n  d�ta i l  i n  Append i x  1 0 .  Pl anned 
opt i ons  for d i sposal of both woul d have onl y  a negl i g i bl e  i mpact on 
groundwater qua l i ty .  Domest i c  sewage and cool i ng water bl owdown from 
the campus area woul d be transported to the exi st i ng Murfreesboro 
wastewater treatment pl ant . Domest i c  sewage from the far cl uster area 
woul d be treated by tert i ary package treatment pl ants . Remote serv i ce 
area sewage woul d  be treated by sept.i c tanks and l each fi el ds . Land 
d i sposal and septic tan k  systems woul d potent i al l y i ntrod uce some l evel 
of  const ituents typ i:cal of domest i c  s-ewage ,  such as n i trates , to s i te 
groundwaters on a very l ocal i zed scal e'. Al l on - s i te fac i l i t i es woul d be 
permi tted by the county and/or state and o)Jeral l a negl i g i bl e  i mpact to 
s i te groundwater quali ty wou l d  resul t .  

No spec i fi c  pl ans  for treatment/d i sposal of cool i ng tower bl owdown were 
presented by the State . I t  i s  assumed that coo l i ng tower bl owdown wi l l  
be d i sposed of by u s i ng bri ne concentrat i ng un i ts or s i de stream soften i ng .  

Groundwater qual, i ty i mpacts from d i rect and i nd i rect groundwater use and 
sol i d  waste d i spo�al duri�g operat i ons  were prev i ousl y asses sed as 
negl i g i bl e  Cs:ee Sect i on 7 �2 . 3 . 6 . A . 4 ,  Construct i on - Water Qual ity ). . 
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Use of both surface water and groundwater i s  proposed - to meet d i rect sse 
water requ i rements in Texas . Surface water i s  proposed to  supply the 
campus and near cl uster areas . Groundwater from the Enn i s  mun i c i pal 
supply system wi l l  supply the far cl uster .  Groundwater from new wel l s  
i n  the Woodbi ne and Twi n Mountai ns  aqui fers i s  proposed to suppl y the 
e i ght remote serv i ce areas ( Fl through F4 ; F6 through F9) around the 
ri ng . General l ocat i ons  where groundwater mi ght be devel oped are i den ­
t i fi ed on F i gure 7 - 1 1 . 

Duri ng con struct i on and throughout operati on s ,  i nd i rect water use wou l d  
occur i n  commun i t i es and rural areas i n  the s i te v i c i n i ty because of 
i n -mi grat i on of construct i on and operati ons workers and thei r depen­
dents . Th i s  esti mated water use i s  shown in  Tabl e 7-8 . I t  vari es from 
255 acre -ft i n  1 989 to al most 1 , 800 acre - ft i n  1 992 and total s over 
9 , 200 acre - ft for the pl anned 7 -yr con struct i on peri od . Operat i ons  
i nd i rect water use i s  ant i c i pated to range from 1 , 090 to 1 , 425 acre ­
ft/yr . Most of the i ncreased water use woul d occur i n  commun i t i es and 
rural areas i n  Dal l as ,  Tarrant , and E l l i s  count i es ;  mi nor i ncreases are 
projected i n  fi ve other surroundi ng count i es ( F i gure 7 - 1 1 ) . 

Of the total on - s i te and off- s i te proj ect water need s of about 3 , 265 to 
3 , 600 acre -feet per year dur i ng SSC operat i on s ,  about 73 percent ( 2 , 350 
to 2 , 646 acre- feet/year) are proj ected to come from surface water sources  
and  about 27 percent (9 15  to 954 acre- feet per year) from groundwater .  
The  operat i onal water needs of the project to  be  suppl i ed from ground ­
water represent only  sl i ghtly more than one percent of the total 1 985 
groundwater use of about 46 , 800 acre- feet i n  Dal l as ,  E l l i s ,  and Tarrant 
count i es .  I n  1 985 , only about 6 percent of mun i c i pal suppl i es was 
obtai ned from groundwater . Due to the pl anned i ncreased rel i ance by 
commun i ty water systems on surface water sources , the SSC project ' s  
dependence on groundwater i s  expected to become even l ess  than projected 
above . 

. 

Water l evel /overdraft i mpacts from d i rect construct i on and operat i ons  
water wi thdrawal s woul d be  measurabl e at  the  reg i onal l evel and  1 0ng ­
term .  The Woodbi ne and Twi n  Mountai ns  aqu i fers are confi ned aqui fers 
wi th rel ati vely l ow transmi s s i v i t i es . The Woodbi ne and Twi n  Mounta i n s  
aqui fers are al so  presently overdrafted reg i onal l y  a s  evi denced by 
decl i n i ng water l evel s .  Duri ng 1 985 , the Woodbi ne and Twi n  Mounta i n  
aqui fers were the pri mary sources o f  groundwater i n  E l l i s County and 
provided 2 , 836 acre - ft and 5 , 774 acre-ft of groundwater respect i vely  
(Arnol d  1 988) . Because the present overdraft i ng woul d be  i ncreased by 
con struct i on water wi thdrawal s and because the aqui fers are the maj or 
supply aqui fers in the area ,  the i mpact i s  con s i dered to be measurabl e .  
There i s  n o  effecti ve mi t i gat i on for the water l evel /overdraft i mpact . 
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The i mpact i s  not v i ewed as s i g n i fi cant s i nce the reg i onal overdraft 
cond i t i on exi sts and proj ect water requi rements woul d i ncrease the 
apparent l evel of overdraft only sl i ghtl y .  

Water l evel /overdraft i mpacts from i nd i rect project water use duri ng 
construct i on and cont i nu i ng through operat i on s  woul d al so be measurabl e 
at the reg i onal l evel and l ong -term for the same rea sons as for d i rect 
use . The Woodb i ne and Twi n  Mounta i n s  aqui fers are used reg i onal l y  for 
mun i c i pal water supp ly ,  and a presentl y undefi ned port i on of projected 
i nd i rect water use woul d be deri ved from them .  Aga i n ,  there i s  no 
effect i ve mi t i gati on, for the water l evel /overdraft i mpact . There i s  a 
trend for mun i c i pal water suppl y systems i n  the area to convert to 
surface water suppl y sources as they become avai l abl e .  Thi s may 
decrease the i mpact over the durat i on of the proj ect but cannot be 
as sumed to be a mi t i gat i on .  The i mpact i s  not con s i dered s i gn i fi cant 
for reason s stated prev i ousl y .  

M i n i mal groundwater control woul d be requ i red for construct i on o f  bu i l d ­
i ng foundat i on s  and shafts at the Texas s ite . Th i n  and d i scont i nuous 
channel al l uv i um depos i ts are the only water- beari ng depos it s  that may 
requ i re some l evel of groundwater i nfl ow control . There woul d be negl i ­
g i bl e  water l evel /overdraft i mpacts from th i s  m i n i mal act i v i ty even i f  
dewateri ng were empl oyed . 

There woul d be no water l evel /overdraft i mpact associ ated w i th tunnel 
con struct i on .  Groundwater tnfTow i s  anll i cti pated to be essent i ally zero 
except where" the' tunnel passes at shal l ow depth beneath streams . M i  nor 
i n fl ows of a few to a few tens  of gal/mi rr' might occur i n  i sol ated frac ­
tures i n  weathered zones i n  the Aust i n  chal k .  I n fl ow woul d not be o f  a 
magn i tude to have any water level or' overdra,ft i mpa.ct tOl the l ocal  
groundwater system . 

2 .  Recharge 

Impact to'· groundwater recharge wowl dt be ne.g l i g i  b 1 e .  Recharge to the 
deep aqu;'fers (Woodb;i ne and' Twi n  Mountai n s )  occurs i n  OtJtcrop areas to, 
the west O'f the s i te'. No data were ava i l abl e to c haracter i ze the total 
or un i t  area amount of recharge to shal l ow! ail 1 uvi al aqu ifers . Hnwever ,  
based on  the  descri pt i on of proj ect fac i l i t i e s and con structi on i n  Ap­
pend i x  1 ,  onl y about 2 . 5  mi 2 of l and woul d be d i sturbed by con struct i on 
and/or woul,d haYe p.ro�ct fac i l  it i es bu i l  t on i t  that coul d i mpede re ­
charge . Sf-nce i t  i s  u n, H ksly that recharge woul d be� tatClll ly  el i mi nated: 
i n  al l areas of proj ect con struct'i on or l and, d i sturbance ,  the actu.al 
reduct i on i n  s i te v i C i n i ty recharge woul d be smal l .  

The i mpact to recharge woul d cont i\nue to) be nega i g i ble through project 
operat i ons as Uere wDu,l d be mi;nUnal , i f  any', further l and surfa'Ce ci;i;s ­
turbance or construct iion of' impeY"l';lous surf.aces . landst:aped por.t:tan:s. of 
proj ect faci l ititiies ma� a·l l;ow' re-charge al1 apprltxi matel y' pxredliiSi1rurbance� or 
natural rate'S . 
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An esti mate of recharge rate woul d be devel oped duri ng s i te characteri ­
zat i on so that an est imate of recharge reduct i on vol ume can be 
devel oped . 

3 .  Subsi dence 

There woul d be no subs i dence i mpacts caused by construct i on or cont i nu­
i ng operat i ons  groundwater wi thdrawal s .  The  subsurface strat i g raphy , 
a th i n  veneer of al l uv i al mater i al s overl y i ng th i ck marl and i ndurated 
chal k depos i ts and sandstone aqui fers at depth , i s  not prone to subs i ­
dence even i f  proj ect - rel ated groundwater use was exten s i ve .  

4 .  Water Qual i ty 

Groundwater qual i ty impacts from surface and subsurface construct i on and 
groundwater use associ ated with  construct i on woul d be negl i g i bl e .  Th i s  
assessment i s  based on the fact that only standard construct i on materi al 
and pract i ces woul d be empl oyed and that shal l ow s i te groundwaters are 
al ready characteri zed by moderate to h i gh l evel s of d i ssol ved sol utes 
(Append i x  5 ,  Tabl e 5 . 7 . 2 - 6 )  and, therefore , are not h i gh l y  sens i t i ve to 
mi nor changes i n  common d i ssol ved const i tuents . Total d i ssol ved sol i d s ,  
sul fat e ,  and n i trate l ocal ly  exceed federal dri nki ng water standard s .  

Because o f  the general ly  shal l ow depth t o  water i n  t h e  s urfi c i al al l u ­
v i al aqui fers , l ocal i zed water qual i ty effects from surface d i sturbanc e ,  
equi pment operat i on ,  and mi nor l eaks and sp i l l s  o f  construct i on materi ­
al s are i nevi tabl e .  These woul d  be mi n i mi zed by proper construct i on 
pract i ces and procedures for sp i l l  and l eak response  and cl eanup . 

Subsurface construct i on ( shafts and tunnel ) wou l d  occur pri mari ly  wi th i n  
the Aust i n  chal k .  S i nce there i s  l i ttl e ,  i f  any , act i ve groundwater 
movement wi th i n  th i s  format i on ,  there woul d be no i mpact to groundwater 
qual i ty .  

Handl i ng and d i sposal of wastewater deri ved from dewater i ng or construc­
t i on sump pump i ng from shaft and tunnel construct i o n ,  spo i l s  from shaft 
and tunnel excavat i on ,  and sol i d  wastes from con struct i on and operat i ons  
are  descri bed in  detai l  in  Append i x  1 0 .  These  materi al s and  act i v i t i es 
wou l d  h ave negl i g i bl e  i mpact on groundwater qual i ty .  

Dewater i ng i s  not expected to be necessary at the Texas s i te ( Vol ume I V ,  
Append i x  1 0 ,  Sect i on 1 0 . 2 . 3 . 7 ) . Therefore , there wi l l  b e  n o  i mpacts to 
groundwater qual i ty from dewateri ng act i v i t i es .  

I t  i s  ant i c i pated that approx i mately  2 . 6  mi l l i on yd 3 of spoi l s  wou l d  be 
produced from shafts and tunnel s at the Texas s i te .  The materi al woul d 
be approx i mately 70 percent chal k and 30 percent marl , both of wh i ch 
have a l i m i ted potent ia l  for l eachate generat i on .  Fol l owi ng temporary 
near-shaft stockp i l i ng ,  four opt i ons  for d i sposal are con s i dered . These 
are : I }  sel l or prov i de chal k to l ocal cement pl ant s ,  2 }  use chal k for 
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construct i on materi al , 3 )  d i spose of marl as fi l l  i n  exi st i ng quarr i es , 
and 4 )  d i spose of marl at ex i st i ng l andfi l l s .  G i ven the nature of the 
mater i a l , none of the d i sposal opt i ons  woul d have more than a negl i g i bl e  
i mpact on groundwater qual i ty .  

It  i s  presently  pl anned that sol i d  waste generated duri ng construct i on 
and operat i on s  woul d be transported to one or more of three ex i st i ng 
l andfi l l s  near the s i te .  Si nce d i sposal woul d be to ex i st i ng permi tted 
l andfi l l s , i t  i s  assumed that control s to protect l ocal groundwater qual ­
i ty woul d be i n  pl ace and that d i sposal of proj ect waste woul d have 
l i ttl e ,  i f  any , i ncremental effect on potenti al groundwater contami na­
t i on from the l andfi l l s .  

5 .  Publ i c  Water Suppl Y Systems 

The esti mated off- s i te rural and mun i c i pal water use associ ated wi th the 
project i n  Texas i s  summari zed i n  Tabl e 7 - 8 .  The i mpact to groundwater­
based publ i c  water supply systems from i nd i rect proj ect water use duri ng 
con struct i on and operat i ons  woul d be negl i g i bl e .  As s hown on Tabl e 7-8 ,  
the  majori ty of i ncreased off- s i te water use  i s  expected to  occur in  the 
Dal l as - Fort Worth area , wh i ch i s  suppl i ed by surface water . Duri ng con­
struct i on and operat i ons , l ess than 25  percent of the i n -mi grat i on i s  
expected to occur i n  E l l i s  County . The major port i on of i n -mi grat i on 
i nto E l l i s County i s  expected to occur i n  Waxahach i e ,  wh i ch has recently 
converted from a groundwater supply  source to surface water from lake 
Waxahach i e  and lake Bardwel l .  

6 .  Wel l s 

The i mpact of admi n i strati ve ( l and acqui s i t i on )  or safety- rel ated ( near..; 
ness to tunnel - wi th i n  1 50 ft rad i us)  wel l cl osures woul d be negl i g i bl e .  
I t  i s  esti mated that l ess  than 1 0  water wel l s  occur i n  the SSC footpr i n t .  
State records document two domest i c  wel l s . I t  i s  poss i bl e  that none or 
a very l i mi ted n umber of wel ls woul d be d i rectly  affected or requi red to 
be abandoned by the project . 

I f  wel l s  are affected , the i mpact to water users coul d be part i al l y  
mi t i g ated i f  repl acement wel l s  or hookups t o  al tern at i ve water supply 
sources of equal or better qual i ty are provi ded . The State has  i nd i cated 
i t  wi l l  provi de thi s mi t i g at i on .  I t  i s  noted that the magn itude of thi s 
i mpact may change as wel l l ocat i on data and cri teri a for wel l cl osure 
are further devel oped . 

B .  Operat i ons  

1 .  Water level Decl i nes 

Water l evel /overdraft i mpacts duri ng operat i ons  are as descri bed i n  
Sect i on 7 . 2 . 3 . 7 . A ,  Construct i on .  
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Groundwater qual i ty impacts from operat ions would  be negl ig i bl e .  Mi nor 
and very l ocal i zed effects on groundwater quaHty from surface sources 
are i nev i tabl e g i ven the general ly  shal l ow water tabl e i n  the al l uv i al 
aqui fer and normal aspects of human use associ ated with  the project . 
These negl i g i bl e  i mpacts would result  from such act i v i t i es as i rrigat i on 
and fert i l i zat i on of the l andscapi ng ,  and veh i c l e  use and ma intenance . 
G i ven that exi st i ng shal l ow groundwater has rel at i vely  h i gh l evel s of 
d i ssol ved solutes (Appendix 5,  Tabl e 5 . 7 . 2-6 ) ,  these types of sources 
shoul d not measurably degrade exi st i ng condi t i on s . 

Impacts to groundwater qual i ty from subsurface sources woul d  a l s o  be 
negl i g i bl e .  As d i scussed under Construct i on Impacts , the tunnel i s  com­
pl eted pri mari ly  w ith i n  the Aust i n  chal k ,  wh i ch has very l ow hydraul i c  
conducti v i ty .  There woul d be mi n i mal i f  any groundwater movement at 
tunnel depth . Tunnel l evel  w ith i n  t he Aus t i n  chal k i s  al s o  above the 
reg i onal  groundwater l evel (hydrau l i c head) of the Twi n  Mounta i n s/ 
Woodbine aqui fer . 

Handl i ng and di sposal of sewage and cool i ng tower bl owdown generated 
duri ng operat ions  are descri bed in �etai l  in Appendi x 1 0 .  Pl anned treat­
ment and d i sposal  of  both  would have a negl igi bl e impact on  groundwater 
qual i ty .  Domest i c  sewage from the campus area woul d be treated at a 
package tert i ary wastewater treatment pl ant to be constructed on s i te . 
Domest i c  sewage  from the far c l u ster area wi l l  al so  be treated by a 
package tert i ary treatment pl ant . Remote serv i ce areas wi l l  have sept i c  
tanks and l each f i el ds t o  treat domest i c  sewage . Sept i c  tanks and l each 
fi e lds  woul d l i kely i ntroduce some l evel of consti tuents typ i cal  of 
domest i c  sewage effl uents , such as n i trate , at a very l ocal i zed sca l e  to 
s i te groundwater. The shal l ow al l uv i al aqui fer at the Texas s i te pre s ­
ently s hows a wi d e  range i n  n i t rate l ev el s .  Al l treatment/di sposal 
fac i l i t i es woul d need to be permitted by the County and/or State and an 
overal l negl i g i bl e  impact to s i te groundwater qual i ty would resul t .  

�ool i ng tower bl owdown generated at the campus area woul d be treated at 
the package pl ant to be bu i l t  near the campus . Cool i ng tower bl owdown 
from the far c l uster and service  areas ( except for F3 ) woul d be d i s ­
charged t o  evaporat i on ponds . Each pond wou l d  b e  approximately 1 9  acres 
i n  s i z e .  Res i dual sal t s  woul d be d i s posed of at ex i st i ng l andfi l l s .  
Cool i ng tower bl owdown from serv i c e  area F3 wou l d  be p i ped to a nearby 
operat i ng wastewater treatment pl ant.  Assumi ng that evaporat i o n  ponds 
woul d be l i ned , d i sposal of cool i ng tower bl owdown wou l d  have n o  or  neg­
l i g i bl e  i mpact on groundwater qual i ty .  

Groundwater qual i ty i mpacts from d i rect and i nd i rect groundwater use and 
sol i d  waste d i sposal duri ng operat i ons were prev i ous ly  assessed as 
n egl i g i bl e .  
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